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Research on a Defect Detection Algorithm for Small Targets on Mobile Phone
Components Surface Based on YOLOVS8s

PENG Fang, WEN Feng, TIAN Wen

( Shenyang Ligong University , Shenyang 110159 ,China)

Abstract; In the practical application of YOLOvV8 for surface defect detection on mobile phone
components,low detection accuracy for numerous small targets was identified. Two main reasons
were found. Firstly,,small targets often lack sufficient visual information and have low contrast with
complex backgrounds,leading to significant information loss during feature extraction. Secondly , the
Intersection over Union (IoU) ,a metric for measuring bounding box overlap,is sensitive to small
targets. To address these issues,a series of improvements were proposed based on YOLOVSs to en-
hance its perception of small targets and improve the accuracy and robustness of the model in prac-
tical detection tasks. Firstly,a SimAM attention module with slicing ( SWS) was added after the
Conv block in the Backbone, effectively addressing the issue of severe information loss for small
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targets after feature extraction. Secondly, global max pooling and global average pooling branches
were added to the original SPPF,and SWS was embedded in the SPPF block to provide the model
with rich information and improved focus on important areas for better decision-making. Lastly,

Normal Wasserstein Distance (NWD) was added to the original CIoU loss function, reducing the

sensitivity of CIoU to small targets and allowing the model to converge more stably. Experimental

results on a real mobile phone component dataset showed that the improved algorithm achieved an
increase of 4. 0% ,3.9% ,and 2. 4% in F1-Score, mAP50,and mAP50-95 , respectively , demonstra-
ting the effectiveness of the improvements. Additionally, the improved algorithm’ s GFLOPs in-

creased by only 0. 2 ,ensuring that the detection speed met industrial real-time requirements.

Key words: mobile phone components; small object detection; defect detection; YOLOVS ; loss

function ; Attention Mechanism
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Table 2 Comparison of results for different A\ values

A BUE F1-Score/ % mAP@50/%  mAP@50:95/%
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Table 3 Comparison of results for different m values
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Fig.10 Comparison of Box_loss-Epoch curves
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Table 5 Comparison experiments

LY ZHm/10° GFLOPs Fl1-Score/ % mAP@ 50/ % mAP@ 50:95/%
Yolov8s 11.14 28.7 75.0 76. 8 48.2
YOLOv8m 25. 86 79. 1 76.0 77.3 48.2
YOLOV11s 9.43 21.6 55.0 54.3 28.6
YOLOV12s 9.26 21.5 58.0 54.5 27.8
RT - DETR 32.82 108.0 52.0 51.2 27.1
YOLOX 8.94 34.107 63.0 64. 1 38.2
SOD-YOLOVS8 11.90 38.2 56.0 55.0 28.7
LEAF-YOLO 4.27 21,1 69. 0 70. 4 40. 8
YOLOvV8n 3.01 8.2 70.0 71.7 42.9
YOLOVSn + A< 3 Bl it 3.08 8.3 73.0 74.8 46.8
AR 11.40 28.9 79.0 80.7 50.6
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Table 6 Performance comparison of models on the
NWPU VHR-10 dataset

il F1-Score/ % mAP@50/% mAP@50:95/%
YOLOVSs 91.0 94.7 67.3
AR 91.0 95.5 68.6
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Fig.11 Heatmaps comparisons
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Fig.12 Comparison of detection results diagrams
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