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Research question:
How can event-based vision systems enhance the
accuracy and efficiency of traffic participant
detection and tracking at intersections in low-light
and high-contrast conditions compared to
traditional frame-based methods?

Background:
Traditional traffic cameras operate at fixed frame
rates and often fail in low-light or glare-heavy
scenarios, leading to motion blur and missed

detections.
Event cameras mimic biological vision by
capturing pixel changes asynchronously,
resulting in high temporal resolution and low
latency. Their potential remains underexplored in
static traffic monitoring, especially for
intersections (Neuromorphic Vision).
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Data Available and Collected:
•eTraM Dataset (2024, CVPR)

• 10 hours of annotated static event camera
footage from intersections, roadways, and local
streets under various lighting and weather
conditions.

• SEVD (2024) – Synthetic dataset for training under
diverse traffic scenarios.
•DDD17 (2020) – Event+frame data for driving
environments.
• Flashing Phone Light and Tap-water flow

experiment (Collected using Prophesee EVK4)
• Recorded variable on/off modulation patterns
at 1–10 Hz to evaluate LED flicker capture.

Future Steps
● Benchmark a Recurrent Vision Transformer against
conventional vision models on both frame-based
and event data

● Rigorously evaluate accuracy, latency, and
reliability in low-light and glare

● Fine-tune and validate using real-world data
collected.

3. Streams Collected using Event Camera (Prophesee EVK4)

Cazzato, D., & Bono, F. (2024). An Application-Driven Survey on Event-Based Neuromorphic Computer Vision. Information, 
15(8), 472. https://doi.org/10.3390/info15080472
Verma, Aayush Atul, Bharatesh Chakravarthi, Arpitsinh Vaghela, Hua Wei, and Yezhou Yang.
"eTraM: Event-based Traffic Monitoring Dataset." In Proceedings of the IEEE/CVF Conference
on Computer Vision and Pattern Recognition, pp. 22637-22646. 2024.
Aliminati, Manideep Reddy, Bharatesh Chakravarthi, Aayush Atul Verma, Arpitsinh Vaghela,
Hua Wei, Xuesong Zhou, and Yezhou Yang. "SEVD: Synthetic Event-based Vision Dataset for
Ego and Fixed Traffic Perception." arXiv preprint arXiv:2404.10540 (2024).
J. Binas, D. Neil, S.-C. Liu, and T. Delbruck, “Ddd17: End-to-end davis driving dataset,” arXiv preprint arXiv:1711.01458, 2017.
G. Gallego et al., "Event-Based Vision: A Survey" in IEEE Transactions on Pattern Analysis & Machine Intelligence, vol. 44, 

no. 01, pp. 154-180, Jan. 2022, doi: 10.1109/TPAMI.2020.3008413.

• Captured continuous high-speed droplet
movements and dynamic spray patterns under
controlled lighting for detailed spatiotemporal
fluid motion analysis.
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