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Abstract

A traffic sign recognition algorithm based on Yolov8 improvement is designed to address issues
such as complex backgrounds of traffic signs and small target detection in autonomous driving.
Firstly, dynamic snake convolution is introduced into DarkNet53 of Yolov8. By dynamically ad-
justing the shape and size of convolution kernels, adaptive adjustments are made to better ac-
commodate small target sizes, thereby improving accuracy. Moreover, by adjusting convolution
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kernels locally based on target shapes and contours, attention to target features during the con-
volution process is enhanced, reducing computational complexity and improving detection accu-
racy. Secondly, Local Sensitivity Kernel Aggregation (LSKA) is introduced to improve the Spatial
Pyramid Pooling Fusion (SPPF). By utilizing pyramid pooling and frequency pyramids to obtain
multi-scale and multi-frequency feature representations, and then using LSKA to extract local po-
sition invariance, the algorithm exhibits better robustness and accuracy, enhancing the network’s
accuracy in traffic sign recognition. Experimental results show that the improved algorithm
achieves a 2.8% increase in precision, a 2.7% increase in recall, and a 3.3% increase in average
precision compared to the original algorithm, while meeting the requirements for practical detec-
tion speed.
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Figure 1. Yolov8 model
1. Yolov8 & &Y

3. Yolov8 ki

7t yolov8 ] CSPDarknet53 H{FHZNIAUE TGN, @it 5| A MTE R B & RS R IZ AR
KN, AT AR AP @ s B AR RSE, A E& s s e, i BT AR TR R B, R R RS AU,
fEAEG R AR P SNSRI H AL, SEmmallRg B, R LGN R E UG B (LSKA) XS SPPF #1472
HE, SRR £ SRR 2 RS FI 2 VPR RHER IR, BRI LSKA SRIZEURHA E A
A, 1R E AR
3.1. hAHeHEFA(Dynamic Spatial Pyramid Convolution)

FEIE B @ AR SR N HAREHRIR A — KM, JRE T/ B U, AR E R T

DOI: 10.12677/jisp.2024.133028 330 & 555 Ak #


https://doi.org/10.12677/jisp.2024.133028

HHRCREAE. [HIE, 7E yolov8 Hiii A\ DSPC 5k,

DSPC T # 5 fE: 4%, DSPC illid 2% 3] st AR s — MR IR, SRJE R NS I B0 25
THBEBUZIAR, 2 BER /T H AR RERTEIR, 35 S DO i N RHMEREA T B AR 1,
UL SR BUCE R B FARREAE, )5, 2 s B B E S BRI 5 L e R MARHE AT R 7, LA
REEE A T (KA R AE R

CLbRiE 2D B 3*3 BRUL K I, AR

K:{u Ly-1),(x=1y),- (x+1Ly+1)} 1)

X (x, YAERRZIHOARR, (X +m, y + n) IBTaEAAAR(X, y) R RES &, g m A n yoKSFRIEE BT
) E .

N T AE AR N R B O H AR B B UATRAE, BIN TR EA, (H2 iR H b5 ) R T ks
&, MUREVEHE A S W Bbs, FrCAARSCR AR, SR E ) B AR ORISR0 B, X FF
REORIE TR IS, ORI T & R AR I Ay i T 23 8

£ DSConv H, 7E X MY i ER EERIZ. LLR/INA 9 BRI ARG, I H UALFR A, K
R — N ARG BRI A Kie=(Xizo Yize)s FeH € ={0,1,2,3,438 5 F O M FIKFEE R . B
K HR AN RS B Ko FHEPE R — DN BB RE . OB K TG, RS O XA P A B T R — A
PR IORLE : Ko 5 KRN T — M E A= (5|5 e[-L1]} . Bt (i@ ERkm, Wit
B A R TS EMI[12].

[ ——— e — —

Y type
conyolution g,

j+3

I

|

‘ | |

|

I I |

|

q’ |

=78 |

2= 3 xtype |
convolution

Koy Kis }}1\ %2 |

| | I |

| ‘ |

|

|

|

|

|

D S S . |

Figure 2. Left: Schematic diagram of coordinates; Right: Change in receptive field
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Figure 3. LSKA decomposition structure diagram
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Figure 4. LSKA series decomposition diagram
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Figure 5. Improved LSKA structure diagram
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Figure 6. Training loss function curve
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Table 1. Comparison table of ablation experiment data
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Yolov8n 93.3 89.7 94.2 8.2 3.2
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SPPF-LSKA 95.3 90.8 94.6 8.5 33
A B 96.1 92.4 97.5 8.4 35
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