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INTRODUCTION Background

Why High-Resolution Trajectory Data is Crucial for Modern Transportation?

* Fundamental for ITS » Behavioral Modeling
* Enabled by Technology » Safety Intervention
 Critical at Intersections » Autonomous Driving Test
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Urban signalized intersections represent one of the most complex and hazardous environments in modern
transportation systems. They are critical nodes where a diverse mix of traffic participants—including passenger cars,

buses, trucks, cyclists, and pedestrians—converge, leading to intricate interactions, potential conflicts, and a high
incidence of traffic accidents.

Jiang X, Zhao X, Liu Y, et al. A naturalistic trajectory dataset with dense interaction for autonomous driving[J]. Scientific Data, 2025, 12(1): 1084.
25-09-21 Chen D, Zhu M, Yang H, et al. Data-driven traffic simulation: A comprehensive review[J]. IEEE Transactions on Intelligent Vehicles, 2024, 9(4): 4730-4748. 2



INTRODUCTION
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Collection Limitations
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* Low cost (Drone < Helicopter)

» A complete, bird's-eye view of the
entire traffic scene and all
simultaneous interactions within it.




INTRODUCTION Scene Representativeness
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INTRODUCTION Information Richness
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INTRODUCTION
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INTRODUCTION

Comparison

SCENE INFORMATION DATA QUALITY
Dataset Year Intersection Type Traffic Flow Object Info Behavior Info Validation
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METHODOLOGY
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Object Detection

Lightweight Tracking
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METHODOLOGY
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VALIDATION Trajectory Accuracy
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No significant impact on speed and position accuracy.
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VALIDATION
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Our analysis reveals that VRUs constitute 35.4% of all agents within a 10-meter
radius of a conflict pair in FLUID. This proportion is substantially higher than that
in SIND (7.2%), inD (23.7%), and INTERACTION (4.4%).
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VALIDATION

Behavioral Richness
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VALIDATION Behavioral Richness
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RECORDS Types of Data
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RECORDS Lanelet2 Format

Contents Example
Value — l'ype and Subtype tags imply availability for lane change

type Type of boundary string  |line_thin unless overriden by lanch_change tag.
See following table

'subtype type in more details 'string solid

: . : see here for more details about tags
lane_change overrides whetheritis string |yes/no

- - o lane
(optional) possible to change lane type subtype description e
or nOt line_thin solid a solid lane marking no
- - line_thin dashed a dashed lane marking yes
linestring TR
type: road_border line_thin dashed_solid a marking that is dashed on the right and solid on the left yos
leftBound

right->left:
yes

line_thin solid_dashed the other way around

rightBound

above f
leftBound - - line_thick same as above for
m linestring thin
rightBound type: lme_thln curbstone high a curbstone that is to high for a vehicle to drive over no

rightBound 7SUbtype- dashed curbstone low curb that is low and can be driven for a vehicle no
(inverted) ) .
a non-physical lane boundary, intended mainly for
virtual - no

leftBound ‘ "nestl'il'lg intersections
type. Iine tthk road_border - the end of the road. no

subtype: solid

Lanelet 1->2 can change lane
Lanelet 2->3 cannot change lane




RECORDS Visualization
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FUTURE WORK Dataset Application

Driving Decision Modeling Intersection Operation Quantification
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Thanks for Listening!

A paper with the same title 1s available on arXiv.

The dataset will be public soon!
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