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Study on Real-Time Monitoring Platform for Countermeasures for Heatwave

Jung Kang Hee' - Kwak Chang Hyeok™

ABSTRACT

Global warming has also increased the number of casualties caused by heat-related diseases caused by heat waves along with an increase
in global temperature. The vulnerable groups from heat wave damage are outdoor workers and the elderly in particular, and it is necessary
to respond the increasing heat wave damage. We propose a real-time control platform in order to reduce casualties of the vulnerable
group from heatwaves, this research collects and analyzes user's vital signs data from wearable devices that generates alarms out of the
suspected victims who are expected to be affected by heat-related illness and to respond quickly.
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Fig. 1. A Diagram of Monitoring Platform for Heatwave
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@override
public DghwEventRawData [TIRt T R IRR  TON NIy float vs_bt) {
if (vs_bt >= Dgh\vThr‘Eshnld VS_BT_NORMAL & vs_bt <= DghwThreshold. Vs_8T_HIGH WARN) {
return DghwEventRawData. Dmtder() Em:(}c:ur‘ed(FalsE) build();
}
else if (vs bt > DghwThreshold.Vs BT HIGH WARN && vs_bt <= DgtwThreshold.Vs BT DANGER) {
log.debug("@1. {} < {} <= {}", DghwThreshold.vs_B7_HIGH WARN, vs_bt, DghwThreshold.Vs_ST_DANGER);
return DghwEventRawData. builder()
.emcOb(DghwhaCoder . EVENT_VITAL_SIGN TYPE BODY TEMPER)
emcStat(DghwbaCoder . EVENT_LV_WARN_HIGH)
.emcType(DghwhaCoder . EVENT_TYPE_ &)
.emcOccured (true)
.build();

Fig. 10. Threshold Vital Signs Classification Algorithm
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Fig 11. Suspected Victims Real-time Alarm Service
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“Date : 20211207, Hour : 2350, Temp : 6.7, Humi | 65, HeatIndex : 46.7434, DiscomfortIndex : 46.7465",
“Date : 20211207, Hour : 2340, Temp : 7.1, Humi | 63, HeatIndex : 47.47@3, DiscomfortIndex : 45.5673",
“Date : 20211207, Hour : 2330, Temp : 7.1, Humi | 63, HeatIndex : 47.4703, DiscomfortIndex : 45.5673",
“Date : 20211207, Hour : 2320, Temp : 7.2, Humi | 63, HeatIndex : 47.6136, DiscomfortIndex : 45.2571",
“Date : 20211207, Hour : 2310, Temp : 7.8, Humi | 63, HeatIndex : 48.4739, DiscomfortIndex : 43.4437",
“Date : 20211207, Hour : 2300, Temp : 8.2, Humi | 60, HeatIndex : 49.2328, DiscomfortIndex : 42.3671",
“Date : 20211207, Hour : 2250, Temp : 8.3, Humi | 61, HeatIndex : 49.3124, DiscomfortIndex : 42.0796",
“Date : 20211207, Hour : 2240, Temp : 8.6, Humi | 59, HeatIndex : 49.8523, DiscomfortIndex : 41.2701",
“Date : 20211207, Hour : 2230, Temp : 9.1, Humi | 58, HeatIndex : 50.6022, DiscomfortIndex : 39.9555",
"Date : 20211207, Hour : 2210, Temp : 9.5, Humi | 56, HeatIndex : 51.2538, DiscomfortIndex : 38.9067",
“Date : 20211207, Hour : 2200, Temp : 9.5, Humi | 56, HeatIndex : 51.2538, DiscomfortIndex : 38.9067",
“Date : 20211207, Hour : 2150, Temp : 9.5, Humi | 55, HeatIndex : 51.3027, DiscomfortIndex : 38.8507",
“Date : 20211207, Hour : 2140, Temp : 9.3, Humi | 53, HeatIndex : 51.1337, DiscomfortIndex : 39.1419",

Fig. 12. Weather Index (Heat Index, Discomfort Index)

Categories Heat Index Description

Extreme Danger 2 54 Heatstroke or sunstroke are imminent.

Danger 41~54 Sunstroke, heat cramps or heat exhaustion are likely
Heatstrcke with prolonged exposure and physical activity.

Caution 32~41 Sunstroke, heat cramps and heat exhaustion with prolonged exposure
and physical activity under these conditions.

Extream <32 Fatigue with prolonged exposure and physical activity

Caution

Fig. 13. Health Effect of the Heat Index
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USER ID
UESR AGE
L)
UESR PHONE NUMBER | coe e e
USER AFFILIATION KcL
DEVICE ID 5C:F2:86:41:BF:DC

REGISTRATION DATE 2021-12-14717:51:30.619+00:00

Fig 14. Information Management Screen

const RegExp = /*[a-zA-70-9]{2,12}5/;

const RegExpNic = /*[7t-¥a-zA-70-9 ]{2 18/

const RegExpTel = /B1( [a|1\e\?\a\9] ?([e- 9]{3 4})-2([8-91{4})5/;

const RegExpTelhome = /~(@(2|3[1- 3]|4[1 4][5[1-5]|6[1-4]))-(\d{3,4})-(\d{4})3/;
const RegExpGps = /"[-]?[9—9]{1,3}‘[8—9]{3}6}25,/;

if{o_name == null || $.trim(o_name).length == 8) {
alert("S&& HAT(LA)E Tt42.");
return false;

}

if(!RegExplic.test(o_name)){ //00/2 S84
alert("BRH(TAl)= 27t 04el B2 ‘EE—": ERgl
return false;

B RO

}

if{o_agency == null || $.trim(o_agency).length == @) {
alert("S5T H4T 4B fuEgR.");
return false;

Fig. 15. Input Pattern Normalization



Fig. 16. MQTT Connection Test Parameters

MUTT Connect
Hane:— MOTT Comact
Conmans:

MOTT comecior Theout
Severrane o I 1,180 2B Potnuter, 55600 3 | | Tmeous 10
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.

@“latlnn“ +"128.54158,35.83598" , "datta":{ "vs_bt":"25.64", "ext_tmp":"26.46","vs_hrd":"497.36","ext_huni":"16.08","vs_hr":
"62.01", "fo_token":

"e1cXu 21qQZ6-Sosyn_Jvep:APATLbHq0vOKMAVDCERVuTYE4GKRT peoRdunyuByZIF IFKLBYRLpeVkytENZOp7mnuyDKf g69DvWTEAL 2461 pSa9 Tt pFz
186h0tL6040C-er0cledzZE51paDoo- LiPYFTKVEE","vs_gsr":"65L.8","vs_etc":"-1.35", "neasured dt":"2021-12-85 11:53:00",
"eqpan_1d":"5C:F2:86:41:8F:0C"}

Fig. 17. MQTT Connection Information

Label Samples | Average Min Max Error %
MQTT Connect 1600 9 7 68| 0.00%
MQTT Pub Sampler 1600 11 8 83 0.00%
MQTT DisConnect T200 1 34~ 0.00%
TOTAL 4400 8 1 83  0.00%

Fig. 18. The Result Status of MQTT Connection Test
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