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REQUEST FOR PROPOSALS 
 

Transit Technologies Catalog 
for the 

Washington State Transit Insurance Pool 
 
 
Proposal due by:  January 5, 2022    WSTIP Contract #C2022-07 
 
Questions May Be Directed to: 
Joanne Kerrigan, Member Services Manager 
Washington State Transit Insurance Pool  
PO Box 11219 
Olympia, WA 98502 
joanne@wstip.org 
 
Introduction 
The Washington State Transit Insurance Pool (WSTIP or the Pool) is a public agency formed for the 
purposes of risk sharing, loss prevention, and insurance purchasing.  WSTIP intends to contract with an 
individual or firm for a compiled report or catalog of descriptions of various safety-improving technologies 
available to transit agencies. Your firm is invited to submit a written proposal.   
   
Organizational Overview 
The Washington State Transit Insurance Pool is one of many pools currently operating in the State of 
Washington.  WSTIP was established in 1989.  Currently, there are 25-member transit agencies which 
participate in the property and liability programs offered by the Pool.  The Pool represents most of the transit 
agencies in Washington State.  Member vehicles travel close to 100 million miles a year.  The 
programs/coverages offered by the Pool include General & Auto Liability, All-Risk Property (including auto 
physical damage), Boiler and Machinery, Employee Fidelity/Crime, Cyber, and Public Officials Liability.  The 
Pool provides loss prevention and risk management services to our Pool members.  The Pool is governed by 
a Board of Directors consisting of one member from each of the 25 agencies and an Executive Committee 
consisting of eight elected members.  The Pool employs a staff of 12 full-time employees.  WSTIP is 
regulated by the Washington State Risk Manager and audited annually by the Washington State Auditor.   
 
Scope of Work 
The objective of this catalog is to provide transit agencies a resource of useful information regarding 
emerging and proven technologies for those considering piloting or testing safety enhancing technologies for 
fleet operations. This work will focus primarily as an update to the report titled Risk Mitigation Technologies 
for Transit Fleet Operations from April 2018. It will highlight many of the technologies that were included in 
the previous report, including any next generation versions of those systems, while also including any new 
technologies that have shown potential for commercial viability since 2018. It should also cover a summary 
of findings or lessons learned from transit agencies or other entities where the product might have been 
piloted or used as case studies for reference. This report is attached for reference. 
 
As part of a new section of this catalog, WSTIP would like the proposer to evaluate the progress of adopting 
or making available safety technologies in new buses by contacting several bus manufacturers:  Gillig, New 
Flyer, NABI, BYD or Orion. Additionally, case studies or a summary of findings from any local governments 
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that have piloted or running an autonomous vehicle should be included in the catalog as supplemental 
information. 
 
The Washington State Transit Insurance Pool staff will provide direction and insight in the report review 
phase to ensure the scope of the research meets the needs of the pool. Deliverables will include: 

• A draft report 
• A final report 
• A presentation of findings in summary form either via a recorded video or in person to the group of 

WSTIP’s choice.  
 
The goal of this summary is to disseminate the findings of the report to increase agencies’ awareness of, 
knowledge about, and understanding of safety enhancing technologies available for the transit environment.  
 
WSTIP is seeking these services to begin in early 2022 and be complete by June 1, 2022.  The cost of 
preparing the April 2018 version of the Risk Mitigation Technologies for Transit Fleet Operations was 8,000. 
 
Proposal Requirements 
Your proposal shall include, in the order listed, the following: 
 
1. The background on your firm and identification (including resumes) of the personnel or team members 

to be involved in the account, including their professional qualifications and experience. 
2. A list of public entities that you now serve and have served in the past five (5) years.  Also, the name 

and telephone number of persons to contact for references.  This reference list should also include 
how long you have been conducting business with this entity and the scope of services provided (i.e. 
investigation, claims audits, monitoring of claims, risk management services, etc.). 

3. Please provide a statement which assures the Pool that you have insurance coverage in the following 
areas:  1) Workers’ Compensation; 2) General Liability; and 3) Automobile Liability. The successful firm 
will be required to provide evidence of these coverages upon implementation of the contract. 

4. Estimate of time needed to complete this project. 
5. Outline of understanding of project scope, deliverables, and sample of research product or closely 

related work product to the one described in the scope. 
6. Please provide a copy of samples of project timelines or status reports given in the past to update 

clients on the progress of the project. 
7. Please provide a flat fee quotation for services that is inclusive of all your costs and expenses, 

including the cost of one electronic copy. 
 
Process 
 
Activity Date/Deadline 
Question Period ends December 27, 2021 
Proposals due January 5, 2022 
Firm or person selected January 12, 2022 
Agreement signed January 21, 2022 
Work begins February 1, 2022 
Work completed by June 1, 2022 
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Indication of Interest 
If you are interested in submitting a proposal and wish to be kept informed of questions and answers, please 
let us know by submitting an email to RFP@wstip.org and providing a contact name/email address to send 
any written responses to questions. 
 
Questions 
Questions regarding this proposal shall be submitted in writing no later than December 27, 2021 to Joanne 
Kerrigan, Member Services Manager, joanne@wstip.org.  Responses will be made in writing and will be sent 
to all that have indicated an interest in making a proposal. 
 
Submittal of Proposals 
Proposals will only be accepted electronically.  The proposal shall be in the form of a PDF and may be 
emailed to:  RFP@wstip.org Subject: Transit Technology Catalog.  WSTIP may telephonically interview 
some or all candidates (at WSTIP’s discretion).  All proposals must be received no later than 5:00 pm PST 
on January 5, 2022.  Late proposals will not be considered.  All proposals, whether selected or rejected, 
shall become the property of the Washington State Transit Insurance Pool. 
 
Selection and Evaluation of Proposals 
All proposals received in accordance with these RFP instructions will be evaluated to determine if they are 
complete and meet the requirements specified in this RFP. An award will be made to the Proposer whose 
offer is judged to be the most advantageous to WSTIP.  
 
The following criteria will be considered in evaluating the proposals: 
 

▪ Quality of the proposal, including an expressed understanding of the catalog project 
requirements 

▪ Experience, particularly with similar public entity or research related projects 
▪ Staffing and project organization 
▪ Work plan/technical approach 
▪ Cost 

 
Award of Contract 
The Pool reserves the right to reject any or all proposals submitted.  Award of the contract will be made to 
the firm, in the sole opinion of the Pool, which will provide the best service and that best meets the needs of 
the Pool’s members.   
 
 

WSTIP reserves the right to reject any or all proposals. 
 

Deadline for submittal:  January 5, 2022 5:00pm PST. 
 
Bids Subject to Public Records Requests 
All bids received shall remain confidential until the apparently successful bidder, if any, is announced.  
Thereafter, the Bids shall be deemed public records as defined in RCW 42.56.030 to 42.56.130 and RCW 
42.56.210, 510, .520, .540 & .580 “Public Records.” 
 

mailto:RFP@wstip.org
mailto:joanne@wstip.org
mailto:RFP@wstip.org
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Any information in the bids that the bidder desires to claim as proprietary and exempt from disclosure under 
the provisions of RCW 42.56 (Public Records Act) must be clearly designated. The page must be identified 
and the particular exception from disclosure upon which the Bidder is making the claim. Each page claimed 
to be exempt from disclosure must be clearly identified by the word “Confidential” or “Proprietary” printed on 
the lower right-hand corner of the page.  
 
WSTIP will consider a bidder’s request for exemption from disclosure; however, we will decide predicated 
upon Chapter 42.56 RCW. Marking the entire Bid exempt from disclosure will not be honored. The bidder 
must be reasonable in designating information as confidential or proprietary. If any information is marked as 
confidential or proprietary in the bids, such information will not be made available until the affected Bidder 
has been given an opportunity to seek a court injunction against the requested disclosure. 
 



Risk Mitigation Technologies  
for Transit Fleet Operations 

 

 
ABSTRACT: 

The goal of this report was to develop a catalog showing how existing and emerging 
technologies can be used to proactively mitigate risk and improve driver performance.  
Therefore, this report seeks to showcase a variety of practical solutions that have been 
implemented successfully by US transit providers to promote safe, reliable passenger 
service.  While many emerging innovations hold great promise, this paper will focus on those 
technologies and methods that have generated measurable (documented) benefits.  Due to 
the rapid pace of innovation, new solutions will emerge—and existing products will be 
refined—in ways that will benefit bus operators as they perform their daily duties.  This 
report features products, use cases, and practices that can be utilized without delay. 

Prepared for the Washington State Transit Insurance Pool  
by Steve Mentzer - April 2018  

ABOUT THE AUTHOR - A career in IT and software development led Steve to transit in 1999 
through a public/private partnership formed with Metropolitan Transportation Authority New 
York City Transit to develop a fully interactive bus simulator.  As a function of this role, Steve 
became a pioneer of simulator-based training activities designed to promote the training and on-
going development of professional van, bus and rail operators.  Steve can be reached at (734) 546-
1393 or s-mentzer@live.com. 
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Introduction 

Driving a transit vehicle in today’s crowded, distracted world requires a high degree of skill 
and the concentration of a surgeon.  Accident data reveals that well over 90% of roadway 
accidents are the result of human error.  A fact that has led to an overwhelming tide of 
sentiment that human drivers need to be taken out of the loop entirely and replaced with 
emerging technology capable of automating the driving function.  Simply put, we appear to 
have reached the conclusion that machines can operate more effectively without us.   

Despite this mad rush to bring self-driving cars into the mainstream, the fact remains: human 
beings are currently responsible for piloting passenger vehicles and this is not likely to 
change in the short term.   

Furthermore, there will be a turbulent period of transition that will involve the interplay of 
conventional vehicles (piloted by human drivers without technological assistance) with 
augmented vehicles (piloted by human drivers with Advanced Driver Assistance Systems) 
and fully autonomous vehicles (driverless machines piloted by computers).  

During this transitional period (which could potentially last for decades), a great deal of 
knowledge acquisition will be taking place as this broad array of mobile players must 
somehow learn (through Artificial Intelligence) to co-exist.  Eventually machines will take 
over—allowing roadway travelers to experience the accident-free flow of vehicular harmony 
being promised by driver-less car manufacturers. Until this happens – we’re stuck with those 
lovable, yet fallible pilots of sophisticated machinery known as human beings. 

 
Figure 1. This graph indicates that US Roadways have become more dangerous. 
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We live in a time where cars are becoming safer, yet our roads have become more dangerous 
(Figure 1).  The National Safety Council (NSC) reported 40,327 vehicle deaths in 2016 and 
attributed 40,100 to 2017, indicating a meager improvement of 1%1.  Although puzzling, the 
recent rise may simply be a distressing response to a healthy economy. 

The US is currently experiencing an all-time high in the number of vehicles using our 
roadways and the miles driven.  In response, the frequency and severity of accidents have 
both risen sharply causing insurance providers to experience more claims, and in turn, 
diminishing margins. 

This trend was examined by Verisk in the following graphs illustrating the rise in total miles 
driven (Figure 2), liability property damage (Figure 3), and collision physical damage (Figure 
4). This data indicates that our roadways are posing significant challenges to drivers of all 
kinds. 

 
Figure 2. Total Miles Driven on US Roads 
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Figure 3. Increase in frequency and severity of Liability Property Damage 

 
Figure 4. Increase in frequency and severity of Physical Damage Collision 

Clearly, drivers need help and bus operators are not the only ones in need of assistance. 

Blinded by the Hype 

The experience of bringing a disruptive technological innovation to the transit industry in 
the form of the first fully interactive bus simulator was nothing short of exhilarating.  The 
interest and buzz that was generated on ‘unveiling day’ left those involved with the project 
a bit overwhelmed by the prospect of success.  I can tell you as an ‘insider’ that our initial 
offering showed great promise, but it remained a far cry from the product that has since 
been developed and implemented at over 70 transit properties across North America.  A lot 
of additional work was required and the ‘limitless’ possibilities—foreseen as practical 
applications of the technology—ended up being tapered back just a bit. 
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The experience taught me that the promise of an emerging technology often struggles to live 
up to the hype surrounding it.  This may best be understood by examining the Hype Cycle 
(Figure 5) developed by the Gartner Group and Technology Adoption Life Cycle (Figure 6) 
presented by author Geoffrey Moore in his book, “Crossing the Chasm.”  Consumers need to 
be aware of this phenomenon. 

These two models are certainly relevant today as the media frenzy swirling around the 
utopian promise of self-driving cars is nearly out of control.  They also served as guideposts 
regarding what to include—and what to discard—as topics for this paper. 

Suffice it to say, there is no shortage of ‘information’ touting the greatness of the latest gadget 
in hypothetical terms, significantly more effort is required to reference material that 
validates this ‘greatness’ in practical terms (aka ‘achieved outcomes’). 

For example, the “Safe Turn Alert System” (which provides an audible warning to 
pedestrians indicating a bus operator’s intention to execute a turn) received rave reviews 
(from early adopters) immediately following implementation.  Interestingly, reviews have 
either been adjusted—endorsing less significant safety performance improvements―or 
privately retracted as continued use of the system failed to sustain initially yielded results. 

Based on the length of time a version of the Safe Turn Alert System has been in production—
the number of transit properties that have since adopted this technology appears to have 
fallen short of the initial projections. 

 
Figure 5. The Gartner Hype Cycle 

The five phases of this journey are expressed within the graph and explained below: 
Innovation Trigger: A potential technology breakthrough kicks things off. Early proof-of-
concept stories and media interest trigger significant publicity.  Often no practically usable 
product exists and commercial viability remains unproven. 
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Peak of Inflated Expectations: Early publicity promotes the initial success stories which 
are often accompanied by scores of failures that go largely unreported. Some companies will 
take necessary action to correct problems; many do not.  Instead, they choose to double their 
marketing efforts, thus creating a sense that the technology is more capable than it really is. 

Trough of Disillusionment: Interest wanes as experiments and implementations fail to 
deliver the promised results. Producers of the technology adjust or fail. Investments 
continue only if the surviving providers improve their products to the satisfaction of early 
adopters.  This phase is often where promising new products go to die! 

Slope of Enlightenment: More instances of how the technology can benefit the enterprise 
start to crystallize and become more widely understood. Adoption rates begin to rise.  
Second- and third-generation products appear from technology providers. More enterprises 
fund pilots; conservative companies remain cautious, which leads to sustained periods of 
inaction. 

Plateau of Productivity: Mainstream adoption starts to take off. Criteria for assessing 
provider viability are more clearly defined. The technology's broad market applicability and 
relevance are clearly paying off.  Products become part of daily life. 

Geoffrey Moore describes the challenges of bringing a new product forward by examining 
the various market segments that must be conquered along the way. 

 

Figure 6. The Technology Adoption Life Cycle 

The gap marked above as “The Chasm” is where many new technology producers encounter 
their “moment of truth.”  The chasm greets tech companies riding high on the easy success 
associated with courting Innovators and seduces them to expect the same easy success with 
Early Adopters.  However, struggles are likely to ensue. 

The Innovator is eager to help the tech firm smooth over the rough edges that will make their 
promising new product more palatable to those buyers who choose to follow (aka the Early 
Adopters).  The Early Adopter is generally an Innovator “who failed to arrive first to the 
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party.”  These first two markets tend to be more forgiving of shortcomings and remain eager 
to help the technologists overcome their deficiencies.  The Early Adopters are willing to 
soldier through some initial struggles, but will lose interest and enthusiasm quickly, 
especially if a ‘sexy new’ product enters the market.  Establishing firm traction with Early 
Adopters is not easy and may require additional rounds of funding.  Focus shifts from 
finishing the product to generating sales. 

If a technology company succeeds at managing their way across the chasm, the Early 
Majority will begin purchasing and implementing their solution.  Life is good.  Success in this 
market creates a ripple effect that will encourage the remainder of the Early Majority to come 
aboard at a far brisker pace.  The Late Majority will follow until a new disruptive technology 
emerges.  The Laggards may continue to buy the product even after superior technology 
becomes available.  For example, Laggards certainly don’t mind buying music on CDs or 
watching movies on VHS.  

If we choose to overlay these two models—one on top of the other―they will align most 
significantly where the new technology’s fate will likely be determined… the point where the 
Trough of Disillusionment coincides with the dreaded “chasm” (Figure 7). 
 

 

Figure 7. Overlaying the Hype Cycle with the Technology Adoption Lifecycle. 
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Please note, the Plateau of Productivity doesn’t match the back of the Adoption Life Cycle 
curve because the magnitude of productivity is often sustained by replacing damaged units, 
securing upgrades, purchasing 2nd and 3rd generation versions, and so on. 

It may help to keep these models in mind as you face the endless stream of hype being 
generated about self-driving cars.  Things are not always as they appear. 
 
This paper will present a catalog of safety technologies that can be used to mitigate risk and 
improve driver performance.  It will focus on solutions that have a proven track record and 
the ability to provide a measurable return on investment.  Products described have either 
been widely adopted by other transit properties or considered to be “implementation ready.”   
 
Solutions stuck in the earliest stages of the adoption lifecycle, prohibitively expensive, or 
extremely difficult to implement (i.e. Hyperloop) have been omitted.  Ultimately, agencies 
should strive to adopt solutions that won’t leave them licking their wounds over sunk costs, 
lost time and wasted effort.  
  
This paper is comprised of five categories:  

1) Driver Risk Management Systems 

2) Transit Signal Priority 

3) Collision Avoidance Solutions 

4) Advanced Driver Assistance Systems 

5) Rapid Reviews 

Effort has been made to address potential barriers, highlight implementation strategies, 
recognize best practices, include cost estimates, and share results and peer references. 

This information is intended as a resource for transit managers seeking new methods and 
tools that will generate continuous improvements within their transit operations. 

Section 1: Video Event Recorders (VER) 

The Impact of Risky Driving Behavior (Driver Risk Management) 

Safety represents freedom from risk.  Risk can be thought of as the possibility for loss, 
damage, or injury.  Any time a bus moves or leaves the yard, an agency assumes a degree of 
risk. 

A core challenge to safe bus operation lies in the human brain’s ability to recognize and 
respond to perceived risks.  As human beings, we like to think that we are risk averse.  Yet, 
we see examples of needlessly risky behavior all around us. 
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Risk-taking refers to our degree of willingness to engage in behaviors that have the potential 
to be harmful or dangerous, yet at the same time present an opportunity for an outcome that 
can be perceived as positive or desirable. 

Each of us harbors personal needs, wants, and desires that we are forced to manage each day 
to ensure our own well-being.  Some needs are powerful enough to lead even the most 
reasonable person to assume risk to satisfy their desire for something.  When this happens, 
people tend to justify the risks they have taken with explanations that seem perfectly 
reasonable.  For example, a bus operator may justify rushing through the red signal to help 
a loyal customer who is late to a meeting.  Another operator may choose to run ahead of 
schedule to give themselves additional time during their breaks and layovers to tend to 
urgent personal matters.   

Once we sacrifice our personal standards and willfully conduct acts of low risk, the door of 
acceptance begins to open towards acceptance of ever-increasing levels of risk.  It’s a 
slippery slope. 

Operators must somehow learn how to put aside such desires, so they can focus on making 
the right decisions.  In a sense, safety can be boiled down to how well an operator can manage 
and control their own behavior. 

As Tim Autrey from the Practicing Perfection Institute points out in his book, “6-Hour Safety 
Culture,” our behaviors govern our actions and our actions determine our results. 

So how are we doing?  

Data reported by Traveler’s Insurance Company in 2016 indicates:  

• Vehicle crashes are the #1 cause of workplace fatalities. 

• Vehicle crash injuries average 3x the cost of other workplace injuries. 

• Annual fatalities from vehicle crashes exceeds 40,000 people. 

• After years of decline, the fatality rate associated with vehicle collisions is rising. 

The last bullet point is particularly troubling as most vehicles are equipped with advanced 
safety features.  If cars have never been safer to operate, why are accidents on the rise? 

Behavior is difficult to manage. 

In what has become known as the Heinrich Pyramid, Herbert William Heinrich noted in his 
1931 study of causation on industrial accidents, 300 unsafe acts will lead to 29 minor injuries 
and one major injury or fatality (Figure 8).  Heinrich’s study has generated much debate, but 
it has also caused a great number of safety professionals to shift their focus away from 
lagging indicators to examine and act on those unsafe acts and behaviors that lie at the 
bottom of the pyramid.  The thought being that if we can somehow eliminate the unsafe acts 
that lead to the minor incidents we might be able to prevent the next fatality. 
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Figure 8. Heinrich’s Pyramid of Causation 

In 2016, Bryon Cook, an analytics expert, revised Heinrich’s pyramid by applying a powerful 
set of algorithms to analyze billions of miles of driving data.  Bryon sought to correlate the 
number of risky driving behaviors with the occurrence of minor and major accidents.  
Bryon’s research found that driving results in a more direct route to the major collision, due 
in part to the growing number of people operating vehicles while distracted.  The results of 
Bryon’s analysis identified a correlation of 190-6-1.  This shows that driving requires less 
risky behavior to generate a major event than suggested by Heinrich’s work. 

Habits influence behavior. 

Any action repeated consistently over time will soon form into habit.  Habits are less taxing 
on our brains and make common tasks easier to perform.  Our habits tend to influence our 
behavior.  Therefore, our results are largely a function of our habits.   

When habits form in the absence of oversight (continuous monitoring and correction), there 
is potential for deviation from the proper way of doing things.  Deviation from the desired 
norm or standard is commonly known as practical drift.  Consistent deviation from the norm 
introduces risk to bus operations.  In many cases, drivers are not consciously aware that they 
are no longer performing tasks the way they were trained to perform them.   

The tendency towards drift might explain why training alone is unable to curb unwanted 
driving behaviors.  Training tends to be applied as a scheduled event that is conducted 
outside of the operator’s normal work routine.  As (Figure 9) illustrates, slight deviations tend 
to occur over time, so the trainer will not likely be present in the operator’s work 
environment to identify deviations or to provide the necessary corrections that would 
prevent the deviations from becoming habitual. 
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Figure 9. Practical Drift illustrates how deviation from the norm affects performance. 

The primary goal of any transit organization is to help their operators develop and maintain 
safe driving habits.  How does an agency determine whether an operator practices safe 
habits as they perform their jobs?  Is there a reliable way to identify drift and risky driving 
behavior after operators complete their training and begin passenger service? 

A manager without knowledge of a problem has zero chance of fixing it. 

If behavior is difficult to manage internally, how can we hope to manage behavior 
externally―as a function of management?  Is it possible for a manager to effectively monitor 
the daily driving habits for even a single operator?  Of course not.  So, what can be done? A 
growing number of transit properties rely on video technology to become their eyes and ears 
in the field. 

Video Event Recorders (VER) 

Video telematics allow critical information to be extracted from daily driving activities.  It is 
not uncommon nowadays for a bus to be equipped with a half-dozen cameras.  As a result, 
transit agencies are required to manage vast stores of raw video data containing more hours 
of activity than is humanly possible to review.  As a result, it’s impractical to expect any safety 
department to effectively monitor the driving behavior of even a single operator.  It simply 
cannot be accomplished without significant help from technology. 

The most popular video-based Driver Risk Management systems combine the use of cameras 
with g-force sensors to identify notable exceptions to safe bus operations.  This is known as 
exception-based risk management.   
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G-force sensors can detect hard-braking, rapid accelerations, abrupt steering maneuvers, 
and other vehicle movements that indicate abnormal driving behavior.  When combined with 
Global Positioning Systems data and bus telemetry, a device can be used to trigger video 
recordings that may also capture instances of speeding, traffic violations, and other risky 
driving behaviors.  The g-force sensor also triggers video recordings in response to collisions 
or bus crashes. 

What does the Video Event Recorder capture? 

The most effective systems integrate separate video feeds captured by an outward facing 
lens and an inward facing lens.  Both views are required to conduct a thorough analysis of 
risk.  Investigators will seek to understand what the operator was doing in response to a 
situation that triggered the recording of an event. 

Video Event Recorders run continuously, but only record when triggered by an event.  The 
Video Event Recorder will publish a video clip capturing the critical seconds prior to—and 
immediately following—the event.   

Captured videos can be uploaded for review by a third party.  The review will determine 
what triggered the event and whether the clip might be used to promote learning and 
continuous improvement.  Video clips can also be used to determine fault.  In many cases, 
video is used to exonerate a bus operator falsely accused of causing an accident.  Video 
recordings provide the evidence needed to determine root cause—allowing claims to be 
challenged or settled quickly (if the operator was at fault). 

The National Transportation Safety Board (NTSB) encourages the use of video event 
recorders as an effective means of taking proactive steps toward the prevention of vehicle 
collisions.  The NTSB acknowledges the practical benefits available to accident investigators, 
but also recognizes the potential value of incorporating Video Event Recorder data into 
safety management programs.   

The NTSB’s “Most Wanted List of Transportation Safety Improvements” recommends video 
recorders for conducting system-wide performance monitoring of fleet operators.   

The Federal Transportation Administration (FTA) has embraced the Safety Management 
System (SMS) practice of self-reporting so-called ‘near miss’ data.  Near collision data can be 
used to conduct reviews and analysis that will inform an effective mitigation strategy 
designed to prevent the potential collision from ever happening.  Human nature may serve 
to discourage self-reporting†, however Video Event Recorders allow agencies to capture 
potential ‘near miss’ situations indiscriminately. As a result, more useful data becomes 
available for the agency to utilize in developing effective risk reduction methods to address 
known problems. 

The Importance of Coaching  

A captured event is generally addressed during a private one-on-one coaching session with 
the operator that was involved in the incident.  To be effective, corrective actions need to be 
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clarified as soon as possible following an event.  Otherwise, the event loses its impact and 
the learning potential is diminished.  A third-party review is conducted immediately 
following an event to determine whether the video contains an instance of risky driving 
behavior.  If so, the person responsible for coaching the operator will confirm root cause and 
prepare an appropriate plan of action designed to mitigate the associated risk.    

The best coaching sessions allow the operator an opportunity to first review the video before 
weighing in with their own comments.  It is important to consider the operator’s 
observations before any advice or corrections are given by the coach to correct the behavior.  
This gives the operator a chance to demonstrate that they understand the mistakes that were 
made and what behaviors, actions, or decisions require correction.   

If an operator can articulate the appropriate corrective action to apply (when faced with a 
similar situation), the coach may not need to provide any further instruction.  This would 
represent an instance of self-coaching and proves that the operator understands how to 
achieve the desired improvement.  Obviously, there will be times when the operator remains 
unclear regarding how to improve their performance.  In this case, the coach should impart 
the requisite knowledge that will lead the operator to correct their performance. 

Managing Programs Effectively 

Transit Managers are becoming increasingly reliant on data to inform decision-making.  As 
a result, Driver Risk Management vendors now offer robust software applications and 
customer support services to help safety managers define daily work plans, manage work 
flows, generate reports, and administer the program effectively. 

Most video-based Driver Risk Management solutions are delivered as a managed service 
featuring robust software applications, performance dashboards, report cards, and 
dedicated support personnel that become an extension of your safety team.  The sole 
purpose of the support team is to ensure that the program delivers the desired outcomes.   

Transit properties operating Driver Risk Management solutions have found that maintaining 
a set cadence for conducting formal program reviews is a critical element for success. 

Dashboards, alerts, and notifications can be established to ensure timely communication of 
key performance data and significant events.  Alerts can be sent to designated personnel 
based on severity.  Managers will be notified of collisions, egregious behavior, or manually 
triggered-events as they occur enabling swifter response and support for operators during 
critical moments. 

Leverage Data with Analytics 

Predictive analytics deliver compelling insights that can be used to track trends, discover 
undetected risks, manage hot spots, prioritize a list of riskiest drivers with predictive 
performance concerns, compile a list of safest drivers, etc.  The information derived from 
analytics can then be used to promote personalized plans for improvement, to identify your 
‘superstars’ as well as those making the most significant strides towards improvement. 
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One of the most useful benefits of the program is being able to objectively quantify operator 
performance.  Access to real-time performance data empowers managers to reinforce safety 
policies through rewards and recognition and to apply progressive discipline measures in a 
clear and fair manner.  The data will let an operator―performing below standard―know 
exactly what they must do to raise the level of their performance.  The Video Event Recorder 
will continue to monitor the operator to determine whether the operator is improving 
(changed their behavior) or continues to struggle (by repeating the unwanted behavior).  If 
an operator continues to exhibit risky driving habits after coaching has been received, the 
agency may have to decide whether the operator is fit to remain in service. 

Data confirms high performance. 

More importantly, managers will have pertinent data that can be used to recognize those bus 
operators that routinely perform their jobs in a safe manner.  These individuals truly deserve 
credit for putting in the hard work and maintaining the personal discipline required to 
transport people safely. 

The Value of Program Reviews 

Best practices clearly point to the importance of conducting periodic program reviews.  Such 
reviews should encourage participation across all levels of the transit organization.  
Committing to a regular review process sends a clear message to everyone in the 
organization that safety is a priority.  Management’s willingness to participate in the review 
process encourages consistent engagement with the program.   This will help to ensure that 
coaching effectiveness remains high and may determine the rate at which improvements will 
be realized. 

Initial success comes relatively easy due to the structure and daily discipline imposed by the 
Driver Risk Management, plus everyone will be motivated to generate positive results.  
Achieving year-over year improvements proves to be a bit more challenging.  A periodic 
review of the data―with all of the key stakeholders present―helps guard against 
complacency and prevents an agency from back-sliding or resting on their laurels.   

Reviews offer an opportunity to recognize the progress being made while setting sights on 
the next level of improvement the agency will strive to achieve. 

Agencies are advised to work closely with their vendors to ensure that all critical data is 
made to flow into Safety Management Systems data banks for tracking purposes and for 
reporting continuous improvement results to the Federal Transit Administration. 

Obstacles and barriers to overcome 

Gaining agreement from bus operators―permitting cameras to be installed in the operator’s 
compartment―can be a delicate process.  Operators typically resent any form of intrusion to 
their work environment.  Acceptance depends on transparency and maintaining open lines 
of communication with Union representatives. 
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Nobody wants to have a camera monitor their every move, so a bit of resistance should be 
expected. Operators must be educated to understand there are limitations to the program 
(e.g. event review vs constant surveillance) meant to minimize intrusions.  They deserve an 
opportunity to express their concerns and ask questions. 

Unions may seek to bring the issue to the bargaining table as an invasion of their privacy.  
Don’t panic.  Negotiation guidelines have emerged helping numerous US transit properties 
gain acceptance from their unions.  Operators need to understand how they will benefit 
before accepting the program.  Therefore, it is imperative that coaching be administered in 
a positive, non-threatening manner.  Once operators understand that their jobs are not in 
jeopardy and the program is meant to promote their personal development―acceptance 
becomes much easier to obtain.  Care must be taken to assure operators that the Driver Risk 
Management program will not be used to punish them when risky behaviors are captured 
by the Video Event Recorders.  There must, however, be agreement that the risky behavior 
must cease.  Ultimately, the operator must assume responsibility for changing their behavior. 

No-Cost Trials Minimize Risk 

Implementing a video-based Driver Risk Management system requires an agency to accept 
some changes to their daily routine.  As with any change, adopting a Driver Risk Management 
program involves a process that must be managed closely to ensure a successful transition 
to the new way of doing things. 

Many vendors provide risk-free trials to help organizations determine whether a Driver Risk 
Management program will be a good fit.  Trials offer value beyond validating whether the 
proposed solution works.  Trials serve to foster acceptance of the proposed changes and limit 
project scope to levels that will not overwhelm participating staff with additional 
responsibilities.  Trials allow agencies to gauge impact and optimize critical aspects of the 
Driver Risk Management prior to a fleetwide roll out. 

The importance of involving union representatives throughout the trial process cannot be 
understated. 

Where are video-based Driver Risk Management programs deployed? 

Video Event Recorders are heavily utilized by private contractors such as Keolis, First 
Transit, Transdev, and MV Transportation.  They are joined by a growing number of large, 
urban transit providers such as LA Metro, New Jersey Transit, DC Metro, Pace Suburban Bus, 
Utah Transit, Jacksonville Transit Authority, just to name a few. 

Lytx DriveCam, SmartDrive, and Mobile View currently boast the largest number of transit 
clients.  Other vendors include Omnitracs, PeopleSoft, MiX Telematics, and GreenRoad. 

Best Practices 

Selecting a Video Event Recorder Vendor 
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Ø Agency identified three suppliers that could meet their requirements for a Driver Risk 
Management Program. 

Ø Invited all three companies to participate in a side-by-side Pilot run-off 
Ø Established evaluation criteria across four key areas:  

1. Program:  
· Execute within Budget and Schedule,  
· Deliver training for 100% of designated operators 
· Effective Communication & Problem Resolution  

2. Operational: 
• Ease of Use, Real Time Feedback, Reporting  
• Measure Behaviors, Idling and Fuel Reporting  

3. Financial:  ROI, Long Term Viability of Vendor  
4. Technical:  Reliability & Installation 

A successful pilot or trial should run for a period of 2-3 months and involve enough buses 
to collect a data sample that may serve as a viable representation of the local bus service.  
Most agencies used between 25-50 buses depending on the size of their fleet. 

All collected data, reports, feedback, and observations should be measured objectively 
against “go/no go” criteria that has been established before the trial begins. 

Tabulated results will help the Agency determine whether the program is right for them 
and to choose a vendor best-suited to support their efforts. 

Life after Implementation 

v An objective 3rd party review of video clip (no matter how egregious) keeps things 
from getting personal. 

v Initial Review conducted by 3rd party seeks to identify root cause and risk behaviors 
involved 

v Risk value assigned to indicate severity or significance (agency retains ability to 
agree/disagree and correct for local context that could impact 3rd party interpretation 
of risk) 

v Analytics helps prioritize coaching so riskiest event is corrected before addressing 
less risky counterparts 

v Coaching sessions load (w/ video clip) into each Coach’s daily in-basket as a 
prioritized list 

v The video clip of the captured event is enhanced with list of risk behaviors identified. 
v Coach reviews video w/ attached notes and prepares for the session 
v Operator reviews video and given opportunity to explain the event from their 

perspective 
v Actions taken in the moment are discussed and compared with any insight that has 

been gained since the event occurred. 
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v Agreement is reached regarding the appropriate corrective action or behavior change 
required to prevent a repeat of the event.  Standard Operating Procedures should be 
reviewed where applicable. 

v Operator and coach document plan together and sign. 
v Operator returns to passenger service. 
v Video Event Recorder will continue to monitor to note improvement or capture 

instance of repeated behavior. 
v Clips captured following a collision can be uploaded for immediate review by Agency 

personnel. 
v Such clips should be included in the analysis to determine root cause and retained 

with Accident Report 
v If operator is at fault, Agency able to determine appropriate stance pending claim 
v If operator is not at fault, Agency is able to defend 
v Video helps Agency manage the public relations following a collision. 

It takes discipline to keep the initial workload manageable after the Video Event Recorders 
have been installed.  Behaviors can now be monitored that failed to draw attention prior to 
the arrival of the Video Event Recorders.  This will naturally increase the number of events 
that require supervision.  Use the insights gained during the trial to help you set your initial 
expectations for the program.  It pays to start small and build on success over time.  A full 
program can be deployed successfully by taking well-planned, manageable steps.   

Results 

Transit properties have achieved significant reductions in the frequency and severity of 
collisions. 

1. Greater Cleveland Regional Transit Authority (GCRTA)  

Initial Highlights:   (Year 1) 

· 60 percent reduction in posted speed violations. 
· 55 percent reduction in red light violations. 
· 53 percent improvement in seat belt compliance.  

On-Going Results:  (Years 1 & 2) 

· 33% reduction in Frequency 
· 24% reduction in Severity 

Incremental Improvement: (Year 2 over Year 1) 

· Collisions have decreased by 25% 
· Near Collisions have decreased by 20% 
 

2. New Jersey Transit (NJT)  

· 62% Reduction in Frequency 



Risk Mitigation Technologies for Transit Fleet Operations 
 

 
July 2018        Page 18 

· 57% Reduction in Severity  
Five-Year Summary from July 2012-Jun2013 to July 2016-Jun 2017 

3. Trans Dev  
· 79% decrease in unsafe following distance 
· 88% decrease in speeding 
· 52% reduction in collision frequency 
· 94% improvement in seat belt compliance 

Agencies have reported reductions in costs associated with fraudulent claims, property and 
auto liability, Worker’s Compensation, fuel consumption and they field fewer customer 
complaints. 

An effective Driver Risk Management Program reduces risk by changing behavior.  Trans Dev 
has experienced a $5 million drop in annual claims cost through their daily commitment to 
eliminate risky behavior at the properties they serve. 

Ballpark Price Estimate 

While each vendor offers similar products, their specific solutions are available in a variety 
of configurations—making it very difficult to determine what an Agency might expect to pay 
based on their fleet size and other factors.  For example, some vendors offer unlimited events 
while others charge by the clip or offer packages based on the number of expected events.  

The same difficulties apply when trying to compare each vendor’s managed services against 
one another because some features may be included as standard items, while others may 
offer a similar feature as a priced option. 

Even though variation persists at the line item level, the full cost to deploy Video Event 
Recorders fleetwide (and package them with a managed service) remains surprisingly 
comparable.  Therefore, an agency that operates a fleet of 25 vehicles might expect to pay 
somewhere between $30 K and $45 K up front to deploy with approx. $10 K in recurring 
fees.  

Installation and Training 

Video Event Recorders can be installed by an Original Equipment Manufacturer as part of a 
bus build or they can be installed on-site by the certified installers.  Vendors will likely deploy 
an expert team of professionals to install, configure, test, and implement the Driver Risk 
Management solution.  Relationship managers responsible for on-going support services will 
deliver on-site training upon successful implementation of the Driver Risk Management 
system.  On-line training is often available as a supplement to the initial on-site delivery of 
end-user training. 

The initial training will cover basic functionality, system administration, coaching 
workflows, dashboards, reports, and any special features the transit agency may wish to 
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utilize as part of the program.  Most software is web-based making it accessible from desktop 
computers, tablets, smart phones, and hand-held devices. 

Peer Contacts 

Video-based Driver Risk Management programs have been successfully implemented by a 
growing number of transit properties ranging in size from small, rural to large, urban 
providers.  As a result, agencies that are interested in pursuing Driver Risk Management 
should encounter very little difficulty finding a peer organization that can guide them 
through the process.   

Individuals listed below have been pivotal in making a positive impact on the safety culture 
within their organizations.   

1. Greater Cleveland Regional Transportation Authority (GCRTA) 
Dr. Floun'say Caver 
(216) 356-3518 
Email: fcaver@gcrta.org 

 
2. Jacksonville Transportation Authority 

Ms. Lisa Darnall 
(904) 630-3181  
E-mail: ldarnall@jtafla.com 

3. LA Metro 
Mr. Al Martinez 
(213) 922-2956 
E-mail: martinezal@metro.net 

 
The power of the Video Event Recorder is fully realized once an effective driver risk 
management program has been put in place.  A program that captures and responds 
proactively to leading indicators—in the form of risky driving behaviors.  The Video Event 
Recorder merely serves to collect the data needed to keep the program running effectively.  
This explains why use of low-cost dash cams alone fail to promote next level safety 
performance.  The use of any camera in the absence of a triggering mechanism, analytics, 
coaching, and daily management will only allow an agency to respond to lagging indicators. 

Section 2: Transit Signal Priority (TSP) 
FACT: Delays incurred by buses waiting at signalized intersections typically account for 10 

to 20 percent of bus running times.2 

Transit Signal Priority is not a particularly new concept, nor is it typically classified as a 
safety technology by transit professionals.  Nevertheless, Transit Signal Priority manages to 
address a significant source of stress for bus operators: the ability to consistently maintain 
schedule.  Too much stress can have an adverse effect on safe bus operations. 
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We all know the first law of transit priority: Safety-Service-Schedule.  A bus operator’s 
actions must always be governed by this hierarchy.  Any time an operator chooses to place 
either Schedule or Service over Safety—in order of importance—the possibility for bad 
things to happen tends to rise. 

While awards are rarely given for punctuality, bus operators commonly fall under scrutiny 
for arriving late to their designated stops.  Tuning out the complaints of angry 
passengers―upset by the tardy arrival of their bus―is easier said than done.  An 
accumulation of late arrivals (and exposure to bus full of agitated passengers) tends to create 
a high degree of stress for bus operators.  Stress causes operators to look for ways to make 
up time, so they can get back on schedule.   

How does a bus operator go about recovering lost time?   

Well, as you might guess, time recovery options are somewhat limited and tend to encourage 
risky driving behavior.  Tardy operators resort to speeding, sweeping through turns, 
impatiently changing lanes, rushing through intersections late in the light cycle, aggressively 
moving into and out of bus stops, compressing dwell times, etc. In extreme cases, operators 
may be forced to skip their much-needed personal breaks—all in their attempt to recover 
lost time.   None of these behaviors are conducive to safe bus operations. 

Eliminating or reducing the pressures associated with Schedule allows operators to remain 
more relaxed so they can focus their attention on the task of driving.  In his book “Brain 
Rules”, Dr. John Medina identifies stress as being ‘bad for our brains’.  Dr. Medina even cites 
a study that indicates chronic stress can inhibit executive function by as much as 50%.  This 
is the type of thinking that involves problem-solving and self-control—two things bus 
operators need to perform their jobs effectively. 

Operators forced to skip their breaks will soon find their concentration being hijacked by an 
undeniable request to answer: “Nature’s calling.”  Cognitive function can be easily disrupted 
when such urgent needs arise.  If that urgent need for attention does not relate to the driving 
function, the distraction can place a bus operator at risk. 

Daily exposure to stressors that operators feel powerless to control—tends to drive down 
job satisfaction.  Operators suffering from low morale are more prone to miss work—in an 
effort to alleviate their stress levels.  A study conducted in 2014 indicates the necessity to 
comply with timetables under increasingly congested roads contributes the most strain on 
the bus drivers’ workload3.  Time-induced stress is cited as a primary reason why bus 
operators may decide to quit driving and look for a different line of work.  Therefore, 
anything that alleviates the pressure to meet schedule will likely benefit your operators. 
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Figure 10. This illustration represents a typical Transit Signal Priority efficiency model. 

So what is Transit Signal Priority? 

Transit Signal Priority is most commonly associated with Bus Rapid Transit (BRT) and 
represents the dynamic ability for an approaching bus to either extend the current green 
light condition or shorten the light cycle to hasten passage through an intersection (Figure 
10). 

Transit signal priority typically attempts to facilitate the movements of buses across 
signalized intersections through temporary traffic signal timing adjustments following the 
detection of an approaching bus. The two most common adjustments constitute green signal 
extensions and early green recalls. Green extensions are granted when a bus is expected to 
arrive a few seconds after the green ends, while early green recalls are granted to 
accommodate buses arriving a few seconds before the start of the next green cycle. 

How does Transit Signal Priority work? 

Signal priority modifies the normal signal operation process to better accommodate transit 
vehicles. 
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A basic Transit Signal Priority implementation requires the bus to be equipped with an 
emitter capable of communicating to a sensor or receiving device.  The receiver must be 
placed in a communication loop with the traffic controller.  The traffic controller is usually 
equipped with a processing card that is solely responsible for managing the signal priority 
based on the information being conveyed by an approaching bus. 

Emissions can be generated in the form of Radio Frequency (RF), Optical Infrared (IR), or 
WiFi signals* depending on the type of system selected for implementation. 
* 5.0 GHz Wi-Fi with 802.11n (or 802.11ac) protocol 

A more sophisticated approach operates at the network level by utilizing automated vehicle 
location and control (AVLC) systems to determine if the transit vehicle is behind schedule 
before communicating to the traffic signal controller that priority is requested.  

The Automated Vehicle Locator system can determine the degree of adherence of the transit 
vehicle to its pre-determined schedule. Using Automated Vehicle Locator, the transit vehicle 
can communicate a more specific message to the traffic signal controller (e.g. “I am a bus that 
is behind schedule and request priority”). On the other hand, if the on-board (or central 
Automated Vehicle Locator) computer determines that the bus is ahead of its schedule as the 
bus approaches the intersection (“running hot”), or within certain pre-determined 
parameters (e.g. not more than 3 minutes behind), no request for Transit Signal Priority will 
be made to the traffic signal controller. This is called “selective priority” or "conditional 
priority."  

One system benefits from the advantages of satellite navigation technology and does not 
require roadside installations. The On-Board Unit (OBU) uses Global Positioning Systems to 
determine the transit vehicle’s exact position, transmits the data to the traffic control center 
and requests coordinated green phases to help the bus as needed to maintain schedule.  As 
soon as the bus finishes crossing an intersection, its On-Board Unit signs off at the 
corresponding registration point, and the control center returns signals to the normal traffic 
light switching routine until the next bus approaches4. 

What are the barriers or obstacles? 

The potential adverse impacts of transit signal priority are increased delays and queue 
lengths for vehicles traveling on cross-streets.  However, transit signal priority may be 
implemented in an area without significant negative impacts on the general traffic if the 
preferential measures are tailored for the area and developed by considering the needs of 
the entire traffic population5. 

In addition, traffic engineers must be convinced of the benefits associated with Transit Signal 
Priority as they will have the final say regarding implementation.  Since the current traffic 
controls were likely put in place by the local traffic engineers, getting them to consider 
Transit Signal Priority requires a good bit of tact.  It may be wise to consult with a peer 
organization prior to conducting an initial meeting with traffic engineering staff to ensure a 
desirable outcome. 
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What are the benefits? 

“We need to reduce travel time for riders on congested Baltimore city streets and Transit 
Signal Priority is helping us accomplish that goal,” according to Maryland Department of 
Transportation Maryland Transit Administration Administrator Kevin Quinn.  “With transit 
signal priority alone, we are seeing time savings of up to 21 percent on some downtown 
corridors in the morning.  Combined with 5.5 miles of dedicated bus lanes in downtown 
Baltimore, certain routes are seeing a time savings of up to 25 percent, fulfilling Baltimore 
Link’s promise of faster, more reliable transit.” 

Unfortunately, data specifically measuring the safety impact associated with Transit Signal 
Priority is sorely lacking and this makes it difficult to justify implementing Transit Signal 
Priority solely from a safety perspective.  Consequently, most agencies focus on the return 
on investment that can be gained by improved operational efficiency, reduced fuel costs, 
better utilization of fleet assets, and being better for the environment.  

In at least one study, the benefit/cost ratio associated with signal wait time reductions 
resulting from deploying Transit Signal Priority was found to be approximately 2:1 over 10 
years, offering a payback period of approximately 3 years6. 

The Rhode Island Public Transportation Authority (RIPTA) indicated if they can achieve a 1-
minute reduction in travel time across all of their routes it represents a savings of $36,600 
annually.   

King County Metro began deploying Transit Signal Priority in the late 90’s/early 2000’s and 
shared the following results: 

§ Average reduction in bus travel peak period:   5.5% 

§ Average reduction in bus delay at signalized intersections: 25% 

§ Reduction in buses with travel time >30 min:   40% 

The Federal Transit Administration published results from Chicago, Los Angeles and 
Oakland that attributed the following savings to Transit Signal Priority7: 

Travel Time Savings 
· Travel time savings associated with Transit Signal Priority in North America have 

ranged from 2 to 18 percent, with typical reductions of 8 to 12 percent. 
· In Los Angeles, the Metropolitan Transportation Authority saw a 7.5 percent reduction 

in travel times along its two Bus Rapid Transit corridors (0.3 and 0.5 minute/mile 
average reductions) after Transit Signal Priority was installed. 

· In Chicago, buses along a Transit Signal Priority corridor along Cermark Road saw an 
average of 15 percent reductions in travel time. 

Bus Delay at Signals 
· In Los Angeles, Metropolitan Transportation Authority's bus rapid transit (BRT) 

routes saw bus delay at intersections with Transit Signal Priority reduced by around 
35 percent. 
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· In Oakland, along San Pablo Avenue, buses saved an average of 5 seconds per 
intersection. 

· Overall, studies have shown that reduction in bus delay at Transit Signal Priority 
enabled signals ranges from 15 to 80 percent. 

Cost Savings 
TriMet (Portland, Oregon) has Optical Infrared bus detection systems installed at over 275 
intersections in the Portland area. Although the "Streamlining" system hasn't allowed for the 
permanent reduction of the number of peak buses on a route, it has allowed the agency to 
delay purchasing additional buses by an estimated eight years, while still being able to serve 
additional passengers. 

· This delay provides approximately $13.4 million in long term savings (12 buses per 
year for eight years at $140,000 per bus per year) for TriMet. 

· Los Angeles Metropolitan Transportation Authority saves approximately $3.3 million 
per year on its two Bus Rapid Transit corridors, due to a traffic signal delay reduction 
of 4.5 minutes per hour. These cost savings assume a daily savings of $110.25 per bus 
per day, for 100 buses operating 300 days a year. 

An emerging source of Analytics 

One vendor has responded to the transit industry’s growing dependence on data to inform 
operations and other strategic initiatives.  The data that can be collected by Transit Signal 
Priority systems will enable managers to evaluate On-Time Performance metrics in a variety 
of ways to benefit resource planning as well as daily operations. Managers will be able to 
evaluate performance across a given route, pinch points, problem areas, etc. (Figure 11) 

 

Figure 11. Transit Managers can now use analytics to inform their decision-making. 
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Who are the primary suppliers of Transit Signal Priority? 

Global Traffic Technologies, LLC (GTT) is the leading supplier of Transit Signal Priority due 
to the widespread use and deployment of their Opticom solutions for public transit.  Global 
Traffic Technologies boasts a roster of more than 3,100 cities and they have a strong track 
record for delivering systems with a high degree of reliability.   

Global Traffic Technologies is the first supplier to offer Priority Control as a Service 
(PCaaS).  Instead of spending capital up-front to purchase and install the hardware, Global 
Traffic Technologies enables transit properties to roll the cost of deployment, on-going 
maintenance, and capital costs into a fixed monthly fee.  This is the model of the future, so 
you can expect other suppliers to follow suit. 

Other suppliers that have successfully deployed Transit Signal Priority solutions include 
EMTRAC, Siemens, and Iteris. 

What does Transit Signal Priority Cost? 

The cost typically varies between $35,000 and $50,000 per intersection.  The vehicle emitter 
represents a very small portion of this cost ($75-$350) depending on the type.  Transponders 
(representing the low-end at around $75 per vehicle) are steadily being displaced by 
Infrared Radio Optical or Radio Frequency units.  As previously mentioned, one vendor 
utilizes satellite navigation technology and does not require an on-board device to be 
installed on the transit vehicle to request signal priority. 

Lessons Learned 

San Francisco Municipal Transit Authority and Utah Transit shared the following lessons 
learned during the process of implementing a Transit Signal Priority system: 

· Remain patient with the infrastructure. All systems have flaws and it is important to 
understand the system. 

· Placement of Transit Signal Priority activation detectors is important, ensure any priority 
maximizes benefit to transit vehicles while minimizing delay to others. 

· Not all signals need the same amount of priority. A more balanced approach for all users 
could be allowing less priority at major intersections and more at minor intersections. 
The theory was that a little more delay for the transit vehicle at major intersections is fine 
if they will move faster through the minor ones. 

· Do not forget about the associated maintenance. There is more to consider beyond the 
initial capital cost of the system. If a system is not maintained, it will not work properly.8 

 

Section 3: Collision Avoidance Systems (CAS) 
As discussed during the introduction, the task of operating a bus safely in today’s busy, 
distracted world has never posed a greater challenge for professional bus operators.  The 
sheer amount of latent risk and potential hazards that converge at the typical downtown 
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intersection is truly mind-boggling.  Such environmental complexity demands acute 
concentration, situational awareness, vigilant observation skills, discipline, and sustained 
focus from the bus operator.  In addition, city centers attract dense concentrations of 
people—walking, riding bikes, rollerblading, skateboarding—who are there to work and 
play and they all expect to share the roadway with city buses. 

 
Pedestrian behavior can be extremely difficult to predict as individuals will typically go and 
do whatever makes sense to them as they attempt to achieve their personal agendas.  Of 
course, people don’t always act in a deliberate manner nor do they always consider the 
consequences of their actions—that is, until it is too late. 

It can be very difficult, if not downright impossible, to predict what someone may decide to 
do at any given moment.  Each person maintains their own standard for risk aversion. 

Unfortunately, when pedestrians act carelessly or even recklessly, the professional bus 
operator is expected to respond with the appropriate action that will keep them free from 
harm.  Pedestrian behavior adds another layer of complexity that must be managed by bus 
operators during passenger service. 

Motor vehicles certainly pose a high-degree of risk to bus operators, but they are far less 
vulnerable than people who proceed on foot, ride bicycles, scooters and motorcycles.  
Potential collisions with cars and trucks are bad enough, however when collisions involve a 
more vulnerable object such as a pedestrian, the outcomes can be dramatically more severe 
and sometimes end in tragedy.  The industry recognizes this special group (comprised of 
pedestrians, bicyclists, and motorcycles) as “vulnerable roadways users” or VRUs. 

Transit providers strive to prevent collisions of any kind.  However, they are most 
determined to avoid contact with Vulnerable Roadway Users.  A great deal of capital, time, 
and resources is invested each year towards the training (and on-going development) of 
professional bus operators.  Bus operators receive far more training than the average 
motorist, yet the transit industry experiences a higher percentage of fatal pedestrian 
collisions when compared against the rest of the driving public.  
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Figure 12. Percentage of Fatal Collisions for Transit Buses vs. General Driving Population 

The unfavorable comparison illustrated by (Figure 12) is particularly troubling to transit 
professionals.  Pedestrian collisions are regrettable events that exact a heavy toll on those 
involved.  Injuries tend to be severe resulting in high-cost claims, settlements, and personal 
suffering.  Families are forced to endure unforeseen hardships and the operator is often 
plagued by mental anguish even when such incidents have been deemed non-preventable.   
This is a nightmare to be avoided by any measure. 

The transit industry has long demonstrated a willingness to consider any avenue that will 
lead to a reliable solution.  The industry’s steadfast commitment to eliminate pedestrian 
fatalities is being bolstered by the Vision Zero movement and the rapid advances being 
made in collision avoidance technologies. 

Vision Zero is a global strategy to eliminate all traffic fatalities and severe injuries, while 
increasing safe, healthy, equitable mobility for all.  The movement began in Sweden during 
the 90’s based on ethical standards that recognize the only acceptable statistic for traffic-
related deaths is zero.  It has spread to a growing number of cities across the US. 

Washington State Transit Insurance Pool assumed a pivotal role in transit’s crusade to end 
pedestrian collisions by entering into a unique partnership with Munich Re, Rosco and 
Mobileye. 

Mobileye is the developer of a Driver Assistance System (DAS) that uses smart vision sensors 
in conjunction with their proprietary processors to run specialized algorithms able to 
identify roadway hazards.  Mobileye’s algorithms can be used to detect potential collisions 
and issue alerts that serve to warn the operator of pending calamity.  Ultimately, the system 
grants bus operators extra time to react when a response is needed to avoid or mitigate a 
collision. 
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The potential benefits associated with any new technology can only be realized after it has 
been adopted for practical use.  It is unrealistic to think that a new product can be deployed 
across an entire fleet overnight.  These things take time. 

Converting the Fleet 

The Federal Transit Administration recognizes the standard service life of a transit bus to be 
12-years.  Agencies may decide to extend the useful life by conducting a mid-life rebuild of 
the engine and other key components.  This has the potential to add another 5-10 years to 
the serviceable life expectancy of the bus.  Studies (based on some very complicated math 
formulas) have been used to determine the most cost-effective service life of a diesel bus to 
be 20 years.  Hybrids should be replaced somewhere between 14-18 years. 

A study of Light Duty vehicles (Figure 13) indicates a fleet turnover rate of 14.8 years.  This is 
based on an average annual fleet replacement percentage of 7% (Figure 14).  The life of a 
Heavy Duty vehicle (such as a fixed route bus) tends to be longer as the cost to purchase such 
vehicles encourages owners to hold on to them longer. 

 
Figure 13. Fleet Turnover Rate 

 
Figure 14. Vehicles purchased as % of Fleet 

A quick look at the US vehicle market shows just how long it will take for Forward Collision 
Detection to make its way into every registered vehicle.  The first US production vehicles 
offering forward collision detection were released in 2000.  The graph below (Figure 15) 
indicates the percentage of available vehicles that offer Forward Collision Detection through 
2015. 
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Figure 15. Percentage of Vehicles Being Offered with FCD 

This graph on the following page (Figure 16) shows the adoption rate and indicates the 
number of cars purchased with Forward Collision Detection.  This represents an adoption 
rate that is considerably lower than the rate of availability. 

 

Figure 16. Percentage of Vehicles Being Offered with Forward Collision Detection 

This graph (Figure 17) shows the adoption rate and indicates the number of cars purchased 
with Forward Collision Detection.  This represents an adoption rate that is considerably 
slower than the rate of availability. 

 

Figure 17. Percentage of Vehicles Being Offered with Forward Collision Detection 
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The curve indicates the projected adoption rate assuming the technology is acquired as a 
function of new vehicle purchases.  This curve suggests it will take decades for all vehicles to 
have Forward Collision Detection assistance for the driver.  The time to accomplish the same 
goal will happen much more swiftly on a fleet-by-fleet basis.  However, if technology is 
adopted organically as a function of new vehicle purchases to replace those that have 
reached end of life, the process could still take a little over a decade. 

Of course, forces can be applied to change the timeline.  If the technology can be applied as a 
retrofit to an existing vehicle, the fleet could be equipped far more quickly.  Obviously, 
Washington State Transit Insurance Pool has thought of this possibility, which likely explains 
the decision to pursue a pilot of the Mobileye solution.   

Shield+ was the first legitimate Collision Avoidance Systems to be offered as a retrofit for 
transit vehicles.  A retrofit enables an entire fleet to be equipped at one time.  Of course, 
implementation could also occur in smaller lots to ease the financial strain.  This would 
extend the time required to equip the entire fleet, yet it would allow the retrofit to happen 
within the budget realities each agency must face and manage effectively. 

 

Figure 18. Multiple sensors combine to extend monitoring capabilities. 
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Shield+ deploys up to four multi-vision smart sensors (strategically placed around the bus) 
to watch for pedestrians and cyclists that can become hidden by mirror assemblies or A-
pillar columns – in the front, on the left, and right sides of the bus (Figure 18). 

Shield+ constantly monitors the driving environment and 
provides real-time visual and audible alerts when pedestrians or 
cyclists are in the bus’s danger zones. 

Shield+ represents the most promising Collision Avoidance 
capability to emerge during this period of rapid innovation 
being fueled by the insatiable pursuit of self-driving cars.  
Mobileye’s software currently enjoys status as one of the most 
widely deployed Collision Avoidance technologies worldwide 
(with recent reports indicating that up to 15 million vehicles 
have been equipped, thus far). 

Washington State Transit Insurance Pool has already completed the initial phase of a formal 
trial of Shield+ that enabled participating agencies to test and evaluate the inherent 
capabilities of this system using their existing fleet vehicles.  The results of this pilot have 
been presented to Washington State Transit Insurance Pool Board Members and is being 
shared with the transit industry.  Despite this, the results merit inclusion as summarized 
below: 

· The pilot lasted three months 

· Eight transit systems participated: Ben Franklin Transit, C-TRAN, Community Transit, 
InterCity Transit, King County Metro, Kitsap Transit, Pierce Transit, and Spokane 
Transit 

· 38 buses were used (each retrofitted with Shield+ CAWS) 

· 250 bus operators participated 

· 352,129 operating miles were covered during 23,798 hours of bus operation 

· 16,600 hours of video were captured 

· 10,000 detected events were logged 

· Resulting in zero occurrences of pedestrian or forward collisions! 

The pilot confirms the results promised by Mobileye’s website:  

Ø Up to 90% reduction in overall collisions 

Ø Up to 60% reduction in forward collisions 

The achievement of zero collisions (forward or pedestrian) represents a remarkable 
accomplishment and is cause for great optimism, particularly since the results were achieved 
without the added benefit of automated braking. 

How much help do humans require? 
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Systems designed so that human operators may respond more effectively to adverse 
situations offer tremendous potential towards making our roads safer.  The challenge lies in 
determining how much time is required to avert an adverse outcome and knowing whether 
ample time exists for the human driver to administer an appropriate response.  There is no 
guarantee that given enough time, the human driver will respond in a manner that will avert 
the outcome.  This explains why it’s so tempting to have machines take over. 

So how do ADAS developers decide how much control should be automated in 
response to a potentially threatening situation? 

Decision-making and reaction time are both highly complex topics that can be affected by a 
broad range of variables.  It is not the intent of this paper to delve into a deeper examination 
of either subject; however, data suggests that driver reaction time accounts for a variable 
portion of the time required for a vehicle to reach a complete stop in response to a stimulus.  
Dr.  Marc Green, PhD has determined that nearly half of the distance required to stop a car 
traveling at 55 mph can be attributed to driver reaction time1. 

The brake reaction time is the amount of time that elapses between the recognition of an 
object or hazard in the roadway and the application of the brakes. The length of the brake 
reaction time varies widely between individual drivers. An alert driver may react in less than 
1 second, while other drivers may require up to 3.5 seconds2.  

Stopping the Bus 

Data suggests that an alert operator can bring a bus traveling 3 mph to a complete stop in 
3.5 seconds.  The calculation includes the time it takes for the operator to respond with a 
brake application (reaction distance), the mechanical process of the brakes to engage (brake 
engagement distance), and the roll-down speed (physical force distance) of the bus in 
response to the braking forces3.  A standard response time of 1.2 seconds was assigned to 
represent a fully engaged bus operator.  This value does not account for prevailing road 
conditions, age, fatigue levels, or other contributing factors.  Even so, stopping distance could 
be reduced from 13’ down to 7.72’ if the vehicle automatically applied the brakes instead of 
waiting 1.2 seconds for the driver to make the application.  Conversely, if the operator 
required twice as long to respond with a brake application (let’s say 2.4 secs) while traveling 
at 3 mph, the bus would travel an additional 5’ for a total stopping distance of 18’.  This would 
suggest that the ability to remove the human operator from the brake response could have 
a significant impact on collision avoidance for scenarios involving pedestrians and a bus 
traveling at a low rate of speed. 

Taking Appropriate Action 

Evasive maneuvers that involve complex muscular responses take longer to administer.  For 
example, braking requires an operator to lift their foot from the accelerator, move it laterally 
to a position over the brake pedal, and then apply downward pressure to engage the brakes.  
Steering requires significantly less effort. 

Different scenarios may require a steering response rather than a brake application to avoid 
a potential collision.  This is fine for a car.  However, as one might imagine, a 40’ bus carrying 
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a full load of passengers is going to be a lot less responsive than a Ford Mustang.  The sudden 
swerve is not something a bus does particularly well.  This is due primarily to having a longer 
wheel base.  Most times, the only evasive maneuver that can be taken by a bus operator is to 
apply the brakes.  And pray. 

Human Response vs. Automated Response 

 While an abrupt steering response might avoid the initial collision, it may serve to generate 
a different collision with oncoming traffic or vehicles positioned in an adjacent lane.  
Ultimately, attempting to predetermine the most appropriate response to a hypothetical 
event is a remarkably challenging endeavor.  Perhaps the next phase of the Washington State 
Transit Insurance Pool pilot may serve to shed some light.   

Pierce Transit will deploy Shield+ on 100 buses and 30 of these buses will also be equipped 
with an automated emergency braking system.  This will allow a direct comparison to be 
made between Shield+ (warning only deployments) and Shield++ (supplemented with 
automated braking assistance).  It will be interesting to compare response times and 
stopping distances, but also to determine whether automated braking is deemed to be 
harmful or beneficial as an aid to the municipal bus operator. 

The graph displayed as (Figure 19) represents the improved braking characteristics and 
stopping times associated with the Pedestrian Avoidance Safety System (PASS) developed 
by DCS Technologies.  On-line demos suggest Pedestrian Avoidance Safety System will be 
deployed by Pierce Transit. 

 
Figure 19. Automated braking promises smoother braking and shorter stopping distances. 
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Source: https://www.dcsfusion.com/products-services 
 
Looking Ahead 

A great deal of practical knowledge was acquired through the tuning and optimization efforts 
that were completed by the participating agencies during the initial phase of the Washington 
State Transit Insurance Pool pilot.  The encouraging results and lessons learned have paved 
the way for other transit properties to deploy Shield+, most notably, Metropolitan 
Transportation Authority New York City Transit (our nation’s largest property) has installed 
Shield+ on 10 buses and plans to add more by the end of 2018.  In addition, the Virginia 
Department of Rail and Public Transportation (DRPT) will provide funding for 10 public 
agencies to retrofit a maximum of 50 buses with Shield+ through a cooperative statewide 
procurement agreement established in December 2017. 

Intel’s recent acquisition of Mobileye at a cost of $15.3 B serves as the most resounding 
endorsement of the Israeli company’s Advanced Driver Assistance Systems technology 
portfolio9.  Continuous improvements are likely to advance rapidly and will ensure that 
collision avoidance systems based on machine vision (such as Shield+) will not be adversely 
affected by low-light conditions, inclement weather, or the accumulation of dirt and debris—
which are current concerns. 

It remains to be seen just how much Intel’s move has shortened the path toward complete 
automation of the driving function.  However, based on recent developments, Washington 
State Transit Insurance Pool appears to have made a wise decision to invest in the 
development of Collision Avoidance Systems.  They are aligned with the right partners and 
Washington State Transit Insurance Pool’s Members stand to realize significant benefits.  

 
Figure 20. Machine vision serves as a supplement to the operator’s observation skills. 

A prime example lies in Mobileye’s ability to improve safety during left turns (Figure 20).  Bus 
operators are exposed to a myriad of risks while turning left, so the ability to supplement the 
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operator’s observation skills—with automated monitoring systems—reduces the likelihood 
that a potential hazard will remain undetected. 

Furthermore, Shield+ is best able to offer advance warnings if the turn is conducted at low 
speed, so Washington State Transit Insurance Pool Members should see far fewer instances 
of sweeping turns.  Slowing down to gain the most benefit from Shield+ may also serve to 
encourage operators to conduct a square turn which will enable them to maximize each 
mirror’s viewing capabilities to monitor pedestrian movements and activities in designated 
crosswalks. 

 
Figure 21. Aggregated Alerts indicate system ‘Hot Spots’ 

Section 4: Advanced Driver Assistance Systems 

Advanced driver assistance systems (ADAS) represent a growing range of enhanced 
performance capabilities designed to automate specific aspects of vehicle operation. 
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Figure 22. Available Advanced Driver Assistance Systems Vehicle Technology 

Advanced Driver Assistance Systems combines a variety of safety features and functions that 
can be integrated within vehicle platforms to supplement the capabilities of a human driver 
(Figure 22).  Some fleet owners choose to implement Advanced Driver Assistance Systems as 
single-purpose components while others choose to deploy complex systems that support 
multiple functions.  Advanced Driver Assistance Systems will alert drivers of potential 
problems and may also be used to automate control of the vehicle (as needed) to mitigate a 
potentially dangerous situation. 

The adoption rate of Advanced Driver Assistance Systems technology is largely driven by 
consumer demand, although federal mandates have been used in specific instances.  For 
example, the US Department of Transportation’s National Highway Traffic Safety 
Administration (NHTSA) now requires all new vehicles under 10,000 pounds (4,500 kg) to 
be equipped with rear view cameras10.  This rule goes into effect next month (May 2018), 
but most automakers already include backing cameras as standard equipment items. 

The adoption rate of Advanced Driver Assistance Systems technology within the transit 
vehicle market has not kept pace with the auto industry, due in part to market factors and 
procurement practices.   

Depending on the source, there are thought to be more than 268 million registered vehicles 
in the US11.  This represents an enormous source of potential revenue for car builders.  In 
stark contrast, the American Public Transportation Association 2017 Fact Book (released 
April 1, 2018) indicates there are currently 71,299 demand response vehicles and 65,416 
buses in operation.  Strictly from a business perspective, the number of combined transit 
vehicles represents less than .0005% of all registered vehicles—a miniscule portion of the 
full vehicle market.   
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Market dynamics naturally dictate that the emerging needs of very small niche segments will 
remain grossly under-served until the latter stages of the Technology Adoption Life Cycle 
have been reached.  Add to this a reluctance to place critical emphasis on safety-specific 
features to guide transit vehicle buying decisions and a competitive landscape has emerged 
that responds more acutely to the pressures of price over performance. 

As of today, a limited set of Advanced Driver Assistance Systems features have been 
integrated into transit vehicles such as anti-lock braking, electronic stability control, and 
traction control.  These systems have proven to be largely effective, which breeds hope that 
a broader range of Advanced Driver Assistance Systems components will soon become 
available for use in transit applications.   

If buyers were to collectively refrain from purchasing fixed route buses—until they have 
been equipped with a specific form of Advanced Driver Assistance Systems (such as forward 
collision detection)—sellers would be forced to respond.  Therefore, if the transit industry 
would prefer to include more Advanced Driver Assistance Systems options on purchased 
vehicles, buyers will have to exert some pressure—by altering their buying practices—to 
clearly communicate their desire for such preferences. 

This paper covers specific Advanced Driver Assistance Systems functions found to be 
effective in reducing the frequency and severity of collisions as integral components of other 
vehicle platforms.  Buyers should have a list of these functions handy when the time comes 
to purchase new vehicles. 

The following Advanced Driver Assistance Systems functions offer the most promising 
benefits for transit operators: 

1. Forward Collision Warning or Forward Collision Detection 

2. Adaptive Cruise Control w/ Automated Braking or Automatic Emergency Braking 

3. Adaptive Light Control or Adaptive Light Systems 

4. Lane Departure Warning (Lane Detection, Lane Assist, Fitness to Lane) 

5. Rear-view Video System (Backing Cameras, Backing Sensors) 

6. Side Clearance Monitoring / Blind Spot Detection 

7. Pedestrian Avoidance 

Forward Collision Warning (FCW) or Forward Collision Detection (FCD) 

Forward Collision Warning is an active monitoring system designed to prevent frontal 
crashes by alerting the driver when safe following margins have been compromised.  
Forward Collision Warning systems bear functional similarities to Adaptive Cruise Control 
(which will be covered next).  As a result, Forward Collision Warning will receive a somewhat 
abbreviated treatment as compromise for some overlap.  

The Forward Collision Warning system first monitors forward traffic—using sensors, radar, 
and cameras—to measure the distance and speed between vehicles.  This allows the system 
to sense when the vehicle is approaching something in its path that has either stopped or is 
moving at a lower rate of speed.  When the distance being monitored becomes so short that 
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a crash is likely or imminent, a signal alerts the driver to take action (Figure 23).  The driver 
is expected to assess the situation and respond (either by applying the brakes or taking swift 
evasive action [such as steering]) to prevent a collision. 

 
Figure 23. Forward Collision Warning systems issue visual and audible alerts to the driver. 

Forward Collision Warning systems may sound an alarm, use indicator lights, or cause the 
seat to vibrate in a bid for the driver’s attention.  Forward Collision Warning systems are not 
designed to take control of the vehicle; they merely serve to alert the driver.  The potential 
for avoidance can be raised by using Forward Collision Warning in conjunction with other 
Advanced Driver Assistance Systems, such as Automated Emergency Braking (AEB) systems.  
Automated Emergency Braking enables the monitoring system to apply braking immediately 
upon discovery of a pending collision (as opposed to issuing an alert first, and then, relying 
on the driver to apply the brakes). 

Adaptive Cruise Control (ACC) w/ Automated Braking or Automatic Emergency 
Braking (AEB) 

Adaptive Cruise Control uses sensors (usually in the form of a laser, radar, lidar, or cameras) 
to automatically adjust vehicle speed maintaining a safe margin or following distance 
relative to vehicles being followed in the flow of traffic.  Adaptive Cruise Control with 
automatic braking will cause the vehicle to brake and decelerate independent of the driver 
when it detects encroachment.   

Encroachment may be defined as closing the relative distance too rapidly with respect to 
another roadway object, thus compromising a safe cushion or margin for corrective action 
to be administered.  Conversely, Adaptive Cruise Control will prompt acceleration in a 
controlled manner allowing the vehicle to resume posted speeds so long as the leading traffic 
remains a safe distance ahead (Figure 24). 
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Figure 24. Adaptive Cruise Control helps maintain a safe following distance. 

The automated braking system may generate an audible alert or display some type of 
indicator that conveys a potential collision to the driver.  If the driver fails to act, automated 
braking may be applied to slow or halt the vehicle’s forward movement.   

Automatic emergency braking (AEB) systems take forward collision mitigation a step further 
by being able to detect an impending forward crash with another vehicle―braking 
automatically― in time to avoid or mitigate the collision (Figure 25). 

 
Figure 25. Automated Emergency Braking promotes collision avoidance. 

Both versions of Adaptive Cruise Control will first seek to alert the driver to take corrective 
action. If the driver does not respond, the Automated Emergency Braking system 
automatically applies the brakes to assist in preventing or reducing the severity of a crash. 
Automated Emergency Braking systems are capable of engaging dynamic brake support 
(DBS) or crash imminent braking (CIB) whenever the driver fails to respond with an 
appropriate brake application to alleviate the perceived risk.   

è Dynamic Brake Support will augment the brake application initiated by the driver as 
needed.   
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è Crash Imminent Braking will seek to halt the vehicle as swiftly as possible. 

Adaptive Cruise Control combined with Crash Imminent Braking systems could have a 
significant impact towards reducing the most common type of collision that occurs annually 
on US Roadways. 

In 2015, somewhere around 2,400 people were killed in rear-end collisions12. In some of 
these deaths, no corrective action was taken by the driver prior to contact.  A study by the 
NHTSA found that 87 percent of rear-end collisions happened because the driver simply 
wasn’t paying attention to the road. 

Adaptive Cruise Control and Forward Collision Warning combined with automated braking 
offers legitimate potential to save lives and prevent injuries.  “Research shows that front-
crash prevention systems, particularly those that can brake automatically, are significantly 
reducing front-into-rear crashes,” said Russ Rader of the Insurance Institute for Highway 
Safety.  NHTSA believes these technologies represent the next wave of potentially significant 
advances in vehicle safety. 

This belief, shared by Consumer Reports (CR) was expressed in their annual safety 
evaluation of new vehicles.  Consumer Reports conducts their own independent tests to 
evaluate the safety provisions being introduced by the most popular brands.  Forward 
Collision Warning and Automatic Emergency Braking systems were endorsed as the two 
‘must-have’ technologies for new car buyers. 

Transit buyers are encouraged to inquire whether vans, shuttles, or cutaways (body-on-
chassis) can be purchased with Adaptive Cruise Control/Forward Collision Warning along 
with automated braking as available options when they explore the market for new 
vehicles. Even if automated braking systems fail to prevent your operator from hitting the 
car in front of them, they will significantly reduce the vehicle’s speed. This will reduce the 
number and severity of injuries reducing claims costs and the amount of property damage. 

Due to the current lack of availability, buyers may choose to issue a Request for Information 
(RFI) to alert transit vehicle manufacturers that specific Advanced Driver Assistance 
Systems functionality is desired and will soon be expected—or even required—on new 
vehicle acquisitions.   

The RFI will serve two purposes:  

1) Buyers will gain greater insight regarding the current availability of Advanced Driver 
Assistance Systems features 

2) Manufacturers will recognize the emerging need to develop and offer Advanced Driver 
Assistance Systems as available options moving forward.   

The RFI process may also encourage manufacturers to communicate product roadmaps 
more broadly, which will indicate potential timetables for the integration of specific 
Advanced Driver Assistance Systems features and functions.  This information will help 
buyers make better decisions and may help to determine whether Advanced Driver 
Assistance Systems should be acquired as a retrofit on existing vehicles or when new 
vehicles are purchased. 
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It should be noted that Adaptive Cruise Control and Forward Collision Warning may not 
always include automated braking.  Buyers should be sure to ask questions that will help 
them understand how automated braking can be implemented when new vehicles are 
purchased.  While it may not be practical to outfit a municipal bus with Adaptive Cruise 
Control due to the nature of fixed route service, there is every reason to believe that Forward 
Collision Warning (with the potential to combine detection with an automated braking 
option) will soon become available as an option on new bus orders. 

Adaptive Light Control (ALC) or Adaptive Light Systems (ALS) 

Adaptive light control represents automated systems that measure steering angle and 
vehicle speed, so headlamps can be swiveled (directed as needed) to optimize visibility 
during non-linear driving maneuvers. Adaptive Light Control delivers motorized 
adjustments of vehicle headlamps to illuminate a leading field of view that a driver can scan 
for potential hazards.   

With Adaptive Light Control, scans can be conducted as the driver begins to turn as opposed 
to scanning just prior to completing the turn (as they would on a vehicle equipped with 
conventional headlights).  Adaptive Light Control assists drivers with additional seconds that 
can be used to inspect roadway conditions that lie just ahead of the vehicle during turns and 
while traversing curves in the roadway.  Adaptive Light Control systems can adjust to 
ambient weather, visibility conditions, vehicle speed, as well as road curvature and changes 
in contour.  Continuous adjustments are made to optimize visibility for the vehicle operator. 

 
Adaptive Light Control will likely raise the potential cost for repairs, due to the use of 
motorized components within the lighting system.  Therefore, agencies can expect to pay 
more for repairs—even if the bus was involved in a low-speed collision.  This may offset 
some of the savings that might be associated with the reduction in forward collisions that 
occur due to inadequate lighting conditions. 

Low light conditions generally make object discovery more difficult for operators during 
evening runs.  Active forward lighting systems on transit vehicles will bring potential 
hazards into view sooner than currently possible using conventional (passive) headlamps.   

Researchers suspect Adaptive Light Control could prevent as many as 142,000 police 
reported crashes, 29,000 injuries and nearly 2,500 fatalities each year when deployed on 
every vehicle13.  More importantly, Adaptive Light Control could reduce collisions with 
pedestrians, which poses major risk for urban transit properties. 

Lane Departure Warning (Lane Detection, Lane Assist, Fitness to Lane) 

A lane departure warning (LDW) system is an advanced safety technology that alerts drivers 
whenever they “drift” (unintentionally depart) from their lane.  An unintended lane 
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departure represents any movement of the vehicle that occurs beyond the confines of a 
marked lane in the absence of an active turn indicator.  Public Service Announcement: Turn 
signal indicators serve to communicate a driver’s directional intentions to other motorists.   

 
Lane Departure Warning can be used to combat drowsy or fatigued driving.  Lane Departure 
Warning provides a means for the vehicle to monitor―and prompt―drivers struggling to 
remain alert and attentive to the task of driving.  Lane Departure Warning issues an audible 
warning to drivers whenever they drift out of their lanes.  The system interprets drifting or 
abrupt departure maneuvers as erratic or abnormal driving behavior.  Lane Departure 
Warning works off the premise that persistent difficulty maintaining proper lane position is 
a likely indicator of impaired driving.  The system is unable to distinguish whether the source 
of impairment is related to fatigue, sleep deprivation, distraction, drugs or alcohol.  It simply 
springs into action the moment it detects the vehicle veering from the lane being monitored. 

Lane Departure Warning systems typically use a camera to track lane markings.  When the 
system detects significant deviation from normal tracking it will respond by generating an 
audio, visual, or haptic alert that warns the driver to check the orientation of their vehicle.  A 
haptic alert might cause the seat or steering wheel to vibrate.  Vibrations can be used to 
convey the side of the vehicle that requires correction or the direction in which corrective 
steering must be applied.   

Issued warnings serve to alert drivers to assess lane adherence, effectively prompting them 
to re-engage and resume control of the vehicle.  Indicators may provide visual cues to the 
driver that convey what adjustments need to be made to restore proper lane position.  Alerts 
will continue until the vehicle is corrected and resumes travel within the designated lane 
markings.   

Lane Departure Warning systems require clear lane markings to work properly.  The 
absence of clear lane markings (due to erosion, poor road conditions, snow accumulation, 
etc.) may cause these systems to malfunction or cease operating until the desired conditions 
have been restored.  Therefore, operators must receive training that will enable them to 
clearly assess road conditions and determine whether Lane Departure Warning assistance 
is feasible as a function of the current operating environment. 

Lane Departure Warning systems do not assume control of the vehicle in direct response to 
issued warnings.  Automated steering corrections can only be applied if the Lane Departure 
Warning system is integrated with an active steering system.  This type of Advanced Driver 
Assistance Systems functionality is typically referred to as lane keeping or fitness to lane.  
Lane keeping systems (LKS) monitor lane markings in the same way as Lane Departure 
Warning systems.  However, the Lane Keeping System will respond and assume control of 
the vehicle when drift occurs.  The Lane Keeping System will seek to restore the vehicle back 
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to its intended lane of travel by manipulating the steering, braking, or throttle position.  Some 
systems will disengage once driver inputs are applied to avoid potential steering conflicts. 

Lane Departure Warning systems serve to prevent side collisions (with vehicles in adjacent 
lanes aka “side-swipes”) and “head on” collisions (with vehicles traveling in the opposite 
direction). 

Ultimately, Lane Departure Warning seems to be most advantageous during highway travel, 
so it may be best-suited for commuter bus service and/or rural transit operations.  Based on 
the typical positioning and movements performed during fixed route passenger service, 
installing Lane Departure Warning on a municipal bus would likely generate a relatively low 
return on investment.   

Behavior studies suggest that the sheer volume of alerts generated in response to deliberate 
maneuvers would likely serve to annoy (rather than assist) bus operators.  When something 
is perceived as a nuisance by operators, they will eventually learn to ignore it (Lane 
Departure Warning alerts).  Worse yet, some operators may opt to disable the system prior 
to embarking on their shift. 

Rear-view Video System (Backing Cameras, Backing Sensors) 

A rearview video system (RVS), also known as a backing camera, provides a much-needed 
auxiliary view to the driver.  The camera helps reveal rearward conditions that would 
otherwise be obstructed from the driver’s view.  Objects―positioned to the immediate rear 
of a vehicle―can be blocked from view by the body of the vehicle.  Blocked objects tend to 
remain hidden unless the driver has prior knowledge of their existence.  This can lead to 
backing collisions.     

 
The use of backing cameras gained widespread acceptance due to their ability to prevent 
fatal back-over accidents.  When a driver shifts a vehicle into reverse, the Rear-view Video 
System shows—either in the dashboard or in a small display embedded in the rearview 
mirror—a live video feed revealing an area directly behind the vehicle that normally could 
not be seen from the driver’s seat. The field of view conveyed by the camera normally covers 
an area measuring 10-feet by 20-feet, sometimes more, sometimes less.  This area represents 
a true danger zone, so extreme care must be exercised to ensure this area remains free of 
potential hazards.    

Backing cameras are not intended as a replacement for using rear view mirrors or turning 
around to look for potential hazards; rather, they’re meant as a supplement―an added safety 
tool that can be used to reveal hidden dangers prior to backing your vehicle. 
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As mentioned above, the NHTSA will require backing cameras on all new cars beginning next 
month (May 2018).  Backing cameras can be applied as a retrofit to existing vehicles.  Camera 
suppliers may offer kits that promote easy installation at a reasonable price. 

 
Rear-view video systems may include sensors that are able to detect vehicle movements that 
lie just beyond the field of view provided by the backing camera.  These sensors (known as 
cross-traffic indicators) are intended to warn the driver of an approaching vehicle (moving 
laterally) during backing maneuvers.  

One would think this feature would help reduce the number of backing collisions that involve 
cross-traffic situations, but results fail to substantiate this assumption. 

A standard operating procedure (SOP) might be in place that requires the operator to “Get 
Out And Look” (GOAL) for potential hazards (prior to backing) even though a rear-view 
camera has been installed.  Likewise, Standard Operating Procedure may prohibit the 
backing of any transit vehicle unless a backing assistant is present to ensure safe backing 
maneuvers. 

Side Clearance Monitoring (SCM) / Blind Spot Detection (BSD) 

Side clearance monitoring (SCM) systems (Figure 26) use digital camera imaging technology 
or radar sensors to detect vehicles in adjacent lanes.  SCMs warn drivers regarding the 
presence of other vehicles and will alert the driver once approaching vehicles are within 
proximity. The side clearance alert helps facilitate safe lane changes by detecting vehicles 
the driver may have missed prior to lane departure. 

 
Figure 26. Side Clearance Monitors Adjacent Lanes 

The information conveyed by these systems is most useful to drivers when passing other 
vehicles, while being overtaken by another vehicle, or when seeking to make a lane change.   
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All Side Clearance Monitoring systems have been designed to reduce the frequency and 
severity of side collisions (aka side swipes), but some only issue warnings if the vehicle’s 
turn signal has been activated.  This is meant to minimize the number of alerts being 
generated by the system. 

 
Figure 27. Blind Spot Detection Expressed to Driver via Rear View Mirror 

Pedestrian Avoidance  

Pedestrian avoidance technology provides automatic braking for vehicles when pedestrians 
are detected in front of the vehicle and the driver has not taken any action to avoid making 
contact.  Automakers commonly refer to pedestrian avoidance technology as Pedestrian 
Avoidance Emergency Braking (PAEB). 

 
Pedestrian Avoidance Emergency Braking systems collect information from forward-looking 
sensors to automatically activate or supplement the brakes when the system determines a 
pedestrian is in danger of being struck by the vehicle. Pedestrian Avoidance Emergency 
Braking systems typically use cameras or a combination of cameras and radar sensors. 

Most Pedestrian Avoidance Emergency Braking systems have been designed to prevent the 
following pedestrian collision scenarios: 

 1. Vehicle heading straight and a pedestrian is crossing the road. 

 2. Vehicle turning right and a pedestrian is crossing the road. 

 3. Vehicle turning left and a pedestrian is crossing the road. 

 4. Vehicle heading straight and a pedestrian is walking along or against traffic. 

While Pedestrian Avoidance Emergency Braking certainly promises to reduce the number of 
pedestrian collisions, it remains limited to high-end performance and luxury car owners.  
Fortunately, transit may already have a better option, which will be examined in the 
following section. 
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Section 5:  Rapid Reviews 

LIDAR-Based Pedestrian Detection Sensors 

LIDAR sometimes called Light Radar is actually an acronym for the term “light detection and 
ranging”.  LIDAR can be used to measure distance to a target object by illuminating the object 
with light pulses emitted by a laser and then measuring the reflected pulses with a sensor.  

Differences in laser return rates and wavelengths can then be used to make 
digital representations in three dimensions that represent the target object.  These 3-D 
representations can then be monitored for distance and bearing to serve as a means for 
predicting whether a potential collision with the target object is imminent. 

Sensors can be deployed as a retrofit (Figure 28) onto transit vehicles to aid bus operators by 
detecting objects that may be temporarily obstructed from view and when the operator’s 
gaze (line of sight) is directed elsewhere. 

Safe Fleet offers a LIDAR-based sensor that supports pan, tilt, and rotation adjustments for 
tuning purposes, thus ensuring danger zones (such as crosswalks) can be fully surveyed by 
the sensor.  

 

 

  

Figure 28.  This LIDAR-based sensor can be positioned on the exterior of the bus to provide an additional layer of safety for 
the bus operator to utilize during passenger service. 
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Mentor Personal Driving Coach by eDriving 

Mentor is a smartphone application that has been specifically designed to monitor driving 
behavior, so that risky driving habits can be identified and changed by raising awareness at 
the individual level within a fleet operation. 

The following data is captured using your personal 
handheld device to measure key aspects of driving 
behavior:  

· Acceleration 
· Braking 
· Cornering 
· Speeding 
· Cellphone distraction, which includes 

outgoing texts, outgoing phone calls, 
touching the phone, and phone movement 

· Distance traveled 
· Duration of trip 
· Engagement in the process of improvement 

This information will be used to compile a FICO® 
Safe Driving Score based on the accumulated data. 

Mentor serves as a closed-loop driver training and 
improvement telematics solution. The Mentor 
smartphone application will monitor and assess 
driving behavior data while providing coaching to 
improve driving behavior.  

Mentor provides a “playlist” of engaging interactive 
training interventions customized for drivers based on their derived FICO Safe Driving 
Scores and driving risk profiles.  

Mentor and the FICO Safe Driving Score is meant to empower ‘good’ drivers to prove their 
low-risk profile, and ‘high-risk’ drivers to understand their risk exposures, how those factors 
affect their safety and what they can do to manage, control and mitigate their risk of 
incidents. In so doing, drivers are able to improve their driving and ultimately their auto 
insurance costs.  

The FICO Safe Driving Score will provide drivers who opt in to the service with valuable 
insights into their own driving behavior helping them do something also vitally important 
— protect themselves, their passengers and their vehicles. The intent of the Mentor offering 
and the FICO Safe Driving Score is to put full knowledge of and control over people’s driving 
behaviors and risk profile directly into their own hands to control and change for the better. 
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Merge Alert Signs 

Many transit properties experience a surprising number of rear-end collisions that occur 
when the bus is either standing or proceeding along the route at a low rate of speed.   Bus 
stop placement may contribute to some of these incidents, yet many others are likely caused 
by motorists failing to recognize that the bus is attempting to leave the stop.  

Transpec has developed a device that can be installed as a retrofit to the rear of a transit bus 
that will alert approaching drivers when transit buses are merging from a passenger stop 
back into the flow of traffic. 

The 7600 Series Merge Alert sign provides a high-visibility LED Display that flashes 
alternating messages (Figure 29) so other drivers will know when the bus has finished 
servicing the stop and wishes to resume traveling along its route. 

The device is easy to install and has been found to reduce the number of rear-end collisions 
that occur at¾or near¾bus stops.  The device is activated by the bus operator as a function 
of their normal standard operating procedure for leaving the stop after service has been 
completed. 

The signs can be installed on virtually any fixed route municipal bus, specialty buses, trolleys, 
and cutaway vans. 

 
Figure 29. The Merge Alert Sign is designed to alert other motorists regarding the operator’s intentions prior to¾and 

during¾merge events. 
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Passive Restraint Systems 

Before leading the effort to assist bus operators with Mobile Eye, the State of Washington 
may also have been ahead of the curve in terms of passenger service.  The use of passive 
restraint systems was put forth by Community Transit (although originally introduced to Las 
Vegas) and has been approved and endorsed by most operator unions.  As a result, the use 
of PRS is becoming more prevalent.  Transit agencies commonly specify passive restraints as 
an integral component of the interior configuration of their new bus builds. 

A passive system generally doesn’t require the bus operator to intervene with the boarding 
process. This makes for a more efficient loading process. 

In most cases, the PRS is located near the rear of the bus and deployed as a padded backstop 
that will prevent wheelchairs from moving.  The backstop does not require straps or tie-
downs to secure the wheelchair and keeps the customer in place—even if the bus operator 
is forced to brake suddenly. 

Customers will enter the bus and proceed to the area where the PRS is located.  They will 
then position themselves against the padded backstop and set the brakes to secure the 
wheelchair (Figure 30).  Hand rails and poles can be used to prevent lateral movement.  The 
use of PRS is thought to improve passenger security and supports a higher level of autonomy 
for customers with disabilities. 

An agency may be forced to sacrifice some seating capacity, however the service 
improvements overall make a strong case for adding PRS to any fleet.  A more efficient 
loading process reduces dwell time.  Less dwell time improves OTP.  Better OTP raises 
customer satisfaction.  Happy customers tend to be loyal customers, which is what we want 
in our communities.  

  
Figure 30. Passive Restraint Systems accommodate customers with mobility challenges. 
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Pillar Camera 

Cameras can be used to capture views that help bus operators identify objects that may be 
positioned around and/or moving near the bus.  These objects may be temporarily 
obstructed from the bus operator’s line of sight due to physical blockages imposed by the 
pillar columns and mirror assemblies. 

The views captured by the cameras are directed to a display monitor affixed to the a-pillar 
of the bus (Figure 31).  The view mimics an x-ray and essentially allows the operator to ‘look 
through’ the pillar to scan and observe conditions that lie beyond the blockage area. 

This driver-assist device is currently being tested by a number of transit properties in North 
America to ensure that bus operators understand how to properly utilize the system during 
bus operation. 

 

Figure 31. Video segment is transmitted to a custom display mounted on the pillar column.  The display is mounted 
at mirror level and provides a view of the area blocked by the pillar column. 

The Florida Department of Transportation (FL-DOT) tested a similar camera system in 2010 
as a potential replacement for rear-view mirrors.  Bus operators quickly acclimated to the 
camera-monitor system, but ultimately did not endorse it as a replacement for physical 
mirrors (combination of flat and convex). 

The system currently being tested is not meant to replace the rear-view mirrors, but rather 
to serve as a supplement that provides additional visual coverage of conditions that exist 
near and around the bus.  The pillar cameras are not meant to discourage active leaning 
technique (also known as “rock & roll”) needed to bring blocked or hidden objects into view.  
The system is meant to alert the operator to the presence of an object that might otherwise 
be difficult to see.  Once detected, the operator is expected to maintain visual contact as 
needed to execute an appropriate response to the presence of the object(s). 
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360-Degree Surround View Camera Systems 

A growing number of mobile surveillance companies now offer a 360-degree view that can 
be displayed within the operators compartment to convey real-time conditions that exist 
within the immediate vicinity of the bus.   

These systems employ the use of four small cameras that are affixed to the roof of the bus.  
The cameras are positioned strategically at the front, rear, and along each side of the bus.  
Each camera streams a unique view that feeds directly into a processor responsible for 
stitching the views together into a cohesive bird’s eye view (Figure 32). 

The bird’s eye view can be used as an additional check while the bus is standing to ensure 
that the surrounding area is free of potential hazards prior to resuming forward movement 
of the bus.  The system can be set to activate the display when the bus is standing or 
proceeding at a very low rate of speed to reduce the likelihood of becoming a distraction to 
the bus operator. 

It should be noted that some distortion occurs within the corner portions of the stitched 
view, so the operator must not rely solely on the 360-view to determine whether it is safe 
to proceed.  Like any supplement, the 360-camera should be used in conjunction with 
proper mirror usage and scanning practices. 

 
Figure 32. The 360-Degree Camera System provides a visual sweep around the bus and can be combined with an 

‘out the window’ view to assist the bus operator. 
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Bonus: No Cost Solution to Reduce Speeding 

Most transit agencies already have Computer-Aided Dispatch and Automated Vehicle 
Location (CAD/AVL) systems in place.  The AVL component describes the use of computers 
and Global Positioning Systems (GPS) in dispatching and tracking transit vehicles. 

The AVL system collects information on vehicle speed 
and engine diagnostics, so if a mechanical or electronic 
problem is detected, maintenance personnel can get 
advanced warning.  Data is collected in real-time that can 
be used to mitigate some key driving behaviors. 

There are plenty of options on the market offering a wide 
range of functional capabilities at a variety of price 
points.  Those at the high-end typically offer richer data 

collection and reporting services allowing for some aspects of operator performance to be 
managed.  Systems that have enhanced vehicle sensors can log:  

o Heavy acceleration/braking  

o Abrupt lane changes/turning  

o Speeding  

o Excessive revving and idling of engines  

· Data can be used to direct operator feedback to promote safe and effective driving. 

· Analytics reporting to identify persistent issues for training opportunities: 

1. Analysis of route performance including run times, average vehicle speeds, and 
relative spacing between buses on the route. 

2. Analysis of Driver run performance including, late pull-out/pull-in to Garage and 
schedule adherence. 

· Extensive report generation and query capabilities, including export functions. 

Exception reports can be generated to measure the frequency of occurrences for exceptions 
to user-defined parameters such as speed limits (by segment or globally), route adherence, 
etc.  If the CAD/AVL offers automated alerts, thresholds could be set to alert supervision 
when deviations reach the point of being excessive. 

The National Safety Council (NSC) has identified the top three causes of roadway fatalities: 

1. Alcohol or impaired driving 
2. Distracted driving 
3. Speed 

Speeding is a leading indicator of risky driving behavior that can lead to collisions and on-
board injuries. Transit managers could expect to see reductions in the frequency and severity 
of collisions just by working with their IT Departments to use their existing CAD/AVL 
systems to monitor speeding violations.  

CAD/AVL Monitor 
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Closing Thoughts 

Many hours were spent scouring the Internet for those ever-elusive ‘silver bullets’.  Silver 
bullets are those brilliant safety innovations that (when used as directed) will slay potential 
hazards—stopping risk in its tracks.  Many new products are introduced with such lofty 
expectations and some of them show real promise.  However, until substantial evidence 
becomes available—to prove that these products consistently enable a bus operator to 
perform their jobs more safely—the best advice is to proceed with caution. 

Maintaining this line of thought, one might question whether Mobileye’s Shield+ should have 
been included in this report.  After all, Washington State Transit Insurance Pool’s own pilot 
programs suggest the application of this technology still requires further refinement.  As an 
example, how does the system identify a potential pedestrian collision during a sweeping 
turn (being executed by an operator rushing to clear the intersection)?  Ultimately, a decision 
was made to feature Mobileye because it represents the most advanced approach for 
detecting pedestrians, and as such, it offers the greatest potential to prevent pedestrian 
collisions.  Washington State Transit Insurance Pool’s involvement confirms that this 
technology is legitimate and stands a strong chance of becoming part of the solution.  
Therefore, Shield+ makes the cut. 

The following list serves to recognize reviewed products that did not make the cut.  While 
these products may not be mired entirely in the Trough of Disillusionment, they have not 
quite crossed the chasm to mainstream acceptance: 

· Safe Turn Alert Systems: audible alerts are generated automatically to warn 
pedestrians that a bus is preparing to conduct a turn. 

· Pedestrian in Signalized Crosswalk Warning: Utilizes a Vehicle-to-Infrastructure 
(V2I) communication protocol meant to provide warning assistance to bus operators 
when pedestrians are present, 

· Emergency Electronic Brake Lights: Detects hard-braking events ahead of the bus 
and issues an alert to warn the operator. 

· Curve Speed Warning:  Uses roadside equipment to warn a bus operator whenever 
they approach too quickly for safe navigation. 

· Vehicle Turning Right in Front of Bus Warning:  Utilizes Vehicle-to-Vehicle 
communication to warn bus operators when a vehicle positioned left of the bus 
attempts to turn right directly in front of the bus. 

· Head’s Up Displays:  Used to convey conditional alerts to bus operator allowing them 
to be observed without looking down toward the instrument cluster. 

· Eye Trackers:  Related technologies that can detect gaze and blink rate to detect 
distracted, drowsy or fatigued driving. 

· Hyper Loop:  A mode of transportation for moving people and freight using sealed 
tubes through which a pod may travel at high speeds.   
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· Autonomous Passenger Shuttles:  Intelligent vehicle systems designed to travel 
short distances using pre-programmed routes.  Driver not included. 

 

Summary 

The Advanced Driver Assistance Systems components featured in Section 1 described 
sensors and object recognition capabilities that maintain constant vigilance within the 
functional scope they were designed to monitor.  Simply put, they are impervious to fatigue 
and distraction.  For example, blind spot monitors are single-minded with respect to task 
focus and will continue looking for potential hazards in designated areas until the bus is 
powered down.  Agencies may have to spend some time tweaking Advanced Driver 
Assistance Systems components to retrofit their fleets, however the added level of detection 
capability that can be offered to assist the bus operator may be worth the effort. 

The Mobileye Shield+ Collision Avoidance Systems pilot featured in Section 2 represents an 
important step toward putting an end to bus-pedestrian collisions.  Transit professionals 
throughout the industry will be watching closely as they share the same hope for a reliable 
solution.  The addition of Automated Emergency Braking to some of the Pierce Transit fleet 
should raise the effectiveness of Shield+ during the 2nd leg of the trial. 

The Video Event Recorders and Driver Risk Management Programs covered in Section 3 seek 
safety improvements by eliminating risky driving behaviors.  The section explores how fleet 
safety increases as a function of changed behavior.  Analytics help to inform decision-making 
by prioritizing daily activities to focus on the most pressing concerns. 

Transit Signal Priority was explored as a safety application in Section 4 as a means of 
removing stress from the operator’s workload by improving On-Time-Performance.  Transit 
Signal Priority is scalable, meaning every city intersection does not have to be Transit Signal 
Priority-capable to improve traffic flow.  Therefore, an agency may choose to deploy Transit 
Signal Priority at those intersections known to cause the longest delays for bus operators. 

Although it was not addressed, video event recorders can receive signals from Shield+ that 
will trigger the recording of a video clip each time a collision warning alert is generated. 

This would allow video to be reviewed to determine root cause—helping to explain why an 
operator may have missed the specific hazard that triggered the alert.  Of course, such 
information could then be used to define an appropriate corrective action for remedial 
purposes.  Additionally, lessons learned from reviewing video collected during the pilot may 
also be incorporated into annual refreshers and new hire training to promote experiential 
learning.  The experience of a single operator can be used to educate and prepare other 
operators to avoid similar difficulties. 
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Conclusion 

At the risk of sounding like a heretic—for promoting ‘old school’ thinking in a research paper 
focused on technology—the simple fact remains:  A well-trained operator is still the most 
effective safety feature on a municipal bus. 

Training must be treated as an on-going process.  Training is not an event.  “Professional 
development for bus operators begins on hiring day and continues until the candles on the 
retirement cake have been blown out.” ~ Louie Maiello, Metropolitan Transportation 
Authority New York City Transit. 

The tools described in this paper will be most effective if they are used as a functional 
supplement to—not in replacement of—a world-class operator.  The operator is the 
foundation that all safety products and related programs must be built upon. 

Agencies seeking to supplement the abilities of their operators effectively will seek to 
implement Advanced Driver Assistance Systems strategically—adding sensors and 
detection processors that promote better decision-making on the part of the operator.   

Behavior matters.  Agencies seeking to implement Driver Risk Management Systems will be 
well-served to add exception-based Video Event Recorders to capture instances of risky 
driving behavior that can be improved through consistent coaching and daily monitoring. 

Stress harms decision-making.  Adherence to schedule is a primary source of stress for bus 
operators.  Transit Signal Priority enables buses to travel along designated routes more 
efficiently.  Cities that already use signal pre-emption to promote safety for emergency 
response vehicles may be willing to grant signal priority to transit vehicles. 

It is difficult to understate the importance of the Washington State Transit Insurance Pool 
Pilot Program.  If Pierce Transit can improve upon the pilot’s initial success, the transit 
industry will have taken one more step towards the prevention of pedestrian collisions.  
Based on the rate of progress being made, it may soon become difficult to justify operating a 
bus without the added protection of Shield+. 

 

Special Footnote: 

“Mobile Surveillance Systems Eye Safety, Accountability” by Michaela Kwoka-Coleman 
featured in Metro Magazine (March 27, 2018) provides a concise overview of the latest 
innovations being released in mobile surveillance.  The article offers a review of the newest 
products offered by leading suppliers complete with links to their websites.  It is a great 
resource for managers that might be in the market for new camera systems. 
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List of Abbreviations 

Acronym Details 
ACC Adaptive Cruise Control 
ADAS Advanced Driver Assistance Systems  
AEB Automated Emergency Braking 
ALC Adaptive Light Control 
ALS Adaptive Lighting Systems 
APTA American Public Transportation Association 
AVL Automated Vehicle Locator 
AVLC Automated Vehicle Location and Control 
BRT Bus Rapid Transit 
BSD Blind Spot Detection 
CA Collision Avoidance 
CAD Computer-Aided Dispatch 
CAS Collision Avoidance Systems 
CIB Crash Imminent Braking 
CR Consumer Reports 
DBS Dynamic Brake Support 
DRM Driver Risk Management 
DRPT Department of Rail and Public Transportation 
FCD Forward Collision Detection 
FCW Forward Collision Warning 
FTA Federal Transit Administration 
GCRTA Greater Cleveland Regional Transit Authority 
GOAL “Get Out and Look” 
GPS Global Positioning Systems 
GTT Global Traffic Technologies 
IR Infrared Radio 
LDW Lane Departure Warning 
LKS Lane Keeping System 
MTA Metropolitan Transportation Authority 
MTA Maryland Transit Administration 
NHTSA National Highway Traffic Safety Administration 
NJT New Jersey Transit 
NSC National Safety Council 
OBU On-Board Unit 
OEM Original Equipment Manufacturer 
OTP On-Time Performance 
PAEB Pedestrian Avoidance Emergency Braking 
PASS Pedestrian Avoidance Safety System 
PCaaS Priority Control as a Service 
PRS Passive Restraint Systems 
RF Radio Frequency 
RIPTA Rhode Island Public Transportation Authority 
RVS Rear-view Video System 
SCM Side Clearance Monitoring 
SMS Safety Management Systems 
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SOP Standard Operating Procedure 
TSP Transit Signal Priority 
VER Video Event Recorder 
VRU Vulnerable Roadway User 
WSTIP Washington State Transit Insurance Pool 
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Automatic_Vehicle_Location_CAD-.pdf 

Request for Proposal (RFP) For “Automatic Vehicle Location (AVL) & Passenger Information 
System” RFP No. 17-90164-AVL Ventura County Transportation Commission: 
https://www.goventura.org/sites/default/files/8D%20-%20Attachment%20-
%20AVL%20RFP%20(FINAL%20DRAFT).pdf 

https://www.tripspark.com/fixed-route-software/invehicle-technology 


	Organizational Overview
	Tech_Grant_safety_catalog.pdf
	Discussion Item 2a. Partnering in Prevention Status 2018 09 20
	2a_attach_WSTIP Safety Catalog -  2018 08 16
	FACT: Delays incurred by buses waiting at signalized intersections typically account for 10 to 20 percent of bus running times.
	So what is Transit Signal Priority?
	Transit Signal Priority is most commonly associated with Bus Rapid Transit (BRT) and represents the dynamic ability for an approaching bus to either extend the current green light condition or shorten the light cycle to hasten passage through an inter...
	Transit signal priority typically attempts to facilitate the movements of buses across signalized intersections through temporary traffic signal timing adjustments following the detection of an approaching bus. The two most common adjustments constitu...
	One system benefits from the advantages of satellite navigation technology and does not require roadside installations. The On-Board Unit (OBU) uses Global Positioning Systems to determine the transit vehicle’s exact position, transmits the data to th...
	What are the barriers or obstacles?
	The potential adverse impacts of transit signal priority are increased delays and queue lengths for vehicles traveling on cross-streets.  However, transit signal priority may be implemented in an area without significant negative impacts on the genera...
	In addition, traffic engineers must be convinced of the benefits associated with Transit Signal Priority as they will have the final say regarding implementation.  Since the current traffic controls were likely put in place by the local traffic engine...



