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Table 1. Comparison of 3D cooperative V2X perception datasets with our proposed TUMTraf-V2X Cooperative Perception dataset
(I=Infrastructure, V=Vehicle).

Dataset OoPV2vV V2XSet V2X-Sim V2V4Real  DAIR-V2X- V2X-Seq TUMTraf-
[51] [49] [30] [52] C [57] (SPD) [59] | V2X (Ours)

Year 2022 2022 2022 2022 2022 2023 2024

V2X \PAY V2V&l V2V&l V2V V2I V2I V2I

Real data - - - v’ v’ v’ v’

Annotation range 120 m 120 m 70 m 200 m 280 m 280 m 200 m

Day & night scenes - - - - v’ v’ v’

# object classes | 1 | 9 10 9 8

Track IDs - - v’ v’ - v’ v’

HD Maps v’ v’ v’ v’ - v’ v’

# of sensors (I| V) -1 6" -6 5|7 -| 8% 213 2|3 514

Available worldwide e v’ v’ v’ | « - v’

Traffic violations - - - - - - v’

Labeled attributes™ - - - - - - v’

OpenLABEL format - - - - - - v’

# Point Clouds 11k 11k 10k 20k 39k 15k 2.0k

# Images 44k 44k 60k 40k* 39k 15k 5.0k

# 3D Boxes 233k 233k 26k 240k | 464k 10.45k 29.38k

Location CARLA CARLA CARLA USA China China Germany

1 Total sensors from 2 CAVs.
Weather, time of day, orientation, number of LiDAR points

T Image dataset has not been released yet.
* Value per vehicle. Multiple Conn. and Autom. Vehicles (CAVs) are used.
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Dataset Curation
Labeling

3D BAT labeling tool @@ One-click annotation
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https://docs.google.com/file/d/1eLXVsJuLxwmeHMr5vL-Q4fJV2hElUgg0/preview

TUM Traffic Cooperative V2X Datoset

: : : : More videos on:
Visualization of drive 15 sequence tum-traffic-dataset.github.io/tumtraf-v2x



https://docs.google.com/file/d/1YQ32CPzVvf8mdVkJOima5b_Yy925KCjN/preview
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More videos on:

Visualization of drive 42 sequence tum-troffic-dataset.github.io/tumtraf-v2x
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https://docs.google.com/file/d/1ulMVzH2KgXCwslN9T0AehnTozXG98Kwl/preview
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TUM Traffic Cooperotlve V2X Dotoset
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Cooperative Camera+LiDAR 3D Perception
Evaluation

Conﬁg. mAPBEV T mAP3D T
Domain Modality Easy? Modality? Hard{ Avg.t
Vehicle  Camera 46.83 31.47 37.82 30.77  30.36 e | g
Vehicle  LiDAR 85.33 85.22 76.86 69.04 80.11 ',/""\ N "“’\ =i ——
Vehicle = Cam+LiDAR 84.90 77.60 72.08 73,12 76.40 . 4 “F\\g?k ehicle-
Infra. Camera 61,98 31.19 46.73 4042 35.04 -
Infra. LiDAR 92.86 86.17 88.07 75.73  84.88
Infra. Cam+LiDAR 92.92 87.99 89.09 81.69 87.01
Coop. Camera 68.94 4541 42.76 57.83 45.74
Coop. LiDAR 93.93 92.63 78.06 7395 85.86
Coop. Cam+LiDAR 94.22 93.42 88.17 79.94  90.76

Evaluation results of CoopDet3D on

BEVFusion

e \ehicle caom.+LiDAR: 76.40 mAP

TUM Traoffic Cooperative V2X test set

e Infrastr. com.+LiDAR: 8701 mAP
e CoopDet3D model:  90.76 mAP
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Cooperative Camera+LiDAR 3D Perception
Evaluation

mAP3zp 7
Config. FOV? Mod. Easy? Mod.f Hardf? Avg.l
InfraDet3D  south 1 LiDAR 75.81 47.66 4216 55.21
CoopDet3D south1 LiDAR 76.24 48.23 35.19 6947
InfraDet3D  south2 LiDAR 3892 46.60 43.86 43.13
CoopDet3D south2 LiDAR 74.97 55.55 3996 69.94

InfraDet3D  south1 Cam+LiDAR | 67.08 31.38  35.17  44.55
CoopDet3D  south1 Cam+LiDAR | 75.68 45.63 45.63  66.75
InfraDet3D  south2 Cam+LiDAR | 58.38 19.73  33.08  37.06
CoopDet3D  south2 Cam+LiDAR | 74.73 5346 4196 66.89

Evaluation results of CoopDet3D vs. InfraDet3D

on TUM Traffic Intersection test set
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