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ABSTRACT

Bad sitting postures are known to cause for a variety of diseases or physical deformation. However, it is not
easy to fit right sitting posture for long periods of time. Therefore, methods of distinguishing and inducing good
sitting posture have been constantly proposed. Proposed methods were image processing, using pressure sensor
attached to the chair, and using the IMU (Internal Measurement Unit). The method of using IMU has advantages
of simple hardware configuration and free of various constraints in measurement. In this paper, we researched on
distinguishing sitting postures with a small amount of data using just one IMU. Feature extraction method was
used to find data which contribution is the least for classification. Machine learning algorithms were used to find
the best position to classify and we found best machine learning algorithm. Used feature extraction method was
PCA(Principal Component Analysis). Used Machine learning models were five : SVM(Support Vector Machine),
KNN(K Nearest Neighbor), K-means (K-means Algorithm) GMM (Gaussian Mixture Model), and HMM (Hidden
Marcov Model). As a result of research, back neck is suitable position for classification because classification rate
of it was highest in every model. It was confirmed that Yaw data which is one of the IMU data has the
smallest contribution to classification rate using PCA and there was no changes in classification rate after removal

it. SVM, KNN are suitable for classification because their classification rate are higher than the others.

Keyword : Sitting posture, Classification, Internal Measurement Unit : IMU, Machine learning, Principle
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Table 1. Result of classifying sitting posture data by
using machine learning algorithm.

SVM K-means KNN HMM GMM

99.9 94.6 99.9 31.7 39.3
94.2 80.7 99.7 21.7 36.6
H 83.2 63.9 99.9 19.0 30.6
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Fig. 3. 1 person’s sitting posture data.
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Table 2. Distance between each cluster back of neck.

GD WK FD LH RH
FH 14.09 28.45 95.27 48.22 45
GD 0 14.43 81.25 3548 34.08
WK 0 66.97 25.6 24.46
FD 0 53.99 62.15
LH 0 42.78
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Table 3. Distance between each cluster upper pit of
the stomach

GD WK FD LH RH
FH 25.16 48.65 66.97 61.7 56.24
GD 0 23.56 41.82 37.74 33.75
WK 0 18.42 20.32 17.64
FD 0 17.16 23.15
LH 0 34.71
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Table 4. Distance between each cluster upper hip.

FrontHip FrontHip
o * Good 885 * Good

20 - Working 20 Working GD WK FD LH RH
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Table 5. Distance between clusters by location
Average

2B A et H2aAz 57 Hat

N 37.35 2141
A 29.28 19.34
H 25.14 9.67
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Fig. 4. Graph of all subjects' data.
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Table 6. Dispersion of Principal Component Vector

Direction.
N C H
Ist 787.67 571.84 568.97
2nd 184.86 119.08 47.49
3rd 3.82 1.29 232
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Table 7. The third principal component vector

coefficient.
N C H
Yaw 0.9724 0.9663 0.9982
Roll 0.2315 0.2574 0.0456
Pitch -0.0302 0.0039 -0.0376
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Table 8. Classification accuracy after Yaw component

removal.
SVM K-means KNN HMM GMM
N 99.9 94.6 99.9 50.4 42.8
A 94.1 80.4 99.6 39.2 41.6
H 63.8 63.8 99.9 21.6 35.8
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