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Abstract: One of the countermeasures against COVID-19 infection that needs to be practiced in daily life
is the management of behavioral history. The action history of COVID-19 infected person could be an im-
portant source of information to identify the route of infection and the contact person. However, the stay
history recalled from human memory may be vague, and a recording sheet for action history, provided by
some local governments, has not become familiar. We aim to support lifelogging, especially when staying
on a university campus, by using BLE beacons installed on the campus and smartphones owned by visitors
to the campus to realize highly accurate recording of stay history with little effort and burden. This study
implements a lifelogging system to help users record their stay history only on their smartphones without
any servers for data collection and management. In comparison with the existing related systems for contact
tracing, the system design can reduce users’ anxiety about behavior monitoring and information leakage and
the burden of system construction cost and personal information management. In this paper, the results of
questionnaires and an experiment with students indicate the validity of the system design with consideration
of privacy protection. Moreover, we confirm that the system can affect the awareness of lifelogging and also
improve the accuracy of the stay history users can recall afterward.

Keywords: indoor location tracking, BLE beacon, mobile app., privacy protection, contact tracing

1

a)

VIR S 7 TRRRF: 1. EU&IC
Future University Hakodate, Hokkaido 041-8655, Japan

B,

&Y 70—+
Presently with Recruit Co., Ltd.

2020 4F 1 H 12 HAR THRA) DG DR éﬁauﬁﬂﬂ

matsu@fun.ac.jp 0 J A )V AREGSE (LI, COVID-19) 13, 14D ERE

© 2022 Information Processing Society of Japan

1249



BRAIEF=EREE Vol.63 No.5 1249-1263 (May 2022)

L 72BUE S ENALCAT oS kB L B D, SR FEEN
#F L RFEICIBWTYH, COVID-19 &3 & HHE OEE) % i
VEXRDL [Za—/—=)] NOMElRD LN TWES,
COVID-19 5D 1 2L LT, BHEDF v T4 AMbhEd
WD SN TERDS, FEERL 74— VI —r bt T
A e R EE R RO EOTFER T » T4 Y IR¥ERE
ICBUT BB TERPL UM IUSEOMKT, WHEEZH¥ELR & DB
M7 NIZEH % & b 72 9 SFAER S OMEIR & 5K 2 U R
BrOOMWA 4 bH Y, KRFENIZFEDHEST L &
ZHIPE & L7z COVID-19 53 ATk 5T 5 [5].

ARWF7EE, 1T 2iEH LT [K¥I2B1F 5 COVID-19 &
] FFEBTLHIEEFAMEL TS, FIZ, KR¥EFv >~
ISADS COVID-19 [EHi & 7 B, 7 T AZ 2B E L
T, 7V IRAYREORELIGEREST H7200, 1THE
FEETC 7 + —H AT 5. Thid, COVID-19 1&g L 72
BHER 2 ORIEREME, SUEEZ I LT, BB (R
) H37 9 B S AU R R EOFE AN D IZ B W
T, THEEOEHRELROONL7-DTH L. HES
NTATEIEIE L, BRI R B ME DR E 2D 055 BEE
BIERIRE 2 ), FOREEN Y T XY REOENEE A
T5. F72, RFIIBWTIE, HEEWEEZITI IRERC—
B 70 B BH - B EROT SR L B 2N 5FE T 572
DI, WMESNIATBHEEZEHTAZE0EZOND,

KRIFFETIE, FAERBMBE DI KFET ¥ VS ANTHIE L
e HEEE L TR T A VAT AR EHT S, v
YNANOREGEED D, BYWWNICB AL E
23572012, BLE (Bluetooth Low Energy) €— >
(LB, ©—av) M5, SEEFTE LTHENT 54
HIllce—arZ#EL, AMENEHFLLZA~Y—L
TA Y THRELIZE—I VM EREZETAI LT, BET
LD T  HEIMICHEE T 5. KV AT L ORGEHRHE
HTUE, TIANVRELEADORES S TR ERE
L LCEET S [10]. HEE LoWEERIX, A~ —
k74 YNTORGLERL, TRIET 5 RLdkIIIE AR 5215 v
KEBETAERETET VLI IICTE. E512, =N
TNERRP B ESERONE - BTV AT
LERNR, AN ORHR A VORKE 2D 9 54 v b
7 — 7B A A S PR T A ERIT LD, fTENEHL
LA VIS T 5 Y AT AFHEORE L EARED ¥
AT LR EHE B 2 AHOM T 2 BT 5. &L
Gk L7CIREEIE L, BOOITHBER AT L1285
COVID-19 B4s ) A 7 OFBMR A A MV 7 ATB %
NOME, BEGFE FIE DO PRERT R KA OATE B IEHRE O
HEAEDL-OICHVONS 2 L 2 HET 5.

PIBE, 2 TTlE, K¥IIBITS COVID-19 xJ5 % ¥
HELHIT, AIFEICBITAHNEZERLT 70 —FDJf
HERRT. 3ETHE, RFFECTERTLIT VAT LDH
TERR EBREERRRTIC DOV TR 5. 4 BT, IT 2w

© 2022 Information Processing Society of Japan

COVID-19 &4 K OB HATZE 2R L, FREECHFEIC DWW
TARIZEE OB AT . 5 BT, AIE TR LN
KDWY AT AR FERT HBEOFMIFRE & Z A
TLREREFFRIIOVWTIERS, 6 TTIE, &al- FEELL
VAT LT T v — MEEBRERHWT, AT LR
FrOIE N LD RMEE M T 5. B, TET
FLOLABOFEIZOWTIRRS,

2. KFEIZHTB COVID-19

% ORFETIE, AEREOFE % BERICHB L TB
D, BRI LFEESEINL WA, —JF, K¥x v o8
A2, 7 IAYEADY A ERTHD [RKAED W
ZERNC R T 5 | RDHE SN LRSS
BAAELCTBY, B, KFEADOEREYGED W o054
LTWa., 20720, B BEERPEET M4 NIlh
\7 % COVID-19 3§ 3E 12N C, KFEBREICL B2 TR Y
FEEANDIRDRDO LN TN 5,

2.1 THEFEEEOEEMNERE

75 AT ORI, BE O REYREERo YL 2 HEE L
TOIATDOREEBRBL, 79 A7 IELFTOEELMH
#, BLU, BEEfE OB H TR O E R
REOIZE Y, PIBEOBIILREZH I ETH S [1).
HIGRICE B2 9 27 a5k e LT, MmEFREI T TH
T3 [11]. EBIESHFHA T, BESZEOREE
T, BEOVEEE IS LT, Eak 14 HEOITBIEREOR &
B 2rbh s, RAESNATEIEIREE, YR ek
FOMEE, WIEEME OLEE, 7T A Y BERPTOREC
BB IERIEL % 5.

F7o, RFEOEEHBE,IS L, FAESLCBBBE S RE L
T, COVID-19 A5, TR 2 & T 2 R
TWh, Wl SN BgEdIE, M Amicils 5
RN 22 3 B N O TR, EGE AR L7z
KEFHEREDEH L I HEOEMEZAT ) 720 IIEH SN 5.

Pbo k9o, BECREEME OTEEREHRIE Y
AZRFIZBIF B EERERTH D, BOBEITNRO SN
H. LaL, i, #%28EM L) RV 01T
BBESROONL Z s, BERLERBEORLEL T %
Y ICATEIBREZER T 20REHICHETH L. WD
OB TIE, ITEEEERZ EORY v et L
20, HEAEIZBIT AITEEREOREFRZHELE L TV 5705,
AKX BEBEITFEE 205720, HFHVERL TV
W, T, RREROFM AT 572012, KFERRY L
DOFEMIRIC L WV ITEIEIEY ~BEHT 22 aEZ N
B, TIANTRERCHENEREEOFL L AL,
BAANOFEREDSE, AT, 0TI B Tk 72kt
RARD SN D e, [THEREZIEEHT 572007 A
F O EAEOMRE R EDOBEA T A Y KA R HE L

1250



BRAIEF=EREE Vol.63 No.5 1249-1263 (May 2022)

%5,

2.2 BE77Oo-—F

KEFIZBIT S COVID-19 A RALE L ST B IRPLIS
BWT, RIFETIE, FARHMEZ EORFICAHKET S
BREIH LT, v v SANOWAEREZE#TH LD
IR 2 & T, COVID-19 ERGRDATEFHAIZ BT, &L
Fk L 72 TEIR IR |2 2D W 7S BE O B W AT B R R AT H R
K (fepT) e RFEARtS N 2 E2HME TS, K2
NOWAETED D B COVID-19 EGE DKL OB N TEIEE
TERAMRFT R SN2 2 & T, DO Bk 12 s
B E ORED TR e 5 LI CE L. $72, v
YIXANOITENE RS MK F L R MEER S b 2 &
T, ZURIBOEC )R & HHELIE Y ET 5 2 LA
T&5. T/, FRXKBRICHAARERD 5 ERE T LT, f#
WIS EOFENGE RS S L b EEE b, SH I
A6 % 8 L CTRFBERENTEEIEE B O B2 Z 5
T5HIET, ¥ Y/NANTOFEIBIT S COVID-19 &
ge) A 7 O kI b &GS RN 7ATEV AR AE X 5
ZLxHET.

RO B3 LT, AWFZETIE, KRFEEHREICH LT
THEBEHAZRTTEELT, Fr N ANICBIT A
HBEOREEZTETHIT VAT LADOEB LEAZT .
K AT LTI, REDPEREEBOITHIERE G TIL
EEWTLO0TIE R L, SEMIBIERLEREIT ) BOH
AR L, TEEHC IR 2 V7 OB EIR L&
T ARLEEREST S, 72, HOWTE 2L TZED
JERE %P4 5 2 & T, COVID-19 %15 & L T DAL
FLERDMLAE & ST DG ) A 7 @Rk X AATHI AR &
9. RIS, BEE 28 NTERONEE I 2 PEbk L 72 3%
Y AT ARERICT A2 & T, MAT A N FEGE L 7k
VAT LEAEAREICL, E512, FROMAS - JHH
JiFe~DEAIEK S EET 5.

3. ¥vNXBEBRRELHRY AT L

K AT LE, REEDPET S COVID-19 15D 1oL
LT, RFELEERTA2%E - ZHBEHRELT, v
ISANDUGAEIEIE % Lk T 5 72O ORRE L IRt 5.

A8 Cal X7 ATEYE R Lk B 1) % R & JUIRI T L
T, UTICHBREFEHTY AT L E#T 5.
HREHA 1 BEMOBETIE R, &HOWIENTT & i

5.

ETAE 2 EROITEIERERLETITI DN TV E X ER
QR I— FOFmAIY LIk LT, flfkice b %) F
[k 30 A pa

RETAE 3 HERWMEE L EDF v VN AN DALY T
FEELCEHSET A, 72, BE LERI vt —
TYAR= AL EOHELI O LSRR E T 5.

© 2022 Information Processing Society of Japan

A ITic & 3 HERERROZIE rH‘@'II“
ﬁw PR
- s £ - HHA
WEBEOIRERA L

KEFREED
THEEEORES

1 CFEEFICBU AT o—

Fig. 1 Process flow under normal conditions.
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Fig. 2 Process flow when an infection is detected.
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Table 2 The number of beacons installed on the campus.

i RER | Wt iR
E/E 21 | K= vIF—= 13
hgesE - BrA= 2| ILFE-7h)x

/= 8 | kEf - PL—=v =
FA477 6 | - FEE

R 4 | Mt —7 > AR—2R 19

BB X VNS 25O ZIL L TWwb., BHESCH
725 - BEAEE AT Lo LT, &=, mEhEiH, v
477, HEAR=AR LY r7— v a VIO %
EOF =TV AR=ZAR LN, FH103 O Y —a v & &
L7z (3R 2 ). #HEIT, KEJRERLHEL LD 200 A
U EREOHEZBEWT, 120 —a T 1 #H2E %35
T5 L) ICEE L. KRECHEIE, MEOHIRICH
BELZ2200C =3 X )R8 2 R L /2.
T =T VAR ARHENRE T LGP O — 3 VERET
X, €I COBERNEHTEST L L L DI, BERHE,
AF =T v 7% EIE o T—HM~DOEWEZET 5
L TR IEHDE A B L.

5.2 FINA XIS
BNICRBE L —a 2 b0ES2SELT, BEL

1255



BRAIEF=EREE Vol.63 No.5 1249-1263 (May 2022)

allll) =

LATTE vo.0.3

v SRS Z SRR L TLE
J...

SHIEEE
RN * OSSHIRE
o 1274%8%
vt l 12788%
o OSSHiz=
1:53 BRBHRE/

19 AR IFRE

4 ENALVT 7Y LATTE I2 B 5B IEFRR
Fig. 4 A screenshot of the LATTE mobile app.

2021/04/13

1A AT DB IE % 50483 5 ENA V7 7)) LATTE % B
L7z, WIEBRERED0I2E, A TOBE) - iTEth
HENHET L CVAIERENDORT ) DA A F— A
RKOOLND 720, FESLEMBEORHGEEZFHALTH S
AT L RMEL. TTIv N T F— L0 —ALDEE LWL
FAM RIS 728, React Native (2 X 2FEH 2L D
Android & i0S (iPhone/iPad) O 5 IZn L7z, K7 7
)T, Ny 7779y FT—2/EZ &2 iBeacon L ~
VYT RERTAHIEIZLY, o7 T REERR AT —

N7 oa v EREEMEH LT W ORISR TTH IS
U7z B8 L72WAEImATId, B2 sl L7z & & b1
FALTA VKN THRERT S LT, -7 %
BHETELIHICLE (M 42M).

FEIHTIE, 15T 812 iBeacon L ¥ I ¥ ZALE % IOV
L, fixd RSSI AR E WY — I v ORRENE % WHIEET &
LTHE L7z, 72720, ZEREOARES 2 EICLD,
—FE9IZ RSSI DIESK E S AL T 2560835 5720, E
E2EDL Y 7T, K RSSI DY — I 3 —
BLIGEOARSLGFTAZIEE L. 2B, iI0SIZBITS
[HfT ALy Yy 7 TRRL UUID DREF2ZELE
EQRT T)NEHT D] &) WEBHRPUSIZ BT S H)
#5%° Android ® Doze 7 £ @ OS BEAFIEIZ L 0, Bor
POBTAHBEED L GEND L L 2R LL. HED
FRI LTI, Fy o820 —a YEEICB VT,
ML UUID D=3y PFTE LRV EHIICTRT LI L
T, i0S IZBIF AL v ¥ v 7S BT 5 EAIOFIR % [
MIHLELHITLA LaL, iiETERLIEBY, BF

© 2022 Information Processing Society of Japan

DHEIC & 2PN IEROFEEACT L, AFLERIC & 0 Bk S
NEBICEo THEINAZ 2T & LT
TV —=a YOEMAICBWT, XA NTTY Y —
ANELT TS —3 a YERICEM»» LI EDD
D, Bl v AT LEADOREEEE 2 LW REMNEHH. K
AT L, T—FORERRFEBREICRE SN T
%2k, COVID-19 xfii & L Tl 2238 A AR 5 b
ZENS, TAMNAGTTIVEAT T Y P T+ —LATH
% DeployGate (Android) & TestFlight (i0S) % #FIJH3
% Z &L L7z, Android [} ® DeployGate (£ 1) — A2
BUOGLT7T ) r—3a yEEELEEET, 0SS ATO
TestFlight (IAA N T IR CTHE AW BEEOATT 7
VO ) = AL b, EHE5D0TL—LT—27128
WThH, A YA —IVERHZHET L) MR EES L L
BRHH, A VA M=IEE, ARAMNTOT T ) r—3
VEFRRRICERTE 5.

53 ¥a1lUr~«

K7 7)) OFEEICBTL, BATEREEE & ERRE AT
KELT, dy b= BEMEY T NTHRT AL E
L7z, 2079, WAL ORERd, ENANT 7)1
VANV ENTAR =T F NOO—=H VAL =T
ANORTH) L L, Tz, ST AERIE, 2 —E
ANEEETABRITV o SWEFNAVWE DI, HaEY
B D4 H 7% EOBEHN GRS 0§, v—ar2ERE
DHE LT,

72721, COVID-19 BEHns38 5 L7236, PRERT R K
Gk L R RE A ERM T E 5 X 12, Android
R 108 A9 2 7 7 WmEEREEIC L D, o — AV A b
L — DI LRI RLER % JSON JTER DT — 4 L L
THEANFLY D X)Lz, KF—51%, A—LTF
)& DI L B A — ViRfFR, Google Drive % iCloud
LEDARY NI—=7 FIAT - T 7)) EDO@EHEIZL DL R
FT—=Z7 AR L —=UAO7 v 70— FIET 5.

AR CHEBAE, LATTE 238 A L72F v Y /XZAND A
RERT #4212 COVID-19 BEGe AR L 7255 48 AL L %2\
728, RERETIL, Y L OB D 720 OFRE % &
ATV, L, K770 BEREICL VR B L
JSON EROWBRETFT— 1%, A2 )T 70y L%
TAT I ExRfoT, G E Vo U EZATH
C LD ES TH 5.

6. &l

LATTE ORERRT O E LM/ 8EREERICB I 24
MRS 572012, fTEEEERICETLT v r—h
FEEZERL. 7T — ML, ITHEESH L LATTE
(e a3 3L A S DG o (IR (B o SR URVAY (1] P 5N IR
LSRR E L7z (R &EIUR I8k Al 25H). £

1256



[BHRNIBFLERIEE Vol.63 No.5 1249-1263 (May 2022)

SEFEIFIES
ERL VAL

6% \

B ERi
24%

5 77— MEREEIZBT B HEDRFEREL
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Table 3 Experimental results on action history recall.
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Fig. 12 Experience in using lifelogging methods.
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Fig. 13 Hassle felt with each lifelogging method.
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