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Abstract

In the process of traffic sign recognition, recognition performance is often compromised by complex
and variable road environments, dynamic lighting conditions, diverse designs of traffic signs, and real-
time requirements. This paper is based on the YOLOv8 algorithm and utilizes the TT100K dataset for
training and testing traffic sign recognition. The results demonstrate that the YOLOv8 algorithm exhib-
its excellent performance in traffic sign recognition. It achieves satisfactory recognition results for
small traffic signs, traffic signs in complex backgrounds, and traffic signs under uneven illumination
backgrounds. This lays a technical verification foundation for subsequent optimization of traffic sign
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recognition algorithms and research on multi-scenario applications.
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1. 5|18

2 @R E IR A (Traffic Sign Recognition, TSR) [1]/2& % iz % & Fi(Intelligent Transport System, ITS)
PICEIAT[2]. AN EBEARK I, @b EEMNEARRBR TP RE, ETiHENRLRRAS
TR BN T VE BT N AU AR 2T A I fl S LT R E ORI ) SCERRRE S CNN IR Z1E X
RFAE S 3 22 ROBERGIN (9 777531, S %K F HOG-Gabor FHERLE 5 Softmax 73258, A JEETH 722 i#
Fr& AR B FIRC RS FE[4]. BEFE FastR-CNN. YOLO %5 H bl 5k it JE TR B 52 21 I AS Il AR B
ST FAF RNz B OB AR T 2T YOLOV3 WIE RS 2 H ARKI 7712 [5]. B 5, YOLOv4, YOLOVS
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g 7 IR S

YOLOV8 £ YOLOVS it LREAT 13 r satmfit, sk 1 . YOLOvS SCRpfeills 7%, 7
K BEMIT[61FAES, MRSk, TESHER, EHTEMER RS, WSghEEAN. &
DR BT ZAE S RS, &G S5 EbR SR TR YOLOVS fEMERE LT
YOLOvS, [FIRfRE: T mHEEEE ., o, YOLOVS iR CloU (Complete Intersection over Union)
VERNIAFRE R B4 2k s K, 1 — 2B 5T 7RIS RE, tFE TR WA (D).
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Table 1. Comparison of YOLOv8 and YOLOvVS5
#* 1. YOLOV8 5 YOLOVS Xtk

R YOLOVS 4514 YOLOVS itk BISHEVE

Backbone C3 fith C2F HLER(7] > TR
Neck ik FPN FPN + PAN XUBHAEM[8]  /NEFEI AP $27F, 2 REEFHMER G AR =
Head B A HE B A BRI T 5[5 JF % 2 A

2. SELEGIT
2.1. ZiBEFREBIESE IR

] YOLOVS #EAT 2238 bR IR 5 2 KRR AR A il AR S Kt 4R . H AT 2 A JT N E B Al bR 4K
PRSI HEAAE B 2 .
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Table 2. Publicly available traffic sign datasets
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Figure 1. Traffic signs in the TT100k 2021 dataset
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Figure 2. 300 epochs training results
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Figure 3. Mean average precision of different traffic signs (labels)
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Table 3. Statistical table of precision and recall rate for selected critical traffic signs

3. B R ERBIRSHERENE B RG R
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Figure 4. Small target traffic sign recognition results
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Figure 5. Recognition results of traffic signs in complex backgrounds
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Figure 6. Recognition results of traffic signs in backgrounds with uneven brightness distribution

6. RESHAHEERPHZBIRSIRR LR

DOI: 10.12677/csa.2025.1511281 47 TFENUER S N A


https://doi.org/10.12677/csa.2025.1511281

3.4. RtARPAERE RS

UbAh, EREAT T O HR S A 2 R RS I bR S R R E L T SRS . R EIE LT, BIR
AR A B iR H, S bR SR AR AR 2 AR AN, IR T IR e . st g R
KW, YOLOVS HikREME A N X IR S Bkt , RGN B2 @R &, EB T YOLOVS HIkfEfRt
MREREE T 1A R . TEASEAR S G OB P IE DL, B DARE e B (0 bn BB B, Rl X 3
e SEERRE, EAEREENT, YOLOVS BRI AR I I H w13 (+7 22 XOM pl20 (FRE 20)5

bR,
4. g

5T YOLOVS 7 TT100K 4 bt 738 dbn B IR, TERTIRE B, SemtveE . S maE A
RFIIRCR: I BN B2 ilbs S S8 S0 s lbs S, AL S 5o 58 @Ehs &
JE A Tk 3 St REE O B LR R AR RCR . R b o ik B — e I ER e = U A B . G it
— X AT, AT YOLOVS #8578, YOLOVS fEIHAGHERE . BASE . AFHE, DIKE NS, (K
MR RO IR L R, # A R EA

FEATR S50, pm20 (FRE 20 01 p6 (ZEIEAENLBN EE N RFEAR mAP BUK; PIRFEARTE
TT100k 2021 $HHE A AR 510 98, 67, AT HARAK T, FEAH B AT B 2 5 0B A R 50 R0 R
AEMROF . BP0 IR, RO TR G R S, SRR NREAR SN A RE . TESEESY
A S E S=H, pn EEEZEIEN SK 05 p6 (FEIEIENLSh ZE3E N ) IR IR AE(E 6). i1
B, e DX e FE R ' 5 5 B0hR A DGR A R (U £ €)W AN B 0k, B R 0 B 75 5/ S 45 R
SRS R ) TR I I T BN AR R AE SR BT VR T AR U

BRATIRIA A, RS BN R AUEI T, @SRRI E T . B, —J e
B INR RAE LR ISR, IRARANZ ARe )1 — A G REIsRE AR, Wk FEE. B
WA SRR UG T, AR IRBINERE . BE—DHh, WIESE TAERRAEZ E K. HX 158 iEbs
EHIEEE, KA HE R (Domain Adaptation) /72 10158 HA,  $ETHEAY S HhIgI7 5t R BRI R .

& H
2025 R AL AR SRRk B A B TSR0 S RS 5. 2025010),

SE

[1] Stallkamp, J., Schlipsing, M., Salmen, J. and Igel, C. (2012) Introduction to the Special Issue on Machine Learning
for Traffic Sign Recognition. [EEE Transactions on Intelligent Transportation Systems, 13, 1481-1483.
https://doi.org/10.1109/tits.2012.2225192

[2] Ashokkumar, K., Sam, B., Arshadprabhu, R. and Britto, (2015) Cloud Based Intelligent Transport System. Procedia Com-
puter Science, 50, 58-63. https://doi.org/10.1016/j.procs.2015.04.061

[3] #RilLL, By T EEANF S GRHE A @Ar R, BBORF 54 (5 BRHFAR), 2008(4): 433-436.

[4] REUE, #RT, REW, %. 2T HOG-Gabor FHEfl A5 Softmax 72828 HIAZIE AR EIRB VL)), AL IHEH
TR, 2017, 17(3): 151-158.

[5] (HEH, TR, kihes, R, —FET YOLOV3 HIE 2 B ARSI 5 L. tHENR2E SR, 2021, 11(1):
207-216.

[6] WeHWN, FE, K, . Bt YOLOVS Kyt B bR BRI 502 00]. HHEAL TSN, 2024, 60(21): 205-
214.

[7] ®yElg. LT YOLOVS FIASIE AR A I S5 A Sy 70 (0], B il 55k, 2024, 20(30): 13-16.

DOI: 10.12677/csa.2025.1511281 48 LR 15 R


https://doi.org/10.12677/csa.2025.1511281
https://doi.org/10.1109/tits.2012.2225192
https://doi.org/10.1016/j.procs.2015.04.061

HR 5

[8] ZEK&Pr. —FhFET ot YOLOVS 11 H 202 Bk 50 s I 7 v [P]. HF E L&A, CN202410099012.8. 2024-04-26.

9] Zkam%E, Wk, EE, & ETRE YOLOvSs 2l br S Aam[I]. B2, 2024, 45(3): 422-432.

[10]  BRTUS, FhG0, SA3RAN, 5. BSSURHERLE 530S BE AR 2 3R B & R 7L [J/OL]. /MNURTITHR ML R 45 1-10.
https://doi.org/10.20009/j.cnki.21-1106/TP.2025-0199, 2025-09-07.

DOI: 10.12677/csa.2025.1511281 49 THEAURF 5 R


https://doi.org/10.12677/csa.2025.1511281
https://doi.org/10.20009/j.cnki.21-1106/TP.2025-0199

	基于YOLO的交通标志识别研究
	摘  要
	关键词
	Research on Traffic Sign Recognition Based on YOLO
	Abstract
	Keywords
	1. 引言
	2. 实验设计
	2.1. 交通标志数据集说明
	2.2. 训练过程与性能评估

	3. 部分场景分析
	3.1. 小目标交通标志牌识别
	3.2. 复杂背景中的交通标志牌识别
	3.3. 亮度分布不均匀背景中的交通标志牌识别
	3.4. 其他场景中的交通标志牌识别

	4. 结论
	基金项目
	参考文献

