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1. ZC®IC 3.1. Yx7STNIT7AVEFERALEVER

JBAERBEIC L5 b, BRI X 3 5EEBII4E & BahnigEm
IZH D, 2020 Fid 1500 ANEBZ 2 ADBHFIETHEE L
LTWw3. M1 &b, BHEOHELROHTHRICERE
DEEHBRE L, 2010 FELIFEAHREIC X 2 TEER DK 80%
PREBETH -7 [1].

®1 AIEEED S bEBEOHE (1 &) FR)
Figurel Percentage of elderly among heat stroke

fatalities (created based on data from][1])

2. FEEHTE

THSOWRIC L2 L, EHREEEHRPT I LICED
(KRR 2 IHEATE D, SR E B LTV AL
HA, STRDSDRNERICD 3 2 L 2 h o7 [2).

3. ERBRRTICHEITSRER

FEH, B 1 Empatica E4 YV XA N RREEL,
IMHOIEIER BT L7z, F72, FAFOZEKIRE, FERGHR
B, SUMEE, AR, R, KIROWEVED 6 DDE
EroRdoh, T8\ s [BvW) FTT7EICOTS
N3 PMV %RV, EBREZHEL-.

1 YUSUKE KAWASAKI, Aoyama Gakuin University
2 KAZUKI HONDA, Aoyama Gakuin University

3 TAHERA HOSSAIN, Aoyama Gakuin University
4 GUILLAUME LOPEZ, Aoyama Cakuin University

ZOEETE, EBP, v, TERLV, TPuEy, 4L
o, TRV, TBW, THEFIZB V) O 7 F 0t
LCTEBFGD 7 > r—bEr o7z T/, EEBERE M
W, THLmE»IV, T2V, BV 04 DDBRICRE
L7z, #EREI1Z 20 K505 60 RETOARFT MU B THH /2
IDFHLVWEBRNAEEZR 1I1ITRT.

K1 HHOMNERNE

Table1l Experimental details without cooling

JEE | mE | EE | EE | R O
1 | IYF KR | 32°C | 80% 10
2 | FIUAKE | 25°C | 60% 10
3 HE 25°C | 60% 15
4 B 32°C | 80% 15
5 i 27°C | 60% 15
6 B 32°C | 80% 15
7 iR 32°C | 80% 15
8 LiNE4 27°C | 60% 15

3.2. Yx7STINITF7IAV%=FERLI-RER

COEBTIEIEIRE BEFERLTIDTELZ YT T
INLT7 ar®d Cémodo gear ' B Lz, £7z, M,
MEHW, By, TIEEIB W) D4 e L TES
A7 > — N R o2 R, EREREZ TV,
BV 2 ODBBICEE L7z, #BE R 20 18205 601X
FTORF2THTHoTz. IDFHLVWERNAER 212
R

K2 IHHIRERAA

Table2 Experimental details with cooling

JIEFF | L EEAETED
1 T 32°C | 80% 10
2 wil (Cémodo gear FEH)) 32°C | 80% 15
3 i 32°C | 80% 10
4 | YAk (Cémodo gear i2H) | 32°C | 80% 10

*1 https://www.fujitsu-general.com/jp/products/neck-
gear/index.html
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Figure2 The use of a wearable air conditioner
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R, V77NV aryFHDHN EFHICE V] KT
TWAEIEIXE D - 7=,

BB «EHL s BL e EFICEL Rl = BEAL m B mIEBICBN

K3 v=ro7lxT7a
VIEL DA DOHEICBY
% LR

M4 w7570 7a
VEOBEDHEIZBITS
Bt R

Figure3 Subjective
evaluation in reading

without wearable air

Figure4 Subjective
evaluation in reading

with wearable air

conditioner conditioner

%7z, Empatica E4 UV 2 b XY K2 515 50 2 002H)
PR EL L, v 7 777 ary2ERLRVES
DOHERIERT Random Forest Z W T PMV 2 FHl3 %€
TVEMERLY 27 27V Y 27 aYOFMIOVT, F

V% F BT
Figure5 Subjective

% F B
Figure6 Subjective
evaluation in Radio evaluation in Radio
gymnastics without

wearable air conditioner air conditioner

WETo7z. ZORER, v 7707 aryEFHLEN
BEYER, w7z T arBHHLESE, PMV
25 TR BB VT, Ml BRETH2 e THILE
HEH 20% L o7z —F, PMV 25 T8uv] BEICEW
TH BV BETH 2 & FRILHIED 12% Edio T
Fo TR, TSI ayREHLEWERTIE
o TR 32°C, 1BE 80% TORMERMA D - 72728
RrrEZILND.

neutral

slightly warm

True label

warm

neutral  slightly warm  warm hot
Predicted label

K7 =77l zryaryz2EHLRVEEICEIT5E
BRHE OIRFTTH

Figure7 Confusion Matrix of thermal sensation

without wearable air conditioners

5. ¥him
5.1. ¥

MEICBIAEEFMGT > — T, V27771
TaAVvELIKN, Y277V avEYoEs, TE
HIZBW] F23 B0 CEUTVREIGHH - TV,
i, FVAMMRICBY A FEFE Y > — T, VT

gymnastics with wearable
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slightly warm

True label

warm

neutral  slightly warm  warm hot
Predicted label

8 V7o I7NL7areMHLLEEICEIT SR
R DRFATH
Figure8 Confusion Matrix of thermal sensation with

wearable air conditioners

FITINTZTAV|LIHN, Y2777V 7arvFHo
BE, IEFICBV $7213 TB V) BT TV A EIEDE -
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TWh LEDP>T, V27 7707 aryTHEEER
FTIrT, PEIET 3720 TR L, BRIER D PoEi R
W3 kS REBIC R ATREE DS R S . L L, TIE
BV KELTE, ¥56db Y7777 av L
WHR, Y27 7707 aryBH 0 HEEICE Y] &
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BIIBIF DB VIC X 2 ETH R EZLNS. V=T 77
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FEEFBICA-72DIZHL, V7S 7yarzFHAL
7R TIEBVEBRFICAD 10 2RFE L 205 IcEK %
fTolz. ZOEZE->T, EHFHETO FEFICBV) OF|
BOEREDREZ > EZ NS,

5.2. SHBROBE
AWZETIRAEMREE DA E AW TREAPENME 2 FH LT
W3, Empatica B4 U R b8 RFTE SN2 NIRRT
RERRERZ C 2B LU THED LA 2 2HEEL TV E
72w, 5, EREEICHELZEZATVWIDHNAR ML
AFTTIERLEEIC L ZBMA DL ADHEND 2D H
BREL TV DBERDH B, Tz, S%IT LD IEMERLES
TE2 X951, EROFIEZETOREERIEZFRCDDICL
EBERHEP L TVERL.

6. BiEE

AW, £ o AREERRHR L RS2 B R O SR %
RUTHEMLE. ERIE, KASHELEEX I L1 DHN

Db LIcEME L. ERTO LA, HILERAER
HRBROEREF (H21-009).
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EXRHERE CPR7 F~RF34E) ~ AOBEH (T
#) &b, https://www.mhlw.go.jp/toukei/saikin/hw/
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MTRPTSHATAIC K 2 B b L ABIESIRO FRIFEICHE
T 5% (2D 1) EEBAIROEBKIGOME!, 22T -
e TP RR AR, Vol. 6, pp. 37-40 (2019).
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Figurel Schematic illustration of the system.
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Figure2 Picture of the environment sensor (OMRON
2JCIE).
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M3 HEBROM. 202143 H 29 HicBIT 3 (a) [ilk,
(b) #EE, (c) BE, (d) XUE, (e) BEH, (f) TVOC RE,
(c) COp JIE. 7 & RO ¥ F6CHH e KR
2 BEFHES AR « MES XTI ORI 2R
7.

Figure3 Example of measurements on 29 March 2021:
(a) temperature, (b) humidity, (c¢) illuminance, (d) atmo-
spheric pressure, (e) noise level, (f) TVOC, and (g) COs.
The time ranges indicated by the red and green lines show
the detections of one getting up/going to sleep and out

of the room, respectively.

HB. 721900 HEORBED LR (BLXUZDHR—ED
B2 XMRINTWB Z k) 2056, HIXTHEDIEL Koz
JoDWBHE DI 2B e N TES. RBHUET S
B (X 3b) IHMEETH 2720, KE (K3d) 0Z1t
WKHEDRVD DRKURENMICE2HDTHZ VWS [5].
TREDEBREIC & - THEOHRBIINETHZDDD,
HBENRED 20 HEOME 7 — & 2 & O HEPHIE DNE
X, BRT 90%, BET 45%, SHHT80% TH -7z [3]. %
Jo, BEZ2HEBBEETHNREDITE XV 2lET S Z
EOA[RETH B Z e Bbholz. —ANEBELLOERE DY
BIERHCERIEZ D B3 A D Z 3T E 278 AT
REMCENBMEAICH 272, ZDRX >y Big 578



IEHRALIHZES SIG-BTL & VRO W A

dev125: 2022.03.17

N
o

1(@)

Light [Ix]
=
o

o

<]
o

1(b)

60

Noise [dB]

llnul._llx Ll‘l “1.

T T T T T T T
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

|'m ha

dev125: 2021.11.11

20~(c)

Light [Ix]
=
o

<]
o

1(d)

Noise [dB]
(=]
o

N
o

L T T T T T T T 1
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

K4 FPALVICRELEEYPHIZES 20223 A 17THD
(a) FEEY (b) B L, 2021 4E 11 A 11 Ho (c) M
& (d) BELAL

Figure4
by the sensor in the bathroom on 17 March 2022. (c)
and (d) are the same as (a) and (b), respectively, but for
the data on 11 November 2021.

(a) Mluminance and (b) noise level measured
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Figure5 Example of LINE messages notifying the de-

tection of use of the bathroom.
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