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Facial acupoint localization algorithm based on the improved CycleGAN

YANG Jie'?, GAO Yang’, DUAN Zhengyu', JI Bingxia', ZHANG Xiong’>, SHANGGUAN Hong’

(1. School of Health Services and Management, Shanxi University of Chinese Medicine, Taiyuan 030619, China; 2. Shanxi Key
Laboratory of Chinese Medicine Encephalopathy, Shanxi University of Chinese Medicine, Taiyuan 030619, China; 3. School of Elec-
tronic Information Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: The existing methods for automatic acupoint localization suffer from significant positioning errors, poor al-
gorithm generalization, and operational complexity, making them insufficient for large-scale clinical applications in tra-
ditional Chinese medicine (TCM) acupuncture. Hence, an improved cycle-consistent generative adversarial network is
proposed to address the issue of acupoint localization in TCM acupuncture. A dual-loop adversarial training mechanism
is adopted to optimize network performance through alternating iterations of symmetric generative adversarial networks.
A symmetric encoder-decoder generator embedded with acupoint information perception blocks and a multiscale block
discriminator capable of processing features in different receptive fields are designed on the basis of the facial image
characteristics. Multiple loss functions are used to constrain the acupoint localization network. The results show that the
proposed algorithm achieves outcomes similar to those of manual localization, thus offering a novel perspective for the
development of intelligent facial acupoint localization technology.

Keywords: acupuncture; facial acupoint; automatic localization; cycle-consistent adversarial networks; generator;

multiscale discriminator; alternating iteration; intelligent traditional Chinese medicine
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Table 1 Experimental results comparison of 8 network architectures for acupoint localization

P 2524 551] W25 24 Bk FAHERL AL F 2 L  #ARE OAR/%  ACE
CNN-UN CNN(U-net) — — V 10 000 4.33 9.78
CNN-RN CNN(ResNet) — — V 10 000 39.89 7.80

X H 2%
Pix2pix GAN U-net patchD x 2000 64.22 6.09
CycleGAN CycleGAN U-net patchD X 2 000 65.67 6.05
A 4% AT CycleGAN PA-Unet  MAN-patchD S 1000 75.11 5.25
PA-CG CycleGAN PA-Unet patchD x 2 000 71.00 5.56
T ol D) 4% MAN-CG CycleGAN U-net MAN-patchD x 2000 71.78 5.58
PA-MAN-CG CycleGAN PA-Unet  MAN-patchD X 2 000 73.78 5.32
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900 ™Mt 7 A E AL A R AL BT . TR 1
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ACE th & #I{K HE ¥ 4 : CNN-UN, CNN-RN,
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CG. AR k. Hiku, 2 Ff CNN M 4% CNN-
UN Fil CNN-RN A9 52 55 45 5 5% 2 i 5 F Al
GAN 26771 . % JE 5| ResNet H 4% 25 42 51
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MR PRI T AT, e A A 25 A4 AT DL I 25 e
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Table 2 Effect of 8 structures on acupoint positioning in different regions

R Je MR X 38, 5 HR ] X 3k [X 11 [X 12 X153
BB 2 2 F5
OAR/% ACE OAR/% ACE OAR/% ACE OAR/% ACE OAR/% ACE
CNN-UN 3.78 9.81 4.89 9.75 3.50 9.83 333 9.83 750  9.56
CNN-RN 39.11 7.81 40.67 7.72 5025  6.92 3033 8.36 3350 8.17
o L4 .
Pix2pix 62.44 6.15 66.00 5.64 6225  6.05 61.67  5.96 72.00  5.10
CycleGAN 62.00 6.27 70.67 5.61 67.75  5.84 56.67  6.70 78.00  4.63
EN g ATk 75.33 5.13 74.89 5.20 7475  5.16 68.00  5.64 86.50  3.73
PA-CG 68.22 5.70 73.78 5.15 69.25  5.65 68.00  5.62 79.00  4.29
RN MAN-CG 73.33 5.38 70.22 5.62 69.00  5.76 68.67  5.64 82.00  4.10
PA-MAN-CG  73.33 5.20 74.22 522 7225 538 69.33 547 83.50  4.06
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Fig. 5 Results of acupoint location by different structures
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