DEri=

= 20-45-05-21 The Journal of Korean Institute of Communications and Information Sciences *20-05 Vol.45 No.05
https://doi.org/10.7840/kics.2020.45.5.914

nlo] e = A gt 2nlE A AA0]e] 23
AP AR FA A28 A 2 7

R

Design and Implementation of an Active Risk Situation
Estimation System in Smart Healthcare Using Bio and
Environmental Sensors

Hong-kyu Kim®, Seung-jin Moon’
2 o

A 2vte daAlojs i A7 AR A= 2 o5 B Roel] o] =HEHA qlom, T AReldt
=

Jotgl EAella] Yl AAE BEsl] 93F Al aAlo] A xEle] FgAe] YiFE T glck ol 2

E rlele AlMe} 32 AlA, FAEA 7]eE dgsle] 7|80 o8- 17 Folrwt ohe} el 84E
ZA3lo] 21 At} doldt 3ol e Al obdS BEE 4 9l S5 9d AskelA F
7S o83 Al2HS Al Ak Al2Ele- A E(ECG), WHi(Heart rate), AHSESIE(Sp0)E SAHT
T Q= vl Alxe} oARSBIRIAN(CO,), I f7ISIIE(VOCs) 55 AT 4 9le SA A, A%
Holel & o2 £53 5 9lE TAEA ZES B35k a¥dsie] AAXH 28 4 9lck Ak 2 =

,
=
L olgaio] ML) A Ru, FH DR A SAslel A AW Adss Ae] elekn
QAL A% Al B, AFoR BT, BANES] 4 AE Adsle] H74 2AY 5 =S S
Ao TSk ol Bl 9193 Aol WE FaHel Phes Foma fAM Aedre] ANE wEs)
kel Abme] AH o] 7Psd Ao Abasr,

FISIE  ADIE dAd0f, fleddE Al otdae| 2L EE, ofd Atgdatg|, Hioj2 MM

Key Words : Smart healthcare, Risk awareness, Safety management monitoring, Safety work management,
Bio-sensor

ABSTRACT

who work in hazardous or harsh environmental conditions. So in this paper, we will show you a way to
measure environmental factors as well as medical-health factors by intergrating bio-sensor, environmental-sensor
and wireless communication technology together. And we suggest a system using the Active Risk Recognition
Estimation Method(ARREM) to secure for the safety of workers in dangerous situation. In the suggested systam,
the bio-sensor is being used to measure EKG, ECG, Heart rate, oxygen saturation(Sp0O,), and etc.

The environmental sensor is also being used to measure carbon dioxide(CO,), volatile organic

compound(VOCs), and etc. After the measurements are done, the wireless communication module transmits the
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measured data to the outside location such as a controll center. Those parts are intergrated into a single unit and

miniaturized to the size of a watch which can be wearable. By using the suggested measurement module,

worker’s body information and surrounding environment information can be measured at all times constanly.

Therefore, whenever a situation that a worker’s life is threatened, is recognized, the system is designed to warn

the worker immediately by alarming or vibrating and sending the emergency
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Table 3. Oxygen saturation in Man
Condition PaO,(mmHg) SpO,(mmHg)
Normal 97 97
Allowable range >80 95
Hypoxia <80 <96
Mild 60 ~ 79 90 ~ 94
Middle 40 ~ 59 75 ~ 89
Intense <40 <75

Table 4. Measurement target
Target Man-1 Man-2
Age 41 42
Weight T7kg 86kg
Height 175.4cm 174.5cm
SpO; - AVG. 97% 95%
SpO, - AVG. 84bpm 80bpm
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Table 5. Critical alarm level according to threats

Heart rate
(Amount of | Level
change per | of risk
unit minute)

High
Warning | concentration | SpO2
working time

Alarm 1. 1Hour >90 <15% LOW
Alarm 2. 2Hour 90~80 15~20% |MEDIUM
Alarm 3. 3Hour <80 >20% HIGH
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