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FERRPEM Ik ph2e g (SNNs) Wl U kX —WF s it — R i
Wi 5 58 . Bk, JATIEA SO SNNs i HI T H 3D Hibs
B, JRINT SpikeSMOKE 04, XA EFHIKT R
H 3D HFsfimizit. AU, S5 A Lagm4s (ANNs)
FHEE, SNNs F3Els 'S &S 805 B 806, JFRURIILRRAE A % g
D1 R ¥ IRUGXA P, 32304 Pph et ol JERLRI B %, I
Mg 7 —FEs RO 1agaid Pl (CSGC), EMLkEL S,y
TR 5 5 RO R AT TRl DE LI B st FEAE K 7R R )
BeAh, BT WS NGRA) , Fef I T At ge
WA e e, T CLUR Rl P S0 T 0k S dge 5 T R AS T
PEfg. SR SpikeSMOKE fE 3D HbstG il i BLALE
iy CSGC Iy SpikeSMOKE f£ AP|g,, IJ KITTI H#%
YWechiisk L% 0.7 ToU B F4r il wf LAk ] 11.78 (+2.82,
M), 10.69 (+3.2, %) f110.48 (+3.17, W), T2k
W, 5 SMOKE &5 Hilk, SpikeSMOKE &5 5 nI L)
WoE A REEE. Biln, TEWRXEIGIPRREETT UL 72.2 %, T
B MPERBIL P I 4 %. $emfbiy SpikeSMOKE-L W US55
Bk Bigsb 3 %, VFRE R 10 %

Index Terms—Spiking Neural Networks, Monocular
3D Object Detection, Gating Coding, Lightweighting.
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ik 32x32 BRI/ EIR .

FRATVEE JH BEBL A Y- B0 Bt B 248 i R0 % 20 A A a0 1
SR, BENGMINGRE I 2. FEM G, AT
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SNN &y CSGC ZmtrE 6 MEfa K Pyl DLk E] 79.58
%, H MS-ResNet18-SNN & 3.17 %. FHt, FRM4IIrESE
i) CSGC 9t ik A M H A {Zm e .

AR AL I AT

BATEL X CSGC Wiy ZsaIER S (SA) FIEE R S
(CA) FERFRIE KR 4. 6 F1 8 S0 FUEAT T 4 B Anks
MR SEs, 5 Fis. FROTEEE], A SA =
CA W}, KR T3, XEWE CSGC R
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FAVFHI Y #0220 EE veh=0.75 BFRAFHRENERE, Xt
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TABLE I: 3D At AL T SA (BEV) ARNZE R KITTT i dery Bibg EExe e m 21Ty .

Parameters Power

Methods (M) (pJ) 3D Object Detection Birds’ Eye View

Easy  Moderate Hard Easy Moderate Hard

SMOKE-ANN*(0.5) 19.51 2.17E4+11  29.16 25.22 21.47  32.52 29.59 25.86

SpikeSMOKE(0.5) 19.51 5.97E4+10 20.87 19.72 16.89 27.64 22.47 21.65

SpikeSMOKE-CSGC(0.5) 19.56 6.04E4+10 28.83 22.75 19.44  36.23 26.88 25.75

SMOKE-ANN(0.7) [?] 19.51 217E+11  14.76 12.85 115 19.99 15.61 15.28

SMOKE-ANN*(0.7) 19.51 2.17E4+11 12.03 11.14 10.92 17.97 13.08 12.06

SpikeSMOKE(0.7) 19.51 5.97TE+10  8.96 7.49 7.31  12.07 9.95 9.32

SpikeSMOKE-CSGC(0.7) 19.56 6.04E4+10 11.78 10.69 10.48 15.67 13.68 11.83
(0.5/0.7) indicates that the metrics are evaluated by AP|g,, at the 0.5/0.7 IoU

thresholds.

TABLE IT: % =2 (ARG 0 1 o W RGN 25 SR 2 A KITTT Bela )4 28 m il 4 Lt A7 .

Methods Par?i\n/sters P((;)w‘]c)ar 3D Object Detection Birds’ Eye View
Easy  Moderate Hard Easy Moderate Hard
SMOKE-ANN* 19.51 2.17E+11  28.97 23.57 20.21 30.48 27.76 25.81
SpikeSMOKE 19.51 5.97E+10 21.80 15.23 14.99 25.99 20.69 17.92
SpikeSMOKE-L 6.32 2.24E4+10 19.46 10.52 10.23 24.01 15.74 15.37
SpikeSMOKE -LCSGC 6.37 2.29E4+10 20.64 15.32 12.93 25.15 18.98 18.08

The table is evaluated using the AP|g,, with a 0.5 IoU threshold.

Fig. 4: Bl 3D WAk iiie KITTT Fefnde BRI A A 25 R i EDUHL R R 1 A FAAE R AR AR 4 h BB i 37 5 h Y
3D Wik P REAIER I .

www.xueshuxiangzi.com



TABLE T A2 [ bt Wiz Rg e KITTTRARRIOR 0, gifnge Hard 50 EREFERRIT T 72.2%, ik bERE

UESR T AT - (T T 4%. Jesbh, SEREHRIEER, BT CSGC [y
Methods 2D Object Detection SpikeSMOKE # [t 3£k SpikeSMOKE Hit BT RERT.
Easy Moderate Hard SpikeSMOKE-L (i—ft‘xiﬂﬁ) ML SMOKE #] i —# /0 3
SMOKE-ANN* 80.49 72.01 68.76 fESH R 10 f5iHE R . 7F CIFAR-10/100 4324145,
SpikeSMOKE 73.32 62.85 55.67 CSGC YatEskms s W 7 1.06% 1 3.17% Enat:, i
SpikeSMOKE-CSGC . . .
PSKSMOKEL  51gs 4101 tr  UETIGEJIEE. BERT, SpikeSMOKE 4l CSGC #l
SpikeSMOKE-LCSGC 52.33 49.04 43.04 FITATDLCARTHEE R H 3D WA 3t —Fh = 35 B AT 1717
fRRTIT S
TABLE IV: #£433344T45
Hfiiske CIFAR-10 _ERYIFRE5H. REFERENCES
. Codi Ti CIFARI10
Architecture Scﬁeixrllegs s:lé?; Acc. (%)
ResNet-19 [?] Phase Coding 8 91.40
VGG-16 [?] Temporal Coding 100 92.68
ResNet-19 [?] Rate Coding 6 93.16
MS-ResNet-18 Direct Coding 6 94.92
MS-ResNet-18 CSGC Coding 6 95.98(+1.06)

J1, MIMTUESSZ AL 225 Bl 25 U8 A A 225 BT TELY.
A

V. énlb

Wi 3D Wy A B 32 3 E R g2 A, IR

REFE M TR SZ 2 TE . AT A, (RIIFER M5k SNNs
E"J*/l\i"é%%ﬁ, NRERLE 3D WARI St T — N
MR T S BT I, BATHMET M THHE 3D 9
PRI B SpikeSMOKE 2844, fiF SNNs B fe
SRR T BB T U B2 R MO RRE RN RE S BB, 3
IS 2 C P R R B B A, P T —Fh CSGC
Bl Besh, FATBFEH T MR, VAT
SR I PR R Bk o 5. 8 KITTT #dfede iy sk
BE R KW, SpikeSMOKE #ltt SMOKE HA # w1 A

TABLE V: 4041 %
Hdide CIFAR-100 ER7F2RE5R

Params Time CIFAR100

Methods Architecture Spike (M)  Steps Acc. (% )
ANN [?] MS-ResNet-18 x 1254 N/A  80.67
MS-ResNet-SNN [?] MS-ResNet-18 v 12.54 6 76.41
MS-ResNet-18 v 12.72 6 79.58
CSGC-SNN VIS ResNet-18 v 1272 4 77.97
M SA CA All Baseline

74

72

%70

68

66

64
T=4 T=6 T=8
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TABLE VI: g5 ikt 28 0 B E A RS -

Methods vth=0.25 vth=0.5 vth=0.75 vth=1.0 2D Object Detection
Easy  Moderate Hard
v 64.31 53.84 51.62
. v 72.06 61.27 60.67
SpikeSMOKE-CSGC v 7558 6549  64.37
v 54.10 45.88 44.98
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