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Collect an RGB image and a depth image of a face by using a depth camera, and
generate three-dimensional point cloud data of the face based on the RGB image and

— 5101

the depth image

Input the three-dimensional point cloud data of the face into a trained face
segmentation model to obtain a plurality of facial feature regions, where the plurality
of facial feature regions include eyebrow regions, eye regions, a nose region, and &
mouth region

Acquire an association relationship between the plurality of the facial feature regions
and key acupoint points, and determine locations of the facial acupoints based on the
association relationship and the plurality of the facial feature regions
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* Acupoint points associated
with an eyebrow region

g e Acupoint points associated
with an eye region
& Acupoint points associated
with a nose region

B Acupoint points associated

with a mouth region

1. Yangbai acupoint 11. Shangyingxiang acupoint
2. Sizhukong acupoint 12. Suliao acupoint

3. Yuyao acupoint 13. Yingxiang acupoint

4. Zanzhu acupoint 14. Juliao acupoint

5. Yintang acupoint 15. Kouheliao acupoint

6. Tongziliao acupoint 16. Shuigou acupoint

7. Jingming acupoint 17. Duiduan acupoint

8. Qiuhou acupoint 18. Dicang acupoint

9. Chengqi acupoint 19. Chengjiang acupoint

10. Sibai acupoint
FIG. 2
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FIG. 3
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Collect an RGB image based on an RGB video cam, and collect a depth image based

on a depth sensor

IAcquire first camera parameters of the RGB video cam and second camera
parameters of the depth sensor

Fuse the RGB image to the depth image based on the first camera parameters and the
second camera parameters, to obtain three-dimensional point cloud data of a face

FIG. 4
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{/,Face segmentation model

Feature extraction module Channel attention module
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Segmentation module Spacial attention module
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Input three-dimensional point cloud data of a face into a feature extraction module to
obtain facial features
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Input the facial features into a channel attention module to obtain channel features
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Input the channel features into a spacial attention module to obtain space-channel
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features

Input the space-channel features into a segmentation module to obtain a plurality of
facial feature regions
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Segmentation
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v

Channel maximum pooling layer

Channel average pooling layer
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Channel multi-layer perceptron
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First channel activation function layer
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Channel feature weighting layer
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Second channel activation function

layer

FIG. 9




10/12

v v

Space maximum pooling layer Space average pooling layer
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Spacial feature concatenation layer
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Spacial convolutional layer
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Spacial activation function layer

l

Spacial feature weighting layer
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Determine facial acupoints of a person to be acupunctured based on a facial acupoint| _— S1101
locating method

I

Acquire symptoms of the person to be acupunctured, and determine a target acupoint| —S1102
from the facial acupoints based on the symptoms

Acquire an initial location of an acupuncture needle, and determine a planning path_-$1103
based on the initial location, the target acupoint and a preset path planning algorithm

Control the acupuncture needle to reach the facial acupoint along the planning path | _—-%1104

FIG. 11
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