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Top 5 Hottest Technologies

• Agentic AI (Autonomous AI Agents)

• Generative AI & Synthetic Media

• Quantum Computing and Quantum Technologies

• Spatial Computing & Next-Gen Connectivity (5G/6G)

• Living Intelligence (AI + Biotech + Sensors)
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AI Is Hot in Transportation Research

Published papers on AI research and applications in transportation

Data source: Google Scholar
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Hot Topics in AI for Transportation

Edge AI

Spatial IntelligenceDiffusion Model Large Language Model

Vision TransformerExplainable AI



Diffusion Models

Teddy bears mixing sparkling 
chemicals as mad scientists

Text-to-Image (Dalle-2)

A confused grizzly bear in a calculus 
class

Text-to-Video (Make-A-Video)

a fox holding a video game controller

a corgi wearing a beret and holding a baguette, standing 
up on two hind legs

Text-to-3D (DreamFusion)



Diffusion Models in Transportation

Peng, M., Chen, K., Guo, X., Zhang, Q., Lu, H., Zhong, H., ... & Yang, H. (2024). Diffusion Models for Intelligent Transportation Systems: A Survey. arXiv preprint arXiv:2409.15816.



Spatial Intelligence

Autonomous Driving and Vehicle-to-Everything

• 3D Map-Based Autonomous Navigation:

• Autonomous Driving Decisions in Complex Environments

• Bidirectional Data Exchange Between Vehicles and 

Infrastructure

Smart Traffic Management and Infrastructure Optimization

• Real-Time 3D Mapping and Navigation

• Traffic Flow Optimization Using Spatial Intelligence

• Infrastructure Monitoring and Maintenance

Special Needs Travel Support/Personalized Services

• Navigation and contextual prompts for the 

Visually/Hearing/Cognitively impaired

Spatial intelligence refers to the cognitive ability to understand and 

manipulate visual information in three dimensions

Demo from



Spatial Intelligence

Crash Reconstruction 2D to 3D Design Plans



Traffic Management with LLM
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➢Conceptual overview of traffic management with LLM

ChatGPT
Large Language 
Model with pre-

trained knowledge 
and intelligence

Database
Historical and real-
time data-involved 

traffic database 
covering Seattle 

metropolitan area 

System
Control the global 

workflow for 
smooth traffic 

analysis



Traffic Performance GPT

An intelligent online chatbot, STAR-GPT, for efficient customized transportation surveillance and 

management empowered by a large real-time traffic database.

Wang, B., Cai, Z., Karim, M. M., Liu, C., & Wang, Y. (2024). Traffic performance gpt (tp-gpt): Real-time data informed intelligent chatbot for transportation surveillance and management. arXiv preprint arXiv:2405.03076.



XAI for Traffic Crash Risk Assessment

Karim et al., 2020: https://journals.sagepub.com/doi/epub/10.1177/03611981221076121 

https://journals.sagepub.com/doi/epub/10.1177/03611981221076121


Vision Transformer
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Thermal-Forecast: Traffic Trajectory Prediction in Challenging Nighttime Conditions Using Thermal Imaging

Prediction horizon: 1.2 sec, 1.5 sec and 2 sec
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Object Detection and Classification

Edge-AI for Vehicle Classification

Class
Detection 

Accuracy

Class1 0.995

Class2 0.981

Class3 0.982

Class4 0.946

Class5 0.991

Class6 0.958

Class7 0.942

Class8 0.968

Class9 0.964

Class10 0.961

Class11 0.995

Class12 0.995

Class13 0.995

Our Accuracy for 

All Classes
0.976

Market Leader 0.96



Road Surface Condition Monitoring

Dry Snowy Icy Wet

Dry 97.5% 0.4% 0.7% 1.4%

Snowy 0.2% 97.9% 1.8% 0.1%

Icy 1.6% 1.6% 93.6% 3.2%

Wet 0.6% 1.7% 2.4% 95.3%
14

Edge-AI for Traffic Sensing



Image Dehaze for Visibility Detection

Edge-AI for Environment Sensing

Original Image De-hazed ImageScattering Map



YOLO V11 Object Detection Model STAR Lab SARLES System

Edge-AI for ATU Detection



Edge AI for Vehicle Re-ID

Yang, et al., 2022: https://ieeexplore.ieee.org/document/9740048 

https://ieeexplore.ieee.org/document/9740048


SR-520 Detection Results

Traffic Sign Data Collection
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People’s Opinions Are Different

Image source: https://www.pewresearch.org/short-reads/2023/11/21/what-the-data-says-about-americans-views-of-artificial-intelligence/sr_23-11-21_ai-roundup_1-png/

1. Ethical Concerns

2. Job Displacement

3. Safety and Reliability

4. Transparency and Accountability

5. Misinformation and Manipulation

6. Security Risks

7. Economic Inequality



8/11/2025 INTERNATIONAL SYMPOSIUM: NAVIGATING THE FUTURE OF TRAFFIC MANAGEMENT | ATHENS, GREECE 20

AI Is Increasingly Regulated

20Image source: https://hai.stanford.edu/assets/files/hai_ai_index_report_2025.pdf



AI That Makes Images
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AI That Makes Images
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Thanks for Your Attention!
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We look forward to 

collaborating with you all!

My contacts: 

 Yinhai Wang, yinhai@uw.edu, 206-616-2696

 

PacTrans Website: 

 http://depts.washington.edu/pactrans/ 

mailto:yinhai@uw.edu
http://depts.washington.edu/pactrans/
http://depts.washington.edu/pactrans/
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