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@ Collaboration
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1 Decoder l Decoder l
(a) Early collaboration  (b) Intermediate collaboration  (c) Late collaboration

1: Three collaboration modes
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Final Results

(c) Late collaboration

PRtz Ab, I ] LLEE & L B2 R R ME T B, R &ME. 140, Arnold E, et al' £ Hi 7E &1 n] WL,
PRI A5 P i T DA SRS, AT I A 385 o A5 S ST SRS« LR Ah, Li Y, et al* 4 Hi ) DiscoNet
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! Arnold E, Dianati M, de Temple R, et al. Cooperative perception for 3D object detection in driving scenarios using infrastructure sensors[J]. IEEE Transactions on Intelligent
Transportation Systems, 2020, 23(3): 1852-1864.
2LiY,Ren S, Wu P, et al. Learning distilled collaboration graph for multi-agent perception[J]. Advances in Neural Information Processing Systems, 2021, 34: 29541-29552.
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Learning Distilled Collaboration Graph
for Multi-Agent Perception

3 X HLA

AR — T A AR R B 10 P[RR RN AU 18 3. SCHR $e 1 — o B W VE 45 /4 iy i Distilled
collaboration graph (DiscoGraph) K SZE 2+ R A KRR 2, i B BRENFME.
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LA 7 #m-4 224, BRI EoR . oy, s AR Tl FH o B kg, v] AL = Feature;
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BIERARAR | AA L= 5 1 Distilled collaboration network (DiscoNet) F 0T AR Y 1 2 20

2. $E T — iR B B (R BE T B B FEIBAY (matrix-value edge weight), 1K S Wi 70 9 T
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2: Student part of teacher-student training framework

3.1 FHERE (REIME)
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3: Student part of teacher-student training framework

AT AR EEN DR EARTANA BRI NET, RO EE Gu(V, En). Hi YRR
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4: Student part of teacher-student training framework
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5: Teacher part of teacher-student training framework

3.2 HUmEE (FEAME)
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3.3 FRZIA
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3.3.1 #fA
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FeXT ground truth SRAK KALLIR, 10 A0 1R 2 18 I )1 2 0 R A8 6 R 11 class probabilities >R ¢ KA . 1X
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Soft Target (1 [TTT71 [T [TTT L

Hard Target

6: Comparison between KD’s training process and traditional training process
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WA 222l Zh5e e . BATMEH ground truth A1 knowledge distillation loss A3 [F] v H B AL 47
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M
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3.4 SLIEE
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Upperbou'nd: Early collaboration

65 Upperbound: Early collaboration 60
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9 50 9 45 .
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Who2com Who2com
40
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Communication volume in log scale Communication volume in log scale

(a) Scatterplot in AP@IoU 0.5 (b) Scatterplot in AP@IoU 0.7
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3.5 HRESCIS
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4.1 SCIGIREE

0S Winl0
GPU 3090(FiRHy L)
CPU  i5-13600kf
RAM 64GB

4.2 SLIGTE

1. {8 H git clone M github T #ALHS

2. NN EER AR, (HA2 NEL T P OREBDR M 45 n) @ 2k M, T2 29 E 38 1 ANl BEAE & 45
E54

3. ff /] conda $& 7 SLI0 I, I requirements.txt SO —8E 22 A, (B2 B I T 28 =07 FEE R A3
HHIENL, TR Stack Overflow HIMG T Github 11 issue it B i A

4. HT 2B =TT FEWIRRAS IR BE 8T, 75 B0 SO A rh — ARG 4T B 2

5. BLE R Z, )i Ay
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4.3 FEA)IZ

5.

—--data D:\Project\bputSC\data\V2X-Sim-det\train

—--com disco

--save_freq 10

--batch_size 4

--log

--kd_flag 1

—--resume_teacher D:\Project\bputSC\checkpoints\det\upperbound\with_rsu\epoch_100.pth
—-auto_resume_path logs

—-logpath logs

--nepoch 10

—--rsu 1

Loss Bi%k (100 > epoch):

Convergence History

12000

10000

4000 \\\'

2000 N

—— loss
—e— loss_cls
—e— loss_loc
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4.4 MERZER

Z< 1: Average Precision

IoU=0.5 IoU=0.7

Agent 1 0.65 0.61

Agent 2 0.75 0.70

Agent 3 0.76 0.67

Agent 4 0.73 0.64

Agent 5 0.77 0.71

FRJHERE 0.72 0.66
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IR

agshmaﬁl /

/ IX 1R |
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5.1.2 Loss BZ&xtEE

loss

7000 loss_classification
loss_localization
6000 * loss
* loss_classification

5000 * loss_localization

4000
3000
2000

1000

2 4 6 8 10

13: Loss HHZEXTEL . 7 * S NHGH G757 loss, loss_classification, loss_localization 77 HiA S B35
&, wRIUR, EALPK

W2 130 LA, SO ) 515060 0 2840 R B2 52 ), (B 2 X e A = 2R T ORI .
loss_localization FJ{E R T 7E58 — /> epoch ZMERIK T loss_localization FA1H .

RAIPUESE T BATHI B AR, AR B AT DR SRk R & 25 R b 88 A B Ath B % SRk IO HHIE
BB A7 B RE R T, AT B i e 3R 858 b Ho At A2 50 1) e L HERA %
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FE R, BATARE 4.5 TR I DiscoNet X H 4 & £ K K FHERIR XBAUE TR NAEH
) A H T A AR R R AN SR ] R R RS ER A RS R P (NN AE SE S 1T T 45 1ER &, ™
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U DA JG =ANEE BT E SRS . ERMEH 3 x 385 x 5 ER MG R AR

o R RIS o U B = A5 DY LEE AR, 3 BU5 2218 57 BRI AR A2 24, 3 m] el 2 R0 ) 7]
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