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‘What are the top five hottest technologies?

Here are the top five hottest technologies of 2025, based on recent expert reports and market momentum:

1. Agentic Al (Autonomous Al Agents)

These smarter-than-ever Al systems can plan, esecute, and adagt to compber tasks with minimal human
oversight—think Al praject marasgers, research assistants, or autonomaus decision systems. Govemance and

trust framewarks ane key conoems as these systems grow mare capable.

2. Generative Al & Synthetic Media

From advanoed text, image, and vides generation to real-time interactive content, generative Al is reshaping

creativve mdustries and user svperiences, This includes synthetic deta—Al-generated datasets for privacy-safe

and unbiased moded training.

3. Quantum Computing & Quantum Technologies

Cusanfurm is mowing beyand theory. Companies like Google and 188 are pushing toward practical
applcation in logistics, materials scence, cryptagraphy, ard drueg discovery. Quantum communicatian and
sensing are also coming irta maturity,  wees

Adritionally, major initiaties like the EU's funding plans and India’s Quantum Vallsy and tech hubs reflect

grawing globsl mvestment. »

4. Spatial Computing & Next-Gen Connectivity (56/6G)

Blurring physical and digital realities, spatial computing (including X8 and mixed reality) i becoming
mairstresm. Uhra-fast, low- latency 5G is widespread, while sady 65 protaty pes promiss terabit-per-secand

speeds and terabenz communications.

5. Living Intelligence (Al + Biotech + Sensors)

A TisIng cancept imealvirg systems that sense, learn, adapt, and evabee in real time by coreeenging A
bictechnokigy, and sensoe networks. These spstems could revolutionize health menitaring, ervirconmeantal

sensing, and autoramous adaptation.

Agentic Al (Autonomous Al Agents)

Generative Al & Synthetic Media

Quantum Computing and Quantum Technologies
Spatial Computing & Next-Gen Connectivity (5G/6G)

Living Intelligence (Al + Biotech + Sensors)



Al Is Hot in Transportation Research

Published papers on Al research and applications in transportation
Data source: Google Scholar

Paper Publication related with Al & Transportation
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Hot Topics in Al for Transportation

Spatial Intelligence

Large Language Model

Spatial
Intelligence

CATALYZING A VIRTUOUS
CYCLE OF SEEING,
LEARNING & DOING

Vision Transformer

Vision Transformer

Randomly Initialized Pretrained Fine-tuned
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Diffusion Models

Text-to-Video (Make-A-Video) Text-to-3D (DreamFusion)
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A confused grizzly bear in a calculus
class

Teddy bears mixing sparkling
chemicals as mad scientists

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



0 Traffic Data Traffic Tasks

Trajectories Autonomous Driving

Diffusion Model e e T

Forward Process q(X;|X:_1)
Add Noise

Traffic Forecasting

o

A-y> 3

Denoise

Reverse Process Pg(X¢_1|X¢)

Traffic Texts
& Domain Knowledge

B Traffic Rules
@¢ Accident Documents

Various conditions or unconditional

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 refers to the cognitive ability to understand and
manipulate visual information in three dimensions

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

Demo from \4 World Labs
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Spatial Intelligence
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2D to 3D Design Plans

Crash Reconstruction

LEGEND

Bicycle lane
Median/buffer zone
Sidewalk

Curb cut

Crosswalk

BOSTON Figure 19 Addressing Priority Corridors from
Roundabout Retrofit at Brook Road and Reedsdale Road Intersection the LRTP Needs Assessment: Route 28 Priorty
Corridor Study: Milton, Massachusetts

REGION
MPO
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Traffic Management with LLM

B

» Conceptual overview of traffic management with LLM
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ChatGPT System L
Historical and real-
Large Language Control the global time data-involved
Model with pre- workflow for

traffic database
covering Seattle

y, \_ metropolitan area V,

trained knowledge smooth traffic
and intelligence analysis
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An intelligent online chatbot, STAR-GPT, for efficient customized transportation surveillance and
management empowered by a large real-time traffic database.
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Management agent:
Control the entire
workflow, inference the
next action based on the
execution result

Quality agent:
Check if an syntax error
exists or queried data is
not the target

Scratchpad

.................................................. Thoughts:
———s Messages: s
: SQL agent: Actions; m===  Analysis agent:
-+ Generate correct SQL v ’ : ’ w  Create mobility analysis
. : queries for desired data : = A report on target data
: i by understanding the ‘ . : based on domain
: i input demands l @ ﬂ knowledge
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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.
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Karim et al., 2020: https://journals.sagepub.com/doi/epub/10.1177/03611981221076121



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

True future trajectory

Predicted future trajectory

Prediction horizon: 1.2 sec, 1.5 sec and 2 sec

Model | Method FDE, ;> (pxl) | FDE, 5 (pxl) | FDE;  (pxl)
1 Single GRU 16.99 19.21 19.92
2 Single LSTM 17.23 17.26 22.17
3 Transformers 20.78 48.52 86.37
4 Fusion-GRU (5) 17.31 18.77 20.29
5 ViT-DGRU 14.12 14.83 16.52

12
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@2 Edge-Al for Vehicle Classification

—
Object Detection and Classification Detection

Accuracy

Class

> Class1 0.995
e Class2 0.981
S Class3 0.982
Class4 0.946
Classb 0.991
Classb 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

X r
Class2 0.93 -
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Edge-Al for Traffic Sensing

Dry 97.5% 0.4% 0.7% 1.4%
Snowy 0.2% 97.9% 1.8% 0.1%
lcy 1.6% 1.6% 93.6% 3.2%

0.6%

1.7% 2.4%

95.3%



OR

. Edge-Al for Environment Sensing

PACIFICy,

Image Dehaze for Visibility Detection Threshold
Visibility
V; < 500m 85.29% 89.14% 93.18%

+5% +10% +20%

500m < Vg < 1000 m 88.17% 90.25% 95.42%
1000m <V, < 2000 m 90.36% 93.22% 97.03%

Vs = 2000 m 91.23% 95.78% 98.75%

Overall 89.27% 92.15% 96.61%

Original Image Scattering Map De-hazed Image
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Edge Al for Vehicle Re-ID
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Yang, et al., 2022:



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

05/09/23 05/09/23
SR# 520-INC SR# 520-INC
SRMP 0.00 SRMP 3.75

SR-520 Detection Results
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People’s Opinions Are Different

Concern about artificial intelligence in

daily life far outweighs excitement 1 i Eth|ca| COncernS

% of U.S. adults who say the increased use of artificial
intelligence in daily life makes them feel ...

2. Job Displacement
“Concerned 3. Safety and Reliability

36

Equally 4. Transparency and Accountability

excited and
concerned

5. Misinformation and Manipulation

I I 6. Security Risks
7. Economic Inequality

2021 2022 2023

Note: Respondents who did not give an answer are not shown.
Source: Survey conducted July 31-Aug. 6, 2023.

PEW RESEARCH CENTER

More
concerned
than excited

19

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/
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Al Is Increasingly Regulated

Number of Al-related bills passed into law in select
geographic areas, 2016—24 (sum)

Source: Al Index, 2025 | Chart: 2025 Al Index report
United States 27
20

20

Portugal
Russia

Belgium 18

South Korea 13

Spain 1

10

10

Italy
United Kingdom
France 9
Austria 7
Philippines 6
China 4
Germany 4
Japan 4
Andorra 3

0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Number of Al-related bills passed

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

Number of Al-related bills passed into law in select
US states, 2024

Source: Al Index, 2025 | Chart: 2025 Al Index report
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o You

Please generate an image showing Professor Yinhai Wang i1s presenting to the

Research and Technology Coordination Committee of the Mational Academies.

j DALL-E

I'm sorry, but | can't generate images of real people, including specific individuals like
Professor Yinhai Wang. If you'd like, | can create an image of a generic professor
presenting to a research and technology committee in an academic setting. Would you

likke me to proceed with this?

o You

Yes, please proceed. There are thirteen members on the committee.

ek



o You

| do not like them. Please generate again.
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o You

This is ridiculous. How could the podium be on the mesting table?

p DALLE
| apologize for the oversight in the image composition. Let's try again with a corrected
scene where the podium is appropriately placed in front of the committee members,

not on the meeting table.




SPORTAzy,
& Z

We look forward to
collaborating with you all!

My contacts:
Yinhai Wang, , 206-616-2696

PacTrans Website:



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