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[Abstract]

Among the fourth industrial revolution technologies, products related to healthcare using IoT and
sensors are currently being developed. We design and develop an interaction system based on user
standing posture recognition using multi-channel large area pressure sensors in this paper. To this end,
first of all we investigate major sensor markets of the sensor industry and review technology trends and
the current and future of smart healthcare. Based on this survey, we examine and compare cases
developed at home and abroad for multi-channel large-area pressure sensors, which are key components
of the system that we want to develop. We recognize the standing posture status of the user through
the developed system and experiment with how effective it is actually in user posture calibration and

apply the research results to various healthcare devices' medical fields based on this.
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I. Introduction
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II. Preliminaries

1. Related works
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Fig. 1. Wearable Device — Watch Type
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Fig. 2. Wearable Device — Body Wearable Type
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Fig. 3. Wearable Device — Chair Type(Left), Camera
Type(Right)
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2. Introduction of the Proposed System
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Fig. 4. User Standing Posture Recognition—Based
System Architecture

III. The Proposed Scheme
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1. Design & Implementation
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1.1 Posture Recognition Sheet

ALgAL] AR A5 93t A8 UlEL 9o A 57
tigrtel S7et © PEE olvo] BT glg Aett
Mg} obg2 T 82 9 RAMERRIR Fig. 59 2ol

499 2 9k

Fig. 5. Posture Recognition Sheet
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1.2 Posture simulating material
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Fig. 6. Posture simulating material
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1.3 Mobile Application
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Table 1. Posture Classification

1 2 3
Proper Posture - -

Forward Slope

Slept Upper Backward Slope
Body Left Slope
Wrong Posture Right Slope
Twisted Lower Wrong Balanced
Leg

Body

Twisted Leg
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Fig. 7. Mobile Application — Current Status
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Fig. 8. Mobile Application — Posture Variation Graph
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2. Result
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Fig. 9. Posture Recognition by COP and COG

2.1 Test Result
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Fig. 10. Posture Recognition Procedure
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2.2 Technical Comparison
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[Wrong Balance - Left / Right]

Oh!
Your legis
twisted to right

Oops!!
Your Body is
leaning forward

[Wrong Balance - Front / Back]

Fig. 11. Test Results of Proper and 3 Wrong Balances

Table 2. Technical Comparison of Posture Analysis Systems

Category A Product

B Product Proposed Product

pressure sensing method resistance sensing

Hybrid (resistance &

capacitance sensing Capacitance)

Sensor Fabrication Outsourcing

Outsourcing Self Production

Scan Rate Up to 30Hz Up to 30Hz at least 30Hz
No. of Sensing Cells @

MAX 1664 2048 4096

Sensor Size 384 x 384 mm 384 x 1152 mm 1600 x 500 mm
Heat Map Resolution 256 Level 256 Level 1024 Level

PC Application YES YES YES

Mobile Application NO NO YES

Support Heat Map YES YES YES
Communication USB2.0 USB2.0/WiFi USB2.0/WiFI/BLE
Multiple Data Comparison NO NO YES

Accuracy 98% 98% 98%

Cost At least \87,000,000 At least \100,000,000 At most \3,000,000
Target General User Professional Both
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2.3 Features and Benefits
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IV. Conclusions
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