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Highly Adaptive Method for Automatic Localization of Human

Acupoints Based on Back Morphology Classification

CAO Ying-yu', GAO Shao-wei' , WANG Chao-fei', HUANG Jun-fen', LU Chuang’
(1. Beijing Institute of Petrochemical Technology, Beijing 102617, China; 2. Xiangyu Medical Eguipment Co. , Ltd. , Anyang 456399, China)

[ Abstract] The current acupoint automatic positioning technology for massage robots is faced with issues such as dress restrictions,
limited application scope, and poor positioning accuracy. A new method for human back acupoint positioning, based on back morpholo-
gy classification and a multilayer perceptron network morphology classification-multilayer perceptron-based accurate point location
(BMC-MPAPL) has been proposed. A substantial collection of diverse human back images, along with skeletal key point positioning
techniques, kernel density estimation, and the maximum interclass variance approach, was used to investigate the statistical distribu-
tion and effective categorization of back morphologies. To counteract the restrictions imposed by clothing on positioning, a dataset en-
compassing key back points and the Dazhui acupoint was developed based on classification outcomes, and the automatic positioning of
the Dazhui acupoint was accomplished through a deep learning model of the multi-layer perceptron network. Utilizing the Dazhui
acupoint’s positioning results, a human coordinate system was established, and the automatic positioning of 60 common back acupoints
was achieved with the integration of ancient Chinese bone measurement methods. The results show that the Dazhui acupoint positioning
model, tailored to various back morphologies, has realized high-precision positioning, with an average accuracy of 94. 87% at an allow-
able error of 20 mm, marking a 13.37% enhancement over models without back classification. For other common back acupoints, the
positioning accuracy stands at 91. 58% within an allowable error of 20 mm, irrespective of patient attire or background constraints. It is
concluded that the method presented effectively enhances the accuracy and applicability of acupoint automatic positioning.

[ Keywords | acupoint positioning; back shape; classification threshold; bone measurement method
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Fig. 1  Workflow for acupoint positioning on the human back
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Fig. 5 Coordinate position schematic diagram
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Fig. 7 Five-layer perceptron model structure
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Table 3 Calculation formulas for selected acupoints

eI X Aehg Y AR FR
KA Xo Yy
KPR Xy 1. 5¢, Y, +1.5¢,,
2516 X, Yy +1.5¢, +(5-1.5)¢,,/2
BHEIX Xo £3c,, Yy +5¢,, + (10 =5)¢,, /4
JIR 2 Xy %3¢, Y, +10¢,,
BEGT7e Xy £1. 5¢,, Y, +10c,, +2(15-10)c,,/3
e X, Y, +14c,, + (18 —14)c,, /4

2 L ELSELE
2.1 SKIEIFE
B {55 . BE £ Intel RealSense U FEAHAIL, K¢
H2 B THREE R 177 1 000 mm &b, 283158 KA
AR AR RS () SEBREE R 1.8 mm , HL AN T 25 )
GPU “y NVIDIA GTX 3060, f#i Ffl CUDA 11. 8 JiiiAs,
BAF R85 RN 25 34 5% R 3£ T Python (1)
Pytorch ¥ & % > fE 42, H K4 Python3. 8 Fl Py-
torch2. 0, W E W UH24 2] %0 0. 000 825, LRI 5k
4100 000, 25K A 100,

:

[ 3
o

e 00 o @
cesse 0000000 o O
cesso o0 c0cee o O

e 000 0 O

eeo000 o
e0000 O

— NEBRR @ KA
AT E A ]

Fig. 9 Remaining back acupoints positioning diagram
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Table 5 Positioning errors of some acupoints
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