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Abstract: Face recognition technology is highly regarded for its reliability and convenience, and is used in
various situations such as office entrances, amusement facilities, and airport entry gates. The authors are
developing a new convenient and safe residential environment by introducing face recognition technology
to apartments. However, the recognition accuracy of the face recognition devices installed in apartments is
easily reduced by natural light due to the structural characteristics of the building.

This paper presents our effort to introduce a face recognition system to apartments that are affected by
natural light. The use of ND (Neutral Density) filters is then examined as a method to improve recognition
accuracy. The practicality of this approach is evaluated through the deployment of the facial recognition
system in an actual apartments, followed by empirical experiments and user surveys.
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Fig. 1 Overview of face recognition system for apartments.
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Fig. 2 System structure of apartment facial recognition system.
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Fig. 4 Screen capture of a Web application for admin companies.

KIYATLZTTAT Y M=V AT LELT, Am-
azon Web Services (AWS) O 27 F 7 NEg#E FICHESEL /2.
ROV TR 2 127 T.

I—WHDrIT4 7y e LT, REFLY— ¥ AHH
DARKT T, HRATNNA A AE L. ARKT T
)T, BHEEOERSHYORIET FOBBAE T) 2 L
WNTE D, HEBAET /N A A& ZKTeco ¥ @ ProFace X [6]

AL, TN A BT OLKBENICRRE L kT2 &
3IIRTY.

EEEHEMO 7 T4 T Ve LT Web 7 7Y 75—
arafEL. Web 77‘)’7~“/a CTRAREEZED
W ABREBROEH, Bilu 7o, —FRRe R
é%@%Wﬁ@é%%»ﬁ%?%OMﬁm%%ﬁ%é
BALZZWeb 7 7)) r—a VljiFy 7F vy 2412
Y. = NOMEREREB L OO, ®1 12
DTS,

2.2 BEEGEFA U 35 HAE

REITI, BRI AT AANDOEG L FHRKO 70 —(2
DWTCHHAT S, =A< ART 7)) &R CHEBI{E %
BERL, KIZEHENSHEREA -V EZITMY~ Y a v
~NOFHBEERRETAH I L THBIHEY AT LAEZMAEATE
A, FUET -1, M2 ORHNZTORY. A<ET 7
TOHEBFIIHF VR, <>y a v OFHEEFITEDR
A, Bitu 7 oZfERIIBORAMTZREAEL T
5.

2.2.1 RAYART7 T TOEER

I—WEATKRT 7)) & T—IERO AT &

@@%%%?%(E2%(U) W LB, T

12 #8 K & 11 72 ReactNativeCamera @ FaceDetector €
91~;vc:; o CHOWMI LW T = v 7 HBFEFTEN
5. 2OF =y 7 TII =T, BB —
INNEEREE NS,

KLY — NN A FPOBEKEZELRT. 3 Amazon
Rekognition DHERE & FVZEHE{R D /N) 77— 2 3 v 935K
TE8NE. N)TFT—=2a v OBEIIUTOEBY THD.

o HEMMTE

o VU ITITAEMMFTTNAD

o HNIEMH Z ATV 2\

1 TNV A FORRESE

Table 1 Component of the server side.

Fpe

I E—F b FIF% — € 24 (AWS)

PHEEE Function Lambda + Rekognition
BT 227 DynamoDB

A hL—= S3

Ny 7F 7 4 X Web/AP #—N | EC2

Ny 77X 7 4+ A DB RDS

BUER, HEBRONY T—2ay

2 —FERDOIEHN

HgT—&, a7BIUNY IT7 v 7T —ROMEMN
ANEEEM, JERFER, OneTime HAE
RARTF=ZB LG Al TV I VT —XDIE

© 2025 Information Processing Society of Japan

69



IBRNIBFS/NEE T2V T597 41X Vol No.i

o 71 AT HEREANE
o 71 A TJHREAS
o FENHLUMIEIZH TR
o AT AN
o FHHFINHLT XS

B EEE L E S AUSEESIE, A PL—UAEk
Bwans (M2¥F (2). TOAPL—IF, #EEH5
DT 7 AREIELTEY, Flobda) 710 BEHFICBT
AR ED BN T WA, A SN2 EERIL, 21—
PEH T — & AN TN ST S 2 — W iEHR & D
Fons, DEOFETEFENZET T 5.

2.2.2 7>>a>®ﬂm%”ﬁ

BEEEMHEIX, Web 77V 75— a0 [ A&

2> SFHOANmBE 2 BHET S K2k (1)), 22—
DA, A—VT FLA, HEFS % EOGEREBMICA
L, RfEFEI Ay 2T 56&, AL —Fo

A—=)VT FLAGEICHEEA — VS HBIRE S NS, Ny 7
74 ADB & —HEHDB X, 1N MNREIEID/N
FUFIZE > TR SN TS, ZEDD - 285 LHE
WKL 5 2 e TE S,

T—WE HE RS SN A — VISR S N2 RS
I—FEHWT, 77UT”%$WT%(I2ﬁ(®)
BEEEHE I - FOBEHELZ TN - 721, Web 7

TV = a AL HBNELER LR T L 2L TE
5 (2% (3). BEHFEEZARLLELA AML—Y
IZEF STV D L —FOHEBERIERIE L2 FHT 5
BRENEE TN ANEREEND.

BHRERET /N A AUZC, =W - 72 G O B3R A 5 i
BRI L, 2% TN AR T B LA FEFT SN
5 (K2 4). COMEPEFIZETT5E, %)
o 72T N A LD SEINS.

ARKRT T TCOEES, ~ v aryOFHEER)T
NCIEFIZET T 5 &, HIFHRDEHRIET /N A 2 H#LE
FREN, Z—WILREEEATREE 2 . —UAH HFDIEHR
DIEFR SN HRAE T N, AN E N ST &, X T 1T
SNTEN L RHEERE ML, ThEt 7N ARILE
FRIAADOFMEERE BT 5 2 L TR G 2 HET
5.

3. SRETICHTZBEDMEE R

Ty a UANOBEBAEY AT AEATIE, H A ORI
RRME, BEYOEDOZEIZ L ) BORBE MR E (L
B9 5Z L EEBEETLLENDL. HBETNNAATHAS
Proface X ®MEEBRFLIL, 50,000 Lux [6] TH 5 I L5,
R BREE T CREGERBE S RE L e e B 2 L& S
720 EBE 202148 HEH OB RIFICHEELFHIIL 72 &
Z A, WEREKEE T TIL A 128,000 Lux (2 F
L, Proface X OMREERE 2 KEIZ LBl > TWw5b Z & % ff

© 2025 Information Processing Society of Japan

67-75 (Jan. 2025)

&2 8 HHHOBEFNAR (Lux)

Table 2 Illuminance measurement result in August (Lux).

W | BE (Lux)  #7% (o)
10:00 23,600 + 2,400
12:00 96,700 + 7,700
14:00 128,000 &£ 1,000
16:00 4,470 + 210
18:00 231 + 11
20:00 4 +0

L7z BRI RIIR2ICRLAZEBY TH A,
MeEElzIx, FY ¥ VEBEE AR L T3

#%H, ﬂmﬁ/xTA%I$¢®F%%F iET A
Yy arvpIYy NI ALY T, TIBEEY, BIXUEY
DOTERE»S FERICE 2 &L N7 30 (CER R I3 E
L, EMBEEEITo 7. ZTORKE, IFICHEREDOEMIZE
2 EIREREE T CORAE 70k A28\, 5@@%%
AT o 7B, TRTORITTHI L 7\ W FBI A HERR
t.it,ﬁ%%%%&ﬁbt#,%f@%ﬁ%m@¢#
5%, 100,000 Lux ML EOMREERE T CRAETHER D D%
RO Z e pPWHCTH 7. 22T, BREORET T
4 EHEE 2 W REIZ B 720 DSk & ET L7z,

T3, ORI EEDSHEEREIZ S 2 5B L

THEZITo 7. BAEMIEIC X 5 &, oo e 5o I
MR LEBEET CHRESNZEEGOEMEDO R
HADary7 4 aryOEWRHERICLABADOT AT~
TATADOEUC L > THEL DB EORZREE L 2 &
ﬁﬁwﬁtfwé[& D7z, — MR EREAET N A A
FRHWERE T, BEICLAEEIREL, TNERHR
TLHI T TU—FRLETHD.

WAUIZECIE COBEMBEICT LT, wW2hDT 7
O—FHnoNTw5 12, FIMED AT % v
TR0 AL Wﬁb&waﬁﬁﬁ%% L9 5 )7 [9)
Thb. FRIEAT AT % AW EERE T, TG 2 F
L, FEEOINEIEREANOIKGEEMEL 20, BoZE
AR AFAITR L CRYBREIZR L. UL, RIS A
T xRV FETIE, SN AR 515515 Bk
WL NTZOMBAZEPED 5, TG 2 7 TORERED
REBRE L CIRBEEENMET L TLE ) 2 &R aSh
% [10]. EAETIE, WHIEH A T OWfg &M AEbETH
e 52 & TREBRELZUGEY 25, BFEEE2 AT
IRAMVRO BRI S & WTHDCOEE RO~ v ¥ 7 L CREEHR
EAEOLFEN]LERLTWEY, b7
O—F 3V 7 b2 T7ORBEBILITNA ANDH X T %
EINL CEIESEL72DIL CDTEPUETH L. ZD
tb,_ﬂ%@ﬁ&%%%t:zbwﬁﬁ#%%mm#%
L & L7z

2 0HIE, BRUEEIT) 2

B FEE D

2 & o THRIAZBIC L %

70



IBRAIBFZ R/ TUENT T 71X Vol No.l 67-75 (Jan. 2025)

RERRRT 5 HETH S (12, 72& 2 ATHIRH R 22
MEE O EEGRE T, SEAOR A 2 Z8 % & A
EET- YR HEL, ToESEFETLIET, £,
BB T 7 LA SN Wil @%ﬁ%&%ﬁi:
EDTES (13, TS Lo TR O N1 BERRREICH
WAHANERET A LT, BEORELEIRL, WV
ECHHEERIT) S AWMEETH D, —T, ZOHEZH
HEOY Yy a VB Y AT AIEATAICIEV 7 Yy
T OKIBRGEDPLEE LD A, SEANDOFY
T =5 QAR LD L e b0 =) T 4 OB
AoHbvrya VEEICHL WAV, FEOBREKR
P 6T D X 9 7 M 22 BREE T COMGEIL S T W7z
W, ERETTOREE2ELNL IO TIE 0%k
FAEASETH B, 1IPITH, BIEHEET IV E - CHEE
BEART S L) BAEMHEIC L 282 BRT 2T
F12 bFEHAET L2, THVFHEIAPNOFHSRET N
DOEHES P HEAIFS TlE W

FHEOE, IAMREAOESGUOBE PO N—F T
THRT 70 —FIZOWTHEF 2T, X701 ¥ X2
ABLHOFNEEE L THASNELND 714 VFIZHEHL
7. ND 74 Vi3 tEx —EIMZA2MEBH Y, i
Z &) BB D EHRRREOREEIZ 5 2 2B A WO T2 &
PHIFES NG [14]. ZOMKETIE, A TDL ¥ XEB5IZ
ND 74V #WOFHTADOARTIzdT A b EN
<, FEBEREL E W

£ Wl

RETE, BEORBELRET 272012, 72710
WCHUD A3 72 ND 7 1 )V & O 72 BERU R ARGRMGEIZ £
BT 5, F72, EHEEEY AT AR ERICEAT AT
viavEMELLBSE Y  a Y ORIWEEICBWT,
FRREMERE & REAM S 4

4. ND 7«4V 2 #H\/-H

4.1 BEFRIEICH TS ND 7 1 /L2 OERHE

#E) ND 7 4 V5 QRSN T 5. FBAEEZHEICT 5
I2iE, ND 7 4 V& BEEEOBETH L EHISHE (M)
[15] %%, Proface X MHAFERRA TH % 50,000 Lux z H 2 7
WE ) RERREERETALEND L. JCHRIEEE, A&
HIZBUAEE (E), ND 74 V% O@E#EFE (1) OB%
12, kKRICE o TEES.

M, =7E (1)

&Y, EBEAY 100,000 Lux OEEFETIE, ND 7 1)L
Y oE®E (1) X, 50% FREICTEREEHETE 5.
SREHLZEEL7 4 VAHEND 7 1 V¥ [16] TI,
ND-0.3 £721Z ND-0.5 & 72 0 A Efili & 2 2 (T3 2H).
WA, OB MELET 5 72 O ERRI W 7B % 3
T5. RIWCWMEBIOCFHEALZND 74 0%, JEEOA
FAOMAEDLEERT. BEIX 100,000 Lux~100 Lux

© 2025 Information Processing Society of Japan

O#EIF L35, BHEBEREICIA, 100 Lux OEFAT COM

FARITo7-DIE, ND 7 4 V712 & 5RO R Tl )3
B bl LIZL DEEEENTRLZ LB L7720

Thob. Ffz BTN AL BT B A, K
F(0) B LV EAD 45° 2D LN ENHIE LD O 8
FhL BEENASO 1K, ST o3 XRTOFELLTD
RREATEL T LR L. M5 IR T & 912, MEE
X LUT ¥ % i L 7.

o L 724

o HHTIAL2H

£3 ND 7 1 V% % vz B oMGEEsE
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Table 4 Verification results in an experimental environment assuming natural light in a newly built apartment where a facial recognition sys-

tem will actually be installed.
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Fig. 6 Outdoor environment of an apartment assuming the newly
built apartment where a facial recognition system will actu-

ally be installed.
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Table 5 Verification results of the outdoor environment of an exist-
ing apartment assuming a newly built apartment where a

facial recognition system will actually be installed.

B 7 40&% L  ND-0.5
100,000Lux JIEYE X O
100,000Lux i) X O
PaH X O
| O O
MERRER]: O, FREARA]: X
WBEED 51, ND 7 4 V¥ O BTSN TWwWT

b, FIHHETH DL EDG o7z, RIREE R 2 L
T, ND-0.5 7 4 V¥ % 8ift U7 BERRRE 7 /34 A DFEHH
WZBIU L E RN ERCE /.

5. Y>3 BRREE Y X T LB AN DEH

ARETIE, v a VHEHEREY AT A DOFEEOERIR
-7 = eI, RV AT LAOFHLEIT .
2023 4F 11 HMEE T, K A7 A% 51 1 2045 712 A

ENTHBY, BEFEFGEEEIIH 302 A L5 18] 2@
Hizi s ﬂﬁrﬁ%ﬁ\lﬁj< prJ:Ei? n T.%ﬁt& ti)‘%ﬁ‘@ 7z
72



IBRAIBFZ R/ TUENT T 71X Vol No.l 67-75 (Jan. 2025)

®6 7 r—MATOWNE

Table 6 Contents of the survey questionnaire.
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