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2 Executive Summary

Clever Devices welcomes the opportunity to partner with MTD to deliver the state-of-the-art Intelligent
Transportation System (ITS) you require. We have structured our offering to meet each of your
requirements while ensuring that all of the products and software that we implement for the AVL & ITS
Management Systems (AIM) will be compatible with your existing systems and future initiatives.

In addressing your requirements, Clever Devices has reviewed in detail the RFP for the AIM project and
has considered all of your stated technical and operational requirements in developing our proposed
solution. Our solution incorporates proven, time-tested technologies that currently provide similar
functionality in nearly 200 cities throughout North America. As a result, we are confident that it will
enable MTD to become a leader in transit services that are safe, efficient, reliable, and focused on
customer needs.

Our richly diverse client base is comprised of transit agencies of all sizes — those smaller than MTD, those
that are the same approximate size, and those that are far larger. In all cases, every client of Clever
Devices, regardless of property size and level of pre-existing technology, receives the full measure of our
capabilities, know-how, and support to ensure successful project implementation and on-going
sustainment. We will be at your side every step of the way. It is for this reason that Clever Devices
enjoys a project completion and success rate of 100% that spans over 25 years.

A significant advantage to MTD is that Clever Devices’ solution provides the lowest cost of investment
over the life of the product. You are in the process of purchasing a system that will be utilized by MTD
for at least the next decade. Clever Devices’ on-board system and fixed end applications are mature and
yet continue to functionally grow to meet today’s and tomorrow’s demands. Clever Devices’ on-board
IVN® system is fourth generation and, being deployed with the base system, has all the power and
capacity to meet the MTD’s on-board requirements for the base and all optional systems.

Another advantage to MTD is that Clever Devices’ systems are backward compatible. This means that
over the years there will be additional generations of on-board platforms. With Clever Devices, MTD
will never have to do a fleet replacement of the IVN® platform with the release of a new generation, as
the new generations will seamless work in conjunction with that deployed for AIM. This level of
commitment by Clever Devices provides forward-thinking organizations like MTD the opportunity to
incrementally grow the on-board and fixed end system without replacement or adding redundant systems.
This results in significant savings in dollars, in manpower, and in maintenance.

For MTD, Clever Devices is providing our commercially off the shelf (COTS) products and system
solution to meet all of the requirements of the RFP in accordance with the modifications and clarifications
stated on page 7. The systems we propose to implement are proven, reliable and easily maintained by
MTD personnel and includes in the base system:

e IVN® and our color MDT are rugged, reliable, and provide the foundation of all ITS functionality
on-board the vehicle — Once installed, new features are easily added without on-board system
replacement or adding expensive new hardware platforms
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e All real-time data services for fleet to fixed end communications via Verizon cellular services

e BusTime" real-time bus arrival passenger information system for automatic vehicle location
(AVL) and time of arrival (TOA) information

0 Includes a royalty free license of BusTime"’s developer API for use and access to bus
arrival information to MTD and any MTD authorized third party developer

0 This free API has been used to interface with 511 systems and is readily available to
MTD to interface with your future 511 system

0 SMS messaging has proven to be a highly effective way for MTD to communicate TOA
information to the riding public and pricing is included

0 Clever Devices has include the cost and installation of metal signs to display QR codes
and instructions at each bus stop

0 Supports two languages

e One LCD sign for inside the transfer center, which provides an intuitive view of all routes
servicing the transit center

e Two double sided LED signs that provides easy accessibility to TOA information outside the
transit center

e CleverReports” web based business intelligence reporting solution to provide route and schedule
adherence reporting with additional reports as the system grows

e Video surveillance system (VSS)
0 All the tagging capability specified and the automatic transfer of tagged video to the fixed
end

e  Yard wireless system (YWS) that provides 100% coverage at Olive terminal and Clever Devices’
BusLink®” WLAN communications system for the automatic transfer of performance data from
the vehicle and software and data updates to the vehicle

e The AVL database delivered as Clever Devices’ BusTools” data management tool, which
includes the system initialization and validation of existing route and stop data and provides an
intuitive and easy way for MTD to maintain the system

e A transit database solution that ensures MTD access to all historical, real-time information,
schedule, route and stop, and interfaces with Trapeze data

e On-board equipment for tracking two supervisor vehicles
e Test bench with cart for maintenance and for training
e Ruggedized laptop for test, maintenance and field work

o All the servers SAN, IT equipment, to support the base and optional components and monitor all
systems

Clever Devices has also included the following optional systems, as specified by MTD:

e Bus stop announcements in two languages

e Vehicle health monitoring with our AVM® vehicle health monitoring
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e Automatic passenger counters (APC) & reporting with two alternatives: One is fully complaint,
while the other is mostly compliant and results in approximately $90,000 in savings

e YWS expansion to include additional WLAN access points to support full video coverage and the
additional storage for the video

e  YWS that includes Clever Devices’ SmartYard™ location and status with the most accurate
vehicle tracking inside a depot

e YWS that includes the addition of the SmartYard™ bus assignment module

e CleverCAD" computer-aided dispatch (CAD) with state of the art and full featured mature fleet
management

e CleverCAD" is easily accessible for workstations and remotely for road supervisor vehicles

e Two road supervisor laptops for remote access to CleverCAD® CAD system

e (Call routing system (CRS), which includes on-board integration to the MotoTRBO radio and
fixed end equipment to support the routing functionality including a console, instant recall
recorder and all equipment to use the system

e Silent alarm system (SAS) which includes the on-board switch and fixed end functionality

e On-board equipment for tracking sixteen service vehicles

e Remote bus stop sign hardware
o Integrated voice response (IVR) system in two languages

About Clever Devices and Our Continuous Record of Success

Clever Devices, a privately-owned firm incorporated in 1988, is exclusively focused on ITS solutions
research, development, and system implementations. Clever Devices currently employs over 330 ITS
professionals with extensive industry experience with transit agencies of all sizes, including agencies of
similar scope and size to MTD.

Clever Devices’ corporate headquarters is located in Woodbury, New York and we continue to grow
rapidly because our products work and are in high demand by transit authorities. We provide cutting-
edge solutions that both facilitate mass transit operations and enhance rider experience. We strive to
produce reliable value-added products that have low life-cycle costs and high return-on-investments,
resulting in rapid payback periods for our clients. We are also committed to “green” engineering, and
environmental sustainability plays a vital role in our current and future products, the methods we use to
manufacturer our solutions, and the reduced impact that our operations and solutions have on the
environment.
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then made available to all of Clever Devices’ clients, so choosing Clever Devices’ technology is a true
future investment.

Clever Devices’ Best Value Proposal

Clever Devices offers a full and robust suite of ITS solutions that meet or exceed in all respects the
requirements specified by your RFP. We are confident that our response provides MTD with a best
value, high quality, and fully integrated solution that will significantly reduce risks and the overall time to
achieve deployment and success.

Clever Devices’ long-standing goal is to be the leading provider of cutting-edge transportation
technology. By partnering with MTD, as we do with all of our customers, we will work together in full
collaboration to assist you in your efforts to improve transit safety and reliability, enhance the rider
experience, and provide operational efficiencies and environmental benefits.

In executing the resulting contract, Clever Devices will supply all hardware, software, spare parts, and
services necessary to accomplish the installation and testing of our proposed system. Because each
generation of our technology is designed to be “future proof,” it is backward and forward compatible as
well as modular, meaning that each new innovation will be available to you without the need to upgrade
your base system as your technology needs grow. This ensures project success for the long term and will
provide a significant return on investment to MTD.

In Closing

Clever Devices will commit our attention and all of the resources necessary to ensure a successful project.
Our singular commitment and focus to mass transit technology is unparalleled and reflected in every one
of the solutions we provide. As a leader in intelligent transportation technology systems, we offer a low-
risk program backed with the experience of multiple large and mid-sized deployments. The technical
investment with Clever Devices will support your immediate and future growth visions and will deliver a
sound return on investment. As with our other clients, a partnership with Clever Devices will support
MTD for decades.
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Clever Devices has a long history of providing cutting-edge ITS solutions to a broad spectrum of
customers and is able to deploy solutions across any size fleet. A small sampling of our richly diverse
customer base, including recently and successfully deployed similar projects, is shown below.

Clever Devices has provided solutions for all of the agencies shown on the map below, and
internationally, including Canada and South America.

Figure 1: Installed Systems and Client Base

With over 200 clients of all sizes, Clever Devices’ deployments include eight of the top fifteen largest
transit agencies in North America. These systems include the same relevant technology that is required
for the AIM project. Clever Devices was awarded two large-scale CAD/AVL projects at NJ Transit
(2,200 buses) and Washington Metropolitan Area Transit Authority (1,500 buses) through competitive
best value procurements, both of which include private radio integration. We have also implemented the
first successful CAD/AVL projects using VoIP for Worcester Regional Area Transit Authority and
Pinellas Suncoast Transit Authority. We have a history and reputation for delivering innovative solutions
and a fierce determination to get the job done right. This was clearly evidenced in Chicago when we were
selected to install the largest AVL deployment at that time in the United States. Clever Devices delivered
what would turn out to be an award winning predictive arrival solution for the Chicago Transit Authority.
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4  Prior Experience with Similar Projects

Clever Devices has unparalleled experience deploying public transit projects across North America. Five
reference projects for Clever Devices are described in the subsections below. These references are also
listed on the required Credit & Work References form provided in section 12 on page 299.

Clever Devices’ proposed subcontractors/suppliers are described in section 5.11 on page 38, including
company descriptions and experience with similar projects.
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5 Key Project Personnel Resumes

Clever Devices’ project team participants have been carefully selected for MTD’s AIM project. The team
includes personnel seasoned in the transit industry with the capacity and experience to perform quality
work and deliver a state-of-the-art, user-friendly solution with minimal disruption of ongoing daily
operations. Our methodology includes an experienced project manager to handle daily operations who
will have the oversight of a vastly seasoned program manager at every step of the process. Our expert
systems engineer and project engineer will likewise ensure that the proposed solution results in a
successful and compliant deployment. Clever Devices’ experienced project team is optimally suited for
MTD’s project and will deliver the proposed solution on schedule and within budget.

Program Manager

The program manager will provide oversight to both the project manager and project engineer and will be
responsible for ensuring that all aspects of the project are successfully completed. The proposed program
manager is Mr. Jon Nilsen, whose leadership skills will be well utilized for MTD. Mr. Nilsen’s resume is
provided in section 5.1 on page 28.

Project Manager

With the oversight of the program manager, the project manager is responsible for ensuring that the
project team completes the project. The project manager develops the project plan with the team and
manages the team’s performance of project tasks. It is also the responsibility of the project manager to
secure acceptance and approval of deliverables from the project sponsor and stakeholders. The project
manager is responsible for communication, including status reporting, risk management, escalation of
issues that cannot be resolved in the team, and, in general, making sure the project is delivered in budget,
on schedule, and within scope. The proposed project manager for MTD is Mr. Ross Sinclair. Mr.
Sinclair’s resume is provided in section 5.2 on page 29.

Systems Engineer

The systems engineer is responsible for the technical aspects of the project. It is the responsibility of the
systems engineer to develop the system architecture and overall design. The systems engineer will
provide support during the proposal stage as well as manage vendor interactions for the project. The
systems engineer is responsible for defining the subsystem level requirements, detailed design
requirements, and the interface control requirements. Working with the deployment engineer, the systems
engineer will create the test plans for the Factory Acceptance Test (FAT) and the field system acceptance
test. The proposed systems engineer is Mr. Thomas Radenhausen. Mr. Radenhausen’s resume is
provided in section 5.3 page 30.

Project Engineer

The project engineer works with the systems engineer on the overall design for the project as well as with
engineering and production on the deployment tasks for the project. The project engineer is responsible
for the requirements matrix, requirements tractability and verification, risk management, design reviews,
acceptance tests, and the successful deployment of the project. The proposed project engineer is Mr.
Bradley Taylor. Mr. Taylor’s resume is provided in section 5.4 on page 31. Together, the systems
engineer and the project engineer make up the systems engineering team. They are supported by matrix
resources that are provided according to the project needs and schedule. The project team is structured
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using an IPT model which includes the subcontractors being managed as an integral element of the team
rather than through a separate contracting department.

In addition to the direct staff, various subject matter experts provide services to the project. These subject
matters experts like Lou Peragine, John Locascio, Darryl Curtis, Phil Bockrath, Jonathan Arena, and
James Kunkel will dedicate their time on the project during design and various stages of testing. Their
resumes can also be found below, beginning on page 32.

The organizational chart on the following page also provides a breakdown of the professionals involved
with these types of projects.
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6 Description of Key Partners, Subcontractors, & Suppliers

Clever Devices has combined our resources with subcontractors who have proven credentials and that are
optimally suited for this project. Clever Devices’ proposed subcontractors are identified in the following
list, and are further described in subsections below.

e Transit Solutions Services (TSS) — On-board installation of ITS equipment

e Apollo Video Technology — Video surveillance system (VSS) technology supplier

e Genfare — Farebox upgrade and installation

o Enghouse Transportation — Optional interactive voice response (IVR) system provider
e Hella - Optional APC hardware supplier

e Urban Transport Associates (UTA) — Optional APC reporting software provider

Clever Devices has provided the required Partner, Joint Venture, and Subcontractor Listing form in
section 13 on page 305.

Clever Devices has provided our project organizational chart on the following page, showing the roles
and responsibilities of our major project team members.
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6.1 Transit Solutions Services (TSS) — On-Board Installations
Transit Solutions Services (TSS) in included in our proposal to provide on-board installation of ITS
equipment.

TSS is a DBE company of 13 people based in Ocala, Florida with an office in New Jersey. TSS was
founded in August 2013, built on 10 years of installation experience. Between the management team and
installation technicians, TSS has provided installation services for many major ITS companies and transit
agencies. Clever Devices has had great success working with TSS on previous and current projects,
including bus installations at Fort Collins, Pittsburg, New Jersey Transit, CENTRO, and WMATA. TSS
always has performed successfully and in accordance with Clever Devices’ required installation schedules
for each project.

6.1.1 TSS’ Experience with Similar Projects
TSS has provided on-board installation of ITS equipment for the following transit agencies:

e NYC Transit System (MTA)

e  Westchester County Transit System

e  Memphis (MATA) Transit System

e Nashville (RIPTA), Transit System

e Vancouver Canada Transit System

e Tampa Bay (HART) Florida Transit

e Kansas City (KCATA) Transit System

e Maryland Transit System (ride On)

e Golden Gate Transit, CA

e BARTA (Readington PA)

e New Jersey Transit (NJT)

o Pittsburg Transit System (PAAC)

e Washington D.C. Metro (WMATA)

e Syracuse NY (CENTRO)

e Fort Collins Colorado (Transfort)

e Grey Hound Canada

e Academy Bus company
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6.2 Apollo Video Technology — Video Surveillance System (VSS) Supplier
Apollo Video Technology is included in our proposal as the Video Surveillance System (VSS) supplier.

Apollo Video Technology is a leading manufacturer of video surveillance and fleet management solutions
for public transit, rail, school transportation, law enforcement, military, commercial transportation, and
EMS applications. With public and private-sector installations throughout North America and
worldwide, the RoadRunner™ mobile video and audio recording system provides exceptional video
quality with management software optimized for wireless downloading and live video streaming.

Renowned for reliability, durability, and ease of use, Apollo Video's solutions improve accessibility of
data and deliver streamlined, fleet-wide management of video surveillance and on-board equipment to
reduce liability, mitigate risk, improve efficiency, and reduce maintenance and operating costs. Apollo
Video is unique in the industry with software interoperability and compatibility across multiple
generations of hardware.

In 2013, Apollo Video was named the No. 1 supplier of transit bus mobile video surveillance equipment
in the World and continues to be the No. 1 supplier in the Americas, since 2010 - an achievement that
further supports the company's commitment to offer its customers superior, compatible solutions
throughout the lifetime of their fleet.

Apollo has approximately 50 employees and is headquartered in Bothell, Washington. Apollo has been in
business since 2004, and has supplied the RoadRunner system to over 340 agencies worldwide,
representing over 18,000 total implementations.

6.2.1 Apollo Video Technology’s Experience with Similar Projects
Reference projects for Apollo Video Technology are listed below:
1. AC (Alameda Contra-Costa) Transit Dist.
Oakland, California
Initial Implementation: August 2010

2. Antelope Valley Transit Authority
Lancaster, California
Initial Implementation: October 2008

3. City of Clovis
Clovis, California
Initial Implementation: January 2009

4. LA Metro
Los Angeles, California
Initial Implementation: August 2006

5. San Diego Metropolitan Transit System
San Diego, California
Initial Implementation: August 2010
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6.3 Genfare — Farebox Upgrade and Installation
Genlfare, a division of SPX Corporation, is included in our proposal for the farebox upgrade and
installation.

Genfare is a leader in providing customized fare solutions to transit agencies of all sizes throughout North
America. As a leader in fare collection systems for more than three decades, Genfare focuses on
delivering solutions that are secure, reliable and highly flexible. Genfare currently has 143 employees
and is headquartered in Elk Grove Village, Illinois.

Genfare is working to bring the latest innovations in fare control and management to you and your transit
customers. Genfare integrated systems encompass the latest in electronic validating fareboxes, smart card
and mobile payment options, ticket vending and point of sale card distribution systems, all managed by
sophisticated local and web based data processing systems.

6.3.1 Genfare’s Experience with Similar Projects
Similar projects carried out by Genfare (which all featured the J1708 interface) are listed below:

1. Bay Area Transportation Authority
Traverse City, MI

2. City of Colorado Springs/Mountain Metropolitan Transit
Colorado Springs, CO

3. City of Santa Rosa
Santa Rosa, CA
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6.4 Enghouse Transportation — Optional Interactive Voice Response (IVR)
System Provider

Enghouse Transportation is included in our proposal as the provider of the optional Interactive Voice
Response (IVR) system.

Enghouse Transportation is a division of Enghouse Systems Limited, a publicly traded Canadian based
software and services company founded in 1984 and headquartered in Markham, Ontario. Enghouse
Systems as a whole has over 600 employees, while Enghouse Transportation has approximately 85.
Enghouse develops and delivers solutions for public and private transportation industries through
innovative computerized applications and consulting support.

Enghouse's overall strategy is to create a larger and more diverse enterprise software company through
strategic acquisitions and managed growth. The company is led by a seasoned team of proven executives
who have years of experience building and running successful software companies.

Only Enghouse is qualified and authorized to install the Enghouse products. As such, with all of if its
clients, Enghouse is involved in all aspects of the project implementation, from solution design to testing
and support. Enghouse is also occasionally involved in the installation of the hardware.

6.4.1 Enghouse’s Experience with Similar Projects
Similar projects carried out by Enghouse involving the BusLine IVR system are listed below:

1. The City of Calgary
Calgary, Alberta

2. Pinellas Suncoast Transit Authority
St. Petersburg, FL

3. Long Beach Transit
Long Beach, CA
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6.6 Urban Transportation Associates (UTA) — Optional APC Reporting
Software Provider
Urban Transportation Associates (UTA), headquartered in Cincinnati, Ohio, was founded in 1981 by two
individuals (including current President/CEO T.W. Kowalski) who had formerly served as research
engineers with General Motors Transportation System Division. During their tenure with GM TSD from
1976 - 1981, an operational Automatic Vehicle Location (AVL) system was developed that included an
Automatic Passenger Counting (APC) sub system. GM-TSD discontinued the AVL/APC product in
1981. The newly formed UTA purchased product rights from GM-TSD and created a business in
applying APC technology within the transit industry. With UTA's experience of more than three decades
in the ITS marketplace, UTA is most unlike the current set of firms populating the transit ITS
marketplace. Firms with an abundance of technological resources but with little transit
knowledge/experience are migrating into the transit marketplace from other sectors of the economy.

UTA is unique in that UTA in an employee-owned firm. With 15 employees, 100% of UTA stock is
owned by active UTA employees. This ownership model allows UTA the freedom to place APC quality
and user satisfaction above short-term revenue generation. The ITS market is highly volatile with firms
changing ownership on a frequent basis, often to the detriment of transit users. UTA has the freedom to
apply high levels of energy to meeting transit agency’s analytic needs without being encumbered by the
demands of distant corporate management and stock holders. UTA's business model applied to the public
transit marketplace has allowed UTA to operate on a consistently profitable basis for the past twenty (20)
years.

UTA'’s sole business is providing automated data collection and analysis tools to transit planning and
scheduling departments. UTA has developed handheld data collection systems, Automatic Passenger
Counting (APC), and Bus Signal Prioritization (BSP) systems that have been implemented in North
American transit agencies since 1981. Another unique characteristic of UTA is that UTA often executes
APC Lease projects where transit agencies lease the APC system and support. In these APC lease
projects, UTA not only implements the APC system but also operates the APC system. UTA staff
performs the APC maintenance and APC report generation in exactly the same manner as transit users.
The UTA engineers that have developed the APC hardware and software have the opportunity to operate
the APC system in a manner that provides extraordinary insight into the day-to-day issues that the APC
system must confront and overcome.

UTA is dedicated to the transit marketplace. It is this presence in the transit marketplace that provides
assurance that an APC system provided by UTA will operate successfully and meet transit agency’s
analytic needs for at least the next ten years. Many transit agencies have been utilizing UTA's APC
system for 15-20 years.

6.6.1 UTA’s Experience with Similar Projects
Similar projects carried out by UTA are described below:
1. San Francisco Municipal Railway (MUNI)
In August 2006, UTA was awarded a sole-source contract to provide 110 stand-alone APC
systems to MUNI. This award came after MUNI had evaluated other (Dilax, IRMA/IRIS) APC
systems in comparison with a two (2) bus, no-cost, UTA APC demonstration project executed in
early-2006.
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UTA’s APC system was initially directed at a comprehensive data collection and analysis project
(TEP) at MUNI in fall 2006. Based on the performance of UTA’s APC system, MUNI expanded
its fleet equipped with UTA APC systems beginning with nine (9) articulated buses in 2007 and
an additional one hundred 125 buses later in 2008. In June 2011, MUNI increased their total
number of buses equipped with UTA APC units to over 250 after UTA installed five (5) new
units on MUNI buses. UTA also provides MUNI with maintenance and support services for all
the hardware and software components of the UTA APC systems. UTA also provides MUNI with
maintenance and support services for all the hardware and software components of the UTA APC
systems. In 2013, MUNI is purchasing an additional 62 UTA APC-equipped buses from New
Flyer.

Massachusetts Bay Transportation Authority (MBTA)

In mid-2007, after reviewing the APC marketplace, MBTA specified UTA APC systems on
twenty-one (21) New Flyer buses being built for MBTA. In September 2007, the UTA APC
equipped buses were placed in revenue service operating out of the Charlestown Division. After
extensive MBTA staff evaluation of UTA APC accuracy, reliability, economic feasibility, and
analytic reporting capability, MBTA specified UTA APC systems on an additional 20 New Flyer
buses produced in mid-2008.

The initial UTA APC systems installed at MBTA were UTA's StandAlone APC configuration.
MBTA staff needed large amounts of ridership detail while MBTA's TransitMaster APC system
was being implemented. In 2009, after MBTA's acceptance of the TransitMaster AVL system,
UTA 'traded' 75 'Integrated’ APC hardware sets for the 'StandAlone' APC CPU's. This transition
resulted in approximately 125 buses with UTA's APC system successfully integrated with
MBTA's newly implemented TransitMaster AVL system.

Based on the confidence MBTA developed in the UTA APC system performance, MBTA has
continued to purchase APCs for their buses. In 2010, 25 New Flyer new articulated buses were
delivered to MBTA equipped with UTA APC systems. Later the same year, UTA installed an
additional 40 units on existing MBTA buses. All UTA APC systems at MBTA are integrated
with the TransitMaster AVL system.

Analytically, UTA technical staff has made a number of major adaptations to UTA's standard
APC Reporting Software to replicate traditional MBTA analyses - Load Profile and CTPS Trip
Summary.

For the past six (6) years, UTA and MBTA staff has diligently executed a weekly conference call
during which any APC-related issues are addressed.
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Miami-Dade Transit (MDT)

In early-2009, as an integrated element of the fare collection system, UTA’s APC system was
installed on 850 MDT buses. In late-2009, MDT Planning and Scheduling staff utilized APC-
generated data to make significant service changes in response to county budget reductions. In
2010, an additional twenty (20) UTA APC systems were installed on articulated buses at MDT.
Later in 2010 another five (5) Gillig buses were purchased by MDT equipped with UTA APC
systems.

Baltimore-Maryland Transit Authority (MTA)

In 2003-2004, Baltimore MTA purchased a Voice Annunciator system from Clever Devices that
included APC’s installed on approximately 500 MTA buses. In early 2008, after years of
attempting to obtain analytic reports from the APC system, MTA awarded a contract to UTA for
the provision of APC Software adapted to process/report APC data generated from the Clever
Devices on-board APC equipment. MTA planners and schedulers are utilizing reports/analyses
generated from UTA’s APC Software package.

Los Angeles County Metro Transportation Authority (LACMTA)

In late 2001, UTA was selected over two (2) other bidders (OSC, Siemens) to provide all
engineering, equipment, installation and support for a Bus Signal Prioritization (BSP) project on
Line 210/310 Crenshaw Blvd Corridor. This project includes an initial set of ten (10) buses
equipped with UTA’s BSP configuration followed by an additional 94 BSP-equipped buses.
UTA’s standard APC CPU has the capability of adding BSP capability with minor modifications.
Since 2003, UTA’s BSP configuration has been selected as the standard for future LACMTA
Rapid Bus Corridors. In 2006, BSP has been expanded to three (3) additional LACMTA Rapid
Bus corridors. In 2007 and 2008, UTA BSP systems will be added to LACMTA buses serving at
least three (3) new Rapid Bus Corridors.
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Figure 2: MTD AIM System Architecture
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Figure 3: Build Time Data Flow
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7.1.2 Real Time Data Flow

The real-time fixed route data flow in Figure 4 provides an overall view of how data and voice flows
during daily operations. The tan boxes represent MTD’s existing or to be provided systems, equipment,
or radio system components. The blue boxes represent optional items and the green boxes represent
deliverables by Clever Devices.

The blue lines reflect the real-time data communications of the system. I[VN® communicates data
through the cellular network to the DCC, which is the communication gateway between CleverCAD" and
the fleet. CleverCAD® provides the fleet management interface to the dispatcher personnel through the
dispatch workstations and to the supervisors through the ruggedized laptops. Trapeze OPS provides all
the work assignments to CleverCAD" for validation of operator logon and to SmartYard™. SmartYard™
provides accurate vehicle location inside the depot and bus assignment functionality.

The green lines reflect the data flow for dissemination of information to the public through the BusTime®
time of arrival system. BusTime" feeds all devices and systems that require access to real-time traveler
information. The optional IVR provides the riding public voice access to real-time information.

The red lines represent voice communications. IVN® controls operator access to the MotoTRBO voice

radio system. All call routing service is provided by Gai-Tronics console and immediate access to
previous calls through the instant recall recorder.

Figure 4: Real Time Data Flow
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7.1.3 Historical Reporting Data Flow

The historical reporting data flow in Figure 5 demonstrates how performance data flows, and how it is
processed and reported. IVN®™ and CleverCAD® collect performance data during normal operations and
periodically transfer it to the historical database. IVN®’s performance data flows from the bottom up.
Daily, IVN® transfers all performance data to the BusLink®™ server which automatically ingests into the
CleverReports™ and optional AVM®™ data warehouses. CleverCAD" historical data is available to
CleverReports™ for reporting purposes. CleverReports™ and AVM® are state-of-the-art web reporting
tools and provide MTD with the ability to customize reports as necessary. Each has a data warehouse
designed by Clever Devices specifically for transit. As such, MTD can easily create reports with these
intuitive and user friendly tools.

An optional APC reporting solution is included. The APC reporting solution has been deployed at many
transit authorities and meets all the requirements of the RFP including NTD reporting.

Figure 5: Historical Reporting Data Flow
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7.14 TDB Data Flow

The data flow for the transit database (TDB) gives a holistic view of all activity of data into, out of, and
through the transit database. Clever Devices’ philosophy is “All data is owned by MTD”. Therefore we
give royalty free access to data in our system.

The transit database is primarily used as a central repository for the following three features:

Interface: Interface and user access between AIM and Trapeze FX and the AVL
database is through CleverReports” and is represented by the blue lines

Real Time Data: Interface and user access between AIM and Trapeze OPS is represented by
the red lines

Historical Data:  Access to historical data by MTD systems is provided by CleverReports
and AVM" (optional)

Figure 6: Transit Database Data Flow

7.1.4.1 Schedule Integration to Trapeze and TDB

Clever Devices’ proposed solution utilizes BusTools" as the interface between Trapeze FX and the TDB.
BusTools” provides the means to manage the routes and stops, as described in section 7.3.1.1 titled “AVL
Database — BusTools™” on page 74. The schedule is exported from Trapeze and imported into
BusTools”. BusTools® correlates the schedule data to the route and stop data and manages the version
and release of information to the AIM system. Of course the schedule data version is maintained and
available. Once the correlated route, stop and schedule and are validated by BusTools”, it is exported for
used by the AIM system and input into the TDB.
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Per addendum 1 and 3, MTD is responsible for procuring from Trapeze the licenses, configuration
and setup of the Trapeze FX interface.

7.14.2 YWS — SmartYard™ Integration to TDB (Option)

Clever Devices’ proposed solution capitalizes on the TDB to interface the SmartYard™ YWS system
with Trapeze OPS. Trapeze OPS provides the assignment of operator to run. This data is input into the
TDB periodically. SmartYard™ retrieves, from the TDB, this data periodically and utilizes it for display
and to aid in the assignment of operators to buses. The MTD personnel that assign operators to buses will
use SmartYard™ to do the assignment of operators to buses. All assignments are then posted back into
the TDB for retrieval by Trapeze OPS.

CleverCAD® will retrieve the operator to run assignments through the same interface as required by
SmartYard™. CleverCAD® uses this data for logon validation.

An advantage to MTD is that Clever Devices side of this interface and the TDB are fully operational at
another transit agency. Trapeze is currently in process of updating their Trapeze OPS interface to support
importing the operator to bus assignments back into Trapezes OPS.

7143 Access to Real Time Fleet Infromation and TOA via TDB

BusTime" comes with a free Developer API. The BusTime"™ Developer API allows the user to request
and retrieve data directly from BusTime" in real-time. Registered third-party developers can make an
HTTP request for data and receive an XML response from the BusTime® web server.

Data available through the API includes:
e Vehicle ID
e  Current vehicle location (latitude, longitude, heading)
e Timestamp
e Route status
e Destination

Route data (route lists, geo-positional route definitions, stop lists, etc.)
e Prediction data
Service bulletins

The API is fully backward compatible allowing time for developers to upgrade their applications to make
use of new API features.

In order to use the API, you must sign in to your BusTime" account and request an API key. Only one
key will be available per account. Once the request has been approved, an email will be sent to the user
with the API key.

Once you receive the key, the user will be able to make calls to the API by providing the key as part of
every request for data.

By default, the Developer API will place a limit of 10,000 requests on an API key. If MTD believes that
it will require more than 10,000 daily requests, MTD must request that the cap on MTD’s key be raised to
handle the additional traffic.
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7.1.4.4 Data Integrity

A significant advantage to MTD is the data integrity enforced by BusTools®. A primary objective of
BusTools” is data integrity. BusTools® goes above and beyond data validation and provides 63 data
integrity checks. BusTools” also is used to visually plot, validate, and simulate all route variants,
Timepoints, and bus stops prior to and after deploying to the fleet.

BusTools” not only identifies the specific problems but provides reference material as to the source of the
anomaly and recommends solutions to resolve the anomaly. BusTools” categorizes the warnings as
“Error” or “Warning” and provides the user with a summary of all errors. Simply double clicking on any
of the identified errors takes you to the error log screen that identifies each specific error and provides
sufficient data for the user to resolve the problem. The figure below demonstrates the power of
BusTools” to take a complicated issue, categorize it, organize it, and provide a summary to track all
issues. With BusTools® data is cleansed prior to deployment on the fleet. This way MTD will have
confidence in the system by having confidence in the data.

BusTools 32 - [Schedule] - o x|
File Search Report Options Tooks Help
Schedule Customer Mame: [OC Transpo
09042011_12242065 Rievision Humber: [ 1
09042011_12242011111012111101102910.5.mdb
Severe Errors
== - Schedule Statistic:
Eror Code Description Last Match Distance = 150
E TripTimepoints : Missing or invalid BunlD =
10 TPPattems : Unlinked and in use 73 o ":;n T type 7 ECTUNN T [
15 |PalternTPList: Unmatched 179 epot [dentifiers
8 Blocks 371
17 ImpoitFile : BunlD MULL or invalid 4570 Runs 3385 0 4
33 PatternTPList | Timepoint unattached 538 Trips 32450
4 TPPatteins : Unverified route is in use 75 Revenue 19211
59 TAStopListmpart : T4 Stap List Aoute/Pattern mismatch 2065 Deadhead 4749
Pull-in 4245
Pull-out 4245
. y Timepoints 664
Warning Errors Show pre-processar log file Timepoint Patterns 3378
TA Routes 410
Error Code Description BusTools Stops 5126
S chedule : Not linked 2168 BT Rts not linked 153
13 PatternTPList : Matched and unwerified 7733
40 PatternTPList : Manually attached timepoint 15
51 TPPatterns - Duplicate timepoint sequence for unique patters 102
52 PattemTPList : Teminal Timepoint Lnmatched 714
[:x] TAFareZonelink : TAGeolD does not match linked TA Stop 46
Error Code6 Remedies:
Description:Impact  Mizsing or invalid Bunl DAy tripz with this ermor code will not be exparted ta the bus.
Source of problem: D ata from scheduling spstem
Resclution: Verify that each trip includes a RunlD using the scheduling system. After verification and update is complete create
an export from the scheduling spstem and impart the data into BusT oals,
Match Timepaints 4 anual Route Dir Sort Manage FareZones
Schedule J Link. Pattern/Routelf ar J Teminals J Timepoints AW aypaints J Ermor Lag
Hepor[s | Cusfomers J Bus/Tepots | Houfes/Stops,

Figure 7: BusTools® Data Integrity

The user can simply double click on any error or warning and the Error Log tab is displayed. The error
log tab provides details of each specific anomaly and displays appropriate data to help resolve the issue.
The figure below provides a screen shot of the error log and the wealth of data available to help resolve
the issue.
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BusTools 32 - [Schedule] 10| x|

File Search Report Options Tools Help
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~ Feports ]Tﬁlﬁers J Bus/Tepcts ]_F!Eras Clops

Figure 8: BusTools® Error Log Details
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With BusTools”, the import data has built-in integrity to ensure only valid data gets to the fleet. Once
data relationships are identified, they are maintained. This makes it easy to manage the complex schedule
import data process. Without this capability the user of the system would be inundated with the menial
and time consuming task of manually finding and resolving data anomalies.

Distribution of BusTools® data to the fleet, and operational performance data from the fleet for further
analysis and utilization, is critical to the overall success of the BSA system. BusLink® is the system that
facilitates the wireless LAN bulk data transfer to and from the fleet.

Clever Devices system solution supports multiple data sets of schedule and announcement data. The
schedule export includes all schedules assigned to the export. These can include weekly, holidays,
specials, and more. The single export includes all data for this schedule version. BusTools"” imports this
data as a complete and single version of schedule data.

For the fleet the new schedule version takes effect on the activation date and time as defined by MTD
when creating the distribution with BusLink®. The fleet automatically downloads the data, validates it,
and then waits for the very first boot after the activation date and time to apply the update. This process
ensures that every bus currently running service at the activation time completes it with the previous
schedule (as it should), and any bus that powers up after the activation date and time, utilizes the updated
schedule.

The process is reliable, is proven, and eliminates the need to manually update the fleet or process multiple
sets of data on the vehicle. After all, the vehicle can only be running one schedule at a time.

7.2 AIM Design & Communications

7.2.1 Capacities and Expandability
The proposed server hardware is sufficient to support the base system and all optional systems. The
advantage to MTD is that the optional systems will only require server software licenses.

All the products included with this proposal are designed and proven at much larger transit agencies. The
advantage to MTD is that the products are off-the-shelf and proven.

Clever Devices’ proposed solution uses cellular for all real time data communications. The advantage to
MTD is that fleet expansion will not limit periodic reporting of data communications.

7.2.2 Open System Architecture

Clever Devices uses standard off the shelf sever hardware, operating systems, virtual machine software,
and database technologies for our products. Clever Devices’ uses multiple facilities for the manufacture
of all hardware products. Clever Devices’ software products are developed in accordance with Microsoft
standards. Clever Devices utilizes standards for all on-board interfaces.

7221 Software
Clever Devices is a Microsoft shop and capitalizes on Microsoft technology and standards to ensure
products are state of the art, current and maintainable. Clever Devices makes every effort to keep our
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products current with the latest MS SQL Server database technology and MS operating systems. All
application software is written in high level languages such as C++, Java, and in a MS .Net environment.

Clever Devices has included a fixed end test server environment to support the installation and test of
software updates and upgrades without impacting MTD normal operations. All new software is installed
on this test server and tested for ease of installation, proper configuration and reliability. Once all testing
is complete it is migrated to the production server environment.

7.2.2.2 Data Protocols

Clever Devices uses SAE J1939 and J1708 and Ethernet for all on-board communications. Clever
Devices capitalizes on 802.11 a/b/g/n technology for WLAN communications. Clever Devices will
utilize TCIP with equipment and or systems that support it.

For real time data communications over the cellular network, Clever Devices will provide MTD with
information on the standards used such as UDP. However, the detailed communications protocol is
proprietary to Clever Devices.

7.2.2.3 Databases

Clever Devices uses MS SQL database technology for nearly all products. These utilize relational
databases and for historical reporting start schema database designs. All are ODBC compliant with
multiple user access.

7224 National ITS Architecture

Clever Devices’ system architecture is based on the National ITS architecture developed by APTA.
Clever Devices uses standards for communications and data interfaces where available. Clever Devices
philosophy is that all data is owned by MTD. The advantage to MTD is royalty free access to data. As an
example, Clever Devices’ BusTime" Developer API is an XML based interface that allows MTD
authorized third party developers free access to all predictions. In Chicago there are multiple third party
developers using this interface to provide real time of arrival information to the riding public through we
and mobile applications.

7.2.2.5 Reliability and Maintainability

Clever Devices has proposed a state-of-the-art server environment with redundant servers. The solution
is described in detail in section 7.4.2 titled “Servers” on page 219. The on-board systems are proven in
similar environments and configurations.

An advantage to MTD is that Clever Devices’ on-board systems is sufficiently high that the quantity of
spares can easily be reduced to 5% and have no effect on maintainability or availability.

The voice radio system will remain as is. Clever Devices will integrate on-board the vehicle for the sole
purpose of providing a closed mic voice system. The user of cellular for real time data communications
provides MTD with a more reliable overall system solution, as there are two communication technologies.
Thus if one fails the other is still available.

Clever Devices has included PA Monitor to monitor all fixed end equipment and applications. To
monitor on-board systems, the AVM® option is required.
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All console equipment shall be replaceable without affecting other consoles or workstation positions.

7.2.2.6 Response Times
Clever Devices server and storage solution has sufficient capacity to support a pleasurable user
experience in reference to usability and response times.

7.2.2.7 AIM Interfaces
Clever Devices solution addresses the interface requirements outlined in the RFP.
72271 TDB

Clever Devices has included a transit database for the use of interfacing and MTD access to data from the
AIM system. The TDB is described in detail in section 7.1.4 on page 64.

7.2.2.7.2 Vehicle Equipment

Clever Devices’ IVN® system provides all the interfaces for the base system, as well as, the optional
systems. Clever Devices' solution includes the integration to on-board systems that currently have an
existing interface that meets existing standards. Clever Devices' has included the cost to upgrade the GFI
fare system to support J1708.

7.2.2.8 Utilities and Third Party Services

Clever Devices has included the costs for all cellular data services and SMS text messaging. Clever
Devices will utilize existing MTD internet service provider for data into and out the fixed end. MTD is
responsible for providing electrical power to all workstations, servers and storage. MTD is responsible
for all networking between MTD facilities where workstations, servers and storage will be installed.

7229 Log-in Device

Clever Devices has included our MDT as part of the base system to support logon. Although not
technically required, as the logon could be accomplished through the GFI farebox, the MDT is required to
meet the functionality of the BSA system. Since the BSA system is the highest priority device and the
budget is sufficient to accommodate this, we have included the MDT with the base system.

Clever Devices has deployed many on-board systems in similar and more complicated configurations. In
nearly all cases, we have integrated with GFI to share information and provide a single point logon for all
devices. Clever Devices’ proposed single point logon is off-the-shelf and operational at multiple
agencies.

7.2.3 Vehicle Data Communications

Clever Devices has evaluated the existing MotoTRBO radio system deployed at Santa Barbara. The
single RF channel that is currently used by MTD for primary communications is insufficient to support
both voice and data. To utilize a data radio solution using the MotoTRBO radio system would require a
redesign of MTD's central radio system and the addition of a minimum of one RF channel at each of the
three coverage areas (Gibralter, Santa Ynez, and Oxnard). Clever Devices has therefore selected cellular
as for real time data communications to minimize the effort, time and cost associated with a MotoTRBO
radio system upgrade.

Clever Devices’ solution can support any cellular service provider. For MTD Clever Devices’ has
proposed Verizon as the cellular data service provider for all real time data communications. Verizon
coverage in Santa Barbara area is outstanding and indicates complete coverage as shown below.
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The following picture illustrates that the Verizon coverage between Santa Barbara and Ventura is also
excellent and will sup yort real time data communications for the Ventura oute optionally required to
support by the AIM system.

Clever D:vices’ proposed solution includes the following:
e  ‘ellular data or real time data communications
e 802.11nfor LAN data communications at the depot
e  xisting MotoTURBO for all voice communications
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Real-time data communications is 30 seconds and is configurable upon request from MTD. The
bandwidth cost included in the proposal is based on the 30 second update. The bandwidth associated with
a 30 second location update is expected to be less than 20 MB/month/bus.

When the operator presses the silent alarm switch (EA Switch), the system automatically updates the
vehicle location reporting rate to an MTD specified rate. This is typically 15 seconds.

The on-board system, as shown in the system architecture, includes all the equipment to support the
WLAN, cellular and GPS communications including modems, antenna, wiring and installation.

7.23.1 Encryption

Cellular Real-Time Data:

Clever Devices has deployed the proposed system at many transit agencies throughout North America
with and without secure connections over cellular service. Most deployments do not use or require secure
real time data connections for cellular service, because the on-board system is an embedded closed
system, and the data path into the fixed end is for internet service. For deployments that require

encryption or other security features, Clever Devices includes additional services provided by the cellular
carrier. These have not been requested by MTD and therefore have not been included. If desired by
MTD, these can be included at an additional cost.

802.11n WLAN at the Depot:
Clever Devices proposed solution includes the security features as specified in the RFP. Clever Devices
will work with MTD staff to understand your security guidelines and configure the WLAN accordingly.

7.3 AIM Systems
73.1 AVL

7.3.1.1 AVL Database — BusTools®

Clever Devices’ proposed solution includes BusTools”, which provides an intuitive and easy way to
manage the route and stop GIS spatial data. BusTools® will utilize the export from Trapeze to initialize
its route and stop data. Any GIS data not available from Trapeze will be collected and maintained by
BusTools”. BusTools” will utilize a MTD bus stop ID for unique stops. Clever Devices will validate all
route and stop GIS data by driving the routes. BusTools” will export any stop data for import back into
Trapeze. BusTools® GIS stop management includes extensive data integrity rules, makes management of
route and stop GIS data easy.

To achieve a fully operational and functional ITS system, a comprehensive data management system is
required. As we all know, the system is only as good as the data it uses. However, Clever Devices’
BusTools” takes data management to the next level. BusTools” is easy to use, is reliable, and most
importantly has built-in data integrity to prevent bad data from getting in the system. MTD personnel
will utilize BusTools® to maintain all data required by the on-board system. BusTools” seamlessly
interfaces to MTD’s scheduling system. With every schedule change (pick) the schedule data is imported
into BusTools” where integrity checks validate all schedule data for completeness, accuracy, and missing
data. The import is simple, automated, provides error reports, identifies sources of errors, and
recommends solutions on how to resolve errors.
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e Public accessible WEB tabular display of routes, stops, vehicles hile providing predicted
arrival/depart ire information
e Public accessible iPhone and Android mobile application that pro 7ides quick and easy access to:
0 Google Trip planner
o0 Trans t agency website for fare, safety rules and transit help
0 Trans t agency website for access to rider alerts
0 Deter nine current location based on phone's GPS receive *, plot on Google Maps, and
display nearest stop/stations with a pin and display lines/r »utes as a popup when you
touch the stop/station pin and access bus arrival/departure information as provided by
BusTime”
e wusTime™s existing alert management interface that allows anyo e to register, change, and
1anage alerts

he ability to search for an address or point of interest and display stops/stations and routes/lines

near the found item

e Public accessible smart phone SMS interface

e Iptional public accessible IVR (Interactive Voice Response) soluion for all touch tone phones

e Public viewable LCD displays at transit agency defined locations for the dissemination of

predicted arri “al/departure information, time, alerts, MTD Icon/graphic, service bulletins, and

wilti-media ( 7ideo)

. ED and LC ) sign management and configuration c introl

e usTime® has an enhanced Supervisor view available to MTD w ich provides additional

i1formation for use by customer service organizations and road supervisors

BusTime ° makes tran :it more accessible by means of comm nication to the riding public. This
ultimatel 7 results in increased ridership, more efficient service, and improved customer satisfaction. With
BusTime*, MTD will znhance transportation services for its riders with reliable and trustworthy
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Step 3: Access to Historical Information

Step 4:

Step 5:

The environment that buses contend with on a daily basis can affect predictions significantly.
BusTime® collects and stores historical information about daily performance related to schedule
anomalies. This data is used by BusTime" to improve prediction accuracy.

Process Information in Real Time

With every received location update, BusTime® performs calculations to generate a “prediction”
for that vehicle’s arrival at each stop within the next 30 minutes (configurable). These
predictions can span to the next schedule route. This prediction is based on the vehicle’s current
position and BusTime"’s patented algorithms. BusTime" uses geospatial information (route
paths, stop locations, etc.), schedule information from the transit authority’s schedule system,
historical schedule adherence/running times (collected and maintained by BusTime"), and real-
time GPS data from the vehicles as inputs into its prediction algorithm. Based on the location of
the vehicle and current time, BusTime" determines how a vehicle is tracking to its schedule.
BusTime" also uses historical performance data based on a weighted average algorithm for the
running times between stops (weighted average by hour of the day, route, and direction). This
puts more weight on the most recent running times. BusTime" generates bus arrival predictions
for all stops to be serviced in the next 30 minutes. Predictions are updated every time a vehicle
transmits a GPS location to BusTime”. Predictions are stored in memory until they are to be
displayed on BusTime™’s various display components (web, signs, SMS, mobile device, etc.).
Predictions are fully accessible to MTD and authorized third party vendors through the
BusTime® Developer API.

Distribute Information in Real Time

Each prediction that BusTime" generates is indexed by vehicle, route, and stop in real-time. This
information is then displayed on the BusTime"™ website in response to a rider’s query, sent to a
rider’s mobile phone / personal digital assistant based on user settings, sent to LED and LCD
signs, sent as a response to an SMS request, and available to IVR systems upon request.

In addition to providing predictions, BusTime" allows an authorized user to construct, review,
and distribute service bulletins through all of the same interfaces listed above. Service bulletins
are text messages that can represent public service messages, service bulletins relative to a stop,
route, or the entire transit authority, or system alerts. All service bulletins can be previewed
before they are transmitted.

BusTime" has an HTTP and SMPP interface for transmitting SMS-style text messages to an SMS
Service Provider. The service provider will then be responsible for delivering the SMS text
messages through various mobile carriers. The transit authority is responsible to establish a plan
with an SMS service provider that offers an HTTP or SMPP interface.

For users that have cell phones that support text only (non-smart phones), and for users that prefer
text access only, BusTime® provides two options: one-way text messaging and two-way text
messaging.
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7.3.2.3 WEB Access via Prediction View

BusTime" provides several browser-based views of bus service, routes, stops, arrival predictions, maps,
and service bulletins. BusTime® Web components are accessed using a Web browser and an Internet
connection. BusTime" can be deployed in entirety at MTD facilities or can be hosted. As part of the
standard deployment, Clever Devices will develop the MTD BusTime" website or seamlessly integrate
BusTime" into MTD’s existing website. The final solution will appear as if it was developed specifically
for MTD. The figure below demonstrates the integration of a typical customer website.

BusTime" predicts the time at which a bus will arrive at each stop. The Prediction View shows the
predicted arrival times of buses at a selected stop. The predicted arrival time updates as new information
is received. The Prediction View is accessed from BusTime®’s main page or from mobile devices.
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9.

Figure 10: BusTime® Website Prediction view

Route Menu: Drop-down menu that displays all available routes from which to choose.

Direction Menu: Drop-down menu that display s the route direction for the route selected
in Step 1.

Stop Menu: Drop-down menu that display s the stop for the  route and di rection
selected in Steps 1 and 2.

Show all buses: Check this option to see all buses p assing this stop, even those on routes
other than the one you selected. This allows you t o see arrival times of
buses on int erlining routes passing through t his stop, to help make a
connection.

Bus stop: Drop-down menu to select the desired stop to display arrival times.

Service Bulletins: Displays transit information such as service advisories, service changes,
AMBER alerts, Public Service Announcement, etc.

Route and Destination: Title heading for predictions. Each prediction will display  the
Route and Destination below this title.

Map Button: Navigates you away from the prediction view to a map. Your bus stop
selection is carried forward.

Time and Temperature: Displays the current time and temperature.

10. Predicted Time to Arrival and Bus ID: Title heading for predic tions. Each prediction will

display the predicted time of arrival and the BusID below this title.

The Map View and the Prediction View pages set cookies to remember the last stop information entered.

If the browser is closed and opened again, the last stop information is preserved and immediately

displayed. This helps commuter and other riders that frequently utilize specific stops
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In the example below, the rider is at the eastbound Belmont and Clark stop of the #77 route for the
Chicago Transit Authority. At this time, all buses are going to the Nature Museum terminal, though some
patterns of this route end at a different location. BusTime® allows users to choose the bus that best meets
their needs.

Figure 11: BusTime® Website Prediction View Example

In the Figure above, BusTime" is configured to predict the arrival time of all buses within the next 30
minutes. The screen automatically updates when new predictions are created.

The user can select the route, direction, and stop from pull-down menus at the top of the prediction view.
Arrival information is immediately shown for buses arriving at that stop within a configurable amount of
time determined by the BusTime® administrator / dispatcher using the console and features described
above.

The bus route, direction of travel (e.g., North, South, East, West), and stop are selected from choices
present in the pull-down menus. The menus are filtered to only show the appropriate information, based
upon the previous menu selections.
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Figure 12: BusTime® Route and Stop Selection
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The user can display all routes for a given stop as shown in Figure 13 below. This allows the user
flexibility in selecting the appropriate bus and to check to see if they can make their transfer to another
route.

Figure 13: BusTime® Show All Routes

7.3.24 WEB Access via MAP

BusTime" utilizes Google’s map for the public facing passenger information as well as the internal
Supervisor management map views. BusTime"’s Map view shows the real-time locations of all vehicles
of the associated routes the user selected to display, the route path, the stops along the route, service
bulletins, the selected bus stop as a green star in the center of the map, and the predictions of all buses
headed to the selected stop.
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Only buses servicing the selected route or routes are displayed. While the interface is automatically sized
to fit the screen, users can zoom in or out on the map and pan to see other areas of the selected route.
Clicking on the star icon centered between the panning arrows re-centers the map on the selected stop.

Figure 14: BusTime® Prediction Queue Correlated to Map View

Figure 7 above details the correlation between the BusTime" prediction queue and the BusTime™ Map
view as follows:

(LEFT) Prediction Queue for the #77 Eastbound bus, Belmont & Clark Stop

(RIGHT) Corresponding map view showing a bus (6685) 6 minutes away from the Belmont &
Clark stop

(RIGHT) Green star represents the selected location; Belmont & Clark

(RIGHT) The bubble displays the predictions and BusIDs of the next eastbound buses arriving at
the Belmont & Clark stop
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The Map view has unique views at different zoom levels. This improves the usability of the system.
When zoomed out beyond a certain threshold (Figure 15), only direction of travel and color are visible on
the bus icon. The route and stops are always visible on the map. Clicking on the bus icon provides
details such as the BusID, Route and direction, as well as arrival time of stops within proximity of the

vehicles current position.

1. Marquis Area:

Figure 15: BusTime® Map Zoomed Out View

Displays custom messages such as, public service messages, advisories,
AMBER alerts, Emergency Broadcast Me ssages, transit service
changes/updates.

Pan, Zoom, and re-center
Display streets as a standard map view.
Aerial photograph view

Combination of “Map” and “Satellite” views

Quick way to remove the controls for Routes, Find Sto p, Stops and
Buses, and Route Legend.

Click to get a list of routes and choose which are and are not visible on
the map

2. Map Control:

3. Map View:

4. Satellite View:

5. Hybrid View:

6. Time and Temperature:
7. Show/Hide Controls:

8. Routes:

9. Find Stop:

10. Stops and Buses:
11. Route Legend:

Click to select a specific bus stop
Check or uncheck the boxes to display/hide bus routes and stops

Indicates the routes shown on the map and their corresponding color
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When zoomed in, more details are available. As shown in Figure 9 below, the route, corresponding route
color, direction, and BusID are shown on the bus Icon. The Map layers are also enhanced to show street
direction and the stops are enhanced with the Google icon. These reflect Google data and are not
generated from BusTime" directly.

Figure 16: BusTime® Map Zoomed In View

1. Google placed bus stop. These are bus stops embedded in the Google map and are not from our
actual route/stop (BusTools™) data. These stop locations are not up to date and are sometimes
incorrect. Our bus stop locations are continually updated and are the most accurate.

#20 Madison Route (highlighted orange)

Clever Devices bus stop from BusTools"” data

Route number of bus

Color corresponding with the route the bus is operating

Direction bus is traveling (westbound)

ID number of bus

Direction of street

PN R WD
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7.3.25 WEB Access via smartphone & PDA
Clever D:vices’ BusTime” system solution is fully compatib e with smart >hones. All the features
available on a standard computer are available on smartphon :s and PDA’s.

Figure 23: BusTime® Supports smart Phones

7.3.2.6 WEB Access via Text only
Clever D:vices’ BusTime® system features a text version of the website ¢ ympatible with screen readers

used by t1ie blind and sisually impaired. An example is shown in Figure 24.

STA Bus Tracker
ICHER & HOMAN (Nor

route
irection: North Bound

ng Drive N
Gng Drive Express ur stop (in alphabetical ¢
HEWESTERN TERMIN N

IRGREEN PLAZA
STERN & 16TH STREE]
STERN & 26TH STREET
STERN & 35TH STREET

Figure 24: BusTime® Text Only Website
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Figure 27: BusTime® My Alerts Setup Screen
When the Alert is saved, the following is displayed. This screen displays a list of all alerts and allows for
easy enable/disable of the Alert, subscribe/unsubscribe to service bulletins, edit or delete the Alert, and
save any changes. This is shown in Figure 28:
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Figure 28: BusTime® My Alerts Summary
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When the bus approaches the stop defined in My Alerts, an email is or a text message is sent to you as
configured in My Alerts. An example of an email Alert is shown in Figure 29.

Figure 29: BusTime® Email Alert

7.3.2.8 Text Access via SMS Two Way Text Messaging

Two way SMS text messaging requires the rider to issue a request for information on a particular stop
through an SMS text message sent from his/her phone. This typically is done by texting BusTime" with a
unique alphanumeric Stop identifier managed by the transit authority. When received, BusTime" will
retrieve arrival predictions and service bulletins for the requested stop and return the information as an
SMS text message to the rider’s phone.

7.3.29 Bus Stop Codes

Clever Devices has included the installation of a metal sign that will contain a QR code with instructions.
A metal sign will be installed at each bus stop. Clever Devices will work with MTD on the sign design
colors and specific information to be put on the sign.

7.3.2.10 Electronic Display Sign Functionality

Clever Devices offers bus stop and shelter signs in a variety of options that can be customized to the
transit authority’s needs. Some of the customizable options are the number of rows of text, LED or LCD,
interior or exterior, wired power vs. solar power, Ethernet, and/or wireless, heated, and a variety of
mounting options.

Clever Devices’ BusTime® system can support any sign that has an existing published sign protocol.
BusTime" will display sign information relevant to the routes/buses that are serviced by the bus stop/bay
where it is installed. The signs will display the ETA for at least one bus for each route serviced by the
bus stop/bay. If the arrival time for a following bus is within 15 minutes of its leader on a route, then the
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information for the following bus will also be displayed. BusTime" will present the following
information for each bus:

Current time (if configured by the Console user)
Route

Destination

Estimated Time of Arrival (ETA)

Service bulletins on a separate row

In addition, Clever Devices can configure the sign to alternate ETA information and service bulletins at
specified intervals as well as choose the amount of time for which each message is displayed.

Electronic display sign hardware and installation, including the optional remote bus stop displays, are
described in section 7.4.5 starting on page 259.

7.3.3 IVR - BusLine

With BusLine, callers are able to request schedule information at any time-point along a route. When stop
level information is available, the IVR can provide schedule lookup and next bus times by stop number. If
automated speech recognition option, callers can also say their stop or landmark name if known.
Automated speech recognition can be added as an additional option to the platform.

The following outlines the IVR features and information available from Sched21.

e Next bus arrival times by stop number — real-time with fallback to scheduled times.

e Optional filtering results by route for stops with more than three routes passing by

e Route / stop / direction specific incident bulletins that can be targeted during certain times of the
day, or for a set period of time.

e (Global floodgate messaging allowing customers to be immediately notified of any urgent
announcements before hearing the main menu of options

e Future times — Ability to look up scheduled times for a stop in the future by selecting day and
time.

e Trip origin/destination - plays back the trip origin and destination location name and bus
arrival/departure times.

The IVR will be hosted on a VXML platform that includes a high performance VoiceXML Interpreter,
compatible both with VoiceXML 1.0 and 2.0 recommendations; its high efficiency and reliability has
been reached leveraging on the experience gained in large scale deployed systems serving hundreds of
thousands of calls per day. The platform can be combined with the paratransit inbound and outbound
IVR systems to provide more efficient sharing of phone lines across the 3 applications.

The VXML platform comes standard with Text-to-Speech in English. Additional languages can be
purchased for additional multilingual support. The platform supports Automated Speech Recognition
with additional 3" party licensing.
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Being aware of the impact of management tools on the global quality of the service, the platform offers
graphical and easy to use interfaces and provides features to monitor and administer the platform and to
collect information useful for service tuning, such as information about visited pages and the dialog tree.

Enghouse uses SpeechBlock technology to allow changes to wording of both static and dynamic variable
data such as arrival times and headway signs to allow maximum flexibility when localizing the
application to MTD’s requirements.

If a client is requesting next-bus-times, Enghouse will check the actual real-time next busses arriving,
noting how they deviate from the actual schedule. Any route or stop specific announcements will also be
played for applicable stops and routes.

Enghouse’s fixed route IVR system is fully compatible with the following scheduling software:

e Giro HASTUS
e Trapeze FX
e Enghouse Sched21
e Schedule Masters
7.3.4 Route and Schedule Adherence Analysis — CleverReports™

The following is standard documentation, which may include features and functions not required by
MTD. These afford MTD the opportunity to understand the full capability of the on-board system. Clever
Devices’ proposal includes the costs of only those features and functions specified in the RFP.

The reporting paradigm has changed. Reports are no longer just stagnant pieces of data printed on paper.
Reports have to turn data into information which helps users make operational and business decisions.
Reports have to be interactive and fluid, allowing users to look at information on the fly from a variety of
perspectives. CleverReports™ is a web-based application reporting tool with unlimited and unrestricted
user access through today’s most popular browsers (Internet Explorer, Chrome, Firefox, and Safari).

CleverReports™ is a business intelligence solution that addresses current and future reporting
requirements. It generates reports such as paddle reports, relief reports, schedule reports, as well as a
number of service performance reports. Users are empowered with the ability to filter the information in
a single report or an entire dashboard based on what is needed at the moment.

The benefits to the users of CleverReports™ are listed in the table below:
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o Integrated driver event switch features a system “heartbeat” style health indicator, providing the
driver with visual confirmation that the system is operating properly and allows the driver to
initiate event recording status. Event recording is adjustable and can include up to 30 minutes
prior to, and 15 minutes after an event

e Live monitoring and management with a keyboard, mouse and monitor
e Live monitoring with a laptop connected directly to the unit

e Optional UPS/battery source in the event power is disconnected

e Delayed turn off up to 24 hours in one minute increments

e Bus operator interface of an LED to identify whether the RoadRunner™ system is functioning or
experiencing a failure

e Full built in diagnostic software and remote access to diagnostics through the ViM DVR Health
module

RoadRunner™ is a mobile color DVR designed for mass transit use and operates using 9 to 30 volts DC,
which makes it compatible with the typical 12 VDC and 24 VDC power systems found in buses. The
DVR provides viewing and recording capabilities for 4, 8 or 16 cameras or other video sources. It
provides exceptional picture quality in both live and playback modes, and offers the following features:

e Vibration isolation mounting bracket

e Removable hard disk drive

o Lock & key power switch

e Programmable system shutdown or start after ignition switch is turned off
e Compatible with color (NTSC or PAL) and B&W (CCIR and EIA-170) video sources
e Auto detection for NTSC and PAL

e H.264 codec

e Compact size

e Multiple search engines (date/time, calendar, event)

e Continuous recording in disk overwrite mode

e 2 USB 2.0 ports for data extractions and software upgrade

e Continues recording while transmitting to remote site and during playback
e User-friendly graphical user interface (GUI) menu system

e Multiple recording modes (time-lapse, pre-event, event and panic)

e 2-Channel audio recording and 1-channel audio playback

e Text input for ATM, POS

e Alarm connections include: input, output and reset input

e Live or recorded video access via Ethernet

e Time synchronization using industry standard protocol

o Self-diagnostics with automatic notification including hard disk drive self-monitoring, analysis,
and reporting technology (S.M.A.R.T.) protocol
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e (Cameras featuring back-light compensation technology provide better views of surrounding objects
when bright spots are present - useful for blocking out headlights from passing vehicles or lighted
road signs

Clever Devices has proposed the following cameras on each of 86 buses that are longer than 25 feet.
Clever Devices will work with MTD to review the cameras and their mounting locations, and get
approval from MTD prior to installation.

1x RR-C2 36 Color, audio recording, 3.6mm lens, vandal resistant cover

3Xx RR-CTM Color, vandal resistant exterior, high resolution, miniature tapered dome for
exterior

4x RR-CIR2  Color, audio recording, IR illumination, day/night for interior

Clever Devices has proposed the following cameras on each of the 20 buses that are shorter than 25feet.
Clever Devices will work with MTD to review the cameras and their mounting locations, and get
approval from MTD prior to installation.

1x RR-C2 36 Color, audio recording, 3.6mm lens, vandal resistant cover

2Xx RR-CTM Color, vandal resistant exterior, high resolution, miniature tapered dome for
exterior

2X RR-CIR2  Color, audio recording, IR illumination, day/night for interior

The following figure provides an overview of the different cameras available.
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Figure 32: Available Cameras
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7.3.5.2 VSS Viewing Application - RASplus

RASplus program is an integrated software program that controls system management, video monitoring,
searching, recording, and image playback of multiple remote sites. RASplus offers the following
features:

e  Checks and reports status of remote DVRs

e Notification of events detected at remote sites

e Remote monitoring of live camera images

e Panic recording of monitored images

e Time-lapse and event search of recorded images

e Remote software upgrades and system programming

e View system and event log information of remote DVRs

e Remote monitoring of multiple remote sites using maps

e Connect up to 64 remote sites (up to 16 remote sites for remote search) at a time

7.35.2.1 System Requirements
RASplus can be installed on any workstation computer or laptop with the minimum configuration shown
here:

e Operating System: Microsoft® Windows® XP x86 (32 Bit) (Serv1ce Pack 3), Microsoft”®
Windows" Vista x86 (32 Bit) (Service Pack 1) or Microsoft Windows 7 x64 (64 Bit)

e CPU: Intel Pentium IV (Celeron) 2.4GHz or faster
e RAM: 512MB or higher
e  VGA: AGP, Video RAM 8MB or higher (1024x768, 24bpp or higher)

The application is free, easily installed, and intuitive to use. Complete training is provided with users
manuals.
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7.35.2.2.1 RASplus Panels
The screen displays images from selected cameras in the live monitoring or playback modes. RASplus
provides various multi-screen layouts: single-screen, quad, 1+7, 3x3, 4x4, 5x5, 1+32, 6x6, 7x7, 8x8, and

full-screen.

Panels can be resized, moved, and combined with other panels creating a workspace that fits your needs.

The layout possibilities are virtually unlimited. With a little experimentation you will be able to lay out

the screen so that it best meets your workflow.

Remote Sites Panel:

Favorite Sites Panel:

Map Panel:

RASplus allows access to remote systems and sites to review video, system logs,
or event logs while connected. You can also connect to the remote site using the
VNC function if configured in the remote DVR.

The Favorite Sites panel displays the list of favorite sites registered during
RASplus system setup. Selecting your favorite site from the list and then
dragging and dropping it in the desired position on the screen connects all remote
sites registered in the Favorite site automatically.

The Map panel allows efficient monitoring of the remote sites by displaying a
map of the selectable site. Click the right mouse button on the map panel to
select the map image file (.rmp) you want to monitor from the list.

The selected map image displays in the Map panel and the sites registered on the
map image file will be connected. When the selected map is linked with sub-
maps, clicking the linked image moves to the sub-map.
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Google 1ap Panel:

The Map panel pops up another scre :n when alarm-in, motion or video loss
events are detected or when you clic < the device icon according to the Map
Editor settings.

Clicking the

right mouse

button on the

Map panel

causes a text

menu screen to

display.

Selecting

Watch Event

View from the menu displays the event informati »n of the connected remote
sites. Selecting Close disconnects the current
connection on the Map panel.

The Google Map View panel displays the locatio 1
and direction of vehicle of the images you are
monitoring or playing back if they have the GPS
information. The Map view and Sat :llite view
from Google Map will be provided.

Speed G -aph View Panel: The Speed Graph View panel di splays the

vehicle speed of the images you are nonitoring o -
playing back if they have the GPS information.
Clicking the right mouse button on the Speed
Graph View panel allows you to set up the graph
type and unit, GPS information display, and high
quality display.

PTZ, Color and Alarm Out Control Panels: Three panels allow Pan

Tilt Zoom (PTZ) control, color control, and alarm
out control while live monitoring a r :mote site with cameras that support PTZ.

Image P -ocessing Paiel: Allows enhancing played back images.

Watch Event View Panel: Displays events detected at individual remote sites while RASplus is in the

live monitoring mode. The description of event i :ons is as follows:
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System Provides configuration and standard file menu items including:

e Configuration of the on-board DVR system, for events, network, security, status
reporting period, remote access, normal and panic recording, remote desktop, and
events

e Configuration of RASplus for usability including, live monitoring and search
default screen configurations, drawing mode setup, remote sites, drawing mode,
date and time format, screen display functionality, emergency event, and
language

e Remote site/DVR configuration including login credentials, remote desktop, and
emergency event instructions
e Favorite sites/DVR configuration

e Sequence site configuration to group and access multiple sites/DVRs and
automatically sequence through each site/DVR

e Load a setup file that is preconfigured
e Save a setup file for use by other systems

e Batch setup to distribute configurations or upgrades to multiple remote
sites/DVRs

e View logs to display the type of log and the number of log entries of RASplus.
Selecting a log type from the list displays all entries of the selected log type, and
you can search for the desired log by setting up a search filter

View Allows the user to enable/disable the display of toolbars and multiple panels
Remote Provides quick access to the following:
e Change the setup of a remote DVR

e Search and display the system or event log of a remote DVR with ability to print,
save, and move

Favorite Allows the user to save the current screen layout directly to the favorite site

Sequence Allows the user to enable/disable auto sequencing

Record Allows the user to enable/disable panic recording while connected to the remote
site/DVR

Image Allows the user to save or print the current image

Layout Allows the user to configure the RASplus screen layout including cameras and video size

7.3.5.2.2.3 RASplus Toolbar

The toolbar allows convenient and immediate access to desired functionality through panels and menus as
described in sections 7.3.5.2.2.1 and 7.3.5.2.2.2 above.

7.3.5.2.3 Using RASplus
The features described in the following sections are available in RASplus:

7.3.5.23.1 Live Monitoring

RASplus provides remote monitoring functions for viewing video images in real time from either a single
site or multiple sites. In addition, when events are detected at a remote site while in the live monitoring
mode, RASplus displays the event information on the Watch Event View panel. In order to perform live
monitoring, the display option must be set to Watch Screen or Watch and Search Screen during system
setup.
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Screen Layout and Frame Layout: RASplus provides mul iple screen layout options. The formats
available are single-screen, quad, 1+7, 3x3, 4x4, x5, 1+32, 6x6, 7x7, 8x8, and
full-screen.

Audio Communicati »n: RASplus supports audio communication betwee 1 the RASplus system and the
remote site/DVR equipped with audio.

Color C ntrol: Adjusts the brightness, contrast, saturation, and h 1e of live video for each camera
by clicking the target icons on the C lor Control ranel. Only the users
authorized for color control can adjust the image 1t RASplus.

PTZ Co itrol: Select a PTZ camera at the remote site, and control pan, tilt, and zoom. Only the
users authorized for PTZ control can control PTZ at RASplus.

Alarm Out Control:  Control alarm out devices on the re ote DVRs b - clicking the ON or OFF
buttons. Only the users authorized fr alarm out control can control an alarm out
at RASplus.

7.3.5.2.3.2 Pl iyback and Search

RASplus allows you t) play back and search recorded image . on remote DVRs. It also provides
additional functions including zoom, various image enhancements, image saving, and image printing. To
use remo ‘¢ playback and search functions, the display option must be set t> of Search Screen or Watch
and Sear ‘h Screen during system setup.

It is possible to displa 7 cameras in both the Watch Screen mode (live vie ) and Search Screen mode at
the same time. For example, you can connect to a remote DVR site with ine cameras. Drag and drop
the site 1 to the first frame on the viewing screen and select Watch Screen. Live video will display in the
first nine frames on th: screen. Then, drag and drop the site into the tenth frame on the viewing screen
and select Search Screen. You will be able to view any video recorded on the remote DVR in frames 10
through 18.

Search ‘iew Panel:  The Search View panel consists of playback and search controls, time-lapse
search table, and event search table. You can control the playback speed of
images that are currently being played back by using the control slider. You can
control the fast forward or fast backward playbac : speed of images by using the
control slider.

Time Ladse Search:  The time-lapse search mode searche . for recorde data by time and then plays
back images found within the time parameters.
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The recorded data of all camera channels are disp layed by time in one-hour
segments and a yellow-highlighted s 2zgment indic ates the selected time that will
be played back. Select a specific hour by clickin : the mouse on the desired hour
segment, and video images will be played back starting with the first image
captured within the one-hour segme t. If the remote DVR’s time and date have
been reset to a time that is earlier than some recorded video, it is possible for the
DVR to have more than one video segment in the same time range. Click the
(Segment) button and select the vide > segment you want to search. The active
segment will be highlighted with pink, and the in .ctive segment will be
highlighted with gray on the timetab e.

The recorded data of each camera channel are dis slayed by time in one-minute
segments and a red vertical line indi :ates the sele :ted time that will be played
back. The color of the bar indicates ifferent types of recording: yellow for Pre-
event, purple for Event, red for Pani :, and blue for Time-lapse. If the DVR has
more than one video segment in the ;ame time ra 1ge, each segment will be
separated by a yellow vertical line.

When searching video recorded on a PC-based D VR, the recorded data of each
camera channel are displayed by tim: in one-min ite segments. The color of the
bar indicates different types of recording: yellow for Pre-event, cyan for Motion
Detection, lime for Object Detection . purple for ideo Loss, brown for Video
On, red for Sensor, gray for Text-in, and blue for Time-lapse.
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Event Search: The event search mode searches for :vent log ent ies using specific conditions
and plays back the images associate . with those event entries.

Set up the search criteria for the event search in t e Event Search dialog box, and
click the Find button. The results will be display :d in the event list. A total of
100 results can be displayed at a time. Click the ( Juery Next) button to display
the next results. If you select an event in the list, the recorded data associated
with that event will be displayed on the screen. The images may be played back
using the playback buttons.

When searching video recorded on a PC-based D /R, you can adjust the event
dwell time from 1 second to 10 minutes. If you a ljust the event dwell time,
RASplus will display the images of irst queried event and ignore remaining
events occurring during the preset period.

Searching Data Sour:e: The user can search recorded data »n primary storage installed in the remote
DVR or archived data on backup sto -age installed in the remote DVR or search
recorded or archived data on storage used for ano her DVR then installed in the
selected remote DVR.
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Screen Layout and Frame Layout: RASplus provides multiple screen layout for playback. The
available formats are single-screen, quad, 1+7, 3x3, 4x4, 5x5, 1+32, 6x6, 7x7,
8x8, and full-screen.

Image Processing: The Image Processing panel allows enhancing played back images using
processing controls such as:
e Blur the image
e Sharpen the image
e Equalizes the image
o Reduce the alias effect that occurs when using the zoom function
o Reload the original image
Playing Recorded Audio: RASplus can play audio when it is in the single-screen layout while playing
back recorded video that has recorded audio. Audio playback can be On or Off

by selecting Enable Audio from the menu displayed by clicking the right mouse
button on the screen.

Save: You can save any video clip of recorded data as an executable file or an AVI
(Audio Video Interleaved) file format.

Motion Search: The Search View panel supports a search for motion in the recorded images on
remote DVRs while in the single-screen mode. The following are available to
the user:
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Reco d Period sets up the record period of i nages to sea ch.

Moti n Search finds images with changes i . the Detection Area between two
conse :utive images (for example, when there was movement).

Muse um Search finds images with changes which last for the Activation Time in the
Detection Area when compared to the image displayed currently on the Search Screen
(for e :ample, when an object disappears).

The Sansitivity sets the change detection. The higher the wmber, the more sensitive it is.

The Num of diff block sets the minimum number of bloc <s that must be activated to be
consi lered as a change (Motion Search only).

The Diff. % to ref. image sets the minimum proportion ( %) of blocks that must be
activated to be considered as a change (Museum Search o 1ly).

The Activation Time sets the duration that t 1¢ change must last to be considered as a
changs (Museum Search only). If a change is detected but does not last as long as the
Activ ition Time, the change is not considere 1 as a change.
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7.3.5.2.3.3

Detection Area Select/Clear sets the detection area on the Search Screen by selecting or
clearing blocks.

Search/Stop starts or stops searching. The last recorded image is displayed on the
Search Screen.

Next continues searching after 100 results are found.

Reset: Resets the search condition.

Additional Functions

The following additional features are available:

Save the image and associated image information

Print the image and associated image information

Screen Menu supports the following:

Change Camera Title: Changes the camera name displayed on the screen. Leaving the
Camera Title blank causes the camera name set up on the remote site to display. Changing
the camera title does not affect the camera name set up on the remote site.

Enable Audio: Enables audio communication with the remote site on the Watch screen
(Two-way audio equipped remote sites only). Plays audio while playing back recorded video
that has recorded audio on the Search screen.

Aspect Ratio: Changes the image aspect ratio displayed on each camera screen.
Fit to Screen: Displays images by fitting them to the screen size.

Original Ratio: Displays images by fitting them within the screen size while maintaining
their original ratio. Half Size (x0.5) to Quadruple Size (x4): Select the desired image size.
Options are enabled when the selected camera screen can display images in that size.

Draw Motion Block: Displays the area that detects motions with red blocks on the screen.
(Network Video Transmitter connection only)

Trim The Black (noise) Edges: Trims the black line (noise) displayed at the edge of the
image (Network Video Transmitter and some models of Network Camera connection only).

MultiStream: Allows you to choose the desired stream if the remote DVR is in the
multistream mode for live monitoring.

Set Record Camera: Sets the selected camera channel to be recorded during panic recording.

Deinterlacing: Enhances image display quality of interlaced video on the screen by
eliminating horizontal scan lines or noise in areas with motion.

Anti-Aliasing Screen: Enhances image display quality for all cameras on the screen by
eliminating stair-stepping (aliasing) effects in the enlarged image.

Disconnect Camera: Disconnects a camera on the screen.
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7.3.5.2.34 Panic Recording
Up to 16 channels can be recorded at a time with Panic recording, and you can select which cameras are
to be recorded during the system setup.

Clicking the button on the toolbar starts panic recording of cameras currently displayed on the Watch
screen. Clicking the button again stops panic recording. Up to 16 channels can be recorded at a time, and
you can select which cameras are to be recorded during the system setup. Clicking the button on the
toolbar initiates the Record Player program and plays video saved in the recording folder designated
during the System setup. The Record Player GUI and its controls are almost identical to the Clip Player.

If you want to play back video saved in another recording folder, run the Record Player program first.
Move to the Start menu in Windows. Then, select RecordPlayer from the RASplus options and select the
recoding folder path you want.

Recorded video can be saved as a bitmap or as an executable file using the save
function of the Record Player.

7.35.2.35 Status View

RASplus provides a status display, remote setup, system log, and event log
view of the connected remote site in real-time. To display a status of the
remote site, select a camera or a site from the Remote Site list and drag it to the
Status View panel. You can also select Connect Status from the popup menu
displayed by clicking the right mouse button after selecting the site from the
Remote Site list. The available function buttons are:

Disconnect: Disconnects the current connection on the Status View
panel.
Remote Setup: Allows changing the setup of the remote DVR connected
to the Status View panel.
Remote System Log: Displays the system log information of the remote DVR
connected to the Status View panel.
Remote Event Log: Displays the event log information of the remote DVR
connected to the Status panel.
Remote Panic Control: Controls the panic recording of the remote DVR
connected to the Status View panel. The button indicates
that the remote DVR is not in the panic recording mode and you can start panic
recording by clicking the button. The (Off) button indicates that the remote DVR is
in the panic recording mode and you can stop panic recording by clicking the button.
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7.3.5.2.3.6 Status Display Window
The Status Display window displays the event, alarm out, system check and recording status information
of the remote system connected to the Status View panel in real-time.

Event: Displays event (Motion Detection, Alarm In, Object Detection, Video Blind, Audio
Detection)
Alarm Out: Displays status of the alarm-out signals

System Check: Displays the function status of the camera, alarm, and recording
Record From/To: Displays the record period

Status: Displays the recording, playback, archiving, clip-copy status
Version: Displays the system version information
7.3.5.3 ViM Fleet-Wide Management Software

Vehicle Information Management (ViM) is a modular software platform designed to improve
accessibility of data to agency employees. ViM provides streamlined, fleet-wide management of video
surveillance and on-board equipment to reduce liability, mitigate risk, improve efficiency, and reduce
maintenance and operating costs.

The ViM Server and client software uses authentication security practices to keep video clips and
information safe from potential attacks through its web interface. The database and video files are stored
in a central storage location defined by the server administrator. These files are not hidden or encrypted
in any way. It is the responsibility of the network administrator to protect access to these files to prevent
unauthorized tampering or deletion of critical ViM Server files.

ViM Base is the core of the software with the ability to download and review user-selected video clips
from DVRs. ViM is licensed on a per-server and per-vehicle basis with the exception of ViM Base. Each
module requires one (1) software license for each server on which it is installed and one (1) additional
license for each vehicle / site. ViM Base requires only a server-license, and can be used with an
unlimited number of vehicles / sites.

The ViM server resolves a unique challenge in mobile video recording. DVRs are powered on and off
with the operation of the vehicles and are often out of network range. This complicates the ability to
retrieve video when needed as the vehicle may be powered off or out of range at critical times. The ViM
Server monitors the connection status of each DVR and downloads important information when a DVR is
on and in network range. Using ViM Base, an operator can request a video clip and have that clip
retrieved the next time the vehicle establishes a network connection. The ViM Server application
manages all DVRs, stores all video and data files, and serves as a web interface for Client users.

The ViM Client application provides full access and capabilities to the ViM Server for all levels of users.
A subset of the ViM Client capabilities is also available using ViM web interface with a supported
browser.
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The ViM Base software is provided with the proposed solution and includes the following functionality:

e Download video clips on-demand
e Customize event video clips
e View status reports

e Archive evidence-grade video clips

e AutoClip Module: Featuring status reports, event logs, on-demand video clip retrieval and
automated download of event video clips, the AutoClip module provides simple fleet-wide video
management ideal for monitoring fleets of RoadRunner™ DVRs. AutoClip does not require the
user to request data to be uploaded. It is configurable to automatically transmit event data. The
ViM Server automatically downloads important portions of video requiring immediate review or
availability, as configured by MTD, and saves video clips in Apollo Video’s proprietary
evidence-grade format. These Clip-Copy video clips feature watermarking and encryption to
ensure that video is authentic and has not been subject to tampering. Provided in an executable
format, the file includes an embedded player, so there is no software required for viewing. Clip-
Copy video clips also feature optional password protection to prevent unauthorized viewing
access.

» Automated video management for small and large bus fleets.
» Providing customized temporary and long-term storage options, ViM easily fulfills
agency retention requirements and ensures desired video is available upon request.

» Using ViM Software, each DVR/bus is set up as a unique site with independent
configuration options for event and pre-event download options. The software displays
information about the site including setup parameters and the time and date the DVR was
last connected to the network.

» Maintain a detailed “clip log” that provides the operator an easy method for locating and
reviewing video and the ability to disposition a clip for removal or long term storage.

» Request a video clip anytime — the Get-A-Clip utility will download the video clip
automatically the next time the vehicle connects.

7.3.6 Yard Wireless System

7.3.6.1 WLAN Infrastructure

A wireless LAN system will be installed at the MTD depot to distribute updates to the fleet and to collect
performance data from the fleet. Clever Devices estimates five (5) access points will be required based
on the requested coverage areas provided by MTD. Clever Devices also estimates that MTD will need to
install an additional five (5) access points if uploading all video from the buses is required. However, a
site survey will be required to confirm the areas of coverage necessary to support the solution as well as
proper access point placement. The following parameters are taken into consideration when performing a
site survey.

Data Rate & The wireless LAN coverage should be capable of staying within an 18 to
Roaming 54Mb/s zone. The system would be designed for seamless roaming in the areas
defined for coverage.
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Application The BusLink®™ program furnished by Clever Devices will track and receive data
Types from buses within the Bus Garages. While daily data transfers should only be
around 4mb daily, database distributions to the bus can be as large as 60mb.

User Density User density should typically not exceed 30-35 network devices per access
point, where possible (preferably 20-25 clients per AP).

Access Point The critical factor in the implementation of any wireless network is the location
Location of the Access Points. A site survey is recommended prior to installing a
wireless system. Antennas should be mounted below any obstruction in the
ceiling. The preferred height for antennas is 16’-18” when possible but should
never be mounted lower than 11°.

Access Point A preliminary site survey should be performed prior to wireless installation to
Channels determine outside sources of interference from 802.11 networks as well as
proprietary protocol devices on the SGHz band. Access Point channel selection
should be assigned to avoid these devices.

Clever Devices has included the Cisco Aironet 1600 series access points for MTD’s WLAN. The Aironet
1600 series includes 802.11n-based 3x3 multiple-input multiple-output (MIMO) technology with two
spatial streams, making it ideal for small and medium-sized enterprises. The Aironet 1600 Series also
provides at least six times the throughput of existing 802.11a/g networks. With an entry-level path to
802.11n migration, the Aironet 1600 Series can add capacity to the network for future growth for
expanding applications and bandwidth.

To simplify the deployment of the wireless network, Clever Devices has included a Cisco 2504 Wireless
Controller that can manage up to 50 access points. This controller delivers centralized security policies,
wireless intrusion prevention system (WIPS) capabilities, award-winning RF management, and quality of
service (QoS) for voice and video. Delivering 802.11n performance and scalability, the Cisco 2500
Series provides low total cost of ownership and flexibility to scale as network requirements grow.

7.3.6.2 Bulk Data Transfers — BusLink®

Clever Devices’ BusLink® is a comprehensive and easy to use tool to transfer all bulk data between
IVN® and the BusLink® server via WLAN. All bulk data transfers are fully automated and require no
operator interaction. When the bus comes in range of the BusLink” server, all on-board performance data
is automatically transferred to the BusLink® server, and all updates are distributed to the bus. BusLink® is
secure, reliable, easy to use, and trustworthy. No data is lost and it has a guaranteed delivery. All data is
transferred by achieving only 15 minutes of connectivity per day.

e Automated download and distribution of software and data updates to the fleet, and all fixed end
system components
» User settable distribution date and time
» User settable affectivity date and time
» User selectable distribution to: vehicle, groups of vehicle, fleet type, all
Automated upload and retrieval of vehicle performance data to the BusLink® server
Guaranteed transfer of all files from the vehicle
Aborted data transfers are automatically resumed from point of disconnect
Compression is provided by well-known ZIP tools
2 second in-range detection, 15 second out-of-range detection
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e Connectivity management of thousands of vehicles concurrently

e Provides a user interface for viewing real-time connectivity and bandwidth utilization

Reports based upon wireless activity including bandwidth, time within wireless range, and last
upload

e Database to support tracking software and data versions by vehicle, and application
e TCP/IP protocol (media-independent, wireless compatible, error correcting protocol)
e FTP protocol
e Priority management by file

7.3.6.2.1 Authentication and Security

BusLink® controls, manages, and distributes updates to the fleet, CleverCAD®, CleverReports™ and all
components of the system. It is a database application which runs on a standard PC configured with
Microsoft Windows operating system. It provides user authentication as well as automated upload and
retrieval of vehicle data and manages connectivity and data transfer between the vehicle and the
BusLink® server.

BusLink® supports the automated authentication of buses to the BusLink® server ensuring that only those
bus systems authorized to communicate to the BusLink® server can do so. It provides an application level
of security above the standard WPA2 built-in WLAN security mechanisms. It tracks connectivity of each
vehicle, details on what was transferred between the vehicle and the Server, and provides a complete
reporting mechanism.

When a vehicle comes in range of the wireless LAN, it receives an encrypted message from the BusLink®™
server. The SmartBus™ system decrypts this message using an algorithmic key and responds back with a
newly encrypted message that is received by the wayside BusLink® server. Once authenticated, another
security layer is executed that consists of the Windows username and password required to access the
local FTP server on the BusLink® server. This is encrypted and sent back to the vehicle, permitting
transfer of data through the wireless LAN. This process is executed each time a vehicle moves into
WLAN range and is accomplished in a few seconds. Once authenticated, the vehicle can transfer files to
the BusLink® server and retrieve updates.

BusLink® reports on the latest files that each vehicle transferred.
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Figure 33: BusLink® Connec :ion Status
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Figure 34: Bandwidth Report
All perfo mance and 1>g data uploaded from the fleet is recorded in BusLink®™ and is viewable by BCT.

7.3.6.2.2 Dat 1 and Software update Distribution

BusLink 'is the single point of distribution and ensures data synchronization across all products within
the syste n, tracks the 1pdate with time and status, and report ; on any update anomalies. The following
figure demonstrates the data distribution process to the fleet and all syste | components.
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Figure 35: Data Supply via BusLink®

BusLink® is more than just a data distribution mechanism to the system. It ensures data synchronization
across all products within the system, tracks the update with time and status, and reports on any update
anomalies. The distribution process does all the work while the user simply imports the data, assigns it to
be distributed to all system components, sets an activation date and time, and presses “Go.”

All fixed end applications monitor for updates. When an update is found, it retrieves the update and
prepares to make it active at the time specified by the user. When the activation time arrives, the update
is made active. Since not all vehicles will be updated the exact same instant, the fixed end applications
(CleverCAD®, DCC, and BusTime") accommodate both the previous and new updates to ensure seamless
operation.

When a vehicle comes in WLAN range of a BusLink” server, it automatically checks for software and
updates. Any updates found will be downloaded to the vehicle and status reported. After the activation
date and time passes, the vehicle will automatically apply the update. BusLink” tracks version
information for data and software on each vehicle.

BusLink® provides a means to review all the files assigned to an update for distribution to the fleet and
the ITS applications.

BusLink" is a fully automated process. However, as with all Clever Devices’ products, manual override
is always available. The user can always provide updates by manually using a USB memory device to
transfer updates to IVN®. When completed, the bus will report its new version to BusLink® and
CleverCAD".
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7.3.6.3 Full Video Transfer (Option)
Clever Devices has included an additional five (5) WLAN access points and 150 TBytes of storage to
support full video transfer. To maintain costs, the additional storage is not redundant.

7.3.6.4 Yard Location & Status SmartYard™ (Option)

SmartYard™ is a depot management system that provides real-time tracking of vehicles anywhere in the
depot and includes business applications to support the depot staff in managing the maintenance or
service status of the vehicles. To provide yard location and status, the following SmartY ard™ modules
are required:

Real-Time Location System: Real-time tracking of vehicles anywhere in the depot

Yard Mapping Module: Display of vehicle locations in the depot with cross-reference to key
vehicle characteristics and status

SmartYard™ is web based and is viewable in any workstation, notebook, or other mobile devices that
use versions of Internet Explorer, Safari, Chrome and Firefox that support HTMLS5. Any workstation can
access information from SmartYard.

SmartYard™ is designed to deliver information to any user with an Internet connection.

SmartYard™ is deployed with a standard number of user roles and privileges. The system administrator
can easily add new roles and permissions to different service functions.

SmartYard™ monitors for events that can trigger real-time alerts to one or more users. The system
administrator can select the users who should receive the alerts. Alerts are delivered by email or SMS
(not included). Some examples of available real-time alerts:

e Warning for a block with a pending late pull-out
e Alert that a bus arrived at location xxx in the depot
o  Alert that the status of a scheduled bus was just changed to unavailable.

The real-time location system (RTLS) component of SmartYard™, tracks the location of vehicles in the
specified coverage area in and around the depot including anywhere the vehicle can travel, outdoors or
indoors, in formal parking areas, temporary locations and unauthorized areas are tracked.

The RTLS consist of three major parts, a location server, a network of anchors and gateways, and
SmartTags installed on each vehicle.
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Vehicle Health  Vehicles with critical faults are not considered available for assignments to scheduled

Status blocks. This consideration can be overridden by staff authorized to make the decision.
(Optional):

Holds & The maintenance supervisor selects vehicles for work by the maintenance team. These
Trippers vehicles are assigned various holds and tripper status. SmartYard™ replicates this
(Optional) system support the maintenance work flow. Authorized personnel can make the

decision to risk a road call and dispatch one of these vehicles.

7.3.6.5.1 Vehicle Assignments
SmartYard™ supports three modes of assigning buses to service blocks.
Automated mode: SmartYard™ automatically makes the best match between
available vehicles and the required schedule blocks.
Semi-automated mode: SmartYard™ proposes the best match between available vehicles
and the required scheduled blocks but a vehicle dispatcher is
required to confirm the assignments
Manual mode: SmartYard™ presents the options for matching vehicles to
scheduled blocks and a vehicle dispatcher selects buses to assign
to each scheduled block.
7.3.6.5.2 Vehicle Availability

SmartYard™ considers all the information available to compute vehicle availability. For each scheduled
block, vehicles are grouped into the following classes:

e Recommended and available

e Alternative recommendation and available (for use when there are insufficient recommended
vehicles)

e Not in depot at time of pull-out

e C(ritical faults, do not dispatch

e Other

SmartYard™ maintains vehicle availability in real-time. Any change in a vehicle status is reflected in the
availability computation. Completed maintenance task can immediately return a vehicle to service. Late
returns due to inclement weather or traffic delays will result in assignment changes.

7.3.6.5.3 Improving On-Time Pullouts

SmartYard™ ranks vehicle availability according to their physical locations or parking configuration in
the depot. Vehicles that can pull-out without shifting other vehicles are more available than vehicles that
are blocked in.

SmartYard™ computes assignments of vehicles to schedule blocks to minimize the labor required to
prepare vehicles for pullout.

7.3.6.5.4 Reducing Road Calls

The priority is always assigning vehicles to enable on-time pullout of each service block. The vehicle
dispatcher always makes vehicle assignments to enable each service block to leave the depot on-time.
Especially under the time pressure of the peak pullout times, vehicle assignments do not always fully
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consider the maintenance status of vehicles as they are assigned. This contributes to the tension between
the performance metrics of maximizing on-time pullout of blocks and minimizing road calls.

Road calls are both an inconvenience to the passengers and an expense to be avoided. No one likes to see
a tow truck hauling a vehicle back to the depot.

SmartYard™ will consider all the maintenance issues in making vehicle assignments. Shifting vehicle
assignments from the vehicle dispatcher to SmartYard™ removes the time pressures of peak pullout times
and eliminates the assignment errors from making assignments with changing vehicle availability due to
traffic, weather, maintenance schedules or the latest trouble reports from operators.

7.3.6.5.5 Pull-out Display

A display of the scheduled blocks in pull-out order can be used as a real-time dashboard of pullouts from
the depot. The vehicle dispatcher or operations supervisor can easily see the pull-out status of each
scheduled block as it becomes due. Any missing vehicle or operator assignments are easily seen. Blocks
with potential late pullouts are highlighted and real-time alerts can be sent to one or more staff members
that may not be dedicated to monitor the pullout status.

7.3.6.5.6 Standard Reports
The standard reports for the Pull-out Planning module are:
Service Availability Report:  List of all vehicles and their maintenance status for readiness to
deliver service, for the selected date.
Assignment Report: List of all vehicles sorted by either vehicle or service block
numbers, for a selected date.

7.3.7 Bus Stop Announcements (BSA) — Option

The bus stop announcements (BSA) feature provided by IVN® provides automatic audio announcements
as in compliance with the Americans with Disabilities Act (ADA). This function is derived by the
association between the requirements for announcements and the database residing on IVN® that allows
BSA to be made. The exported image from BusTools® contains all the data to identify when and where to
trigger announcements and what to announce. IVN®™ accesses the audio data, decompresses it, and sends
it to the audio hardware sub-system. Here it is converted from its digital format to analog signals,
amplified, directed to the appropriate speaker group, and ultimately played for your riders. ITVN®
monitors the ambient noise of the vehicle and raises and lowers the volume so that it is comfortably
audible over the existing noise. The announcement volume is automatically compensated within a pre-
defined acceptable range. All announcements and messages will be made.

IVN® includes the provision of audible and visual annunciation of every stop, route, and route variation in
the MTD fixed route system. IVN® supports multiple languages if required.

IVN® monitors the progress of the bus on the route, and if off-route, next stop announcements are
disabled. All other functions will remain operational. IVN® will automatically detect when the vehicle
has resumed the programmed route and will automatically resume making the automated announcements.
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7.3.7.1 Stop Announcement Database
Clever Devices’ solution includes BusTools” data management for all functionality associated with the
on-board ITS system.

BusTools® manages all data required on the bus for BSA. As such, it exports the data into a compressed
data structure. The BusTools® database with all audio, configuration, text, routes, stops, and schedule
data will be approximately 350 Mbytes of data. The exported image compresses down to approximately
50 MBytes for distribution to the fleet. The image is a high performance data structure.

BusTools®’ data integrity is implemented to minimize if not eliminate data redundancy. Clever Devices’
data philosophy is to maintain atomic data and reference it everywhere it is required. This eliminates data
duplication and assures that a single data changes is applied across all references.

The exported dataset contains all the information required for BSA and all future ITS applications.

e Next stop audio and sign text are easily managed with the BusTools” data management. The next
stop data has audio text and sign text with sort, filter, and is easily managed through the GUI
interface. The user can define prefixes, and two languages are fully supported. Special
characters are supported and the inside sign text is displayed as it would be viewed on the bus.

e Route and destination audio and text are easily managed with the BusTools” data management.
The route and destination data has audio text and sign text with sort, filter, and is easily managed
through the GUI interface. The user can define prefixes, and two languages are fully supported.
The user can assign a destination code to each route for automated control of the destination sign,
if desired in the future.

e Transfers are created with the BusTools® data management tool. The Transfer has audio text and
sign text and can be configured to display based on different service types. Special characters are
also supported. The user can define prefixes, and two languages are fully supported. BusTools”
also manages transfer printer ticket definitions if required.

After the transfer is created, it can be assigned to a stop in a route. This reduces the amount of
data and data management required by MTD users in managing this data.

e BusTools" data management product allows complete configuration control of public service
messages as shown in the figure below:
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Figure 40: BusTools® Public Service Management

BusTools” supports natural human voice recordings and Text To Speech (TTS) audio. Both are
fully supported and imported into BusTools® for distribution to the fleet. When using natural
human voice recordings, BusTools® compresses the audio data by a factor of 16 to minimize
audio file size while maintaining a high audio quality for playback. MTD has the option to select
which technology you desire. This has no impact on our proposed solution.

Clever Devices’ proposed solution supports two languages. Each language has separate
configuration control, can be enabled/disabled individually, and is managed as completely
separate data. This makes data management easy. It also improves data integrity and allows
Clever Devices’ technology to minimize data size by using individual words and phrases in
multiple messages.
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displayed, IVN™ cycles through the visual messages, displaying one at a time and alternating between the
messages. [IVN" includes the automated delivery of next stop, transfer, stop requested and date and time.

Interior Stop IVN" displays the descriptions of the next stops consistent with the audio
announcement. The next stop text is displayed just prior to the audio

announcement.
Interior IVN® displays the preprogrammed transfer information for the associated bus stops
Transfer synchronized with the “next stop” audio and visual display.

Interior Stop IVN® displays the text “stop requested”, when a passenger activates the “stop
Requested requested” signal on the bus.

Interior Date IVN® displays the current date and time on the interior LED sign upon start-up and
And Time will remain displayed while the system is on. IVN" alternates this information with
the required ADA information as required.

Multi-Lingual ~ IVN® fully supports multiple languages for the LED sign.

The intended sign is similar to that illustrated below.

Figure 43: LED Interior Sign

7.3.7.4 HeadSign Control
BSA provides automatic control of the headsign. This is described in detail in section 7.4.4.3.4.3 on page
236.

7.3.8 Vehicle Health Monitoring — Automatic Vehicle Health Monitoring (AVM®) — Option
Clever Devices’ AVM" is a comprehensive web-based vehicle component monitoring solution providing
business intelligence reporting. Its capabilities are well beyond any other vehicle monitoring product
available in the market today. Our AVM®" system provides detailed maintenance and vehicle health
information that allows maintenance staff to respond efficiently to issues before they turn into road-calls
and service interruptions. This entirely new approach to vehicle maintenance is yielding powerful results,
including reduced maintenance costs, decreased vehicle downtime (increased MDBF), extended vehicle
life, and dramatically improved service to passengers. AVM® also significantly reduces the amount of
time spent troubleshooting and diagnosing defects.

A bus contains separate systems from a variety of manufacturers. Prior to the introduction of AVM®
there was no single diagnostic tool that could centralize maintenance of all component systems. With
AVM"™ there are much better outcomes, since AVM" identifies issues before they become costly
problems. In one simple example, by detecting a sudden decrease in pressure in a high pressure hose,
AVM?® alerted mechanics that there was a leak that, if left undetected, would have caused a $1,000
compressor to fail rather than what actually occurred — the simple identification and replacement of a $6
hose.
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The AVM® system collects and reports on fault and operational performance data through available
J1708, J1939, and pre-existing multiplex gateway connected devices of on-board systems such as:

» Engine » Transmission

» Anti-lock Brake » Brake Wear/Condition Monitoring

» Tire Pressure Monitoring » Battery Equalizer

» Supplemental Heater » Heating/Ventilation/Air Conditioning
» Camera » Event Data Recorders

» Oil and Hydraulic Pressures » Hard Breaking Events

» Wheelchair Ramp Deploy » Bus Kneel Activation

> >

Door Position Multiplex Systems

AVM® continuously monitors and reports on vehicle condition and operation readiness for every vehicle
in the fleet, seeking out hundreds of potential fault conditions that could lead to costly service
interruptions. Problem vehicles are instantly and easily identifiable by maintenance personnel using
AVM™s color-coded status icons, and detailed views of information are easily modified to shift from
single-vehicle analysis to fleet-wide condition reports. No additional staffing is required to operate this
system once installed. It is used by existing maintenance departments to support work planning and can
be interfaced to other maintenance work management systems.

AVM?" is the realization of years of partnership with our customers to bring the best ideas and practices
into one system. AVM" leverages state of the art data structure and storage utilizing MS SQL Server
2008 x64 Enterprise and Server 2008 operating environment. AVM® is a web delivered application
requiring no client side installed software and can be delivered to users either over the internet or intranet.
Best of all, AVM" centralizes all data into one database structured into a data warehouse. This design
brings all the information together in one place while maintaining enough detail to run reports by garage,
bus type, bus manufacturer, individual fault, individual bus, or over the entire AVM® monitored fleet.
AVM"® further leverages this new architecture by providing a truly agile, easy to use ad-hoc report
generator for custom report creation by authorized personnel. AVM® not only answers today’s business
questions, but empowers MTD’s staff to answer new challenges in the future. Please see Figure 44
below:
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Figure 44: AVM® High Level Architecture

AVM"™ is a web-based application that can be accessed from Internet Explorer, Google Chrome, Mozilla,
and Safari that provides users ultimate flexibility and gives system administrators painless client
deployment/support. AVM® features a wide range of standard dashboards and reports and allows users
authorized by the system administrator to generate custom dashboards and reports. AVM® also allows
the export of data in .CSV, .XLS, .RTF, .DOC, and .PDF formats for use by MTD or other third party
users such as the maintenance system.

AVM" provides the means to configure which specific faults and performance data are to be collected
and their severity level (warning, fault, etc.) by vehicle type. MTD can also choose which faults are
reported in real time and which are addressed when the vehicle returns to the garage through bulk data
transfer. When there is a change to the configuration of the data to collect (fault, performance data,
algorithm, etc.), the entire configuration file is automatically distributed to the fleet through Clever
Devices’ BusLink®. When the bus reaches the activation date and time of the distribution as set by MTD
Transit personnel, it applies the updated configuration.

A significant advantage provided by AVM?® is the flexibility of its algorithms. The customizable
algorithms are available to MTD to define faults from the gathered performance data. Clever Devices has
over 30 generic and custom algorithms specifically designed for transit applications. A few examples are:
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7.3.8.2 Report Generation

AVM" provides state of the art dashboards and centrally administered reporting. To minimize
administrative responsibilities and to provide the maximum value to the maintenance team, AVM®
provides an easy to use ad-hoc report generation which allows MTD to create any report on demand. In
addition, AVM™ supports a copy function that makes a copy of any standard report and turns it into a
custom report fully editable by agency staff. All ad-hoc reports use pre-defined data marts with all data
relationships defined ensuring accurate and correct information for users every time they create a new
report, no matter how many users are retrieving data.

7.3.8.3 Report Automation and Distribution

AVM" features a fully functional report automation and distribution engine. The automation engine
provides traditional scheduling for report generation as well as logical conditions to only send reports
when important events occur. This design philosophy prevents the users from being overwhelmed by
email reports. AVM" also supports group and email distribution lists for created reports and includes an
address book.

7.3.9 Automatic Passenger Counter (APC) — Option

Clever Devices has provided two alternatives for APC counting technology on-board the vehicle.
Alternative #1, which is in the base, includes the use of the Hella overhead APC sensors on the entire
fleet to meet both APC accuracy requirements.

Alternative #2 includes the use of Clever Devices’ dual beam break technology on buses with narrow
doors and Hella on buses with wide doors to provide a more cost effective solution. Alternative #2 is
deployed in many transit agencies with NTD certification, meets the first APC accuracy requirement but
falls a little short of the second APC accuracy requirement from the RFP and shown below. Both
alternatives will meet NTD certification for the generation of passenger miles and ridership. Alternative
#2 can save MTD approximately $90,000 while achieving similar results.

The APC accuracy requirements from the RFP are:

1) Provide accurate passenger accumulated count data that shall be within 5% accuracy for each
1,000 consecutive boardings and each 1,000 consecutive alightings.

2) Provide accurate stop-by-stop count data that shall be fully accurate for 85% of all door cycles;
within one passenger for 90% of all door cycles; and within two passengers for 97% of all door
cycles. This shall include stops for which there was no observed boarding or alighting activity.

Both proposed APC alternatives by Clever Devices includes the on-board APC counters, APC reporting,
data correlation of APC counts to operational data, and NTD reporting. The following sections describe
these.

7.39.1 Hella APC Counters (Alternative #1)

The following is standard documentation, which may include features and functions not required by
MTD. These afford MTD the opportunity to understand the full capability of the on-board system. Clever
Devices’ proposal includes the costs of only those features and functions specified in the RFP.
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The desi n, reliability and quality of Hella APC
counters ire based on dur unique image processing and
3D came a technology. It uses 3D sensing or stereo-
image ca ture, accom)lished with two VGA cameras
installed sverhead. T is solution eliminates a range of
limitatio s that apply to conventional technologies
including IR based co inters.

Figure 45: Hella APC Counter

The Hell 1 APC counter offers a web browser interface for
setup and test. It also minimizes the required number of hardware compo 1ents and offers a web browser
interface for setup and test.

e Main system controller o APC counter ° Dlgltal input

e Digital output Multiple interface options e Commercial connectors/cables

Video streaming utility
(dependent on IT solution)

e Power and prot :ction

The resulting key adv mtages are:

e  .bility to deal with complex motion patterns, thus maximizing counting accuracy
e nly one cou tter per door required
e o periodic maintenance

Stereo-Image capture Two high-definition video cam :ras observe the monitoring
area or Area of Interest (AOI).

3D-Ima ze generation within AOI Innovative Image- »rocessing meathods calculate a 3D position
for every pixel (vi ual object) -ithin the field of view.

The AOI, while set smaller tha the field of view covers the
entire door entry a ‘ea and covers a smaller are outside the
vehicle (once door is open) and a set are in the vehicle’s
interior. Passenge ‘s are tracked while inside this AOI.

Real-time comparison with 3D »aseline.
Stereoscopic repre sentation of the observed environment,
objects and identified passenge s.

Stereo-Image matchiag Objects with a thir 1 dimension are recognized and tracked.
Continuous tracki g of multiple people within AOI.

Trackin y of 3D-structures Highly granular object data is c>llected and assessed:
Object List (Current)
e Object ID
e Entry Position (in AOI)
e Dwell time (within AO )
e Motion ve :tor
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e Object height (current)
Object List (Historical)
Object ID
Entry Position (in AOI)
Total Dwell time (within AOI)
Average object height
Exit position (from AOI)
Counts are registered when the user defined counting line is
crossed AND the passenger exits from the AOI.

APC bi-directional count data delivery =~ Confirmation of entry and exits from AOI = boarding and
alighting counts.

Ability to:
e Capture and zero balance reversal movements
e Identify non-moving objects
e Identify and report/action on objects in defined area
within AOI (Clear Zone Monitoring)
Video streaming Ability to stream video to external device:

(dependent on IT solution) e Real-time video observation of entire door area
e Backend counting accuracy validation through overlay
viewing recorded video with inserted numeric counts

Digital Input / Output Handling of a wide range of logic conclusions and control of
external devices by use of one each DI/DO ports.

7.39.1.1 Typical Two Door Bus Configuration
The following depicts a basic system layout in a two door bus.

Figure 46: Hella Bus Install Overview
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7.3.9.1.2 Key Features and Functions:

e Typical accuracy proven to exceed 98% counting accuracy (RAW data delivered by the counter)
e Single unit solution, compact design

e Interface: TCP/IP, J1708, RS485

e One device per door — for openings up to 63 inches wide

e Open source connectors and cables

e Management of complex motion pattern

e Ensues no double/multiple counts on
immediate reversal of entries or exists by
driver or passengers)

0 Walk-in and reversal
0 Walk-out and reversal
e C(Clear Zone Management

0 Detection of objects in definable
are — e.g. to prohibit door close
when passengers are in door area

e Capture surface load and time within
detection area (e.g. near driver)

e Remote operation, upgrade and
configuration over Ethernet (TCP/IP)

e Video streaming (based on IT solution)

e Remote comparative analysis by use of
captured video that is combined with numeric counts

e Self-test capability
7.3.9.1.3 Accuracy
Accuracy Statement: Under the conditions typically found in Public Transit Systems, operated in urban

areas, the Hella people counter product typically meets and exceeds the common market requirement of
95% " counting accuracy by a substantial margin of up to and exceeding 3%.

The stated accuracy level has been verified through internal testing and confirmed by Hella clients that
conducted independent accuracy test/verification programs such as the ones illustrated below.
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Figure 47: Independent accuracy Test Result Windhoe — Bus

Figure 48: Independent accuracy Test Result ARRIVA - Rail
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The following image depicts the result of a comprehensive analysis, designed to determine the ability of
the counter to generate “stop accurate” count results.
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Figure 49: Performance - Stop granular counting accuracy

The results demonstrate the excellent performance of the Hella Stereo Camera counter.
Our solution achieves exceptional accurate results at the stop-level thereby confirming its small random
error. With the exception of a couple %, stop results were accurate.

The sample also demonstrates the counter’s small or almost inexistent systematic error as results are
centered to mid-point or O counting error mark.

NOTE: A small random error is critical when returned data is aggregated through a post processing
process used for data management and reporting.

Example: Passenger miles are aggregated values, calculated by multiplying trip segment distance with
the total number of APC reported passengers onboard at the start of the next trip segment. Evidently, the
aggregated totals depend directly on the counter’s ability to provide accurate stop-level counts.

While systematic errors can conceivably be corrected, systematic errors cannot!

7.3.9.2 Clever Devices APC Counters (Alternative 2)

Alternative two includes the use of Clever Devices’ dual beam break APC technology on buses with door
widths less than 40" and Hella on buses with door widths greater than 40”. Clever Devices’ APC
technology is described here.
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7.39.2.2 APC Controller

The APC system controller handles all of the processing required to count passengers and process J1708
communications. It directly controls beam period and processes the associated received beam states. The
status of the beams, as well as other parameters such as door states, vehicle-in-motion, and the selected
count algorithm all play a part in the controller’s determination of valid or invalid counts. The controller
can accommodate up to three receiver/transmitter pairs.

The APC system is designed to meet the SAE J1455 standards for temperature, vibration, and shock.
This includes operational temperatures between -40°C to 66°C (-40°F to 150.8°F) as per SAE J1455. In
addition to being designed to the SAE J1455 standards for vibration and shock, the APC controller has
functioned properly with severe mechanical vibrations and operational shock in the field. Through the
utilization of the APC system in varying climates, such as Florida and Illinois, the APC controller has
proven resistant to extreme variations in humidity.

Short circuit, transient and electrostatic discharge protection is incorporated into Clever Devices’ APC
equipment design. In residential and industrial areas, the APC has proven resistant to power transients
and radio frequency interferences. In the APC controller, electrostatic discharge (ESD) is controlled by
grounding the system.

Using Microsoft HyperTerminal or Clever Devices’ APC Controller Diagnostic Utility software, the APC
controller can be locally programmed and maintained on-site using a laptop computer. The APC
controller supports RS-232, RS482, and J1708 communication ports. The APC controller requires
limited maintenance, thus programming is completed prior to installation.

The APC controller is designed to minimize size and bulk (6.625in x 3.500in x 1.241in); therefore,
allowing the controller to not obstruct existing or future equipment installations. Different connectors,
pin-outs, and labels for harnesses are used to prevent un-intentional miss-wiring during APC controller
and sensor installation or maintenance.

Every APC controller and sensor is assigned a unique serial number with barcodes that can be
electronically scanned. The APC controller incorporates a 36 Volt, 5000 watt transorb to prevent over-
voltage and reverse polarity from occurring. Figure 53: APC Controller illustrates several of the unit’s
features.
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the IVN™ has received the information. The APC controller responds to the receipt of the data and this
response can be viewed by the operator on the transit control head.

7.3.9.3 Installation

The MTD selected APC alternatives will be installed on MTD’s vehicles. All cabling will be designed to
MTD’s requirements. The APC sensors will be exposed; however, cabling is armor-shielded to
discourage vandalism. Clever Devices proposes to review the specific recommendation for the APC
installation with MTD based on our fleet survey and preliminary and final designs.

Both APC alternatives include self-calibration diagnostics that are used during installation and
maintenance.

7.3.9.4 Integration
Both APC alternatives integrate with the IVN® VLU using a J1708 or similar network interface.

7.3.9.5 UTA APC Reporting

Clever Devices’ proposal includes UTA’s APC reporting solution. Coupled with Clever Devices’ APC
system architecture and IVN® correlation of all performance data on-board the vehicle, MTD is afforded
the best of breed APC system and reporting solution. The IVN® data correlation improves APC accuracy
and reduces post-processing data requirements. IVN® ensures that the APC counts are correlated to route,
stop, date, time, GPS location, block, run, trip, operator, bus, and more.

7.3.95.1 Diagnostics Software

From the unedited and unmatched raw APC data file, a series of diagnostic routines review the data for
logical consistency and APC hardware subsystem performance. A series of diagnostic reports and
historical performance files are created which identifies any APC maintenance requirements.

The APC diagnostic software consists of a number of modules that will be linked together to operate
automatically after the data has been downloaded from the APC system. The APC diagnostic software
will review the data that has been transferred and will produce the desired diagnostic information in the
specified medium (screen, hard copy, data file) that will await the review of MTD APC staff. This task
will be performed automatically overnight. The three (3) output reports are as follows:

o Daily Total Listing reviews overall APC performance for all APC equipped buses at a particular
garage. The software aggregates the APC data into daily totals of all APC observed variables.
Algorithms check the daily totals to determine if they fall within acceptable tolerances. Conditions,
which can be identified, include: passengers count accuracy, GPS performance, odometer
performance, wheelchair operation, correct date, APC serial number, and the reliability of the APC
unit.

e APC Anomaly Report reviews each APC data record and applies a number of tests for logical
consistency. If the data fails the test, a record is made of the condition and is summarized in an
Anomaly Report for each APC equipped bus. The frequency of APC inconsistencies serves as a
reliable indicator of APC equipment performance. If necessary, the option exists for the user to
obtain the specific dates and times when anomalies are identified.

e APC Exception Report (APC_Maintenance List.CSV) provides a summary APC equipment status
review of all APC equipped buses. The APC Diagnostic software aggregates the APC data into
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7.3.9.54

Vehicle ID
Route\block
Wheelchair — out\in
Bicycle rack — out\in
Passenger miles
Scheduled run time
Trip length-distance
Trip length-time
Passenger hours
Distance-cumulative
Time-cumulative
Passenger load
Passengers per mile
Passengers per hour
Number Of stops
Overcrowding time
Load factor
Velocity
Avg\max\min load
Schedule deviation
Dwell times

Filter/Edit Software

Direction

Routes

Corridor

Political jurisdiction
System-wide

Other

Time period
Weekday
Saturday
Sunday
Quarterly
Annually
Other

In the practical day-to-day operation of a transit system, deviations from normal operating procedures
sometimes occur. Given a degree of transit operational anomalies and APC system anomalies, the

Filter/Edit subsystem serves a critical role by filtering out and/or editing anomalous data. The algorithms
present in this subsystem are a result of years of reviewing APC data and determining the optimal set of
criteria for maximizing the rejection of anomalous data. Two (2) examples of such algorithms are

described below.

UTA Trip Balancing Algorithm:

UTA APC trip balancing algorithm identifies any discrepancy in the total boarding and alighting
and balances the trip total by applying the missing boarding/alighting to appropriate stop.

UTA End of Line Load Adjustment Algorithm

7.3.9.5.5

To prevent APC hardware counting errors to propagate from trip to trip, UTA’s APC load adjust
algorithm identifies illogical passenger load at the end of the line location and adjust the load to

zero. This logic helps provide appropriate passenger loads and passenger miles for NTD
reporting and other analytical needs.

APC Reports

UTA’s APC software creates a unique database(s) from which flexible report generators can be easily
adapted to create unique formats and summary statistics. APC File Creation software produces the

various APC aggregated data files such as: bus stop, segment, trip, time period, schedule adherence and
block totals for APC reporting. These files are automatically added to previously produced files of the

same type for the current scheduling period to generate APC reports/analysis.
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UTA APC Standard Analytical Reports:

Ridecheck report

Bus stop: Load plot by stop by trip

Segment report: Running time

Route ridership: Route level daily ridership/trip
length

Trip report: Ridership/max load plot

Actual vs. scheduled running time plots
Schedule adherence: Time period summary
Bus stop: Individual stop observations
Segment report: Individual segment observations
Segment report: Max load

Trip report: Individual observations

UTA APC Productivity Reports:

Deadhead running time: Individual observations
Deadhead running time: Summary by origin-
destination

NTD reports/substantiation: Route summaries
NTD reports/substantiation: Trip summary

NTD reports/substantiation: Selection of random
trip samples

NTD reports/substantiation: individual trip
observations

Schedule adherence consistency

» Exception report — consistent times/locations
» Exception report — inconsistent times/locations
15 min peak/30 min off-peak summaries

» Stop ridership ranking report

Trip productivity analysis

» Exception report — low productivity trips
Exception report — overcrowded trips

» Garage schedule adherence

Stop productivity ranking report

Block productivity report

Ridership, passengers/mile, passengers/hour,
passenger miles

UTA APC Administrative Control Reports:

APC sampling status: Trip sampled per route
summary table
APC sampling status: Un-sampled blocks report

o APC sampling status: Hourly sampled/scheduled

plot

APC deployment plan: Daily blocks per division per

bus type

Trip report: Route demand by direction plot
Route ridership: System ridership/trip length
Schedule adherence: Time point summary
Bus stop: Daily ridership summary by unique
stop number

Segment report: Ridership

Segment report: Velocity

Trip report: Summary

Trip report: Route demand plot

Schedule adherence: Individual observations
Schedule adherence: Totals by day of week

Census tract/ TAZ productivity reports

EOL dwell time report
» Scheduled vs. actual summary
» Scheduled vs. actual individual observations

Daily totals report

Daily totals hourly summaries

Multi markup (signup) productivity analysis
by time period

Multi markup (signup) productivity analysis
by route

Wheelchair lift usage report (if available and
specified)

» Frequency plot by hour

» Paired origin-destination observation

» Frequency plot by route

Route productivity ranking

» Ridership, passengers/mile,
passengers/hour, passenger miles

Headway determination report

Headway maintenance report

Municipal service utilization report

» System summary — miles, hours, ridership

» Route summary — miles, hours, ridership

Reference file comparison: Trips/stops/time-
points by route-dir-pattern.

Next day impact analysis

Trip start of line/end of line matching:
Summary table by route

Trip start of line/end of line matching:
Individual observations
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e APC diagnostics: Daily totals — last seven days o Trip start of line/end of line matching: First
e APC diagnostics: Anomaly report and last trip analysis

e APC diagnostics: exception reporting ¢ Time point segment contiguity

°

Bus stop geo-coding accuracy/comprehensiveness e Schedule adherence complaint validation
0 Summary exception report by non-compliant bus e APC system performance/trend (data yield
stop analysis)
Individual observations e Reference file comparison: Trips/stops/time-
points by schedule-route-dir-pattern.

It is our APC software philosophy to create a unique database(s) from which flexible report generators
can be easily adapted to create unique formats and summary statistics for the various APC users. IBM
SPSS software allows this GUI to query various database formats, from ASCII text to SQL databases.
All reports can be generated against imported data from the fleet, manually collected, or other sources as
long as it is in a standard CSV or Excel format. Some of the sample reports are listed below:
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guidelines relative to the use of APC technology for NTD reporting. The random selection of trips/blocks
will not be necessary given comprehensive sampling of all service each scheduling period. The annual
verification of APC accuracy may be waived given the presence of a reliable APC data quality control
system. By monitoring passenger trip length (PTL) on a continual basis and demonstrating consistent
PTL values, FTA has been, and is currently, approving UTA APC users to utilize the full annual set of
APC data for NTD reporting.

Critical to successful NTD reporting is the calculation of passenger miles. UTA’s APC software
automatically calculates passenger miles for each bus stop by multiplying the Passenger Load by the
inter-stop distance. With highly refined EOL load balancing algorithms assuring an accurate passenger
load at each bus stop and algorithms that convert lat/long change into inter-stop distance, UTA’S APC
Passenger Mile variable is highly accurate and auditable down to the bus stop level. Along with an
accurate UTA APC Ridership variable, the Passenger Trip Length (PTL) is a standard output of UTA’s
Route Ridership report.

UTA has been supporting, including local audits, the application of UTA’s APC System at dozens of
transit agencies for many years. Typically, NTD reporting is a routine by-product of UTA’s APC
reporting package that is easily prepared by local transit staff.

Over the past three (3) years, UTA and FTA NTD staff meets regularly to discuss the application of
UTA's APC system to NTD reporting. FTA staff noticed the large number of UTA APC users that were
successfully generating NTD reports in contrast to the number of transit agencies utilizing non-UTA APC
systems. This recognition started a dialogue that focuses on making NTD reporting less burdensome on
the transit agencies and more coordinated with other analytic needs of the transit agency.

For example, most UTA APC users deploy the APC-equipped buses in such a manner that a
comprehensive and statistically confident sampling of all revenue service takes place each schedule
period. The NTD procedure of randomly selecting trips to be sampled becomes unnecessary with a well-
controlled deployment of APC-equipped buses. With FTA's recognition of a well-controlled APC system
(as presented in an application to FTA to utilize APC data for NTD reporting), FTA is agreeable to
including 100% of all APC data into an annual NTD report.

The process for MTD to achieve NTD certification includes the following:

1) UTA to provide a document with the following:
a. Sampling plan to support FTA guidelines for NTD reporting
b. Benchmarking plan, which is the basic APC acceptance testing that compares APC
counts with manual counts
¢. Maintenance/calibration plan for post NTD certification
2) MTD to continue existing process for NTD submission for 1 year
a. MTD to provide UTA manual counts
3) UTA to compare manual counts to APC counts and generate a comparison
a. The results of this, based on the proposed APC counters and experience with UTA, is
expected to be positive
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possible Title VI/APC reporting demonstration sites where new APC analytics can be developed for Title
VL

Title VI reporting requirements focus on the census tract and census tract block level of spatial detail.
Local GIS capabilities export the specific census tract for each unique bus stop number. From local
metropolitan planning organizations (MPO), demographic information can be obtained for each Census
tract. With this GIS and MPO information, APC-generated analyses can be easily produced that meet
Title VI reporting requirements.

MTD will be able to apply UTA APC-generated data and UTA APC software to meeting many, if not all,
of the recently revised Title VI reporting requirements.

7.3.95.9 APC Exports to GIS Applications

A common application of UTA’s APC system is to export processed APC data into a format that can be
easily imported into GIS applications. UTA’s APC software routinely exports APC data into the
appropriate formats for local GIS applications. Typically, in public transit agencies, ESRI ArcView GIS
systems are present and UTA’s APC software exports APC data in.csv format that can be executed by
ArcView. UTA also exports APC data in a .KML format for representation in Google Earth applications.
A GIS export module within UTA’s APC software package creates a .csv file for each bus data-day that
can easily be imported into standard GIS products. UTA’s APC GIS export capability is contained in the
APC software.

7.3.10 Computer Aided Dispatch — CleverCAD® — Option

CleverCAD" is a state-of-the-art CAD/AVL solution designed for transit agencies that require a
comprehensive transit service management solution for transit operation via central control center and/or
remotely via field/street supervisors. CleverCAD® is the central system designed specifically to interface
with Clever Devices’ on-board IVN®™ system for complete CAD/AVL functionality.

CleverCAD" is “the eyes and ears on the
street” with command and control to prevent
and react to normal operational activity. It is
designed to streamline day-to-day operations
so MTD can accomplish much more with
existing resources. The deployment of
CleverCAD" will result in improved transit
service, improved customer information, and
reduced costs to MTD.

CleverCAD" is built on modern technology
with a multi-tier architecture, strategic
integration of WEB based technologies, and
an intuitive Google map engine. The
“information on demand” design enhances
dispatcher performance, provides efficient
presentation of crucial transit service (fleet
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1)

2)

3)

4)

5)

6)

7)

8)

General

Command
Line Prompt

Grid Status:

Exit and
Relocate

Workstation
Status

Ribbon
Menu Bar

Ribbon
Toolbars
Pan

Part of the quick access toolbar for immediate access to:
Voice call window

Open a new incident report

Revert to the previous view

Part of the quick access toolbar for typing command shortcuts as listed here:
ADMIN Open CADMinistrator

EV Open the event grid

Exit  Exit CleverCAD"

FS Show the AVL map in full screen

INSET Show/hide the map inset (12)

IR Open the incident reports grid

L vwwv Locate the vehicle identified by vvvv

MC  Show the GPS coordinates in the status bar

MSG Open CleverCAD®™ mail

P vvwv Poll the vehicle identified by vvvv

RPTG Open the CADVisor  reporting application

Sl Search incidents in CADVisor

Status Open the status grid

T vvvv Track the vehicle identified by vvvv

Part of the quick access toolbar for immediate access to the five primary
CleverCAD" grids and summary statistics for each:

Status grid Total quantity of vehicles being monitored
Events grid Total quantity of open events

Run work grid Total quantity of scheduled run IDs
Incident reports Total quantity of open incident reports

Transfer protection  Total quantity of pending TCP requests
Part of the quick access toolbar. The red icon will exit CleverCAD". The Arrow
will move the quick access toolbar below the map ribbon toolbars.

Dispatcher selects one of the following commands to notify CleverCAD® of
his/her status so that CleverCAD® will move work to another dispatcher.
End of Shift Issues a CleverCAD® logoff

Lunch Temporarily reassigns work to other workstations.
Work assignment will resume when dispatcher
returns and logs back on.
Meeting Temporarily reassigns work to other workstations.
Work assignment will resume when dispatcher
returns and logs back on.
Break Temporarily reassigns work to other workstations.
Work assignment will resume when dispatcher
returns and logs back on.
Transfer Work  Reassigned work assignment to the next dispatcher
logging onto that workstation.
Provides access to specific toolbars grouped to the selected menu item. When
selected the associated toolbars are displayed for that menu item. This
combination is intuitive and provides quick and easy access to all menu and data
management functions.
This area provides all the toolbars for the selected menu item. Each toolbar
provides access to a unique CleverCAD® feature.
Standard map movement control.
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9)

10) Vehicle Icon

Zoom

Standard zoom in and zoom out control.

Icon of the vehicle. The icon is configurable for each vehicle type and includes
standard bus; flex route bus, articulated bus, paratransit, and supervisor. Icon
color is configurable to current status. The color of the top line of the icon
correlates to the route color. Status information is fully configurable and can
represent any one or combination of the following:

BK Block number RT Route
BN Badge number/operator ID VN Vehicle number
HD Heading VS Vehicle status
RN Run number VT Vehicle type
RA Route adherence (on route or off route)
SA Schedule adherence (early, normal, or late)
11) Route The colored line on the map represents the route currently operated by the bus.
12) Bus Stop The round dots on the route represent stops. If you place the mouse over the dot
(hover), the stop text and routes this stop services are displayed.
13) Street/ With Google Maps, CleverCAD" provides access to the street only view and the
Hybrid view hybrid view which is street with aerial view street overlay.
14) Legend: Legend for vehicle icon.
15) Map Inset A Transit-wide view of the map that shows the location of the area displayed in
the main AVL map window.
16) Status Bar  Provides access to current status. This includes:

LEDs are used for communication status between
CleverCAD" and radio system

Action response messages

GPS Lat/Long

Left section:

Middle section:
Right section:

Far Right section:

System Time

CleverCAD® provides a map based view of the transit service area with information that is intuitive,

customizable, and very easy to understand. CleverCAD" capitalizes on Google Maps and supports both
street and satellite views. Routes are color-coded, the vehicles are color coded, and the amount of

information displayed is based on the zoom 1
placing (hover) the mouse on the object.

evel while, all information is quickly available by simply
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CleverCAD" provides the dispatcher with much more information than can be seen on the street. The
AVL map window has many features. A subset of these features is listed here:

e Enable/disable route display (color coded)

e Vehicle icon color based on current state

e Ghost view for vehicles assigned to different dispatcher

e Select vehicles by click, or by area

e Distance tool

e Google traffic layer overlay

e Zoom & pan

o Lastview

e  Map bookmarks

e User defined configuration/filters of what information to display with a vehicle

¢ Find a vehicle based on user defined criteria

¢ Find closest supervisor to a vehicle

e Track a vehicle

e Inset of current map screen in transit service area

e [Enable/disable map legend

e Enable/disable coordinates (lat/long)

e Right click on vehicle for command menu

0 Text message 0  Quick call O Vehicle details

0 Locate closest supervisor 0O Track vehicle 0 Poll vehicle

0 Remove vehicle 0 Logoff vehicle 0 Logon vehicle

0 Manage vehicles 0 Search incidents 0 Create incident report
0 Create fallback group 0 Addto fallback group 0 Help

The advantage to MTD is the availability of more information relative to the operator and bus on the
AVL map screen with quick and easy access to communicate with the vehicle & operator. All this
accessible and organized information affords MTD dispatchers the ability to prevent and react to
anomalies quickly. CleverCAD®™ provides tools to manage MTD’s transit service more efficiently which
result in improved transit service, improved customer information, and reduced costs.

7.3.10.4 Dispatcher Work Assignment

MTD’s business rules may require that certain dispatchers do certain work. CleverCAD® allows the MTD
administrator to define dispatcher work groups, save them, and assign them to specific users. Dispatchers
can logon to any workstation and their work assignment will follow them.

The assignment of work to each dispatcher work group can be any one or combination of the following:
route, garage, block, run, vehicle/s, and fleet type. MTD may change these assignments as their business
rules change.

CleverCAD’s work assignment visually differentiates the “my work™ from “other” dispatchers work.
This allows each dispatcher to see their primary work and also allows them to assist with “other”
dispatcher work, if necessary. Therefore all dispatchers see all fleet information, primarily acting on their
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own but allowing them to assist other dispatchers. In the case of AVL, vehicles are displayed with partial
transparency (ghosted). Figure 59 demonstrates this visualization.

Figure 59: Visualization of Assighed and Unassigned Work

1) Assigned work in the events grid

2) Unassigned work in the events grid
3) Assigned vehicle in AVL

4) Unassigned vehicle (ghosted) in AVL

Additional dispatcher work assignment features:

At any time, the dispatcher can disable the ghosted vehicles by toggling the “Hide/Show Other
Vehicles” button.

The MTD administrator can configure workstations as “primary” workstations. Users on these
workstations can then choose which garages or routes they are assigned after logon.

When it is time to take a break or

leave for lunch, a user can simply

change the status of their

workstation, using the

‘workstation status’ drop down

selection box. CleverCAD" will

evenly reassign work to the

remaining logged on dispatchers to

ensure the assigned work is attended too. The AVL map on this logged off workstation and all
information grids will be hidden from view for protection from an unauthorized user.

In situations where only a single dispatcher is logged on, all work is defaulted to the system-wide
work assignment, which ensures all vehicles, events, and incidents are properly monitored. When
additional dispatchers logon, the current user’s workstation will automatically transfer work from
the system-wide work assignment back to the user configured assignments.

When the last dispatcher attempts to logoff, CleverCAD" prompts for a supervisor password.
This safety feature ensures a dispatcher monitors all work.
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The advantages to MTD are:

1) MTD can manage work in a manner that is best for MTD. As MTD becomes more familiar and
experienced with CleverCAD®, the partitioning of work can change as configured by the MTD
administrator.

2) Although work is partitioned, all dispatchers can still see all information without a cluttered
screen or overflow of information.

3) CleverCAD" guarantees that all work is assigned to a dispatcher.

The dispatcher work assignment feature will improve dispatcher efficiency, which will allow the same
dispatcher to do more.

7.3.10.5 Operator Logon and Validation
Note: CleverCAD" manages all vehicles installed with an IVN® and monitors all other vehicles
configured appropriately.

A primary function of CleverCAD" is to ensure that the correct operator is driving the correct vehicle and
logged on with the correct credentials. Each transit authority has different processes and different data
management capabilities to achieve different levels of logon automation. With Clever Devices, you can
choose which level of logon automation best suits your organization. To accommodate this, Clever
Devices system solution provides three administratively controlled levels of logon functionality these are:

1) Fully automated logon Operator only needs to power on the bus or optional Ack
2) Operator ID logon Operator must ender operator ID only
3) Operator ID and work ID logon Operator must enter operator ID and work ID

Additional features of CleverCAD®™ logon

e In the event communications are lost between IVN®™ and CleverCAD®, the operator can logon
using manual mode and begin work. When communications are re-established, IVN® will send
the logon credentials are sent to CleverCAD® for validation.

e Ifthe vehicle loses power and causes the on-board IVN® to reset, [IVN® will automatically
initialize on system restart by sending the logon credentials to CleverCAD® for validation. The
restart must be within a configurable amount of time after the unsolicited power down.

e The dispatcher can issue a remote logon with operator ID and work ID to a vehicle. This is
sometimes necessary in the situation where an operator either forgot to logon or accidently
pressed logoff without noticing. The dispatcher first selects a vehicle and is brought to the remote
logon dialog to choose the appropriate operator ID and work ID. Once completed, the
information is sent to the vehicle and normal logon authentication takes place. The operator
interface on-board the vehicle appears as if the operator issued the logon.

e IfCleverCAD" is integrated with the scheduling system for real time work assignments, the
work is automatically associated with the operator ID, work ID, or Vehicle ID. In this scenario
the dispatcher only needs to assigns the operator to the vehicle.

e The dispatcher can access the remote logon and remote logoff features from the run work grid or
the vehicle status grid an example is shown in Figure 60.
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the start of each trip and all optionally integrated systems will be initialized based on the configuration of
the system to MTD business rules. The optional systems include BSA, AVM" and the head/destination
sign.

If the CAD option is selected, IVN® will retry forever to send a logon request which includes the operator
ID and work ID to CleverCAD®™. Once received, CleverCAD® validates the logon based on the interface
to Trapeze OPS and compares to the current fleet status to ensure no duplicate work is being conducted.
Once validated, CleverCAD® will acknowledge to the bus that logon is good. In the event of an anomaly,
the dispatcher can always override the system.

7.3.10.6 Run Work Management

The first step in managing transit service is to know when logon anomalies happen as quickly as possible.
CleverCAD" provides a run work grid that is populated with the status of all of the work scheduled for
the current time period. This is typically by the schedule run ID. This grid has status indicators that
indicate when a piece of work is

not logged into, revenue or non-

revenue service, early, late,

overdue, etc. This grid also

displays, but is not limited to

the state of the work (revenue,

relief, logon...), vehicle, driver,

schedule adherence, and route

adherence. The run work grid

is automatically updated in real

time as the work status is

refreshed and received by the

system. The dispatcher can sort

on any column and quickly get

access to the information that is

most important.

Figure 61: Run Work Grid
The current state field is designed to notify the dispatcher prior to a problem. For instance, if the work
starts at 1:00 p.m. and the operator has not logged in by 12:50 p.m. the work state will change to yellow
and go to pending logon.

Additionally, CleverCAD"™ imports your schedule information to provide schedule block and run reports
at the touch of a button through our schedule display.
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CleverCAD Schedule Display

Report Type Run
[dBlock ] Run og2041 Serviceday  s02-weekday

Actual Passing Time

Figure 62: CleverCAD® Schedule Display

The advantages to MTD are:

1) MTD will immediately know what scheduled work is not running

2) Informs MTD dispatchers of the overall state of current transit service which results in quick
recovery of any missing or invalid service

3) The dispatcher will know any and all anomalies associated with missing work, pending
work/logon, invalid work, or work in a bad state (late, early, etc.)

4) The dispatcher can prevent work related issues or react to anomalies quickly

5) Fingertip access to all information required to resolve work related anomalies
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7.3.10.7 Headway Management

In order to assist MT ' with the management of their daily transit service, CleverCAD® provides
dispatchers both a tab ilar and graphical headway display. This feature all 'ws MTD to manage a specific
route by 1eadway inst:ad of schedule adherence which can be beneficial for heavily traversed routes. The
headway management view is based on a ladder style and is shown below:

The graphical headway display depicted in Figure 63 display ; the selected inbound and outbound routes
with thei - associated timepoints at their corresponding distan :es along the route. The vehicles are plotted
along the route at their actual position respective to the overa 1 length of t e route. The vehicle’s
scheduled location is lotted as a leading or trailing arrow de yending on the vehicle’s schedule deviation
(early or late). Vehicl:s that are adversely affecting the route’s headway are depicted in either red (early)
or yellow (late). If the operator has not logged on, the vehicl : is shown as a “ghost” to inform the
dispatcher a vehicle is missing. The vehicle’s scheduled ET  and run nu 1ber are also displayed adjacent
to the ve icle ID. Finally, on the each side of the graphical headway display are both layover and pull-
in/out tables. Each layaver table is populated with vehicles waiting to begin the next trip, either outbound
or inbou d. The pullout table is populated with vehicles for the selected r yute that are due to pullout, the
run ID, and the pullout time. Likewise, the pull-in table is populated with all of the vehicles that are
pulling i to the garag: from the selected route.

Figure 63: Headway Monitor Display

The tabular headway lisplay is a different way to view head ray. As illust -ated in Figure 64, the tabular
display p-ovides a vie v of the route for both directions and lists each of the scheduled vehicles assigned
to that specific route. Dispatchers will view headway along the route bet -een differing timepoints via
this representation. Vehicles that are adversely affecting the route’s head ay are depicted in either red
(early) or yellow (late). The vehicle icon itself visually represents the act al position of the vehicle. The
scheduled position is either shown as a red bar (early) or blue bar (late). If the vehicle is on time, the icon
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depicts both schedule . and actual location. As is with the grashical headway display, a ghost vehicle is
utilized t) symbolize .schedule vehicle that has not logged on.

Figure 64: Headway Tabular View

The adv intage to M "D is that highly traveled routes are more easily ma 1aged through a headway
display vrsus a schedule adherence display. With CleverCA J®’s headway management the dispatcher
can main ain and cont ‘ol reliable service for the selected rout .

7.3.10.8 Route nd Schedule Adherence Management

CleverC D" affords MTD the ability to manage and monitor the fleet’s route and schedule adherence.
This info ‘mation is available in the AVL map, the status grid, the run wor t grid, and the event grid. The
dispatcher can define :ustom views for just this information and has the a jility to define which grids this
information can be sh »wn. With CleverCAD®, dispatchers can easily find buses that are off route and/or
off schedule and resol /e any issues quickly.

The adv intage is MTD dispatchers will immediately know which buses re off route or off schedule and
by how much. Clever AD" allows the dispatchers to focus 01 buses with problems which results in
improved transit service and customer information.

7.3.10.9 Event /anagement

Events are exception based notifications that require the attention of the dispatcher. They are generated
automatically by the vzhicle’s on-board computer, manually >y the operatr, or by CleverCAD®.
CleverC .D” provides a comprehensive view and management of all transit service wide events. An

Page 203 of 308



important feature of the event grid is the ability to organize, prioritize, sort, and filter events based on
MTD and dispatcher specific desires for quick and easy access. Events can be configured as follows:

e Enable/disable event type

e Prioritize events for the agency

e Set audible alarms per event type

e Automatically create incidents

e  Assign to specific grid

e Assigned to user by work assignment

The dispatcher can customize the event grid to their liking. This includes the order of columns, the default
sort order, and event grouping. For instance events assigned to other dispatchers are shown below the
current dispatcher’s assigned events.

The event grid tracks several different types of events, some of which are listed here:

AVM Avm alert

BusCrowded Bus crowded

BusFull Bus full

BusToolsVersion Incorrect Bustools® database version on vehicle
DoorOpenMovement Moving with door open

EAStatus Emergency alarm

lllegalVehicleMovement
InvalidLogonAttempt
MailEvent

Miscellaneous

OpenRun

OutofRange
PendingReliefLate
PremTransferDeparture
PRTT

RouteAdherence

RTT
ScheduleAdherenceAhead
ScheduleAdherenceBehind
UnknownVehicle
VehicleComm
WheelchairFull

Additional event management features:

Left depot area without valid sign on
Invalid logon attempt

Handle a mail message as an event
Miscellaneous

Open run alarm

Vehicle out of range

Pending relief late alarm

Premature transfer vehicle departure
Priority request to talk

Route adherence violation

Request to talk

Vehicle early

Vehicle late

Unknown vehicle

Vehicle communication problem
Wheelchair full

e CleverCAD" tags the event or incident owned by the dispatcher that first takes action on it. Each
dispatcher has the ability to see the ownership of each event/incident in the “locked by” column
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Once the covert call option is selected, the user is prompted with the covert call setup dialog box so to
choose call duration and channel/talk group as seen below.

Figure 66: Covert Call Setup Dialog

After the user has selected preferred options in the covert call setup, the covert call status window as seen
in Figure 67 keeps the dispatcher informed of the call status.

Figure 67: Covert Call Status Window

While a vehicle is in an emergency state, all voice calls and text messages are disabled to that vehicle.

The dispatcher always does the cancelation of an EA event. However, the [TA] administrator can
configure whether or not the operator can send an RTT or PRTT as an “all clear” request to cancel the EA
event. If the “all clear” is enabled and the dispatcher

attempts to cancel the emergency condition before

receiving the “all clear”, the dispatcher will be prompted

by a confirmation message as shown in Figure 68. This is

done to ensure the emergency alarm is not accidently

canceled.

Figure 68: EA Cancelation Confirmation

While handling the emergency alarm, the operator on-board the vehicle is notified with subtle indications
of the current EA status via the date and time separators. When the EA switch is pressed, the colon in the
time changes to a period and notifies the operator that CleverCAD® has received the emergency
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condition. Finally when the dispatcher initiates the covert call to the vehicle in the emergency state, the
slashes in the date display change to dashes and informs the operator that the situation is being actively
monitored. These subtle indications inform the operator of the status of the emergency alarm while
preventing notification to riders and on-board offenders.

The advantages to MTD are:

1) Event management provides a controlled means to communications. Text messages can be sent
without consuming voice bandwidth. The vehicle operator can also request voice
communications allowing the dispatcher to establish a voice call in a timely and MTD managed
level of priority.

2) Event management allows MTD to configure events so that dispatchers can focus on those that
are more important for an efficient resolution. The higher the priority requires the quickest
response.

3) Comprehensive Emergency Alarm management to ensure a safe and secure transit environment.

4) Event management allows the MTD to easily and quickly manage and resolve vehicle events in a
controlled manner.

Page 207 of 308



7.3.10.10 Incident Management

Incidents are used as a means to identify, track, and manage a specific transit service event, collect data
from the time of the event until the incident is closed, and generate historical reports. Incidents are
typically used as a means to manage, communicate, and record notes and details about events, service
interruptions, and employee incidents. This provides MTD with the ability to create, manage, and track an
incident from its source through its resolution. Incident reports are stored in Clever Device’s web based
incident management program CADVisor.

When an incident is created, all available data in the system is automatically populated in the incident
report. The incident report also provides ad-hoc data and text fields so the dispatcher can add or modify
information. Each incident is tracked and displayed in the incident report grid, as shown in Figure 69
below, with detailed information regarding the event, time, event type, event subtype, and status of the
incident. This grid is used by dispatchers to track and manage incidents.

Figure 69: Incidents Grid

MTD business rules and processes will require a unique set of incidents. CleverCAD" addresses this by
allowing the MTD administrator to define the incident types and sub-types. This grouping method allows
MTD customizing the organization of Incidents for easy access. There is no limit to the quantity of
incident types and sub-types. Below is a list of common incident types used by other transit authorities.
Remember these are examples and can be defined by MTD as desired.

Accident Accident involving revenue vehicle

AVM® AVM over the air alarm

Bunching Bus bunching

Big gaps Time between buses is more than double scheduled interval

Bus crowded Bus is approaching maximum capacity

Bus full Bus is at maximum capacity

BusTools® version Incorrect BusTools® database version on vehicle

Covert alarm Emergency covert alarm button has been depressed on the vehicle
Door open movement Moving with door open

Driver maintenance alert Maintenance event message selected by driver
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Early pull in Vehicle pull-in early

EA status Emergency alarm

Fleet coms Fleet communications problem

Fleet coms resolved Fleet communications problem has been resolved
GPS fail GPS device has failed on the vehicle

Illegal vehicle movement Left depot area without valid sign-on

Late pullout Vehicle pulled out late

Mail event Text message received from vehicle

No AVL message AVL message not received from a registered vehicle
Open block Scheduled block does not have a vehicle logged on
Open run Scheduled run does not have a vehicle logged on
Passenger incident Incident involving passenger

PRTT Priority request to talk

Route adherence Route adherence violation (off-route)

RTT Request to talk

Schedule adherence ahead  Vehicle is running early
Schedule adherence behind  Vehicle is running late

Unknown vehicle A vehicle not defined in the system has registered with the DCC.

Vehicle Ack not received Vehicle has not acknowledged a message within a specified time
period

Vehicle coms Vehicle communication problem

Vehicle incident Incident involving revenue vehicle

Vehicle turnback The vehicle has made an illegal turn back

At a minimum, the incident grid provides the type of event or incident, the operator involved, the vehicle
involved, route ID, run ID, block ID, and the status of the event or incident. The grid also identifies which
dispatcher has ownership of the event or incident.

The advantage to MTD is that CleverCAD" has significantly more incident types and configurability
than the current MTD incident system. CleverCAD® automatically populates much of the data for the
incident and allows the dispatcher and other authorized users to monitor, modify, manage, and close
incidents in a MTD controlled manner.
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7.3.10.11 Text Messaging

Text messaging, an alternative to voice communications, is a quick and cost effective manner to
communicate with operators to resolve transit service anomalies. Many transit authorities have limited
voice channels available, which limits its use. Text messaging is much like email and allows the
dispatcher or operator to send messages and to view incoming messages. The CleverCAD" interface to
send a message is shown below:

Figure 70: New Message Dialog

The dispatcher may send pre-defined (canned) text messages or ad-hoc (free form) text messages to a
vehicle or any set of vehicles through a myriad of selection techniques listed here:

e Vehicle e (Garage e Run

e Group e All vehicles e Route

e Block e Operator e Geographical area (rubber band on the
map)

Text messages to the fleet can be sent to general, detour, or Informational inboxes. This is used to make it
easy for vehicle operators to find and manage text messages on-board the vehicle.

CleverCAD® text messaging feature also supports:

Store and Forward:  Allows the dispatcher to schedule a text message for delivery at a given time in
the future, a specific time period, or when the operator logs on to a specific route,
run, or block during a specific time period. A common use of this feature is to
ensure that all operators on a specific route receive applicable detour instructions.

Response Required:  Allows the dispatcher to request a response from the operator. There are multiple
responses the dispatcher can select from: yes/no, yes and time /no, or yes and
number/no.

Spell Check: Spell check is available.
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The vehicle operator can also send text messages to other CleverCAD" users. These are viewed in a mail
client and have all the features and functions such as create a new text message, reply to driver requests,
and confirm who has responded to a group message.

The advantage to MTD is a highly effective, reliable, and timely means of communications to and from
the fleet. This will reduce voice communications dependency and will allow the dispatcher to handle
multiple issues quickly. Text messaging will improve the dispatcher’s ability to resolve problems quickly
and will result in improved transit service.

7.3.10.12 Voice Call Control

Any CAD/AVL system must come with a reliable, responsive, and comprehensive voice call management
solution. CleverCAD® provides complete voice control communications to the fleet for private or public
radio solutions. IVN® provides the interface to CleverCAD® and the on-board voice control. The
dispatcher can establish a voice call to a bus or group of buses at any time. However, the operator cannot
just pick up the handset and talk. The operator must send an RTT or PRTT request to get the attention of
the dispatcher through the event grid. When the dispatcher processes this event he/she then makes the
voice call to the vehicle.

CleverCAD" supports two types of voice calls: one-way and two-way. A one-way voice call is typically a
public service announcement or an informational announcement to the operators, and can be made to a
single bus or group of buses. A two-way voice call is generally between a dispatcher and a single vehicle.
The audio for both can be routed to the driver speaker, interior speaker, exterior speaker, or handset. By
default one-way voice calls are routed to the driver speaker. If at any time the operator picks up the
handset, the audio is automatically routed to the
handset and the driver speaker is muted. Both one-
way and two-way calls can be made to a single
vehicle, a group of vehicles, or all vehicles. Because
voice calls are a critical feature there are many ways
for the dispatcher to access this feature. A few are
listed here:

e Right click on the vehicle in the map view

e  Quick call from the event grid

e Voice call from the event grid

e Voice call setup from tool ribbon

e Vehicle detail information box

Quick call method uses the default talk groups,
destination, and call duration to quickly make a call
to a vehicle associated with an event, incident, or
work piece. Calls initiated from a vehicle Icon on the
map, as shown in Figure 71 from the vehicle detail
information box and other grid locations.
Figure 71: Quick Call from AVL Map
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The other methods access the voice call setup dialog as shown below. This allows the dispatcher to select
multiple vehicles by different criteria such as vehicle, garage, user ID, etc... as well as the destination
(operator speaker, handset, inside/outside speakers), and the call duration.

Figure 72: Voice Call Setup

Once the dispatcher initiates a voice call, the call status dialog is displayed while waiting for the fixed end
radio system to provide a channel.

Once the desired channel is cleared for use, and a validated connection is established with the bus being
called, the controller is advised the call is in progress” and shown the time remaining for the connection.
The operator on the bus is also presented with the time remaining for the connection. This allows for the
efficient use the available voice communications spectrum by preventing voice channel “camping”.

The controller can terminate a voice call at any time, or by the operator by hanging up the handset, or it
automatically ends upon the expiration of the call timer. The call status box will indicate when the call
has been completed.

In the scenario where a dispatcher calls a group of vehicles, CleverCAD® displays the statistics of the
voice call as indicated by quantities of vehicle for each status type as shown below. If necessary, the
dispatcher can chose the call missed vehicles option to initiate a second call which will only include
vehicle that either could not be reached or did not respond.
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As mentioned earlier, the dispatcher can create custom call Lists (groups) within the main radio call
configuration display. Once the call list is created the dispatcher can select it to establish a voice call. The
dispatcher can create a call list with any one or more of the following items:

» Vehicle » Vehicle Group
» Operator » Block

» Run » Service Type
» Depot/Garage » Routes

The advantage to MTD is that voice control is reliable, trustworthy, and timely. From the time the
dispatcher makes a call till the operator is notified is measured in a few seconds.

7.3.10.12.1 Call Routing System Console Equipment

To support the voice call functionality defined in the RFP, Clever Devices has proposed supplying Gai-
Tronics [PC9004 Communications consoles as an integral part of the dispatcher work stations for the
CAD option. The IPC9004 Navigator Series Console is a stand-alone radio communications console that
provides the required radio transmit and receive audio management as well as integration to the existing
XPR-5550 control stations via provided Tone Remote adapters. The Gai-Tronics IPC9004
Communications console works in concert with the CleverCAD® client to allow for radio transmit and
receive capability once calls are established via the CAD client. In the event that the CAD system is set
to the “fallback” mode (open Mic operation), the Gai-Tronics console will continue to provide the
dispatcher with radio dispatch capability. All pushbutton and indicator functionality is located on an
interactive computer display supporting touch-screen or mouse operation. The ICP9004 NAVIGATOR is
feature rich and provides the dispatcher with complete system control. The dispatcher can choose single
or multiple channels (if available) to transmit and receive audio. The audio is routed to volume controlled
select and unselect speakers (left and right PC speakers). Instant Recall Record is included to provide
one-touch replay of the last 20 seconds of receive and transmit audio as well as the capability to search
the past 80 minutes of transmit and receive audio for review. A noise cancelling gooseneck microphone
and Plantronics headset is provided for dispatcher interface.

7.3.10.13 Vehicle Details Window

The Vehicle Details window as shown in Figure 73 provides all available information about the selected
vehicle and its current status. The window is comprised of two major areas: the top and bottom. The top
area provides immediate access to details of the vehicle and current operating status. The bottom area
provides access to additional information as determined by the selected tab. These are the vehicle
information, route information, emergency alarm history, AVM exceptions, and the arrival times for the
next five stops for the selected vehicle.
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Figure 75: Playback Window

The dispatcher specifies the time period, selects the vehicle, group of vehicles or all vehicles, and presses
play. One or multiple of the following criteria can select vehicles:

e Vehicle e Routes
e Run e Block
e Operator IDs e Update times

When playback is active, the AVL map displays the selected route(s) overlay and populates all of the
vehicles’ original locations with color coordination to the route. All of the events that occurred during the
selected time period are played in chronological order. This display informs the user as to any and all text
messaging and voice call activity that took place during the selected time period. Finally, playback also
includes the status of each of the user-selected vehicles during the playback period. The status of each
vehicle is updated as time progresses through the playback time frame.

The dispatcher can play, pause, stop, fast forward, slow motion, step through, and rewind. Dispatchers
can also set a playback speed of 1 to 15 times the real-time speed. Tools such as pan, zoom, and measure
are available.

The playback can be recorded as a video and exported to AVI format. This allows anyone to view it
through standard internet web browsers.

CleverCAD® can be configured by the MTD administrator to have 60 days of data on line and
immediately available for playback. Data older than 60 days is automatically archived to CADStore,
which is permanent off-line storage. The MTD administrator is notified of archive status (pending,
complete). CADStore can accommodate any volume of data and is limited only by available disk space.
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The advantage to MTD is the CleverCAD®™ Playback feature allows MTD to analyze specific issues
related to bus or operator behavior. MTD can use this to help manage drivers and to manage claims
against CTA.

7.3.10.16 Dispatcher to Dispatcher Communications

During normal transit service, dispatchers may require the use of built-in messaging functions to
communicate with other dispatchers without having to leave their consoles or utilize the radio.
CleverCAD" has two features that support this: CleverCAD" mail client and chat.

The CleverCAD® mail client, similar to a standard email tool (outlook or other), is used as the central
display for all text messaging between all dispatchers and vehicles. A dispatcher will see items
specifically addressed to them within their mail client view. As shown in the mail client screenshot above,
the dispatcher is reading a message from another dispatcher concerning an incident. The history and status
of each mail message is saved in the system for historical reporting and viewing. A user can choose to
either reply to a current message or create a new message directly from this mail client display.

Chat is an instant message feature that allows dispatchers to communicate between each other quickly and
easily. Like the mail client all communications are recorded for historical reporting purposes. The chat
window is shown in Figure 76.

Figure 76: Dispatcher Chat Window

Users can also choose to start a group chat between two or more users. This enables coordination of
dispatcher activities between multiple users.

7.3.10.17  CleverCAD® Data Correlation

Clever Devices’ solution ensures data correlation within the central CleverCAD" system and within the
on-board IVN® system. CleverCAD® records all data from the fleet, from other systems, and all
dispatcher activity. Below is a detailed list of data collected, tracked, and managed by CleverCAD®. This
is not an exhaustive list, but is intended to provide the extent of data logging provided by CleverCAD".
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Each supervisor vehicle unit would also include an easy-to-install auto shut-off timer designed to
safeguard expensive communications devices and computers with intelligent circuitry protection. This
device would automatically turn mobile equipment on when you start the engine. When you turn the
engine off, the equipment would stay on for an adjustable period of time, and then is automatically
disabled.

The features of this ruggedized Laptop are:
e Windows 7 Professional, No Media, 64-bit, English
e Intel® Core™ i5-2520M processor (2.50GHz, 3M cache
e 4.0GB, DDR3-1333MHz SDRAM, 1 DIMM
e 256GB Solid State Drive
e 90W A/C Adapter (3-pin), MIL-STD 461F
e 88X DVD with Cyberlink Power DVD™, no media
o Dell Wireless™ 1530 802.11a/g/n Draft Mini Card
e Triple RF-Pass-Thru
e 14.0" HD (1366x768) Outdoor Viewable with Direct Vue™ and Mic only
e Sealed Internal English Backlit Keyboard, White
e Intel® HD Graphics 3000 without Fingerprint & Contactless Smartcard Reader
e Dell Wireless™ DWS5800 4G LTE Mini Card (Gobi™ 4000) — Verizon

Clever Devices has estimated the cellular data usage at 2GByte/month data to support dispatch
functionality. This may change based on MTD usage. Any changes can be accommodated and may
affect the monthly service charges. This can result in savings or additional costs. Any changes will be
reconciled with MTD.

7.4 AlIM Hardware

74.1 Network

A robust LAN infrastructure is required to support communications between the data center and the local
bus garage to support the bandwidth required for the bulk data transfers of data and software updates to
the fleet, as well as, the transfer of daily performance data from the fleet. Clever Devices has included a
Buslink® server in the data center. Buses will communicate via WLAN from the garage, over the
network, to this server.

Clever Devices proposes a 100Mbps link (preferably 1Gbps) from the garage to data center, and
appropriate routing within MTD’s network. The data center requires LAN (100Mbps -1Gbps+)
connectivity to the network that will be utilized by Clever Devices applications.

7.4.2 Servers

To meet the requirements for redundancy in the application and database server systems server
architecture while at the same time presenting a cost effective solution, Clever Devices proposes a Virtual
Server Environment that will effectively eliminate the use of several physical hardware components. The
advantages of which are easily recognized. By implementing the proposed virtual server platform to host
the Central Systems, MTD will experience increased levels of performance, scalability, and availability
while reducing operational expenses:
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Lowered infrastructure maintenance
Lowered applications maintenance

Lowered energy costs

Reduced physical infrastructure footprint
Reduced carbon footprint, a green datacenter

All factors lead to a highly efficient, robust yet cost effective implementation proposition that will
ultimately benefit MTD by facilitating a lower total cost of ownership and eliminating the potential for
lost revenue. Located within the main datacenter, MTD will have access to all equipment located in the
server rooms.

Clever Devices recognizes our customers’ needs to improve the efficiency and availability of IT resources
and applications through virtualization. Our applications are capable of being deployed in Microsoft
Hyper-V environments. Utilizing Hyper-V will help maintain a consistent virtualization platform at MTD,
and is the most cost effective solution.

Utilizing Hyper-V High Availability (HA) technology in an N+1 server architecture, Clever Devices can
maintain 99.9% uptime of MTD’s mission critical applications. An N+1 server environment has a single
spare server that is configured to provide redundancy for a group of servers, for the application servers.
This N+1 server assumes the role of any failed server within that group when required. Our SQL server
achieves high availability via use of an active-passive cluster. HA provides uniform, cost-effective
failover protection against hardware and operating system failures within your virtualized IT
environment.

e Monitors virtual machines to detect operating system and hardware failures

e Restarts virtual machines on other physical servers in the resource pool without manual
intervention when server failure is detected

e Protects applications from operating system failures by automatically restarting virtual machines
when an operating system failure is detected

To power the system in the back office, Clever Devices recommends HP ProLiant DL360p Gen8 servers.
These servers provide industry lead ing 2-socket performance and effi ciency in a space savi ng 1U size.
With Gen8 enhanced ser viceability and configuration flexibility, this serverisideal f or dynamic
computing workloads, and virtualization. Based on t he available space on the existing servers at MTD,
Clever Devices is proposing new HP servers to host the AIM system, and an additional half rack to mount
them in.

The database approach suggested by Clever Devices will include two (2) additional HP DL360p Gen8
clustered servers to host the SQL Standard production environment.

Clever Devices also proposes the use of a separate environment to test all system changes before
deploying to production. This test environment would utilize an additional HP ProLiant DL360p Gen8
server with shared storage on the SAN.

Page 220 of 308












7.4.25 Test Environment VM COTS Software
The following commercially off the shelf (COTS) software is required for each virtual machine (VM) of
the base solution and optional systems installed in the test environment:

e Operating System is Windows 2008 R2 (x64) with Service Pack 1

e Antivirus Utility

e Adobe Acrobat Reader to view

e BGInfo Utility to quickly collect and view system detail information
e BareTail for real time log file monitoring, searching and filtering

o WireShark for diagnostic monitoring of network

e Winzip for compression and decompression of files

7.4.2.6 Additional Server Hardware/Software Requirements
e Windows, AVM data and application log partitions should be installed on SAS 10k or faster
drives configured for RAID 1 or RAID 5
e Databases and database log partitions should be installed on SAS 15k or faster drives.
e Java runtime will be disabled during system configuration
0 Java 6, update 26 is installed with AVM
0 Clever Devices to verify newer builds
e Software Versions:
o IS, Enable FTP, disable all other components
o JSP
0 .Net Framework 3.5 SP1
0 Apache Tomcat 6.0

7.4.2.7 Monitoring

For system monitoring, Clever Devices utilizes PA Server Monitor Pro. PA Server Monitor Pro identifies
system usage, anomalies, or abnormalities. This software can monitor many types of server and network
resources with a variety of monitors including:

e Event logs e Directory quotas

¢ CPU, Memory and Network usage e Changed files and directories

e Disk space e FTP servers

¢ Running services ¢ POP, IMAP and SMTP mail servers
e Log files e Web page content and load times

e Server & room temperature e TCP port response

¢ SNMP object values ¢ Citrix Monitoring

e Running processes e Additional resources via user scripts
e Ping response times

Clever Devices application logs will also help to identify and address issues.
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7.4.3 Workstations
Clever D:vices’ Clien: application(s) require the following minimum syst :m requirements for software
compatibility and functionality:

PU: 1.5 GHz or faster
lemory: 4 GB of RAM
IDD: 200 GB free disk space for applications
)perating System: Windows 7
rocessor: Dual-core processor (Quad-core pro :essor recom nended)
‘OTS:

e Anti- /irus Utility

e Adob: Acrobat Reader

e WinZip

o The i stallation must be run as Administrato

e . Net framework 3.5

e Internat Explorer 9 or higher

All users must be granted full access to the application folder.

Microsof:’s Internet Explorer 9 is the only web browser supp orted for all lever Devices applications.
Using Firefox, Google Chrome, or any other type of browser may resulti display anomalies. Internet
Explorer’s Compatibility Mode should be used for the proper display of Clever Devices applications.
Refer to the hardware manufacturer’s documentation for inst uctions on p ‘operly operating and
maintaining the hardware platform.

Clever D:vices applicitions are capable of granting access through Micro ioft’s Active Directory.
74.4 On-Board

7.4.4.1 On-Bo ird AIM System — IVN®

The following is standard documentation, which may include features and functions not required by
MTD. These afford [TD the opportunity to understand the full capability of the on-board system. Clever
Devices’ proposal includes the costs of only those features and functions specified in the RFP.

Clever D:vices’ on-board system is Intelligent Vehicle

Network®™ (IVN®). I N® is an industrialized computer

designed specifically or the transit marketplace. It combines a

plethora Hf processing power for future growth, a

comprehensive set of industrial communication interfaces to all

on-board systems, statz of the art network interfaces for on and

off-board communications, multi-media capability for audio

and vide », the most accurate navigation system available -

PerfectN v, and most importantly an extensive and proven library of expert algorithms to meet all your
ITS needs. IVN™ is b ised on open standards and is the primary data processing and central
communications hub n the vehicle. It connects to all your e juipment to:

Page 225 of 308



e Manage and control the operator interface provided by the color VGA touchscreen Mobile Data
Terminal (MDT)

o Initialize and control the head/destination sign

o Initialize and interface with the farebox and/or fare system

o Initialize and interface with the DVR/camera system

o Initialize and control a transfer printer for operator to print transfer tickets

o Initialize and control the automatic passenger counter (APC)

e Provide TSP algorithms and interface with TSP equipment or systems

e Monitor performance and fault data for AVM® reporting

e Monitor acceleration and performance data for incident analytic reporting

e Monitor critical bus system inputs that represent the current bus state and operator behavior (door
status, run switch, speaker select, and more)

e Provide all real time data communications for CAD/AVL and RTPIS

e Control the private voice radio under CAD control

e Provide the VoIP solution for all voice communications

e Provide the bulk transfer of data and software updates via WLAN or other IP technology

e Interface with and support the following standards:

Figure 77: IVN® Standard-Based and Open Architecture

All of the processing necessary to meet MTD’s requirements are provided in IVN®. No reliance is made
on other vehicle equipment or software to determine position or provide control over the IVN® system. It
is a fully contained, operational, and reliable solution.

IVN®™’s embedded hardware and expert algorithms include the following ITS features:
AVL e PerfectNav  navigation system that incorporates GPS, gyro, odometer, kalman
filters, map matching, and our proprietary navigation algorithms to ensure the
fleet location is accurate and reliable

e Optional on-board maps with turn by turn instructions

e Monitor location and trigger events associated to user configured geofences
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CAD

Single Point
Logon

BSA

AVM®

APC
Fare system

Hard Brake &
Incident
Analytics

TSP

Idle Monitoring
EcoDrive™
Power

Full support of all on-board CAD (Computer Aided Dispatch) functionality

» Logon » Voice calls

» Text messaging » Emergency alarm

» AVL location updates » Start of trip

» Timepoint encounter > AVM" exceptions

» APC counts » Power status

» Time Sync » Transfer Connection Protection

Provide a single point logon for all on-board systems with local logon validation
and centralized validation by CleverCAD"

Provide all bus stop announcement (BSA) functionality for audible and visual
announcements for the interior and exterior of the vehicle including automatic
volume control (AVC)

Process the user specified data points and algorithms to collect all performance
and fault data for AVM" reporting

Correlate all on-board data for performance and APC historical reporting

Share information and can provide full single user interface

Monitor accelerometer for hard brake, hard acceleration, and hard turn events for
reporting through Incident Analytics

Advanced algorithms to automate TSP with measurable results

Monitor vehicle engine idle times for the ability to manage operator behavior
Collect fuel information and correlate to route, fleet and operator

Automatically power down after a user configured time

Page 227 of 308



The IVN ® hardware s recification is shown here:

All syste n status LEDs are displayed on the front panel. The rear of IVN * provides connectivity to all
on-vehicle systems in luding antennas. The following are th : front and rear view of IVN®.
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A typical farebox externalizes the following faults as defined by the SAE J1587 interface specification
which are captured by IVN®.

0 = Voltage dropout 14= Card/pass box 75% full

1 = Voltage restored 15= Card/pass box less than 75% full

2 = Probe started 16= Card/pass box full

3 = Probe completed 17= Coin de-jam operated

4 = Cashbox removed 18= Farebox set in manual bypass

5 = Cashbox restored 19= Farebox reset to automatic mode

6 = Cashbox door timeout 20 =Pass/transfer jam

7 = Cashbox opened in service (see note) 21= Pass/transfer jam cleared

8 = Insufficient fare accepted 22= Paper currency jam

9 = Coinbox 75% full 23= Paper currency jam cleared

10 = Coinbox full 24 = Maintenance access—in service (see note)
11= Currency box 75% full 25 = Maintenance access—out or service

12= Currency box less than 75% full
13= Currency box full

Clever Devices has extensive experience with the interface to fare and ticketing systems. We fully
understand the level of reliability and availability of the on-board system to ensure revenue can be

collected at all times. Clever Devices’ solution has fail safe scenarios to ensure that as long as the

ticketing and fare system are available, fares can be collected.

7.4.43.4.2 APC Interface (Optional)

Clever Devices’ has extensive experience with automatic passenger counting (APC) systems. We have
deployed in large quantities: Clever Devices side, Clever Devices’ overhead, IRIS, Dialax and UTA APC
systems. Clever Devices interfaces with all these devices using the J1708 standard protocol or through
Ethernet.

Because IVN® has the entire schedule data (runs, blocks, trips, timepoints, and time), routes and stops
stored on-board, it has full and automatic control of the APC system from initialization through typical
operating changes during the course of the day. While the operator is notified of the APC system status,
there is no operator interaction required. This minimizes any impact to the APC system and continues to
provide quality APC reporting through the UTA reporting software. IVN® collects the boarding and
alighting counts and correlates them to the current status of the bus, schedule data, spatial data, head sign
and many other data points. The collected data is transmitted to the fixed end via WLAN, ingested into a
database and available for reporting.

The APC counts are also made available to CleverCAD® to present load or percent load to the
dispatchers.

7.4.43.4.3 Head/Destination Sign Interface (Optional)

IVN® interfaces with the existing head/destination signs on the MTD fixed-route vehicles to support
single-point logon as well as automatic update of the sign for each new revenue or non-revenue trip.
Because IVN® has the all head/destination data, entire schedule data (runs, blocks, trips, timepoints, and
time), routes and stops stored on-board, it has full and automatic control of the head/destination sign
system from initialization through typical operating changes during the course of the day.
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Clever Devices’ BusTools” data management tool allows the user to configure and define when the
destination sign changes. Clever Devices’ expert algorithms and configuration flexibility available to
MTD are very sophisticated and take into account the current operational environment to ensure the
head/destination sign system is always displaying the correct information. IVN® has a configurable
override feature that allows the operator to manually control the head/destination sign if required. IVN®
also provides control to the operator to display a specified message in the event of an emergency alarm.

As routes and stops change, so does the message displayed on the head/destination sign systems. The
proposed data management system, BusTools”, supports obtaining the data required on-board the vehicle
to support the interface to the destination sign, provided the destination signs on the County fleet meet the
following requirements:

e The head/destination sign system for each vehicle has a single physical port to interface with the
IVN® for control during normal operation.

¢ Access to data from the associated head/destination sign manufacturer’s data support tool for
import and correlation to routes with BusTools®.

During the design phase of this project, Clever Devices will verify the actual configuration of the existing
installed head/destination signs on the MTD fleet, their interface protocols, model and software version,
and provide an assessment report on their capabilities.

744344 BSA System (Optional)

IVN® is the bus stop announcements (BSA) system. This integrated feature is fully described in section
7.3.7 on page 161. When logon is complete, the BSA system is fully automated triggering audio and
visual messages on the interior and exterior of the bus. Because IVN™ has the all head/destination data,
entire schedule data (runs, blocks, trips, timepoints, and time), routes and stops stored on-board, it has full
and automatic control of the BSA system from initialization through typical operating changes during the
course of the day. There is no required operator interaction beyond logon to support the BSA system. Of
course the operator has control to repeat announcements and trigger public service announcements.
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7.4.4.3.7 Route and Paddle Screens

It is important for the operator to be able to review their work for the day. The paddle and route screens
are provided for this purpose. Because IVN® has the entire schedule data (runs, blocks, trips, timepoints,
and time), routes and stops stored on-board, it can provide the operator with a list of all stops and
timepoints within a route, as well as, a list of all the trips for this operator. This eliminates the need for
the operator to carry paper

paddles with them at all times.

The paddle screen displays all
the trips associated with the
logon credentials, the associated
routes and the trip
start/departure time. The
current trip is identified and the
operator can select the current
trip or any trip to review the
stops and timepoints as
described above.

Figure 83: Paddle Trip Screen

The route screen displays all the stops and timepoints for the current route with the ability to toggle
between timepoints only or both. All timepoints have their scheduled time displayed on the screen.

Figure 84: Route Screen with Timepoints

74438 Route and Schedule Adherence

It is important for the operator and system to understand whether the route and schedule are being
adhered too. Schedule and route adherence are shown in the middle left of the screen by the color of the
bus. When the bus is on-route the bus color is yellow when the bus is late, green when the bus is on-time
and red when the bus is early. When the bus is off-route the bus color is gray. The thresholds for on-
time, early and late are configurable through the BusTools” data management tool.
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74431.5 E 1ergency Alarm and Cover Monitoring

As a safe:y feature, th : operator can covertly notify dispatch that there is an emergency situation by
pressing the emergency alarm (EA) switch. In this scenario tae operator i : assumed in a dangerous
situation and must be able to press the EA switch without notifying the offender and must receive subtle
indicator : that the situation is being closely monitored by dis »atch.

When pr :ssed the foll ywing occurs:
e ispatch is immediately notified
e I1VN" disables receiving any voice or text messages t1at would require operator interaction

During t e process of 1andling the emergency situation, the operator is gi en subtle indications of the EA
status along the way. The MDT time and date separators, at the bottom of the screen, change to reflect
the differznt status.

Figure 94 shows how he subtle indicators are shown. The left most timestamp is normal and is displayed
under all normal conditions. Once the operator presses the E 1 switch, the colon in the time changes to a
period as illustrated in the middle timestamp (09.49). This n tifies the op 'rator that CleverCAD® has
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To achieve the reliability and level of accuracy required for the urban environment, PerfectNav™ uses a
two-tier technical approach to achieve optimum performance: sensors and expert algorithms.

7.4.4.3.18.1 Sensors

PerfectNav ' utilizes three sensors: Odometer, Gyro, and global positioning system (GPS). The odometer
is by far the most reliable and precise sensor. However, it is only one dimensional, meaning it only

provides distance traveled. The Gyro is two-dimensional but only @
provides change in heading. Thus you never get absolute heading
from the Gyro, but rather, as an example, you get a 5 degree turn GPS

to the left. The GPS is a three-dimensional solution providing an  Satellite Gyrn Odometer
absolute position, yet is fraught with error and is by far the most
unreliable and inaccurate solution by itself.

Clever Devices’ on-board system utilizes a GPS receiver that can simultaneously tracks 20 satellites and
uses all available to calculate and statistically average the best solution possible. The GPS receiver
transmits the latitude, longitude, speed, time, direction of travel and GPS position lock.

The three sensors described above are brought into a digital signal processor (DSP), which utilizes a
Kalman filter to manage and reduce the errors of each individual sensor. The purpose of a Kalman filter
is to estimate the state of the system solution from measurements which contain random errors. This
means that the best characteristics of each sensor are used to reduce the errors in the other two sensors.
The Kalman filter applied by PerfectNav' is the first level software attack to provide a navigation
solution. The output from the Kalman filter is the latitude, longitude, and heading. This data is very
reliable and has proven to be accurate “99.5% of the time.” However, accuracy can still be even further
improved through Clever Devices’ expert algorithms.

7.4.4.3.18.2  Expert Algorithms

After minimizing the error in the sensors and providing a reliable GPS location, additional tuning is
accomplished with expert algorithms using map matching techniques and logic. Clever Devices has
perfected these algorithms over years of experience to ensure the most reliable and accurate location
system. PerfectNav  encompasses five data algorithms. They are odometer self-calibration, map
matching, waypoint processor, logical positioning system and GPS quality indicator. Also a significant
benefit is that the GPS is powered 24x7.

7.4.43.18.3 Results

The resulting location accuracy and reliability of PerfectNav' is within 3 meters 65% of the time and
within 10 meters 99.5% of the time. Also, PerfectNav" ensures a quality GPS location when in tunnels,
buildings and where heavy multi-path conditions exist.

The best way to explain accuracy and reliability of PerfectNav' is to show real data in one of the worst
urban canyon environments in the world: New York City. The data has not been edited in any way and
represents actual performance of Clever Devices’ PerfectNav' solution in New York City. Although
there are unique conditions in every city, including long tunnels causing extensive GPS outages, New
York City’s urban canyons combined with GPS outages make for a significant challenge.
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The blue lines outline the route the bus
traveled across midtown Manhattan,
NY. Figure 95 shows how inaccurate
the raw GPS can be in an urban
environment. Although Manhattan,
NY is probably the worst environment
for multiplath in the US, it is the ideal
place to test and qualify any GPS
receiver and navigation solution. If it
works here, it can work anywhere.
The red dots indicate raw data from the
GPS receiver. As can be seen, the raw
gps can be off as much as 2000 ft and
jumps erratically.

Figure 96 shows the results of Clever
Devices’ PerfectNav' navigation
solution for the same trip as shown
above. The PerfectNav' output is
shown in green. As shown here, the
PerfectNav' solution is reliable
continuous and within the specified
accuracy.

The final diagram shows that
PerfectNav' works while driving
through a tunnel and raw GPS does not.
As before, GPS raw data is shown in
red, and PerfectNav' output is shown
in green.

Figure 95: Raw GPS Data

Figure 96: PerfectNav® Output

Figure 97: PerfectNav® Works in a Tunnel
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7.4.4.3.19 WLAN Data Communication for Bulk Data Transfers

IVN" includes an embedded WLAN adapter to support 802.11 a/b/g/n wireless LAN communications to
the depot/garage systems. When IVN® detects a heartbeat from any BusLink" server, it goes through a
secure registration to establish a connection. It then transfers any performance data and logfiles off the
bus and downloads any software or updates to be applied. The system is fully automatic and requires no
operator interaction. IVN® logs all transmissions for diagnostic purposes.

7.4.4.3.20 Real Time Data Communication

IVN® communicates to the fixed end DCC in real-time over a cellular data network. IVN® and DCC use
a highly compact and efficient protocol for all real time data

communications called OTA protocol. The DCC handles all

critical timing, translates the data to transit specific information,

and interfaces with the enterprise systems such as CleverCAD"

and BusTime" and as shown in Figure 98.

Clever Devices employs a combination of polled AVL data and
random access incident and alarm messaging. This data
protocol structure provides for efficient and timely AVL data
reporting at fixed intervals from each vehicle while allowing for
immediate transmission of incident and alarm messages to the
dispatchers. Vehicle polling rates for AVL data are typically
30-seconds and are configurable. The Clever Devices data
messaging protocol also provides for application level
acknowledgements and retry of incident and alarm messages to
insure reliable delivery.

Figure 98: Real-Time Data Communications

AVL reports from vehicles with no logon still continue to be received and processed by CleverCAD® as
will alarms and operator initiated messages. In this scenario route and schedule adherence events and
other messages that are dependent upon a valid work logon will not be generated by the system.

Real-time data communications to and from the fleet minimally includes:

CleverCAD® to IVN® IVN® to CleverCAD®
o Trigger PS messages e Registration & power status
e Dispatcher initiated public service e  Version information
announcement
e Covert monitoring e Route and schedule adherence
e Logon (remote logon) e Emergency alarm notification
e Timesync e Trip start
e Poll request for AVL e Timepoint/station
o Text messaging e Poll Response for AVL
e VoiceCall e Text Messaging
e Schedule adherence e VoiceCall request (RTT/PRTT)
e Route adherence e AVM" faults
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The (OT \) protocol is the communication link between the bus and the D ZC on the fixed end. The OTA
is a highly condensed and efficient data protocol designed sp :cifically for transit and follows the open
systems iaterconnecti n (OSI) model that characterizes and s :andardizes t 1e internal functions of a
communication syste 1by partitioning it into abstraction layers, as shown in the following diagram.

Veh ion Enterprise
Spe Applications

DCC
Specific

OTA
Commc

Figure 99: OTA Protocol - 'SI Model

7.4.43.2. Voice Radio Communication (CAD Option
Clever D :vices supports integration of a private radio system or the use of VoIP over a digital IP based
data com nunications solution. The use of the MotoTURBO voice radio i : described here.

74432.1 Pr vate Radio Control

Clever D:vices has extensive experience interfacing with and controlling srivate voice radio systems
including conventional and trunked systems. IVN" interface ; with the on-board voice radio. As each
private radio system a1d on-board radio has unique characteristics, IVN® 1as sufficient IO,
communications inter aces and functionality to support any private radio. The interface can be from
simply ¢ mtrolling the PTT input so that the radio is only available after a voice call is established from
dispatch to a fully integrated solution that includes channel o * talkgroup s lection through a radio
proprieta 'y interface.

In all sys :em solutions, Clever Devices’ includes a fallback ode to ensur: voice communications is
available for all failure scenarios such as unexpected loss of lata commun cations, loss of DCC, and loss
of CleverCAD" or ad ainistrator authorized fallback. In fallback mode fu 1 voice radio communications
is available. This mea 1s the operator will be able to contact dispatch simply by lifting the provided
handset, ressing PTT and talking. Dispatch can contact the vehicle by si nply calling the operator on the
appropriate channel or talkgroup via the voice console.
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7.4.5.2 Electronic Display Sign Enclosures

All signs are easy to service, should maintenance become necessary. The display housing has safe and
convenient front service access for all modular assemblies, components, wiring, and other materials.
Access involves unlocking and opening the vandal resistant locking mechanism. All internal components
are removable and replaceable by a single technician with basic hand tools. The display module does not
have to be removed to access the internal components of the display, as the display module is
conveniently hinged to the rest of the unit. A local computer equipped with diagnostics/control software
can be used to communicate with the sign’s controller through a serial connection port.

7.4.5.3 Electronic Display Sign Controller

The electronic display signs will display important settings information when they are powered on.
Initially, when each sign is turned on, the firmware version number is displayed, followed by the
communication port configuration information. The sign then displays the confirmation that there are no
faulty LED’s (if there are any malfunctioning LED’s, this number will be shown). Finally, the time is
displayed along with the date, month, and year from the internal clock and calendar which will be
synchronized to MTD’s local time. Even though the sign controller receives updated date and time data
from BusTime"’s central software, the clock can maintain the accurate time independently for well over
14 days without an external power source.

If a power failure occurs, the sign reconnects to the BusTime" server and is able to display updated
messages within roughly 30 - 90 seconds after power is restored. In the case of a communications link
failure, the sign can store static schedule and a canned message until the communication link is re-
established. This ensures that stale information is not displayed and that riders continue to see relevant
information displayed.
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The electronic display signs will provide all relevant real-time arrival information for their respective
stops. Along with the date and time, arrival prediction messages will be displayed. These messages are
completely configurable and can be in any format MTD chooses. For example, the messages can display
“route number, route/destination name, and countdown minutes.” These next vehicle arrival messages are
generated by the sign controller and incorporate the real-time AVL data from BusTime"™’s central
software. If AVL vehicle data and associated predictions are not available for a specific vehicle, the sign
can still autonomously count down the arrival predictions as time progresses even though it is not
receiving further updates. Additionally, the sign can show the scheduled arrival time when AVL
prediction data is not available, which is triggered after a configurable time period.

Clever Devices’ time of arrival system offers unmatched configurability for signs. For example,
messages can be displayed in multiple sequential “pages” to vary the display, such as showing a next
vehicle arrival message and a date/time message, each within a single row, while using an alternating
sequence of two, one row message “pages.” Further, the hold time for each message and the blanking
interval between messages is variable down to 0.1 second increments.

BusTime® can be set up to alert MTD authorized personnel through email when a fault in a sign is
detected, so maintenance is prompt and efficient. The signs can also be accessed remotely by MTD
personnel to perform firmware upgrades.

7454 Data Communications for Electronic Display Signs

The proposed electronic display signs come with embedded Ethernet and can optionally be outfitted with
Wi-Fi and/or embedded wireless cellular modem to support data communications to the BusTime" central
system. Clever Devices will configure the signs to meet the MTD IT standards and desired
communications technology. Each sign will have a unique ID in the form a static IP address.

The proposed signs can utilize National Transportation Communications for ITS Protocol (NTCIP)
standards for communications to the BusTime® central system. Clever Devices has had many successful
implementations using an enhanced protocol based on NTCIP that increases efficiency and functionality
and can support a wide variety of vendor sign types.

In the event that a sign loses communication with the BusTime® central software, an alternate message
can also be displayed to inform riders, such as “Prediction status currently not available”. This message
is completely configurable and will be approved by MTD before use.

7455 Installation/Integration

The installation location of each electronic display sign will be determined by MTD. Clever Devices will
connect the signs to a local power supply within the Transit Center, mount the hardware and provide a
power disconnect at a location that is near but not touching the sign enclosures. Although not included,
Clever Devices can alternatively supply solar powered signs. Solar signs can be configured for on-
demand or full/partial day work period and must have an appropriate sized solar kit to support the desired
duty cycle.

7.4.5.6 Transit Center Interior Signs
During the pre-bid meeting Clever Devices was able to visit and assess the MTD Transit Center for
mounting signs. Clever Devices has selected a 42 LCD sign for the interior of the transit center.
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Clever Devices will provide digital signage hardware and software to provide client ridership with visual
and auditory information. The digital signage software is capable of delivering not only the RTPI but also
messaging, advertising or other information to

ridership at wayside locations. Clever Devices will

supply and install one 42” LCD display in the transit

center above the counter in the main lobby.

Additional Features:

e Vandal resistant cover

e Tamper proof

e Corrosion resistant

e Galvanized treated steel heat sink on back

e Eagy accessibility for maintenance

e Automatic adjustment for brightness

e Configurable visual display area

e  Wireless and cellular communication capability

e Temperature sensors

e Sealed I/O

e ADA compliant

e Auto-dimming/brightness

e (Capable of being pole mounted or directly fixed to
structure

e Humidity 10-90% (non-condensing)

e Backlight lifetime >50,000 hours

e Aspect ratio 16:9, can be used for landscape/portrait

7.4.5.7 Transit Center Exterior Signs

During the pre-bid meeting Clever Devices was able to visit and assess the MTD Transit Center for
mounting signs. Clever Devices has selected two double sided LED sign for the exterior of the transit
center. The proposed sign is designed for the harshest of environments with a NEMA 4x cabinet and an
estimated LED lifetime of over 100,000 hours. The sign is emits an amber color runs off of AC power
and includes Ethernet and optional cellular and WLAN communications to BusTime®. This sign is
equipped with Clever Devices’ talking sign controller to support audio and integration to BusTime".

Clever Devices will also provide other types of digital signage hardware and software to provide client
ridership with visual and auditory information. This signage is designed to show up-to-the minute
schedules/destination information. Clever Devices will provide “2” Double Faced 48” signs on the
outside walkway of the transit center and “5” Single Faced signs for the optional request.
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Additional Features:

e Vandal resistant cover

e  Tamper proof

e Corrosion resistant

e Eagy accessibility for maintenance

e Automatic adjustment for brightness

e Configurable visual display area

e Wireless and cellular communication
capability

e Temperature sensors

e Sealed I/O

e ADA compliant

e 64 Levels of Auto-dimming/brightness

e (Capable of being pole mounted or directly
fixed to structure or hang from any structure
with custom brackets

e  Humidity 10-90% (non-condensing)

e Estimated LED Lifetime >100,000 hours

¢ 8mm Center to Center 1600 pixels per sq ft

7458 Remote Bus Stop Displays (Optional)

The proposed electronic display signs for the five non-Transit Center bus stops are identical to those
proposed for the exterior of the Transit Center, which are described in section 7.4.5.7 on page 262. The
only difference is that the remote bus stop signs are single sided and do not include installation. These
signs will come with an internal modem for communications to BusTime" via a cellular network.

The proposed remote bus stop electronic display signs are powered with 120 VAC. Maximum power is
156 watts with full illumination of all LEDs at full intensity. Typical power consumption is significantly
less than this. For remote locations or any location where AC power is not available, a solar panel power
kit is available (not included in our price). Clever Devices will work with MTD to evaluate the location
for each of these signs and recommend an appropriate and cost effective solution

7.4.6 Installation
General Requirements: Clever Devices will ensure that installation of all AIM equipment including
necessary labor, mounting devices, wiring, fasteners, materials, supplies, and tools are performed in a

workman-like and expeditious manner using industry standard practices and procedures.

Yard WLAN: Clever Devices will provide the detailed description of the installation plans for the yard
wireless LAN to MTD for approval. Design drawings will show installation details of all the equipment,
cables, conduits, power connections and associated work. Clever Devices will coordinate the schedule of
installations at the yard with MTD, giving at least seven days notification prior to installations. The AIM
yard subsystem will be installed in a manner to protect the equipment from vandalism and the elements,
and provide reasonable access. Connectors that are exposed to the elements will be of the weather pack

type.
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Onboard Equipment: Clever Devices will provide a detailed description of the installation plans by class
of vehicle. This will include the location of drilled holes and power feeds. Clever Devices will submit the
installation plan for MTD’s approvals no less than 30 days prior to the installation of the AIM equipment.
Clever Devices will make available one prototype installation on each vehicle type for MTD to inspect

and approve before any other installation work is performed.

Wiring: Clever Devices will provide wiring to the mobile data terminal externally as per the RFP section
5.3.1.2. Additionally, the power conditioning supply will be designed, reviewed and approved by MTD
prior to vehicle installation.

Wiring for Clever Devices’ equipment installed for this project on the vehicle will be designed, drawn,
and reviewed with MTD prior to installation. We understand that the vehicle maintenance team and
others have a critical interest in the wiring of the devices and therefore will work closely with your team
to gain approval of all wiring before installation takes place.

Clever Devices agrees to the following requirements found in RFP section 5.4.3.1 — Wiring:

e All wiring in buses will properly ground and protect from chafing, and installed in the plenum
(air handling) spaces, except as approved by MTD.

e (Cabling will be appropriately rated for the plenum installation.

e No PVC jacketed cable will be utilized within the vehicles.

e Any undercarriage wiring will be suitably protected against the road elements and fastened in a
manner so that it will not to sag or interfere with normal bus operation and/or maintenance.

e No “butt connectors” will be utilized under the bus.

e Exposed wire bundles inside the vehicle will be securely anchored and carried in loom, plastic
sleeve, or tightly laced.

e All cable assemblies will be secured to minimize failure due to vibration and chafing.

e Grommets will be used in all holes used by contractor to minimize cable damage due to chafing.
All wiring exposed within the passenger compartment of any bus will be armored, isolated, and
protected when going through drilled holes, through bulkheads, and within brackets.

e Clever Devices will install or verify previously installed DC wiring to ensure integrity, fusing and
current capacity for the installation.

e All DC wiring will be direct from the battery distribution block and shall include both A+ and A-
cables.

e Both A+ and A- cables will be adequately fused at both the battery end and the AIM end with
replaceable fuses.

e Signal and power cables will not be intermingled in cable runs.

Bus Availability and Installation Log: Clever Devices will perform all vehicle installations at the Olive
Terminal. We find that on-site vehicles installations are the most convenient and cost-effective way to
complete this work. We request that MTD provide at least three vehicles per installation per work day in

order to meet the installation schedule. Our project manager will notify you if more buses need to be
available during the weekends and at night in order to meet the schedule. Our project manager will work
with your team to fully schedule the installations and document the schedule within the project plan. It is

Page 264 of 308



understood that your normal business hours are between 6 a.m. and 7 p.m. Monday through Friday, and
that a MTD resource will be utilized to move the buses to the installation area.

Clever Devices asks that MTD conduct a pre-installation survey of each vehicle before release to us for
installation. This will not take a long time and will ensure that the vehicles are returned with the new
modules installed and in the same good condition it was in before our installation activities.

The Clever Devices installation will keep a complete log of vehicle installations throughout this project.
The log will document the vehicles installed each day and other pertinent information that the project
managers agree to during the design phase of the project.

Equipment Modification and Removal: Clever Devices agrees that we will provide any equipment that is
required for installation of the AIM system. This includes handrails, power supplies, and mounting
brackets. If any equipment is removed from the vehicle to complete the installation, we will label by
vehicle number and box up in containers for storage by MTD unless directed otherwise by MTD. Clever
Devices will use care in removing equipment in order to maintain the intrinsic value for later sale or
disposal and will not damage the vehicle or other MTD property. Cables will be removed intact where
possible and severed only when necessary.

7.4.7 Delivery

Clever Devices will notify MTD in writing at least one week in advance of each proposed delivery date of
AIM equipment, materials, and supplies. They will be shipped to MTD FOB Santa Barbara in heavy duty
boxes as specified in the RFP section 5.5.

7.5 Training

75.1 General Requirements
Clever Devices will provide training on the setup, installation, configuration, administration, operation,
and maintenance of all AIM systems and equipment. General training requirements include the
following:
o All training will be onsite, live instructor lead sessions at MTD’s Olive Terminal, except for
courses that have been proven to be just as effective via remote, live instructor lead sessions
e Training courses will have been professionally developed
e Course materials will accurately reflect the MTD-specific policies and equipment configuration
e Training will be hands-on using the same equipment and configurations that will be used live
e Clever Devices will provide training materials, tools, and equipment in sufficient quantity to
support effective, hands-on training for all course attendees
e Course documentation will be of sufficient quality for long-term usage

7.5.2 Training Plan
Clever Devices will submit a proposed training plan to MTD at least one month prior to the beginning of
training. The training sessions will be scheduled to be as close to but not before any AIM systems go
live. Clever Devices’ training plan will include the following information:

e A proposed schedule for all training sessions taking into account employee availability

e An electronic version of actual training documentation and materials to be used in each course

e A list of Clever Devices-provided equipment, tools and test equipment, manuals, etc. to be used
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e A list of any training site requirements (e.g., class sizes, equipment needs, internet access, etc.)

7.5.3 Courses & Trainees
Clever Devices will base training courses on the manual types and user groups identified in section 7.6 on
page 272 below. There will be two exceptions:

e The Onboard Equipment & Systems Operation class will be with up to five MTD trainers rather
than directly with bus operators. MTD trainers will be responsible for providing the driver
training

e There will be an additional course for managers that provides an overview of the AIM systems
including capabilities and limitations, data collected, and how to access and run reports

Some courses, mostly IT related, can be delivered remotely with live instructors.

75.4 Clever Devices’ Training Program

Philosophy of Education

Clever Devices uses an objective-based education approach for instructional design. We use the ADDIE
model for analyzing the outcome needed, and we then design and develop the course contents and
materials to support the objective. With this approach, we focus on the job function of each type of
student, and organize the training to maximize their ability to perform these job functions efficiently and
accurately.

Quality

Effective training is essential to any system's successful operation. Clever Devices will provide a high
quality professional training program that will transfer technical and system operations knowledge to the
operators and managers of the MTD bus ITS System. Our proposed training plan includes all labor,
instruction, materials, and services necessary to provide MTD personnel with the means to transition to
and operate the new system without impact to operating capabilities or patron services.

Approach

The student’s ability to perform job related tasks will be used to demonstrate successful completion of the
training. CD products are intuitive to use; therefore, operations staff are not required to spend large
amounts of time in training. Most modules can be taught in half of a shift. Our lesson plans will be
carefully reviewed to ensure that safety is properly addressed and that system security is not
compromised.

Customization

Clever Devices custom tailors our training programs to match the needs of each transit authority. Our
proposed program is based on our current understanding of the system solution and needs. During
contract negotiations and throughout the project, training requirements may evolve, so Clever Devices
will work closely with MTD to make adjustments to the training program as necessary to ensure the
success of the training deliverables.

Training Plan Deliverable Document
During the project development phase, we will create a written training plan as a formal project
deliverable to document the training approach and submit it to MTD for approval prior to conducting any
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training. The training plan will include course syllabi including course descriptions, format, length,
frequency, instructor, and schedule.

Management and Scheduling

Under the direction of our project manager, our training personnel will be responsible for preparing
course material and managing training delivery. Working in concert with your project manager, Clever
Devices will set the time and location of the training courses. It will be the responsibility of MTD
management to schedule MTD personnel to attend these training sessions. Clever Devices will keep
attendance records and will issue training certificates to students after they complete the classes.

Materials

The training will use Clever Devices provided documentation together with topic specific training
materials to support each course in the training program. MTD will be provided with printable softcopies
of training materials which may include instructor guides, PowerPoint presentations and workbooks. The
MTD may reproduce and distribute unlimited copies of these for use by all internal personnel.

Trainers

Clever Devices will provide an instructor with both extensive ITS transit experience and training
expertise. Our instructors have successfully provided training to hundreds of customers. The training
methods and materials are created and managed as part of a comprehensive, structured program which
supports our field trainers in delivering high quality content for effective training. These same methods
are taught to our customers by our trainers when delivering a train-the-trainer program so that both
technical content and instructional guidance are provided.
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Figure 100: Test Bench - Bus In a Box

Maintenance training will similarly be done on test bench BIBs. Each BIB will include an IVN®
controller, VGA mobile data terminal, power supply, and other components selected after final design
approval, to permit maintenance personnel to perform test and diagnostic operations as well as
maintenance training.

7.8.2 Ruggedized Laptop

IVN® has fully automated retrieval of performance data and distribution of software and data updates, this
can also be done manually with a USB flash drive. However, Clever Devices has included with our
proposal the Dell latitude E6420 XFR ruggedized laptop to be used by service personnel as requested in
the RFP. If desired by MTD, a price reduction can be achieved with the removal of the ruggedized laptop.

The features of the ruggedized Laptop are:
e Windows 7 Professional, No Media, 64-bit, English
e Intel® Core™ i5-2520M processor (2.50GHz, 3M cache
e 4.0GB, DDR3-1333MHz SDRAM, 1 DIMM
e 256GB Solid State Drive
e  90W A/C Adapter (3-pin), MIL-STD 461F
e 88X DVD with Cyberlink Power DVD™, no media
o Dell Wireless™ 1530 802.11a/g/n Draft Mini Card
e Triple RF-Pass-Thru
e 14.0" HD (1366x768) Outdoor Viewable with Direct Vue™ and Mic only
e Secaled Internal English Backlit Keyboard, White
e Intel® HD Graphics 3000 without Fingerprint & Contactless Smartcard Reader
o Dell Wireless™ DWS5800 4G LTE Mini Card (Gobi™ 4000) — Verizon

This laptop does not come with a data service plan.
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7.9 Project Management
The Clever Devices project manager will work closely with the AIM project team and will provide or
meet the following requirements:

1. Coordinate design and engineering activities and provide a technical liaison to MTD

2. Have the authority to assign and schedule contractor personnel to perform all of the work
required to deploy the project
Provide a single point of contract for MTD to resolve all issues related to the contract
Be responsible for directing all subcontractors designs and work
Conduct project status meetings with MTD staff
Have a full and complete understanding of the contract documents and site conditions sufficient
to provide adequate direction for coordination of work

AN IS

7. Have at least three years’ experience in the implementation and management of mobile ITS
projects and have completed at least one such project for a fleet in excess of 50 vehicles

8. Be on site during all significant project events including installation and testing as necessary to
facilitate meetings, project activities, and information between Clever Devices and MTD

The senior technical staff member will work closely with the AIM project team and will provide or meet
the following requirements:

1. Act as a technical resource for coordinating all system design and implementation issue.

2. Check each technical submittal prior to its being sent to MTD for approval.

3. Check factory wiring and field work to assure quality.

4. Have sufficient understanding of the technical requirements of these specifications

Clever Devices provides single point management of the MTD project and provides the end-to-end
compliant technical solution. Clever Devices has selected Mr. John Nilson as the Program Manager and
Mr. Ross Sinclair to be the project manager of this AIM project. He will have the authority to make
commitments and decisions for the project that bind Clever Devices.

The project manager is the key point of contact for the MTD and for the Clever Devices project team to
implement the project approach. He provides several functions in planning to ensure team progress in
deployment of the system. The project manager is responsible for the following management functions
that keep the team focused and the project moving forward:

Scope Management: The project manager will:

e Track and manage the technical and contract requirements

o  Work with Clever Devices product managers to interpret the
product specifications and determine the tasks and deliverables
necessary to deploy a successful and compliant solution

e  Work closely with the systems engineer to configure, test, and
deploy the system

e Ensure the project team maintains focus in delivering the solution
in an efficient and compliant manner
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This plan will leverage much of the preliminary work completed in developing the concepts, and planning
for the proposed solution. Comments from the MTD will be incorporated into the plan after the first
onsite meeting, and returned for approval within two weeks of the meeting. Updates to the PMP will be
provided at the beginning of each month.

The Project Management Plan is the first deliverable of this project and will be invoiced by March 31,
2014 in order for MDT to meet their target of spending $375,000 by this date as per the
RFP addendum of November 11, 2013.

Clever Devices proposes the following phases for this project:

e Project Planning and Kick-off

e Design: Preliminary Design and Final Design

e MTD - AIM Solution Build (Specify which components are to be deployed)
e Factory Acceptance Test

e Mini-Fleet Testing

e Field Deployment

e System Acceptance Test

e Transition to Warranty

The high level project plan submitted with this proposal outlines this phased approach. The final

schedule will be determined based on the options that are chosen for this project as well as additional
schedule inputs and mutually agreed upon target dates for completion. The preliminary project schedule
included with this response, not only complies with the RFP objectives for milestones and completion
dates, but also takes into consideration the Progress Review Meetings, Schedules and Project Control.
Clever Devices will use Microsoft Project to create and maintain the project schedule. The plan will be
sent to MTD in MS Project, pdf and html format for those team members who do not have MS Project.
Clever Devices will work closely with MTD to identify MTD inputs and other schedule constraints in
order to present a “full picture” of the schedule. Clever Devices will update the schedule and submit it for
the MTD’s review at the beginning of each month.

Preliminary planning begins upon receipt of the RFP, and includes identifying the necessary interface(s),
defining the system architecture, and developing a preliminary project schedule with deliverables and
milestones for major tasks. Upon contract award, Clever Devices commences detailed project planning
and coordination. Clever Devices’ project team and the MTD’s staff members will jointly clarify their
respective roles and responsibilities, discuss the overall project, review the critical program milestones
and deliverables, and begin the relationship building process between Clever Devices, the MTD’s staff,
and other vendors and partners. Clever Devices recognizes that, while we have successfully deployed
similar projects, the AIM project is unique to the MTD and will require Clever Devices’ close
cooperation and responsiveness to the MTD’s unique requirements and needs for this specific project.
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The MTD AIM system build will be accomplished at the Clever Devices Woodbury location. The system
will be staged and tested by the Clever Devices engineers. A” dry” FAT test acceptance test procedure
that has been reviewed and approved by MDT is completed by our testing engineers in order to fully
validate the features and functionalities required by the contract and final system design. Once the MTD
AIM system is approved by our management team, the project manager schedules the factory acceptance
test witnessed by MTD.

Factory Acceptance Test (FAT) is completed at Clever Devices Woodbury, NY location. The MDT AIM
team attends and witnesses the full test of the system. The FAT is run by the Clever Devices System
Engineer following the approved testing procedure used in the “dry” run. We ask that all appropriate
MDT team members fully follow along with the FAT testing, which will take 3 days to 1 week to
complete. All issues will be documented and prioritized. Items that are deemed to be critical in nature as
well as those which do not meet the requirements of the contract or the accepted design will be fixed
before the next step of mini-fleet testing. It is the goal of our team that MDT is fully confident in the
solution before on-site installation and testing.

Mini-fleet testing is the next phase in the deployment process. All of the base contract elements and the
options picked by MDT at the beginning of the contract will be tested on a smaller subset of the MDT
vehicles. The system server and backend elements are installed and tested in parallel to the vehicle
equipment installation. The backend system, including the WLAN access points, will need to be fully
operational and tested at the site prior to the actual mini-fleet test. Once the backend system and the
vehicle equipment are installed, the mini-fleet vehicles will be conducted on one each of the nine (9)
vehicle types at the site. Mini-fleet testing and monitoring normally lasts 2 weeks depending on
features/options of the system.

Full fleet deployment begins once the mini-fleet test is fully approved by MDT. The Clever Devices
deployment team will fully install and test every hardware and software component of the system. Each
vehicle will be installed according to the approved installation drawings and final system design. Each
vehicle is fully tested and approved by MDT before the vehicle is released for service. Clever Devices
asks that a full inspection of the vehicle is completed before the new hardware is installed.

System Acceptance Testing is performed once all of the vehicles are installed and in service. The System
Acceptance Test will last for 30 days. The Clever Devices team will monitor the site and document any
issues. All issues will be addressed before approval of the System Acceptance Test.

They AIM system is transitioned to warranty service and into the hands of our Clever Care team after
System Acceptance Test is approved by MDT. The Clever Care team is introduced to the MDT team
during System Acceptance Test phase so that all of the contacts and instructions on how to utilize the
Clever Care team are clear to the MDT staff. The Clever Devices project manager and the Clever Team
representative will conduct a transition meeting with MDT.
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7.10  Design Review

The design of the MTD AIM system will be conducted in two phases with two document deliveries. They
are the Preliminary Design and Final Design documents. The submittals for the MTD AIM design will be
in accordance with all requirements as per Section 8.4 of the RFP. The following sections describe the
Clever Devices Process to complete the system design for the MTD AIM project.

Clever Devices’ will deliver the Preliminary Design Document within 60 days of the Notice to Proceed as
per section 9.1 of the RFP. Clever Devices will follow proven system engineering and design practices
and processes to incorporate any MTD specific features into Clever Devices’ standard products, and to
develop, test, and deploy the completed system. At a minimum, Clever Devices agrees to provide the
following elements of the Design as per section 9.1 of the RFP:

e Clever Devices will provide a draft software requirements specification document for any new
functionality that is being developed for AIM with an emphasis on the user interfaces and
interfaces to external systems.

e Clever Devices will provide data sheets for all major hardware and off-the-shelf software
components.

e A description of the computer subsystem including servers, dispatcher workstations, monitoring
workstations, yard workstation, interfaces, data archival, TDB, and installation information.

e A description of radio or wireless data communications systems including anticipated coverage
maps. If applicable, the coverage map will indicate the overlap coverage areas and areas where
phasing delay will inhibit data.

e A description of the methodology for maintaining MTD’s current route and schedule database in
Trapeze and its interface with AIM. This description shall include how the database will be
edited, handled, and interfaced to AIM; and the methodology for providing the database onboard
each bus for tracking route and determining schedule adherence.

e Scaled drawings showing details of the passenger information electronic display sign hardware.
The submittal shall also include a description of the display interface with the wired and/or
wireless data network used to provide data to the sign and the details for the data network.

e Mockups of web pages for the time of arrival passenger information including a description of the
website, a list of the pull down menus and items, a sample map display time of arrival tables.

e Optional: A description of the CAD user interface including AVL map displays, tabular displays,
incident reports, SAS functionality, data communication functions, fleet management reports,
AVL playback, incident reports, sample screens, a list of the pull down menus and items.

e Scaled drawings of the MDT with the exact key labeling and typical screen displays; and a
description of the operator interface with the MDT including all prompts, displays, and menus.

Requirements Review (RR): Clever Devices will conduct requirements review sessions very early in the

design process as part of the weekly conference calls, the progress review meetings, or ad-hoc meetings
as required. These requirements reviews will be essential to insuring a clear and accurate understanding
of the MTD RFP requirements and to establishing the requirements baseline for the final design
document.
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MDT Technical Reviews: In addition to the planned technical discussions during the progress meetings,
Clever Devices will conduct technical design document reviews with the MTD’s staff. The Preliminary
Design Document will be submitted and the technical review session will be conducted no later than 1
week after the presentation of materials to MDT. The same process will be followed for the Final Design
documents. A mock up or demonstration of the custom user interfaces will be presented during the
design process for review and approval by MDT. The Preliminary Design Review (PDR) and the Final
Design Review (FDR) will be followed by the formal submission of all finalized Design Documents. The

formal final submissions are based on any changes required by MDT during their review process.

During the Preliminary Design Review, Clever Devices will provide and review in detail the following
items as part of the in-process Final Design Document:

e Overview of system architecture

e Requirements traceability matrix

e Detailed hardware description, to include interface and configuration

e Detailed software description, to include user interface, data base design and configuration

e Detailed description of all 3" party interfaces

e Detailed description of central system equipment/servers configuration and reliability figures

e Major assumptions and risks

The technical design reviews will be conducted by the Clever Devices team, who will also ensure that
meeting minutes are created as required in section 9.1 — Design Review of the RFP.

The Final Design Review will be conducted when the system design has reached the final or “build to
baseline” design stage. Clever Devices agrees that the Final Design will be submitted within 3 months of
Notice to Proceed. The Final Design Document will be reviewed in its entirety during the Draft Final
Design review meeting and will include the following items:

e Refined or revised design details as presented during the preliminary design

e Detailed locations and mounting information for equipment specified for in-vehicle, at the garage

and the central system applications

e Detailed installation design drawings for each bus type

e Detailed descriptions of information and materials required by third parties

¢ Final and complete description of each AIM system and sub-system

e Revision project plan based on the Final Design Document

The final design package will incorporate changes discussed and approved during the design review and
meetings.
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7.11  Testing and Acceptance

Clever Devices will fully test the MTD AIM system and subsystems, components, equipment, hardware,
software, interfaces, databases, reports, networks, communications coverage, map accuracy, or any other
items or services provided under this Contract to assure that the system is compliant with all of the MDT
specifications, approved design concepts, and is free of manufacturing and/or material defects.

Clever Devices will include testing, with fully trained testing personnel as part of the acceptance
procedures for the project.

The testing phases provided by Clever Devices as part of our normal project management process are
completely in line with the requirements outlined in section 10 — Testing and Acceptance of the RFP.
The Clever Devices Testing Process in accordance with the MTD requirements is described below:

Pre-Delivery Testing:

Clever Devices will fully test the MTD system during our Factory Acceptance Test Phase at our
Woodbury, NY facility. The MTD system will be fully configured, “dry-run” tested by our engineering
staff and approved by our management team before the testing with the MTD team at our facility. A
Factory Acceptance test plan will be provided to MTD prior to the test. This test plan will fully test all
features and functionalities required and documented within the Final Design Document. Complete
testing records, including failures, will be maintained for review by MTD.

Core First Article Testing (CFA):

Core First Article Testing (CFA) will be conducted at MTD’s site. The testing will be conducted based
upon the accepted test plan developed for Pre-Delivery Testing. One of each of MTD’s vehicle types
will be tested during this period. Each vehicle will be fully installed will required components as per the
Final Design Document. The MTD IT system infrastructure will be installed and tested with the existing
MTD environment prior to the connection of the vehicles to the system. Once the IT systems and CFA
vehicles are installed, a full test of the system will be conducted with MTD present. Clever Devices will
provide MTD at least 1 week advance notice of the field test as required in section 10.2.2 — Core First
Article Testing of the RFP.

Clever Devices and MTD will determine the classification of testing failures during the testing planning
prior to the CFA testing. Clever Devices agrees that repeated malfunctions of similar system components
or subsystems shall be considered as a Class Failure. In the event of a Class Failure, the CFA testing will
be terminated and the cause of the Class Failure shall be determined and corrected by Clever Devices. All
system components that experience a Class Failure during testing shall be replaced by Clever Devices
prior to acceptance by MTD.

Once the CFA testing is completed to the satisfaction of MTD, the AIM system will be implemented on
the full MTD fleet according to the accepted project plan.

Final Acceptance Testing:
Final Acceptance Testing will be performed for a period of 30 days after the complete fleet is installed
with the new system. Clever Devices will closely monitor and report on the operation of the 30 day
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acceptance testing. At the end of the 30 day acceptance test, Clever Devices will prepare a full report of
the performance of the system. The system must perform as specified in the Final Design Document and
as per the acceptance testing plans and procedures agreed to during Pre-Delivery test and Core First
Article Testing process. If any deviations are found during the testing period, they will be addressed and
fixed by Clever Devices. MTD will review the Final Acceptance Test Report, including any
recommended corrections of any deviations, and provide guidance to Clever Devices on those corrections
if necessary. MTD will approve the final acceptance report provided it is in compliance with all of the
AIM specifications.

7.12  Preliminary Project Schedule

Clever Devices has provided our preliminary project schedule on the following page.
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7.13

MTD Responsibilities

One of the many key aspects to a successful project is a clear definition of roles and responsibilities. It is

very important that there is a clear communication between Clever Devices and MTD to ensure a

successful deployment of the project in an on-time and within budget manner. To that end, listed below

are MTD’s responsibilities to help ensure this success. Depending on the final contract Statement of

Work, this list may change to meet additional project requirements.

10.
11.

12.

13.

14.

15.
16.

Assign a project manager who will have the ability to coordinate on behalf of MTD

Provide basic infrastructure (power, work space, access to facilities, equipment storage area,
suitably equipped training room) required at each facility for installation of the system and
provide support in coordinating logistical arrangements for receipt and storage of project-related
equipment into project facilities

Assemble a project team (stakeholders and user representatives from various scope areas like
Maintenance, Operations, Marketing (for RTPIS), IT, Scheduling, database and system
maintenance (post deployment) etc.

Provide work rules, documented business practices, payroll rules, reporting requirements,
interface requirements, and any pertinent business requirement information

Ensure all relevant team members participate in period project status conference calls and attend
all project meetings such as the on site assessment and design meetings so that the project stays
on schedule

Provide support in the scheduling of training and related logistics and ensure that necessary staff
participates in training sessions

Provide timely review (within 2 weeks), comment, and approval of all requisite documentation
Provide information on bus stop locations and bus route data such as GIS data layers for the
entire serviced area

Provide a person to act as a driver for field data collection of routes and stops spatial data. The
collection will be done by a Clever Devices person using a Clever Devices van

Provide error free schedule exports to be consumed by the ITS solution

Provide a complete list of all vehicle types and configuration used in service (including spares),
including vehicle numbers, year, make and model, mechanical sub-systems (including make and
model), schematics, seating capacity (jump seats, Wheelchair positions, etc.)

Coordinate and provide vehicles to and from the equipment installation location and provide a
driver(s) to support installation test and field test as part of test procedures

Access and involvement to a mechanic(s) with a high-level of knowledge of each vehicle type to
provide bus technical support, access to bus design documentation and knowledge of equipment
configuration for each bus type to support the equipment installation design by Clever Devices’
application engineer

Provide all current transit scheduling and geographic data for scheduling system. Data must be in
a suitable format (MS Excel, MS Access table, .csv) and free from extraneous information in the
fields

Validate and complete data as required. Define or enter missing data

Arrange for wired network connections to within 10 yards of wireless LAN (WLAN) access
points
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17.
18.
19.
20.

21.
22.

23.

24.

Provide Clever Devices and its subcontractors with remote access to work stations and servers for
central system deployment as well as support and troubleshooting.

Participate in all stages of testing and provide approvals

Report problems using standard format agreed at the onset of the project

Provide necessary permits or permissions for any activities requiring outside authorization as
specified in the RFP

Provide support for installation of optional TSP intersection software updates

Our proposal is based on the fact that all existing or 3" party software, systems, components and
equipment are functioning properly and to manufacturers’ specifications during all phases of the
project. If this is not the case, it is presumed that MTD will work directly with its provider to
resolve any issues

Provide detailed maps of the complete areas intended for the Yard Wireless System Location and
Status coverage, both inside and outside the depot buildings. The maps must be drawn to scale
and clearly identify the parking spots for buses with accurate dimensions for all of the parking
areas, structure walls, wash bays, fuel bays, maintenance areas, and also show crosswalks, traffic
flow, entrances, exits, curb areas, no parking areas, etc.

Clever Devices’ philosophy is to implement the AIM solution to accommodate MTD’s business
practices. However, the integration of new ITS technologies may require MTD to embrace new
business processes that effect current operational activities. During the design phase, Clever
Devices’ project team will identify these and work with MTD to an amicable solution.
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8 Maintenance Agreement

Clever Devices prides itself on providing the best service and support in the industry. In order to ensure
that our hardware and software, which are designed to be free from defects, continue to function properly
and be in conformance with the technical requirements, Clever Devices has developed a maintenance plan
that reflects MTD’s needs as expressed in the RFP. Clever Devices’ commercial off-the-shelf (COTS)
system solution is highly reliable, which minimizes warranty and results in a low total cost of ownership.
MTD can confidently deliver improved service to its ridership and derive maximum return on its
investment in technology.

8.1 Warranty and Maintenance Overview

Clever Devices’ proposed COTS system complies with MTD’s business and technical requirements and
is designed to be fit for such intended uses. The system also complies with all applicable laws and
regulations relating to the project. MTD will acquire permanent title to all of the system’s hardware and
non-proprietary software provided under the contract, free and clear of all liens and encumbrances.

During the warranty period, Clever Devices will furnish at no cost any materials, labor, equipment,
software, documentation detailing the operation and maintenance of the system hardware and software
necessary to maintain the system in accordance with the warranty. Clever Devices will also provide any
software updates and patches while under the warranty period. In addition, the periodic updates may
include enhancements to the software that are implemented at the sole discretion of Clever Devices.

To perform services under the contract, Clever Devices will provide dedicated service employees, agents,
and subcontractors that have the necessary skills, training, and background to competently and
professionally provide support for the Clever Devices system. Clever Devices offers reliable support to
our customers in order to maintain each system to its fullest functionality and specified performance
requirements.

During the warranty and maintenance periods, Clever Devices’ Customer Care team ensures MTD is
getting an optimal return on investment by proactively identifying that Clever Devices’ software and
hardware products are being utilized according to their given functionalities. At no additional cost to
MTD, the team will work directly with you at your facilities several times a year to identify needs, and
will process your feedback and overall satisfaction.

8.2 Terms of Warranty

Clever Devices will provide one (1) year of warranty and support services on all deployed hardware and
software components under this proposal. As requested in Addendum 1 of the RFP, two (2) additional
one-year periods of warranty and support services are included in our proposal as options. The warranty
period commences at Final System Acceptance.

During the warranty and maintenance periods, the single point of contact for all warranty administration
will be Robert Manaseri, Director of Service, who can be reached via phone, email, or mail:

e Telephone: (516) 433-6100

e E-mail: rmanaseri@CleverDevices.com

e 300 Crossways Park Drive, Woodbury, NY 11797
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8.3 Support
Clever Devices’ Technical Support department is available by phone 24 hours a day, 7 days a week, and
365 days a year to assist our customers with issue resolution and to answer any questions. The Technical
Support department is located at Clever Devices’ main office in Woodbury, NY. MTD will be able to
report incidents to Clever Devices' Technical Support department via phone or email:

e Toll-free Technical Support Service: 1-888-478-3359

e E-mail: TechnicalSupport@CleverDevices.com

e 300 Crossways Park Drive, Woodbury, NY 11797

Clever Devices’ Technical Support will provide remote support through a MTD approved and authorized
network access to assess issues, diagnose problems, update software and data, and retrieve log files.
Clever Devices’ support technicians are available 24 hours a day, 7 days a week, and 365 days a year to
assist customers with hardware and software incidents. Backed by Clever Devices' software, deployment,
and application engineers, Technical Support provides our customers with prompt service and incident
resolution. The costs for remote support is included as part of Clever Devices’ hardware and software
warranty and maintenance solutions.

Clever Devices routinely uses a Virtual Private Network (VPN) connection with permission from the
transit agency to gain access to their internal network. Clever Devices will not access MTD's internal
network for any purpose other than for technical online support. If all attempts to troubleshoot an
incident fail, at the discretion of Clever Devices, an employee will be dispatched to MTD to help resolve
the issue.

Clever Devices’ Technical Support personnel will assign each reported incident a Customer Resolution
Tracking Number. The Technical Support department will be responsible for tracking, escalating, and
resolving the incident ticket.

8.4 Warranty and Maintenance

Prior to System Acceptance, Clever Devices will support MTD via phone, email, and text message.
Requests for assistance will be responded to within one hour of issue receipt. Critical issues that occur
after hours are to be directed to Clever Devices via toll free phone. After hour calls will be routed to an
on call technician who will respond within one hour of issue escalation. If all efforts to resolve an issue
remotely fail and on-site support is required, Clever Devices will dispatch a technician to arrive on-site
within two hours of the service call being received.

After System Acceptance, the Warranty and Maintenance period, Clever Devices will repair or replace
any faulty components. The cost of repairing or replacing a component is included in the warranty price.
MTD will report issues into Clever Devices’ Technical Support department.

During the maintenance period, a MTD technician, trained by Clever Devices, will provide repair
including removal and replacement of a defective component with a spare. If first line repair is not
successful in resolving the issue, MTD is to contact Clever Devices’ Technical Support who will assist
with remote diagnostic and troubleshooting.
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During the warranty period, Clever Devices will provide MTD with remote on-call support and a
maximum of three one-day trips onsite to support to assist in keeping AIM operating to specifications.

During the two optional one-year periods following warranty, Clever Devices will provide MTD with
remote on-call support and a maximum of three one-day trips annually onsite to support to assist in
keeping AIM operating to specifications.

MTD will send the defective component to Clever Devices for analysis and repair or replacement via a
Returned Merchandise Authorization (RMA) process. MTD will pay the shipping charges when sending
components to Clever Devices, while Clever Devices will pay for the shipping charges when returning
components to MTD, along with any applicable duties associated with the repair or replacement of faulty
components. MTD will be provided with maintenance and support documentation and can contact Clever
Devices at any time during the repair/replacement process to check the status of the component. Clever
Devices will provide MTD with a detailed quotation and/or invoice for all costs associated with non-
warranty repairs.

Santa Barbara will be entitled to software upgrades for all licensed products as long as you maintain a
software warranty program. Clever Devices is continually investing in its products and solutions to
satisfy the evolving needs of our clients. Santa Barbara will have access to these enhancements with no
additional costs for software licenses. If Santa Barbara decides to upgrade, Clever Devices’ staff will
evaluate the effort required to aid in the implementation, validation, and training (if required) for the use
of new features. Additional services and/or upgrades in hardware may be required in order to effectively
implement an upgrade. This will be discussed with Santa Barbara at the time of request.
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9 Price Proposal Form

Clever Devices has provided the fully completed and signed Price Proposal form on the following
separately numbered pages. This pricing is confidential and proprietary to Clever Devices. The Price
Proposal form has been signed by Clever Devices’ president in the upper right corner of the Summary
Sheet. Pricing notes have been included immediately after the Price Proposal form.

To meet the proposed schedule and pricing, it is important that Clever Devices receives timely response
to questions and access to necessary personnel. Additionally, our proposal also assumes that all third-
party software, systems, components, and equipment are functioning properly and to manufacturers’
specifications during all phases of the project. If this is not the case, it is presumed that MTD will work
directly with its provider to resolve any issues.
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need to describe existing fiber optic network

MDT even if no CAD?

interface cost with GFI & Trapeze

submit proposed installment schedule (in BAFO?)

list of which buses have equipment boxes

language that prefer perpetual license in Specs

NTD cert is option

demo: bring hardware & software

constrain license fee growth

don’t include shuttles with VHM

confidentiality: what is or is not? Reminder to mark as such; need clause in agreement
state that license fees include all updates

add sig to each pp form sheet?

include computer system description: how many servers and what apps on each
Using existing MTD physical server(s)?

Using existing MTD SAN for data storage?

Notes

Include overhead and profit within Price Proposal figures

Include cost of Transit Database in separate worksheet

Entries allowed only in green shaded cells

Leave cells blank as necessary; do not put text in numeric cells will result in error
sales tax column does not include T&M, S&TE, which have it included in their columns
print summary sheet for legal size

must manually calculate sales tax

enter company name on summary sheet and will populate other sheets

Issued November 19, 2013
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General:

Option items:

Summary Sheet:

L&M-3 Price Sheet:

S&TE-34-36 Price Sheet:

Pricing Notes

Unit Prices provided only apply to the purchase of the quantities defined,
as Unit Prices may include fixed costs or quantity discounts which can be
affected by changes in quantity.

The prices for all optional items are applicable only if exercised
concurrently with the base contract award. Options exercised separately
may incur an increase in price due to factors such as additional travel and
additional hours needed to complete work.

If one or more options are selected, there may be a reduction in labor
price.

The formula originally found in Cell I-20 in the provided Excel file has
been moved to Cell I-18 “Data Comm & AVL System-Service Vehicles-
Cellular” to correctly capture the price included for project management
for the “service vehicles”.

Base AIM Systems maintenance agreement includes base hardware
warranty for Years 2 and 3, as well as on-site support for Years 2 and 3
which includes three one-day trips per year.

Under Spares & Test Equipment (page 2 of 3), the Bus Stop
Announcement System Spare Parts Subtotal originally linked to Cell E-9
in the provided Excel file has been linked to Cell E-13.






10 Acknowledgement of Addenda Form
Clever Devices has provided the Acknowledgement of Addenda form on the following unnumbered page.
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11 Bidder Information Form
Clever Devices has provided the completed Bidder Information form on the following unnumbered page.
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SANTA BARBARA METROPOLITAN TRANSIT DISTRICT
Request for Proposals for AVL & ITS Management Systems (AlM)
BIDDER INFORMATION FORM

General Information

Business Name of Bidder:

Business Type: [] Corporation (State of Incorporation: ) [ 1 Partnership
[ 1 Sole Proprietorship [1 Other:
Business Federal Tax ID Number: (provide SSN if sole proprietorship)

Corporate Headqguarters

Street Address:

City: State: Zip Code:

Local Office [] (check box at left & leave below blank if the local office is the HQ or there is no local
office)

Street Address:

City: State: Zip Code:

Authorizing Contact (person authorized to bind the firm contractually, including change orders)

Name: Title:

Location: [] HQ [] Local Office [] Other:

Telephone: Cell: E-Mail:

Project Manager (anticipated primary contact during implementation of projects)

Name: Title:

Location: [] HQ [] Local Office [] Other:

Telephone: Cell: E-Mail:

Revised November 10, 2013






12 Credit & Work References Form

Clever Devices has provided the completed Credit & Work References form on the following
unnumbered page. Immediately following the Credit & Work References form, Clever Devices has
provided a letter from our previous bank showing our track record of financial responsibility and a letter
from our current bank showing our good standing. These letters and references demonstrate that Clever
Devices has the credentials and financial strength necessary to fulfill the project requirements completely.
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SANTA BARBARA METROPOLITAN TRANSIT DISTRICT
Request for Proposals for AVL & ITS Management Systems (AlIM)
CREDIT & WORK REFERENCES

Business Name of Bidder:

Credit References

Include your primary bank and two firms that you currently purchase materials or services from on credit:

Work References

Include five recent clients for which you have provided similar services to the project work:

Revised November 10, 2013
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HSBC X

534 Broad Hollow Rd. Suite 130

Melville, NY 11747
October 4, 2013

Re: Clever Devices Ltd
300 Crossways Park Dr.
Woodbury, NY 11797

To whom it may concern:

This letter is being provided to confirm that Clever Devices Ltd has recently established a depository and
credit relationship with HSBC Bank USA,NA. Clever Devices Ltd has a moderate 8 figure line of credit,
and a low 8 figure term loan with HSBC Bank USA, NA. Clever Devices Ltd. always handled its banking
and payments in a satisfactory manner. HSBC holds Clever Devices in high regard.

Regards,

Gl Al
Cristina Givelechian,
Vice President
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13 Partner, Subcontractor, & Supplier Listing Form
Clever Devices has provided the completed Partner, Subcontractor, & Supplier Listing form on the
following unnumbered page.
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SANTA BARBARA METROPOLITAN TRANSIT DISTRICT
Request for Proposals for AVL & ITS Management Systems (AlIM)
PARTNER, SUBCONTRACTOR & SUPPLIER LISTING

Business Name of Bidder:

List all partners or joint venturers; and any significant subcontractors or suppliers that would be participating in
the project. Include all parties that would be supplying the major mandatory and optional AIM systems.

Company Name: Nature of Relationship:

Description of Supplies/Services:

Company Name: Nature of Relationship:

Description of Supplies/Services:

Company Name: Nature of Relationship:

Description of Supplies/Services:

Company Name: Nature of Relationship:

Description of Supplies/Services:

Company Name: Nature of Relationship:

Description of Supplies/Services:
-]

Company Name: Nature of Relationship:

Description of Supplies/Services:

Company Name: Nature of Relationship:

Description of Supplies/Services:

Contact: Phone: E-Mail:

(Use additional sheets as necessary)

Revised November 10, 2013






14 Noncollusion Declaration/Compensation Certification Form
Clever Devices has provided the completed Noncollusion Declaration/Compensation Certification form
on the following unnumbered page.
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