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Small Face Detection Based on Improved YOLOvSs Network

Abstract: In the complex real-world applications, the task of detecting small faces encounters numerous challenges,
which include issues related to scale variation, abrupt lighting changes and suboptimal precision. In order to address the
concerns of overlooking small facial structures within existing models, this study introduces a novel approach termed SK-
YOLOVSs which is based on convolutional kernel attention mechanism. Firstly, we proposal a small face enhancement
module to fuse multi-layer features, which can enhance the resolution of small faces and improve its features. Subse-
quently, we incorporates SKNet attention mechanism into the model to adaptively adjust receptive field sizes across mul-
tiple scales so that the detection efficacy of small face can be enhanced. Finally, EloU is utilized as the loss function,
which facilitate a direct optimization of the width and height discrepancies between predicted and actual bounding boxes.
This approach enhances the precision and stability of small face detection. The performance on the WIDER Face dataset
demonstrate a mean detection accuracy improvement of 3.1% over prevailing methods. The experimental results demon-
strate the model's viability for detecting small faces in real-life scenarios.
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I 4% 7 M-Cascade. CMS-RCNN. SSH #f tb 7£
Easy. Medium . Hard %4 5 35 A A [F) 12 2 (1) 2
-, B2 5 G St 1 R RS I A Y Retinaface
Tinaface SAH LR H — & Z0H, & EHE0 /NN
FRAEREAT AR AL, 3R TF SK-YOLOVSs (A BE «
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NI UE A A /N N B R AT R, SR JE %
Lt YOLOvSs £ 24 f 6 il 485 S A A4S &5 152 11 1) SK-
YOLOvS5s Rl 2 5, Wil 6 frs.

EFx N NGB A, YOLOVSs &l 8 AN A,

(a) YOLOv5

#*6 PRI MR B KRIG 45 R
" Medi
X 2% A2 73 Easy(map%) edrum Hard(map%)
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Baseline 89.4 87.1 80.8
SCRFD-34GF[31] - 94.9 85.3
MogFace[32] - 93.6 87.4
CenterFace[33] - 92.1 87.3
Img2pose[29] - 89.0 83.9
Poly-NL[11] - 95.7 92.1
EXTD[34] - 90.3 85.0
FDNet [22] 95.9 93.5 87.9
FAN[21] 95.3 94.2 86.4
Retinaface[16] 96.9 96.2 91.9
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SK-YOLOvS5s 95.2 92.8 85.6
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