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#H ZRBREENEFREBTRIBRFORE, S TERMINTBAAEFEERGZNL, 4F2F
A XA 7h’ M EELAKR S HAERSHFA, 3B — A & T & 3t RT-DETR(real-time
detection transformer) #9 32 L B AR &AM ok B0, HAEE £ F M & 69 ResNet M &3k %
VanillaNet ) %, 3% " W % 65 B35 52825 0k, 42 A m B R 6] 4F 42 & 5 35 8L A (bi-directional
feature pyramid network, BiFPN) 4X, # RT-DETR % 4E % & 3k 7 49 PAN(path aggregation network) %
M, ¥ AR M) Bk A AR ) R E e £ F MR ARS8 R UG, R AR Bk A B 3 P IR m GAM(global
attention mechanism) & & 7 ALH], A 3R AE AL 2 A By 15 B 09 B 4, 29T % B AR 5 AR 35 B AR 69 4wl
fh. EAEAEBARERIES LK, 2 RHLA B3 G ¢ RT-DETR F % #9 mAP(mean average
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Lightweight traffic sign detection based on RT-DETR

XIE Haolong', ZHANG Xiaolong"?, WEI Peixu', CUI Chuanjin'
(1. College of Electrical Engineering, North China University of Science and Technology, Tangshan 063200, China;
2. Zhejiang Yaoheng Optoelectronic Technology Co.,Ltd., Hangzhou 311600, China)

Abstract: Traffic sign detection is the key in the driving process of intelligent vehicles, which is of great
significance to vehicle analysis of road conditions. Aiming at the problems of too many parameters and low
accuracy of existing traffic sign detection algorithms, a lightweight traffic sign detection algorithm based on
improved real-time detection transformer (RT-DETR) was proposed. Firstly, the ResNet network in the
backbone network of the model was replaced by VanillaNet network to reduce the number of layers and
parameters. Secondly, the bi-directional feature pyramid network (BiFPN) was used to replace the path
aggregation network (PAN) structure in the feature fusion module of RT-DETR to increase the fusion ability of
the model and extract more abundant feature information. Finally, the global attention mechanism (GAM) was
added to the feature fusion module to enhance the model perception of global information and improve the
detection performance of multiple targets and obscured targets. The proposed algorithm was tested on traffic

sign datasets. The mean average precision (mAP) value of the improved RT-DETR algorithm reaches 87.7%,
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3.6% higher than that of the original algorithm, and the parameters are reduced by 21%, meeting the

deployment needs of intelligent vehicle equipment, which proves the effectiveness of the improved algorithm.

Key words: machine vision; detection transformer algorithm; target detection; lightweight; attention
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Table 1 Results of ablation experiment

SLHG VanillaNet BiFPN GAM Precision Recall mAP Params/10°
1 0.934 0.767 0.841 32.8
2 v 0.920 0.748 0.829 232
3 \/ 0.937 0.755 0.845 30.9
4 J 0.947 0.798 0.874 35.3
5 V \/ 0.940 0.795 0.843 23.5
6 w/ 0.945 0.783 0.871 273
7 \/ 0.913 0.829 0.879 33.1
8 V V J 0.895 0.837 0.877 25.8

i i % RT-DETR AU AR N el kA e #E 47
TH R S5, e TE S SR ) S O, B S L
1o S2H0 2 RSBt 3 T 28 27 5 Vanilla-
Net, £5 7 [ K /NFE AR 29.2%, {H 455 70K B 5 [ {1
1.5%, mAP {HFFEAK 1.4%, 1B W28 B % K /NS 2]
W 5%, {H i F VanillaNet 9 % & A8 F — B89
ResNet 7%, XF T —26/]y H A5 0k A 6506 o, 5

HERDE 1 5 mAP (B T . 505 3 K IR A afid
FEHEY PAN &5 44 R ek BiFPN &5 A4, 455704 (6 K5
FH mAP 55> 517 0.3%. 0.4%, i BiFPN &%
4 AT L) o i AT 2 )RR 7S A TR A AR R
fiE, & S AR A RN R ) . S8 4 AE/NHAR)Z B
A GAM 7 735 1, B AU i R 5 mAP {8 0 942 7
1.3%. 3.9%, i# iF GAM [ 42 Jm) &3 ) 5 8 55 — L&
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FIWLHI AR A FAS 2 5B 5 6 0 A5 2 . o
5 7 X%F J G 55 AU [5] B R e BiFPN 25 #4 A1 i
GAM 2 1AL, & A AL ) mAP b F, i AR
AU ) GAM {3 22 7 HILI AT DA A3E 780 2 5] 4 Jy 36
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SCr A G, AR R NREAR T 21.3%, mAP
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2 A Ak 0 TR B S AORS B B AN AR TT DL 4 A
REH /N 3% % b, F T 240 38 6 4 ) Fn
A& AR AU

76 [7] B B e BiFPN 5 78 1 GAM {3 & 1 HL il
B, 55780 )RS B A T AR A ] A5 3 T RK
2 T, i 15455 0 5 28 mAP i 15 3] — & 12 Tt
[K 2 BiFPN fill & P A8 i T GAM 7 & J1#Ll, 7] 8
AT ao 3 R = A R) Y 42 )R 38 HLRAE, 28
T — e TSR E B R A H 4 R S8 R AE
(R G, A R B AR TR A A s 0 B ) TE R
AT v A TR e A ) G A B
3.5 Mm@ XL

SN T ARIE Y RT-DETR 28055 98 &0, 7E4H
) 0 B 4 T, B ek 5 5 YOLO R 81 3k
SSD %37 Fl Fast R-CNN B v5#E 17 b4, SC B 45 2%
W 2,

F2 HEWHEZHER

Table 2 Experimental results of transverse comparison

Model  Precision Recall mAP Params/10° Model Size/

Fast-RCNN 0912  0.797 0.832 78.4 11242]).9
SSD 0909  0.784 0.827 51.3 101.7
YOLOVS 0.874  0.662 0.782 46.6 91.3
YOLOVS8 0926  0.812 0.855 43.6 87.2
RT-DETR 0934  0.767 0.841 32.8 63.1
Improved 0.895 0.837 0.877 25.8 51.6
RT-DETR
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Fig. 8 Images of test results
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