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Periocular Recognition by Integrating Thermal and Visible Light
Images

TAKUMI NAKAMURAL®)  HIROSHI YOSHIURAZ MASATSUGU ICHINO!

Abstract: Compared to face recognition, periocular recognition has the advantage of being able to perform
authentication even when the mouth is hidden. However, the accuracy of this method is affected by the
lighting conditions and changes in facial expressions. In this study, we propose a new authentication method
using a thermal image in addition to a visible light image. It is not affected by these changes. In order to
evaluate the effectiveness of the proposed method, we conducted an experiment using the database NVIE. As
a result of the experiments, the proposed method was able to perform authentication with higher accuracy
than the conventional authentication using only visible light.
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6. ER

6.1 MAEICKZRE

EER 1, 2, 4 OFERER S L, BEIE & AT SDGHEIERD S
FoNREEEZ T RNTHE (FEhid) 52812k TH
R D A (F2BR 1) X rI DGR D A (Fhk 2) 285546 &
DHREIXMELTEY, REFEOEEPREINEZL
BEZBIENTES., £z, FHEORHE D UER
JITBVTH, FRIXER2 L0EWEETH-7-Z L
M5, EEG e AREEGE A DE S Z L BKEER E
WIZRELFELEZEEZONS.

FEIZHAEDRIRIZ DO WTHMICHER T 5720, SHEEk-
7o A[ ARG R S ENE 95 LBP, HOG, SIFT, Zvdif&):
501459 % LBP, HOG, PCA D 6 DDREEDHH S5 2
DORHMERZME L2 GAOMARIIOVWTHIEKT 5. £
TOMAGLEICET S, WiH ORI ZH - 723 ERT
DR ER 3 ITRT.

3 L0, FHLRZ 2 DORBED S H K TOHAIR
NEWESI RSO EAEICERT 5L, B St L
TR R R L % A G O 72 RFI3EYT 3.86%, ARG
o U - REER L 2 A S b ZRHIEEY 1.37% 0
ER7Z oDz UT, TNENOMEG, ST UK
BEE 1 DT OMALOEILTEY 8.38%D AN S
Nz, Fiz, mORESHAR EFEDBR S N7z T I3 EE
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B ol U7z PCA & #iemifn Sl U7z SIFT T
1L.7%D EFZ R H D, Hd EREIWNI Do 2T IE
ER» S L7 LBP & HOG TO0.7%D EFU»E S50
hrotz, EDZ s, 5 50— H0H§E H\W-
FREFIZ AT, W5 O E AW TERIEEITD Z & ORIR
BEWZ ENS 12 5.
HEIZDOWTHMAIT 2720, 2N ENOREE» S E
U OB OMBBEIZ OWTHHERNZ L 25, B
Beh &L U 7R R - O M B RIS 0.38, TG
D S i U 72 R A - o AHEE ARSI Y 0.39, Jil %
DG S U 7 fEE R L OMEBEGREILEE T 0.21 &
o T\Wz, NS WIEEREDMRIIRELS LB L
EZoNd7zD, 4EEER 2 TEEE R N E oG
PO U R E 2 A S 72 REDIE S M BBIRN L
RBUkEEZS.

% 3 HHMAEDETOHEINE [%)

B Eh B A R | A

LSEE S LBP | PCA | HOG | LBP | SIFT | HOG

R 84.2 | 822 | 885 | 73.0 | 79.0 68.1

# LBP - 89.7 | 90.5 | 93.0 | 94.0 | 91.9

# PCA 89.7 - 90.6 | 93.1 | 93.9 | 91.4

# HOG 90.5 | 90.6 - 94.3 | 95.1 | 93.5

A LBP | 93.0 | 93.1 | 94.3 - 82.4 | 73.7

A SIFT | 94.0 | 939 | 95.1 | 82.4 - 80.5
A HOG | 91.9 | 91.4 | 93.5 | 73.7 | 80.5

6.2 XKIFERADOHE

FN BN G 2 W EEFMICHET 2720,
EEREGR Y 7 ) EBROEMEE TN TNEELZEBEICE
I EHAEREH 6 DL ITFNTFNOEMET L TERL
7z, ZOFBICBWTHMHE %Mo 7235 SRR R % H
W7z, NS DORERNS, K6 I TRUZRIG L IR
WZEALD D B354, KETRLUZREBEIZ 2 < B
NEALT B354, KRETRUZBASZAEDEIZm S £E
NEMMT DEHED, TNENFIETOMANRD Y L 2
% £ 4ITRT. SEMFEHAL T — X R— 2R UE&MH
DR CHESINEZAANRLDOY Y TLDRT 2E& RN
b, BIHSM - REN LB IZBLAEVE VSRR L DE
BOIEIETER. ZDRDEITEEITF T 3 D04 Ok
REMKT 52 L TRIGLBPOKBEZOWTEET 5,
@ MEEEMFDZL b, KIFOZL: 72 L) DL ED
KD BHZMEOEL: Y, RIEOEML :H0] O
EERIRBEILETRIEDOZL : W L->bhIT k8%
2y, afgemiosE S FIEORED 10.1%ET9 5
DIZTH LT, BEBDOAE S FHETOREDE T 3.9%T
HbB. IO oBEGEMES Z L TRIFLIZL B8
BETOMERZINZI LI ENTETWSE I A bh 5.
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LEDOKHELD IBIPZMHOZEI : HY, RIEODE( : &
D] DL ERENRSEZ L THRPASZMEDOZS : L—-H I
Lo EBER DL, AIHEEGTORITIE 5. 2%DKEE
ETFBR SN0 LT, Bl <O Tl EAT
FRONGEhoTz, TDIZ s, EEEREE - 72 305F I
WHKMEOZ{LDOREEZ T RV EEZIS5ND.

Wi DOEE KA L TIT O RAE T, REDOZEL : 2L
—=HDIZLBHBEMR/T 2 1.9%2, BHZEOE/: L~
HOIZEBHEEBETZ 09%IZMABZZ e NRTETH D, B
HEDFE DM DEACADMMEZILD ANIRD S, FEED
EWRHAERTETWA I LT E B,

FEHEMRZE 2 D\WTIE, EAVNI WIEERERZEL TV
TEMBEADEER DR WERIRTE 5. F42HD L,
ARG D A % I B ZREFIZ AT, BVER D A% W
B ERFER W % AV BERGEDEAV NS K R0 TWB Z &
5, EEifREMS & TRIFEPBEZM I L2 HEERMZ
LZEYNTETVWBREEZOLNS.

R 4 AR REOZEA T L O 5 J O R i 7

A (%] R DR 2 (%)

5 O] @ 8B O] @ &)

&t Zt | Y | HY | &L HH HY A9V

#0024 Ho | L | HY HY A HY
e 92.4 | 96.3 | 92.2 | 0.032 | 0.005 | 0.025

IR 86.3 | 96.4 | 91.5 | 0.084 | 0.016 | 0.037

i 5 % MG 97.2 | 99.3 | 98.1 | 0.026 | 0.006 | 0.016
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WAERIZBEWT, WHNEED SR RHED AT
AN B L, BVERE OFEAIC & o TERBIATRE L 72 5 72
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WIZE > THDENKRES BR->TED, AHOLEGIZE
FBEANTER LT W2, UL, HOBOZALIFE G
KIRIFEAEKMINTE ST, BEHIZE T 203
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