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The study of the mechanical correlation of the seating knee—adjustment
manipulation based on Random Forest algorithm
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Abstract; This study aims to enhance the treatment of Knee Osteo—Arthritis by standardizing the seated knee adjustment method. A
custom data acquisition system is utilized to measure the biomechanical parameters during the massage, pinpointing how individual
patient differences impact the massage force. A random forest model is created using data from 120 patients with Knee Osteo—
Arthritis treated at Yueyang Hospital from September to December 2022, with 70% of the data used for model development and the
remaining 30% for validation. The model demonstrates strong predictive performance, with metrics of RMSE=7.45, R* = 0. 83,
and MAE=5.19. The most influential variables are the patient’s knee joint Y — angle, Z — angle, and tibiofemoral internal gap. The
study concludes that the random forest algorithm can effectively predict the factors affecting the technique, supporting the
development of massage robots and advancing the quantification of traditional massage methods.
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Table 1 Comparison of patients” general information
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Fig. 1 Example of seating knee—adjustment manipulation
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Fig. 2 System diagram of manipulation acquisition system
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Fig. 3 Angle sensor accuracy calibration test device
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Fig. 4 Angle sensor accuracy test results
RAESLG T, IMO48 |l 148 A A% B A B H [
EAETFIENT G845 129 10 em &b, {5 FH T 9875 48 %
A 52, HeH DABIFGE Xt G2 A A5 1) il A = 44 KRB £
ARBRZR B Y Sl T s DARIFSR X 1T 1l =
YERICHL A AL AR ZR A X S E ), ARF S0 R 05 7
a1k = ZE BRI AL bR R Z hOE 1l = 4ERR



5 6 1]

TR, 2% T BOHLAE AR 7 A Mo TR ) 27 LR P 177

PrfALbR RV E AN 5 7R, IR R ) A5 A
AR IN A KIS —HR ik, B 6 B T REE
ARG, RIS — A3 F Matlab JF & 19 L
NEHLIA I TR A R o Ak e | AR T 95 3
YRR G, FHRERG AR N
Bl 7 Bis

B 5 Z#KRHNALIRREER
Fig. 5 Setting of 3D Eulerian angle coordinate system
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Fig. 6 Manipulation acquisition experiment
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Fig. 7 Interface of the upper computer of the manoeuvre acquisition

system
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Table 2 One—-way analysis of output massage power and
observational indicators
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Table 3 Variables and corresponding values in the research
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Fig. 8 Schematic diagram of three classes of machine learning
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Table 4 Errors from the three types of models

HEAISEHY RMSE R? MAE
RF 7.45 0.83 5.19
BP 11.39 0.62 17.33

SVM 9.67 0.75 11.36
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Table 5 Model error of Random Forest
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Fig. 9 Residual plot of Random Forest regression model
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Fig. 10 3D graph of Random Forest prediction output
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