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AIM Innovation Showcase Application
Sponsor
Nominations must be submitted by an AASHTO member DOT willing to help promote the innovation. If selected, the sponsoring DOT will be asked to present the innovation at the Innovation Showcase during the AASHTO Spring Meeting.
1. Sponsoring DOT (State):  Texas Department of Transportation		
2.  Name and Title: Theresa A.Poer, P.E.-Director of Transportation Operations
    Organization:  TxDOT-Fort Worth District
    Street Address:  2501 SW Loop 820
    City:  Fort Worth
    State:  Texas
    Zip Code:  76132
    Email:  Theresa.Poer@txdot.gov
    Phone:  682-329-7174

Innovation Description (30 points)
The term “innovation” may include processes, products, techniques, procedures, and practices.
3. Name of the innovation:
Highway Pedestrian Detection using Video Analytics





4. Please describe the innovation. 
The Fort Worth District is using video analytics software to detect pedestrians walking on the Interstate Highways. Using the analytic software in this way allows for the Traffic Management Operators to get real-time alerts, visually determine if the alert is a true event and then take actions to alert 911 or post messaging to motorists warning them of a potential unexpected pedestrian. Once an alert is received in the traffic management center, the operator then can select that alert and will visually watch the pedestrian on existing CCTV cameras. If the pedestrian appears to be disoriented, stumbling, or appears to be attempting to cross traffic or enter the main lanes, the operator will deploy a dynamic message sign (DMS) that warns drivers that there could be an unexpected pedestrian. The operator will also call 911 and alert law enforcement.

5. What is the existing baseline practice that the innovation intends to replace/improve?
Before the innovation, there was no baseline practice of being able to detect a pedestrian walking along a highway or trying to cross the main lanes of an interstate and subsequently warning the motorists of the presence of a pedestrian. Other than the potential of the public calling in to report a pedestrian walking on the highway or the chance that an operator would visually see a pedestrian crossing traffic, there was no baseline practice for either this type of detection or for the process of contacting 911 and activating DMS boards.

6. What problems associated with the baseline practice does the innovation propose to solve?
Pedestrian crashes and fatalities continue to be an issue. In 2023, the Fort Worth District had 49 pedestrian fatalities. Over half of these occurred on the interstate highways, with the pedestrian trying to cross the main lanes. Over the last three years, there have been 143 pedestrian fatalities in the District. Of these, 118 were in the urban area and 58 occurred on interstate highways. Many engineering countermeasures have been deployed, such as pedestrian barriers and fences. However, pedestrians continue to attempt to cross main lanes of traffic. There was a need to shift focus on trying to warn the drivers that a pedestrian might be present. To do this, real-time detection was needed.








7. Briefly describe the history of its development. 
In August of 2023, many different video analytics products were considered to use in the pilot project. In September of 2023, the decision was made to go with TrafficVision, which is cloud based. Since this was a pilot project, this would make testing this software easier since firewall protocols would not be an issue. Another factor was that TrafficVision was already mentioned in a statewide contract as being a potential provider if video analytics was ever needed by a District.  Towards the end of September 2023, security assessments were executed and in October the system for the pilot project was being built. It was decided to perform the pilot project on a 5-mile stretch of IH 30 near downtown Ft.Worth. This section was selected for the following reasons: 1. This segment already had good CCTV and DMS coverage and there would be no need for additional field equipment. 2. In 2023, there were 2 fatal pedestrian crashes and 19 incapacitating injury pedestrian crashes in this area. 95% of these crashes involved pedestrians crossing the main lanes. 3. Observation from the traffic management center operators confirmed a large amount of daily pedestrian activity in the area. Camera positioning was set for all 10 cameras through coordination with TrafficVision. In November of 2023, training was completed with all operators on how to use the system. The burn in period for the cameras began on Nov 15th, and the pilot officially began on December 1, 2023. Adjustments in the detection zones were made for better detection. The pilot period lasted 5 months through April 30, 2024. During this time, it was proven that the technology worked and that it was beneficial. In July 2024, an additional 40 camera locations were added on IH 35W. Currently, the District has 50 cameras with video analytics capability.  
8. What resources—such as technical specifications, training materials, and user guides—have you developed to assist with the deployment effort? If appropriate, please attach or provide weblinks to reports, videos, photographs, diagrams, or other images illustrating the appearance or functionality of the innovation below (if electronic, please provide a separate file). Please list your attachments or weblinks here.
The following graphic is an overview of the alert screen that an operator gets and the general steps that are followed. The DMS message protocol is also shown below. 
[image: ]
In addition, traffic management center operators used guides from TrafficVision discussing best practices and the proper positioning of cameras. The technical specification and the best practices guide are uploaded as a separate file. (TrafficVision General Server Specifications, TrafficVision Camera View Best Practices).
Most of the training was on-the job as operators learned how the system and alerts worked. After seeing the large amounts of pedestrians detected, there was certain criteria developed for what to look for when observing the pedestrian. These things would help determine if the DMS boards should be deployed or if 911 should be called. These things included pedestrians appearing disoriented, stumbling, yelling, throwing things are vehicles or attempting to walk near traffic or crossing the main lanes. 
Coordination and sharing of information with local law enforcement was also needed so they knew to expect 911 calls on pedestrians. 




State of Development (10 points)
Innovations must be successfully deployed in at least one State DOT. The AIM selection process will favor innovations that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
9. How ready is this innovation for implementation in an operational environment? Please select from the following options. Please describe.
☐ Innovation is fully functional and yet to be piloted.  
☐ Innovation has been piloted successfully in an operational environment.  
☐ Innovation has been deployed multiple times in an operational environment.
☒ Innovation is ready for full-scale implementation.
Currently, the Fort Worth District has 50 CCTVs using video analytics. This is 40 more than the initial pilot project tested. 

10. What additional development is necessary to enable implementation of the innovation for routine use? 
There is nothing further to implement the use of video analytics for pedestrian detection. 
11.  Do you have knowledge of other organizations using, currently developing, or showing interest in this innovation?  ☒ Yes ☐ No 
Currently, no other TxDOT Districts are using video analytics for pedestrian detection in their respective traffic management centers. However, many other Districts have expressed an interest in using analytics this way. The Traffic Safety Division in Austin would be the best contact as they supported the Fort Worth District’s pilot project and subsequent expansion. 
If so, please list organization names and contacts. 
	Organization
	Name
	Phone
	Email

	TxDOT-Traffic Safety Division
	Michael Chacon, P.E.
	512-416-3200
	Michael.Chacon@txdot.gov

	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.

	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.
	Click or tap here to enter text.


Potential Payoff (30 points)
Payoff is defined as the combination of broad applicability and significant benefit or advantage over baseline practice.
12. Identify the top three benefits your DOT has realized from using this innovation. Describe the type and scale of benefits of using this innovation over baseline practice. Provide additional information, if available, using quantitative metrics, to describe the benefits. 
	Benefit Types
	Please describe:

	Improved Safety
	
The ability to detect pedestrians in real time and quickly alert drivers with a DMS board message will greatly contribute to pedestrian safety. The use of this type of technology is another countermeasure to combat pedestrian crashes and fatalities. Additionally, being able to alert 911 and have law enforcement support the effort in removing pedestrians that may attempt to cross travel lanes greatly improves safety. During the pilot project, 32 pedestrians were removed from the highway and DMS boards were activated 32 times.
	Improved Operation Performance
	
After it was shown that pedestrians could be detected, the cameras were then set to be able to detect stalled and abandoned vehicles. An abandoned or stalled vehicle is a safety hazard. The ability to more quickly detect these items and alert the proper authority saves times in the traffic management center and promotes safety as well. In the last month, the system has also been set to detect congestion and improves in response time to post messages to the public. The use of video analytics overall improves the performance and efficiency of being able to detect anomalies and incidents in the traffic management center.  
	Other (please describe)
	
Relationship building with law enforcement- Sharing detection data on pedestrians and abandoned/stalled vehicles is very useful to law enforcement partners. This innovation has strengthened communication and relationships with them. The topic of pedestrian safety and the use of this tool has been discussed at Traffic Incident Management Teams (TIMs) meetings. Better relationships can contribute to quicker clearance times, more collaboration on enforcement issues and increased safety  


Provide any additional details below:

This table shows the results from the 5-month pilot period.
	Traffic vision-Locations
	PED-Alerts
	False Alarms
	PED on HWY
	911 Called/DMS Boards Activated

	IH-30 @ Hulen
	44
	10
	34
	0

	IH-30 @ Montgomery
	84
	20
	64
	5

	IH-30 @ University
	41
	7
	34
	3

	IH-30 @ Forest Park
	133
	35
	98
	7

	IH-30 @ Summit
	60
	12
	48
	3

	IH-30 @ Jennings
	53
	10
	43
	3

	IH-30 @ IH35W High Mast WB
	55
	12
	43
	0

	IH-30 @ US-287
	171
	42
	129
	8

	IH-30 @ Beach
	102
	21
	81
	3

	
	
	
	
	

	TOTALS: Thru April 30, 2024
	743
	169
	574
	32


As seen from the table, 574 pedestrians were detected in a five mile stretch over a 5-month period. This resulted in 32 activations of the DMS boards, reaching out to 911 and having those pedestrians removed from the highway.

In July 2024, video analytics software was put onto 40 more existing CCTV cameras and the following results were collected. As seen, data on detecting abandoned and stalled vehicles were tracked in these months. July 2024 saw 460 detections and August saw 492. Additionally, in August, congestion alerts were added to the analytics. This enables operators to more quickly get an alert and respond appropriately.
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Deployability (30 points)
The AIM selection process will favor innovations that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
13. What challenges and/or lessons learned should other organizations be aware of before adopting this innovation?
An organization should have an established traffic management center with existing standard operating procedures and robust field devices. Being able to leverage existing field devices (CCTV & DMS) can save a lot of money. It helpful to have trained and experienced operators that can make decisions quickly. Having good established relationships and communication with local law enforcement partners through a Traffic Incident Management Program (TIMS) is very helpful as well. Depending on an agencies firewall protocols and network security, there could be issues to overcome with third party software usage.
14. Please provide details of cost, effort, and length of time expended to deploy the innovation in your organization.
Cost:  The cost for the video analytics software is approximately $60/month per camera. If using existing field devices as was done in this innovation, there is no additional equipment cost.
Level of Effort:  Moderate level of effort to select the appropriate corridors based on crash data and observation. Moderate level of effort to select software and program cameras and systems. Some effort required to get detection zones correctly drawn. On the job training is normal for any new capabilities and additions to a traffic management center.
Time:  Planning for the pilot began in August 2023 and the pilot was underway by December 1, 2023



15.  To what extent might implementation of this innovation require the involvement of third parties, including vendors, contractors, and consultants? If so, please describe. List the type of expertise required for implementation.
 This innovation would require third party software vendors and traffic management center system integrators. For this innovation, the traffic management center integrator was already in place. Agency employees with knowledge in these areas is very helpful.  


image1.png
TrafficOperations (002).pptx - Protected.

Theresa Poer TP

Fle  Home Insert Design Transitions Animations Slide Show Record Review View Help BLUEBEAM Acrobat ProjectWise (&)

@ PROTECTED VIEW Be careful—email attachments can contain viruses. Unless you need to edit, it's safer to stay in Protected View. Enable Editing
Process

« C % fiworthraffcision.com/web/tmcapp.himi

Cickto go back hold tosee history

Settings | Manage Units / Cameras
Overview
([Showe A Camaras =] ort: Dot e (] snowng 0/ 10 cameras.

1450 @ ol 0 QUonomey M0 @USesh  M0Q@FousiPak  H0@Swm  H0Guemngs  hoada o EOOMIM s gusy
Far e Far 0 For -

Clckon
A

Near: 105

1. Goto alert and verify if it is a true event
2. Observe pedestrian for 1-2 minutes.

3. Execute Pedestrian Alert as needed

4. Deploy DMS boards, Call 911

“m i<

slide 9 of 14

[@oisplaysettngs | [E] | 28 [ S———

H P Type here to search - 136 PM

10/4/202




image2.png
July 2024 August 2024

255 Peds 121 Peds
15 DMS 13 DMS
Activations/911 calls Activations/911 calls
11 Peds removed 5 Peds removed
460 Abandoned/Stalled 492 Abandoned/Stalled
Vehicles Vehicles

12 Congestion Alerts




image3.jpeg
AASHIO

INNOVATION

MANAGEMENT





