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Improved YOLOV7 Algorithm for Traffic Sign Detection

SHI Zhen-Yue, HOU Ting, SU Yong-Dong
(School of Information Engineering, Chang’an University, Xi’an 710064, China)

Abstract: The rapid development of autonomous driving technology has led to increasing requirei”nef)ts for traffic sign
detection technologies. In order to solve the problems of false detection and missed detection of the YOLOv7 algorithm in
identifying small targets, this study proposes a traffic sign detection model bag,ed omsan attention mechanism, namely
YOLOvV7-PC. Firstly, a K-means++ clustering algorithm is used to cluster the traffic sign dataset to obtain anchor boxes
suitable for detecting traffic signs. Secondly, the coordinate attention mechanism is introduced into the YOLOv7
backbone feature extraction network, and the horizontal and vertical information of traffic signs are embedded into the
channel so that the generated feature information has the coordinate information of traffic signs, and the extraction of
effective features is enhanced. Einall};, the atrous spatial pyramid pooling is introduced in the enhanced feature extraction
network to capture multi—scaie context information of traffic signs, which ensures the resolution of small targets of traffic
signs and expand the receptive field of the convolutional nucleus. Experiments on the China traffic sign detection dataset
(CCTSDB) show that the proposed algorithm enhances the ability to recognize small targets. Compared with the YOLOv7
model, the proposed algorithm has an average improvement of 5.22% in mAP and 9.01% in Recall, making it an effective
traffic sign detection algorithm.

Key words: target detection; traffic sign recognition; YOLOV7; attention mechanism; dilated convolution; deep learning
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96 GB A7 1T ML, S256 FFFH B2 FEA 554 Python 3.7,
f# /] PyTorch 1.7 HEZH, i&ﬁﬂll%?‘iﬂl Batch Size 4 16,
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4.3 1N IER
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2, SRedar il S5 25 AL 5 HER. A ke BIEE N 0.5,
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128 (Recall), A &5 kAT & S e il 5e
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Recall = ——
T TPYFN ™
TP
Precision = ———— ®)
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Horr, TP IR A AR IEREA, f il 5 05 8 IERE A

(FLFHTE); TN R ARGE R, Rl )5 o Sk |

K (B ), FP 3 Aok kb, Ko MAE B A
(BB ); FN 2675 AR TERRAS (o oh ke A
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AP;

M=

i=1

mAP = T 9)
AT AL BRI MERE, FEIX LI\ mAP, RIXT
FEANEANH AP KA. A0 # e LA Recall
Ml Precision ARl Z: ] PR 2k, 18420 1)
AP R X o R 2 5 AR bR B RS THIAR.
4.4 SEWEERS
Y6 AR SCAR H ) S SR T 1Y 4% B BRI S
BT T RS, SIS A | .

Hi# 1 Al%n, A% T IR 4G YOLOVT 53%, YOLOV7-PC
FAEM) mAP. B EIZS 50 5g w7 5.22% 9.01%,
F&— R A R B RS I R 4. 24 YOLOvV7 S92 4
K-means++R R E L AL R HERS, HEIRYE mAP 5
BEEE T 7.57% 1 4%, Kt = A R A B8 256
YOLOV7 A FH 23R 25 (8] & - g AL Iy, mAP 5 4[]
ROHIRE T 0.73% F 1.53%. SL56E W, YOLOV7-PC
SRR AG B HARS RS B2, (R LA R A A
TREE, AL S PR R

£ | s

T

s | mAP (%) HIF%E (%)  FPS
YOLOv7 88.16 79.04 45
YOLOV7+K-means++ 92.16 86.61 45
" YOLOV7+CA 88.29 79.98 42
YOLOV7+ASPP 88.89 80.57 43
YOLOV7-PC 93.38 88.05 41

ANFEFEFEERXT LW 2 Fiox. YOLOvT /BN
YOLO #5150 B ARK M E %, HAE mAP. A RZ,
FEHR R4t F 524 #8id YOLOvVSs. YOLOvV3. Faster
RCNN. YOLOv7-PC HiEME T YOLOVT, mAP.
AR, KRS NIEE T 5.22% 9.01%. 0.39%.
SIS KRR B, FRATTHE ST % YOLOV7-PC 7E A
R R D7 T e AT R AR, B — E A

%2 R %)

ik mAP L AW s
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yoLovd - 7 7652 56.83 90.23
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* YOLOV7 88.16 79.04 92.38
YOLOV7-PC 9338 88.05 92.77
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L YOLOvSs 1 [F 2851 4 4 1 7.67% 6.02%-
9.73%. XKW YOLOV7-PC SHiETE A 1@ b5 EAG I J7 TH
B U (0 B A

58 YOLOv7-PC %L YOLOvT HiEAEA
[ A5 T B 28 30 A 25 R W 8 R B T, i — B g2
YOLOv7-PC B3k (Al &R B, A1 0 & YOLOv7
SRV BRI SR . KL 5(a)— 18] 5(c) 3% 3 M@ AT BL
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EH, YOLOVT-PC HiEW UAESZ R WR. HERER
RS TR YOLOVT SR AR 5 128 il bR &,
It H YOLOvV7-PC B0} 32 8 by 7 1) 1R G 2 A 1
YOLOv7 Hi%. Bl 5(d) & B N 2@ br &k
AT A HY YOLOV7-PC 8032 0] LUK S iSRRI T
(122 3 bk 2 HEAT HERf DA, JLAE B S A B T 1 28
Fr SR M BE AL T YOLOVT 83 [ 5(e) &8 2k
CUAEE N (ASE AR SR, EXFHESL R, YOLOVT 5
R RTINS B R, A SCHR HE ) YOLOV7-PC
SRV DA 5% 10 F0 A2 S A R 4 SR v A0 G 00 RT3 531

XK, YOLOV7-PC HER R T YOLOVT B,
HoT DS AT IEAR EEA DI . KA N AT HER AR
ARG, HA R FIMERE. £5250R 1, YOLOV7-PC 5k
PRTET XN B AR BRI GE 77, W] LA G IR AT L 2.

# 3 AFEEETENENN AP E (%)

g mandatory warming prohibitory
YOLOV3 80.06 73.79 75.69
YOLOVS5s 87.84 86.18 82.71
YOLOV7 90.51 86.05 87.93
YOLOV7-PC 95.51 9.2\ 92.44
Y =

“ (a) T KA EG

KM7H 201870172 08:39

380
B

(b) F AT H

f) J |~ B
(e) 5 B LRI EE

44KM/H 2019/01/14 16:04:37

K5 YOLOvV7-PC %% 5 YOLOvV7 ZEAS [FIFREE T Ak I 28 S %t b
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5 W

st
AR —F YOLOVT-PC 5032, b 58 45 % Hdh
ST RIGRIZIE A HIHIHE, [FIRDKE CA JER AL S
2 () & Ak BTN B YOLOVT ik, $27+ T
2R/ B ARIRE ). AHECT R, YOLOVT-PC &k
1 mAP. BIEZ, FEZE MR 5. v T B it
B ARRSIUEE 17, TEARSR IR A, #E & 2ANE R SRl
BT 245G, N5 E T S AFIE R R /), it — P
. RN, HTAT EREBCNE IR, BB RS
DA FARA FEAFI R 2R B 520, H2 SR R ST 255
FEULFIRI 3R, 4 s AR S 8RB T A e

S 30k
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