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Implementation of CNN Model for Classification of Sitting Posture Based on
Multiple Pressure Distribution

Ji-Yun Seo', Yun-Hong Noh?, Do-Un Jeong'*
'Department of Computer Engineering, Dongseo University
’Department of Computer Engineering, Busan Digital University

8 9 22A AR B AAZ Q% 9 e AAT AW AEE AA GO BASE A9/} BT A4S
oA 22F AFe oisly] YeiAE AN FAAN ZUHPS Eo) ZEH A uE 2§58 Ao A 2o
st B =RoAE oo Waw 2 ARE T Lo AEdy] st thAd A sluke] 2 A A AEH S
AHgAS] 24 A BFE A% N 292 AT Ake ON 20¢ 34 7 $4E /U0 YHezd HE A3
Aol 5714 AA BAle] Fhseitk WEHAES BE AA BR AFW] A5A7IE slete] 1080 NAPAE oz ¥
FAT] dF As, Ade, ALE 2 23 FFS A3} 951@. A% Az}, 99.84%9] accuracy, 99.6%¢] recall, 99.6%2]
precision, 99.6%2] F1& &<l&t3ith

o Frlof | 22 ek AM| DY, 2T

=1

, MAIZH RUE{Z), CNN

Abstract Musculoskeletal disease is often caused by sitting down for long period’s time or by bad posture habits. In
order to prevent musculoskeletal disease in daily life, it is the most important to correct the bad sitting posture to the
right one through real-time monitoring. In this study, to detect the sitting information of user's without any constraints,
we propose posture measurement system based on multi-channel pressure sensor and CNN model for classifying sitting
posture types. The proposed CNN model can analyze 5 types of sitting postures based on sitting posture information.
For the performance assessment of posture classification CNN model through field test, the accuracy, recall, precision,
and F1 of the classification results were checked with 10 subjects. As the experiment results, 99.84% of accuracy,
99.6% of recall, 99.6% of precision, and 99.6% of F1 were verified.
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Table 1. Information of the subjects participating in the

experiment
Configuration Information
Number of subjects 5
Gender M:3, F:2
Age 253 + 18
Height 170.1 £ 458
Weight 58.7 £6.5

| Pressure Data

—— Control section ——

| A/D conversion |

| Prepressing | [ |
| Feature | = NN model |
| Data labeling |

| 5 Class Classification |

Fig. 1. Configuration of the entire system
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Fig. 2. An example of creating a pressure distribution using

1-y

bilinear interpolation

[[ 92, B3, 30, 82, K0],
[ 83, &7, 19, 86, 83],
[ 65, 87, 68, 95, 68],
[ 74, 86, 81, 98, 6],
[ 74, 99, 87, 100, 69],
[ 78, 85, 681, 82, 38]]

1 step : Pressure distribution array data

2 step : Array data visualized image
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3 step : Bilinear interpolation

4 step : Gray scale
Fig. 3. Example of the preprocessing training dataset
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Input Data

Conv 2D + ReLU

Maxpoling

Conv 2D + ReLU

Maxpoling

Conv 2D + ReLU

Maxpoling

Dense + Relu

Dense + Relu

l

Dense + Softmax

Fig. 4. Architecture of the CNN model

Table 2. CNN model training parameter

Configuration Information
Optimizer Adam
Batch 32
Learning late 0.0001
Stride 1
Filter size 16, 32, 64
Other Dropout, early stop
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(a) Result of the accuracy
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