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[Abstract]

Physical activities are decreasing and sitting time is increasing due to the automation, smartization, and intelligence
of necessary household items throughout daily life. Recent healthcare studies have reported that the likelihood of
obesity, diabetes, cardiovascular disease, and early death increases in proportion to sitting time. In this paper, we
develop a sitting posture correction cushion in real time using capacitive pressure sensor based on conductive textile.
It develops a pressure sensor using conductive textile, a key component of the posture correction cushion, and
develops a low power-based pressure measurement circuit. It provides a function to transmit sensor values measured
in real time to smartphones using BLE short-range wireless communication on the posture correction cushion, and
develops a mobile application to check the condition of the sitting posture through these sensor values. In the
mobile app, you can visualize your sitting posture and check it in real time, and if you keep it in the wrong
posture for a certain period of time, you can notify it through an alarm. In addition, it is possible to visualize
the sitting time and posture accuracy in a graph. Through the correction cushion in this paper, we experiment with
how effective it is to correct the user's posture by recognizing the user's sitting posture, and present differentiation

and excellence compared to other product.
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I. Introduction
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II. Preliminaries

1. Related Articles
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Fig. 1. Statistics on the usual posture of people

with spinal diseases.

PRIxle] Ahgo] Thew, Fig. 2014 o 2

] BRI AT SR} 47} Ao 2711 9lon 20

EH slalc)Aa sixjol tist agkFolul&E 2018450
A} o o 31301902 Sojrh14]

S S2lcl Az g 4 200 Sfalc| A gxt
R Q0B Es 8
3139
1033 1959k 1978t 30921 30321 3009 -
8% G0 1357 8525 79172 6450+ gpropt 89492

2015 2016 2017 20189 2015 2016 2017 20188

Xi2: ABOREORIY

Fig. 2. The number of patients with lumbar disc and
medical care benefit expenses
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2. Necessity of Research
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III. The Proposed Cushion
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1. Introduction of the Proposed System
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2. Development Environment
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Table 1. Development Environment
Item Detail
Server: MySQL, Node.js
Language | Android: Java
Device: C
HW Board(Arch.): NucleoF103 (STM32F103RB)
HW Development Tool : Keil Studio 5
Application Test Device: Nexus 7, G Pad 8.3
Device HW Measuring tool: Ocyloscope
Tool Design: 3D Printer
Server Environment: AWS, Ubuntu 14.04
etc. Android Development Tool: Android Studio
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2.2 Pressure Measurement Circuit based on Low
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2.4 Normalize
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Table 2. Normalization of Sensor

Sensor 1 2 3 4 5! 6 7 8 9
Max 738| 783| 652| 767 | 888| 984| 947| 798| 899
Min 324| 199 | 240| 230| 200| 178| 322| 409| 488
Dev 414| 584| 412| 537| 688| 806| 625| 389| 411
Res 608| 308| 300| 508| 395| 919| 789| 432| 567
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2.5 The Center of Gravity Method
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3.2 Technical Comparison
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Table 3. Technical Comparison of Health Care Cushion

Category Proposed Cushion D Product
capacitive pressure
Sensor Type sensor based on Fiber Optics
conductive textile
Sensing Point 9 Points (3x3) 6 Points
7 types included
propgr posture Measure the center
Measurement (Leaning to the )
of gravity based on
of posture front, back, left,
. . the front and back
right, Crossing left
or right leg)
Data
Collection
w/ 0 X
external
I/F
Communication BLE BLE
Battery Rechargeable battery | Rechargeable battery
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Table 4. Patent Comparison
Itern Proposed| Patent | Patent | Patent | Patent | Patent
Cushion| [4] [5] [6] [7] [8]
Multi | Close-| Close- . Close-
Tilt
Sensor |Pressure| up up up |Camera
Sensor
Sensor |Sensor|Sensor Sensor
Extract
the
Center of
Gravity of
Posture, | Simple | Simple | Simple | Simple
Analyze |posture|posture|Posture|posture Kinette
the |Classifi|Classifi| Classifi |Classifi
. , . . . ~|Camera
Function| User's |-cation|-cation| -cation |-cation
Posture
Posture by by by by Analysis
with 9 | On/Off | On/Off | slope | On/Off |2
Sensors |Sensors|Sensors| range |Sensors
that can
detect
0 to
256 units
. Chair-| Chair- . Chair- .
Userbility CuTshleon Mounted | Mounted Cr}sm:n Mounted Cr}sm:n
» Type | Type » Type »

IV. Conclusions
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