FAS K, HOY a4 Hb 29

XEHS. 1672-8785(2024)09-0029-15

T YOLOVS 14 RITE &1 H b
S v R F

%" EF MAEN FWW W O FWE
(KEFEMT RF0HE TR, 5K KE 130022)

H OE: AR N ESTREEREL LT E TEYAEE TR EERKEE
fite B E& B, YT —METF &2 W& (Convolutional Neural Net-
works, CNNs) 3t YOLOv8 & 3k AT b kit e A A, A A Lo 225 & W %,
%300 FANSH UK 8 2GFLOPs iwH &, XATELETWEL A 1EE % 4E
EHRTEANE, R ENSFI R I EEHEANERETFMITERE, 3t
MARTHRINAERMEMA., TREREKW, KXHEEEH 9% N EFHE,
92N A E &, 92000 FHRE., MR TERZ M YOLOVS % # 4 4 E £ I
Tk, AXEEFWHHEIHNEAT UNF 4k, BEXRLHRAT 17% 40
2%, FHEELSNREAT 100 2%, ZELATUERBETE., 4% F %
ERRMRENENELREGET, BERGELAEE AR E LR,

KER: WM E; YOLOVS; ¥#x; BEX; THHKE
RE LS. TH4 NEtFRERD: A DOI: 10.3969/].issn.1672-8785.2024.09.005
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Science and Technology . Changchun 130022 . China)

Abstract: Aiming at problems such as low recognition accuracy or poor localization ability of circular coopera-
tive objects in low illumination or complex backgrounds in vision measurement, a model based on CNNs is pro-
posed in this paper to optimize the YOLOvS algorithm. The model designed in this paper has a total of 225
layers of network, about 3 million parameters and 8. 2G FLOPs of computing power. The model is trained by
using the circular cooperative target data set under different conditions, and the performance index and compu-
tational efficiency of the model are monitored in real time during the training process, and the model is adjusted
and optimized in detail. The experimental results show that the algorithm has a precision of 99% , a recall rate
of 92% and an average accuracy of 92%. Compared with traditional feature extraction methods such as Hough
transform and YOLOv3, the accuracy of the proposed algorithm is improved by 14% and 4%. Recall rates in-
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crease by 17% and 2%. The average accuracy is improved by 10% and 2%. The algorithm can significantly

improve the recognition and positioning accuracy of circular cooperative targets under variable conditions such

as low illumination environment, complex background or small change of target shape.

Key words: vision measurement; YOLOVS; precision; recall rate; average precision
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