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% © Motivation

nt noise of the radar itself and the noise in the image signals
will have a significant impact on the robustness of the model.

B Among all the external noises, addressing the noise caused by adverse weather
conditions 1s the most intuitive and pressing issue.
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(a) Comparasion of radar point false positive rate on ramy and sunny days. (b) Compamsion of image visibility on ramy and sunny days.

Figure 1: Illustration of radar and camera noise on sunny and rainy days. Radar noise increases
with distance from the radar sensor and is greater in rainy weather.
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¢ impact of noise on the radar pattern 1s mainly reflected in the density and
distribution of the point cloud.

(a) Key-point Missing (b) Spurious Points (random) (c) Spurious Points (related) (d) Point Shifting
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relative denoising of the M o and the Deformable Kernel Map

radar signal by utilizing the difference in determine the region and weights of the

the density of radar points between the 3D Gaussian expansion, and they are key

target area and the non-target area. parameters that determine the effect.
(2—2p) 24 —up)®  |T — Tp| € Ap,

V(RCS, v) exp Ts

2% mX o2

ViRSE (2, 2 ROS,v) = =l € A,

(), otherwise,
o
N/
| P |
5

o |
@ Deformable Kernel Map ¥

| [ '
& L

| Sud

[ ] L
& on (®

3
&

i
i Ixd
| ]
| ]




© Methods

Insta360

% X—(C)
1-M, KY
‘ : ] _r Q
Aggregation |[— —fiid— — = — | Deform CA
Dl’.‘ﬂﬂilm h“-\.'\-\."-\.'\-\."-\.'\-\. q
aware head | B e Suev
l M. KV

M. = Softmax(MLP( f;)),

fa=W(Concat(LN(fr),LN(fp))),
fmm. o Cﬂﬂﬂﬂtl{Lﬁr{ﬂfﬂ. X ff}ﬂLhr({I e ﬁ'f::} X fp}}:

feev = Conv(Deform CA( fa,Concat( f, f,)) + Deform CA( fa, frm)).
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Table 1: 3D Object Detection on nuScenes val set. ‘C’ and ‘R’ represent camera and radar,
respectively. Some results are borrowed from RCBEVDet (Lin et al., 2024).

Methods Input Backbone Image Size NDST mAPT mATE]l mASE]l mAOE]l mAVE]l mAAE]
CenterFusion C+R DLAXM 445 = 8N 45.3 332 0.649 0.263 0535 0.540 0.142
CRAFT C+R DLA3M 445 = BiH) 517 41.1 0.494 0276 0.454 0.486 0176
RCBEV4d C+R Swin-T 256 =704 49.7 38.1 0.526 0272 0.445 0.465 0.185

CRN C+R RIS 256 =704 54.2 449 0.518 0283 0552 0279 0180
RCBEVDet C4R RIS 256 =74 54.8 429 0.502 0.291 0.432 0.210 0.178
RobuRCDet C+R RIS 256 =704 350 45.5 0.516 0287 0521 0.281 0184
BEVDet g R50 256 =704 39.2 31.2 0.691 0272 0523 0.909 0.247
BEVDepth & R50 256 =74 47.5 35.1 0.639 0.267 0.479 0428 0. 198
SOLOFusion C R50 256 =74 534 427 0.567 0.274 0411 0.252 0. 188
StreamPETR R R50 256 =74 54.0 43.2 0.581 0272 0413 0.295 0.195

CRN C+R R50 256 =704 56.0 49.0 0.487 0277 0.542 0344 0.197

RCBEVDet C+R R50 256 =74 568 45.3 0.486 0285 0.404 0220 0.192
RobuRCDet C+R R50 256 =704 56.7 SL2 0.481 0.273 0.499 0317 0.193
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(a) Compamsion of CRM and RobuRCDet on five degrmdation types, (b} Comparasion of CEN and BobuRCDet on Pomnt Shiftmg with vaniows o,
B RB 3DGE CMCA Normal Condition Corruption Condition
NDST mAPT mATE] mAP (Can)t NDST mA Pt mATE | mAP (Car)yt
v 439 33.2 0.716 504 - - - -
v 543 42.4 0536 GEE 285 239 0.709 395
v v 59106 4617137 05230013 T1513.1 3356 15.1 204155 06770032 47.317 8
v v v 55,2109 4587134 053110.005 70.712.3 331146 2867147 068110028 46.7117.2
v oo v v 55.010.7  45.513.1 0516)0.020 T0.712.3 MI56 30071614 06350074 48.719.2
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1. RobuRCDet: A radar-camera fusion method designed to enhance the robustness of 3D
object detection.

2. Two modules: Encourage the model to pay more attention to the target area and the
characteristics of high-quality signal features. .

3. Outperforms previous methods in challenging degraded scenarios.

Limitations and Future works:

1. Task

(1). Synthetic low-quality scene

(2). Real-world low-quality scene

(3). Better accuracy with sparse encoder

2. Generalization and transfer on other models and tasks:
(1). Will 3DGE work on other models?
(2). Segmentation&tracing task version
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