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Purpose

Speed zone management is a critical responsibility for transportation engineers and
planners — yet the tools available have lagged far behind the complexity of the task.

This project addresses that gap head-on.

[J Core Objective: Provide engineers and planners with a modern
visualization/analysis tool to more effectively and efficiently manage the
district's speed zones — replacing outdated strip maps and fragmented file-

sharing practices with a unified, data-driven dashboard.

The result is a smarter, faster, and more transparent approach to maintaining accurate

speed zone records across the TxDOT Dallas District.
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Challenges of Managing Speed Zone Maps

Communication Gaps

Responding to citizen requests and coordinating
with local governments is difficult without an easily
accessible, up-to-date visual reference that can be
shared on demand.

Zone Limit and PSL Discrepancies

Identifying discrepancies between the Statewide
Planning Map and strip maps, often due to highway
realignments, mile point/DFO limits, or delayed
implementation of approved PSLs by municipalities.

Inefficient File Sharing

Current distribution relies on hard copies or
emailed electronic files — with no centralized
repository — making it prone to outdated records

and duplicated effort.
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Automating Digitization Process

Enterprise Linear Referencing Service (eLRS)
LRS)

whe poend 0 Sareend Kncabm o

Step 1:
Developed
Python script to
extract segment
information
from strip map
PDFs

Step 3: Add segment/station to speed
zone dashboard

Step 2: Using TxDOT eLRS API to
geolocate segments & stations
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https://apps3.txdot.gov/gis/elrs/
https://apps3.txdot.gov/gis/elrs/
https://apps3.txdot.gov/gis/elrs/

Creating Posted Speed Limit (PSL) Layer

Step 3: Add PSL layer to speed zone
Step 1: Download crowdsource PSL data dashboard
(Mapillary) and import into GIS.

* 4,525 data points (PSL, school zones, etc.)

Filtered to ~300 points for dashboard
speed zones

87.6% accuracy (matched with Google
Earth imagery)

Step 2: Check Google Streetview to
verify/adjust PSL at the begin/end segment
(Manual).

Step 2a: Check Pathway video logs to
verify/adjust PSL for entire segment (Vision
Language Model).

Step 2b: Check RIVAL dataset to verify/adjust
PSL for entire segment (GIS) (Future Work)
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Creating Posted Speed Limit (PSL) Layer

On-device Vision Language Model
(VLM) Workflow for

Posted Speed-Limit Identification

System architecture

- O

Roadway imagery Spatial outputs
Local VLM
GPS-tagged frames KML - SHP

No cloud transfer — proprietary images remained
A SR e L e on-device
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Creating Posted Speed Limit (PSL) Layer

Four-phase workflow Local VLM

@ @

Detection and
grouping

Detect and group signs within
a 100-ft sliding window to If VLM fails to have consensus
avoid duplicates; Select the of a speed limit, it sends the
representative by maximum images for manual review
bounding box area..

Manual review Finalize Export

The toolchain allows a visual
overview of all the sign KML with the speed limit sign
detected in a slideshow format embedded as well as SHP files
for easy review and edit

REVIEW FINALIZE EXPORT
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Creating Posted Speed Limit (PSL) Layer
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3,249 PSL Signs

~380,000 images (6T data) processed across
the TxDOT Dallas District to extract 3,249
PSL signs;

Total processing time = 630-840 hours (26—
35 days) at 6-8 seconds perimage
(including inference + referencing);
Processing conducted on a MacBook Pro
(M4 Max, 128GB RAM, 14-core CPU, 20-core
GPU);

Full-resolution images used to preserve
detection accuracy;

Further acceleration possible via parallel
processing / cluster computing (reduce
processing time to a couple of weeks or
even days);
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TxDOT DAL Speed Zone Study

Inventory (2014—-2024)

742 1396
Speed Zone Directional Speed
Segments Zone Stations
158 589
Posted Speed § 2t
SEnel| S Limit Segments * PSL:45mph

Zone Segments
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TxDOT Dallas District Speed Zone Study Dashboard

DAL Speed Zone Dashboard

Select Segments By Road Name N Zones
. X | s Layers

FM2181

' iy | Post Speed Limits Pathway (PUBLIC)
i/
=

e 1R
Road Name FM2181
!
f Speed Zone Study Stations (PUBLIC) = Study Date 9/29/16

' McKinrey

'_ )% 3 Speed Zone Study Segments (PUBLIC)

Zone Speed
Control Section

| !
i { o Speed Zone Study School Zones MO
(PUBLIC)

Stations

TxDOT Mile Points DAL On System
FM2181-205401-7

TxDOT_DCIS_Dallas —

P TxDOT_DAL_Counties -

Station

Fort Worth

85th% Speed West

85th% Speed East

85th% Speed North 48

85th% Speed South 49

Study_Date 9/29/16

vg. 85th INRIX (2024) W 54

INREX - PSL{2024) W or N
INRIX - PSL(2024)Eor 5

School Zones

FM2181

| School Zone Speed
| 20 mi | o

Details Charts

Kaufrman County | Texas Parks & Wildlife | CONANE | Esri | TamTorn | Garmin | SafeGraph | FAO | METU/NASA | USGS | EPA | NBS | USFWS
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https://tamu.maps.arcgis.com/apps/dashboards/286f035255f747bd8e78b14434e0491f

Map Layers

Current

Intersection
Layer

« Speed Zones
 Speed Zone Stations
 School Speed Zones

 Posted Speed Limits
(GE/Pathway imagery)

 Mile Point Layer
 0-7156/Probe Data SSL Layer

(Denton)
Future
«  Wejo Speed Layer
* Intersection Layer We{oaigfed

. RIVAL Layer
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TxDOT Project 0-7156 Integration - Denton County

Suggested Speed Limit Flowchart
(Field and Probe)

Speed Zone (Site) Details

- -
Onsite Speed Data Rhino / Grid Probe Speed Data
- \ -
Generate 85th Google Earth or In-Field Calculate Predicted 85th
- b

Adjust / Round Spd85 Curves Adjust / Round Spd85

- -

Determine SSL CRIS Determine SSL

Compare Results

SSLprose - PSL SSLerope - PSL
€ €
g
. -I Hm_ - . . —
a0 ¢ ) ¢
Difference 14245 2105 50010 5> 15
Groupings

* Compared
—Predicted 85t INRIX to Observed Speeds (Stations)
—SSLprobe) to PSL (Segments)

Option 1

Option 2:
Recommended

0-7156: Using Vehicle Probe Data to Evaluate
Speed Limits on Texas Highways
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https://library.ctr.utexas.edu/Presto/content/Detail.aspx?ctID=M2UxNzg5YmEtYzMyZS00ZjBlLWIyODctYzljMzQ3ZmVmOWFl&rID=MTE0Ng%3D%3D&qrs=RmFsc2U%3D&ph=VHJ1ZQ%3D%3D&bckToL=VHJ1ZQ%3D%3D&rrtc=RmFsc2U%3D&bmdc=MQ%3D%3D
https://library.ctr.utexas.edu/Presto/content/Detail.aspx?ctID=M2UxNzg5YmEtYzMyZS00ZjBlLWIyODctYzljMzQ3ZmVmOWFl&rID=MTE0Ng%3D%3D&qrs=RmFsc2U%3D&ph=VHJ1ZQ%3D%3D&bckToL=VHJ1ZQ%3D%3D&rrtc=RmFsc2U%3D&bmdc=MQ%3D%3D
https://library.ctr.utexas.edu/Presto/content/Detail.aspx?ctID=M2UxNzg5YmEtYzMyZS00ZjBlLWIyODctYzljMzQ3ZmVmOWFl&rID=MTE0Ng%3D%3D&qrs=RmFsc2U%3D&ph=VHJ1ZQ%3D%3D&bckToL=VHJ1ZQ%3D%3D&rrtc=RmFsc2U%3D&bmdc=MQ%3D%3D
https://library.ctr.utexas.edu/Presto/content/Detail.aspx?ctID=M2UxNzg5YmEtYzMyZS00ZjBlLWIyODctYzljMzQ3ZmVmOWFl&rID=MTE0Ng%3D%3D&qrs=RmFsc2U%3D&ph=VHJ1ZQ%3D%3D&bckToL=VHJ1ZQ%3D%3D&rrtc=RmFsc2U%3D&bmdc=MQ%3D%3D

Benefits of the Speed Zone Dashboard

Comprehensive District View
A unified visual environment covering all speed zones, stations,

PSLs, and school zones across the entire Dallas District — no more
siloed files or disconnected spreadsheets.

Discrepancy Identification
Side-by-side layers make it easy to identify mismatches

between zone speeds, posted limits, and statewide planning data
— supporting faster corrections and better compliance.

Area Office and maintenance personnel gain direct visual access
without needing specialized GIS training — streamlining
communication and reducing request turnaround time.

Historical Record & Future Planning

Past and present speed study data are stored and indexed,
enabling quick review of when corridors were last studied —
directly informing budget needs, study scheduling, and records
management.
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Questions?

Jason Wu, Ph.D.
Minh Le, P.E., PMP

TTI Research & Implementation Depertment
DallaS Program of Transportation
Amanda Miller, P.E.
Texas &M TxDOT Dallas District
ansportatio Director of Transportation
Operations
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