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Motivation & Previous methods
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Figure 2. Overview of multi-camera 3D data augmentation through object placement in 3D field of Gaussian Splatting.
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(b) Training Pipeline of DriveEditor

Single perspective cannot be used for
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Motivation & Previous methods

Detection Performance with Scaling Training Epochs Tracking Performance with Scaling Training Epochs
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Under the same training epochs,
hybrid datasets do not show any
advantage over real data alone !

Evaluating bboxes of pts_bbox
mAP: 0.3462

mATE: ©.6666

mASE: ©.2742

mAOE: ©.5944

mAVE: ©.2892

mAAE: ©.2043

NDS: 0.4702

Eval time: 148.6s
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Some categories have extra low indicators.
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RAIN: A Reusable Asset Infusion Paradigm for Generating Multimodal Autonomous Driving Data
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Experiments

1. Effectiveness for Downstream Tasks

2. Effectiveness for Various Resolutions

1x Epochs [ 2x Epochs | 3x Epochs
I Epochs | 2x Epochs R T T e e e e
Real Dream4Drive Real DriveDreamer WoVoGen* MagicDrive Panacea SubjectDrive Dream4Drive Beal NaweTgert Deeamdirive | Heal Naivelnsert DreamedDrive [ Real Navelsed DreposdDrive
(28130)  (+420, <2%) | (28130) (Wangetallp02da] (Luetal}p024] (Gaoetal]2023] (Wenetal]p024]  (Huang et al J2024a] (Ours) mAPT  36.1 40.1 40.7 42.2 429 43.6 43.1 43.1 4.5
mAP 1 345 36.1 38.4 358 36.2 35.4 37.1 38.1 387 mATE |  69.2 64.7 64.2 61.6 624 61.6 60.5 61.5 598
mAVE | 29.1 28.9 27.7 - 1234 - 273 26.4 26.8 mAQE |  56.7 49.0 48.0 43.2 375 394 45.7 389 40.1
NDS * 46.9 47.8 50.4 395 18.1 39.8 492 50.2 50.6 mAVE | 285 284 271 275 273 274 27.4 274 27.2
NDS t 47.9 51.3 52.0 53.2 540 543 53.6 542 55.0
1x Epochs | 2x Epochs 1x Epochs | 2x Epochs | 3x Epochs
Real Dream4Drive Real Panacea SubjectDrive Dream4Drive Real NaivelInsert Ours | Real Naivelnsert Ours | Real Naive Insert Ours
(28130)  (+420, <2%) | (28130) (Wenetal]p024) (Huangetal[2024a)  (Ours) AMOTAT 328 365 379 | 397 422 426 | 413 422 435
AMOTA 1 30.1 31.2 34.1 3379 337 34.4 AMOTP | 1340 128.7 128.0 | 125.1 124.0 1233 | 1241 123.7 121.3
AMOTP | 137.9 135.4 ‘ 134.1 1353 135.3 133.5 MOTA 1 28.1 31T 331 35.6 37.3 374 | 36.8 37:5 38.5
RECALL T 440 454 46.9 | 50.7 51.1 51.8 524 51.8 52.5

Method car truck bus trailer construction_vehicle pedestrian motorcycle bicycle traffic_.cone barrier

Real 0.562 0.323 0.296 0.067 0.111 0.422 0377 0.371 0.569 0.515
Ours 0.600 0.354 0.341 0.106 0.135 0.468 0.402 0411 0.626 0.565

Table 6: AP comparison across different categories for Real and Ours (+420) at 1x training epoch.

Method car truck bus trailer construction_vehicle pedestrian motorcycle bicycle traffic_cone barrier

Real 0.622 0371 0375 0.154 0.132 0.493 0.430 0.400 0.651 0.589
Ours 0.633 0.383 0.389 0.168 0.147 0.497 0.446 0.434 0.647 0.604

Table 7: AP comparison across different categories for Real and Ours (+420) at 2x training epoch.

Method car truck bus trailer construction_vehicle pedestrian motorcycle bicycle traffic.cone barrier

Real 0.627 0362 0.367 0.154 0.132 0.488 0.436 0.454 0.656 0.632
Ours 0.639 0377 0408 0.190 0.164 0.501 0.446 0.439 0.654 0.621

Table 8: AP comparison across different categories for Real and Ours (+420) at 3x training epoch.
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Experiments

3. Quantitative and Qualitative Comparison with Naive Insertion.

3
Naive Insertion

4. Ablation Studies

Views | Distances | 3D Asset Generation Methods
Front Back Left Right | Close Mid Far | Trellis Hunyuan3D  Ours
mAP 40.2 40.2 402 398 | 39.7 403 405 | 3938 40.2 40.7
mATE| 662 660 646 662 | 657 654 651 | 656 65.1 64.2
mAOE | 512 55.1 457 514 | 522 517 49.7 | 518 50.8 48.0
mAVE| 277 275 285 279 281 280 219 27.8 28.0 271

NDS 1 510 506 516 507 | 505 509 513 | 50.8 50.9 52.0
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Experiments

5. More Visualization
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Figure 11: Insertion of a car in the right-side region.
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Figure 14: Insertion of a bus in the back-side region.
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Figure 12: Insertion of a truck in the left-side region.

Figure 15:
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Insertion of a traffic cone in the left-side region.
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Figure 13: Insertion of a barrier in the left-side region.
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Figure 16: Insertion of a construction vehicle in the back-side region.



