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Abstract In this paper, we have proposed personal multimodal biometric authentication system based on face
detection, recognition and speaker verification for smart-phone environment. Proposed system detect the face
with Modified Census Transform algorithm then find the eye position in the face by using gabor filter and &
-means algorithm. Perform preprocessing on the detected face and eye position, then we recognize with Linear
Discriminant Analysis algorithm. Afterward in speaker verification process, we extract the feature from the end
point of the speech data and Mel Frequency Cepstral Coefficient. We verified the speaker through Dynamic
Time Warping algorithm because the speech feature changes in real-time. The proposed multimodal biometric
system is to fuse the face and speech feature (to optimize the internal operation by integer representation) for
smart-phone based real-time face detection, recognition and speaker verification. As mentioned the multimodal
biometric system could form the reliable system by estimating the reasonable performance.
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[Fig. 2] Speaker verification system overview

152 1 Journal of Digital Convergence 2015 Jun; 13(6): 151-156



Authentication Performance Optimization for Smart—phone based Multimodal Biometrics

o= AAA AFL Samsung Galaxy S (1GHz

CPU, Android 2.36 platform)oll A 200¢] €= 2 24

ARE 7Nk BRIERIQIS A4S 7 303]% 3

4274% 9 LDA 7|9

AT A2El S B3 da AN (distance) & =& 3}

o ArE DTW7|et

ARIZS B YEHAEY FALRE Faei14]. 7
A

H
AADA AEe 170~ 2201z xExd H
45 ~ 50dBe] FH A5 =5 Woli= AU F7dA &
S 48 54 MEE B RS EEsd f4)
= e dugEs S8 2 A 54w &
Szl thall L,norm WAl Aeluag g ALkt
Lynorm~> YA 12| Fofoll A Q14 A5 o5 A
o WA 4 gl A HE NEA Wl
Input data ]
' '
Face Speaker
verification verification
system system

Multimodal biometric system

= IH RS 424
x480 Y =] 9G4S G531 probe set(A
2 A= oA A= ARG o 2} 303]% AR
% 2 AAe 9 §, LDA ¢1EF

FreE 3% })Oﬂ projection

T3t gallery(T A}&X}M

182 P41 AT finE Fasio 48 2
Fe 7

T SALE 2794, = %@i }74 SE UpEbyt

AL i}OIE a9 24 4% o
)\}\T:]'

LI
-4
M
9_‘(1
4
X0,
i
ol
ot
o,
mﬁ
mlru

(Table 1) Face recognition result of enrolled user
and the others

Probe set A B C D E
Enrolled count 30 30 30 30 30
Average distance 2597.2 | 2891.1 | 2861.9 | 28175 | 26974

The others count 30 30 30 30 30
Average distance 4909.2 | 5213.8 | 5010.7 | 4527.2 | 5191.5
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(Table 2) Speech recognition result of enrolled
user and the others

Word Seoul Universi | gwangh i Yi A choongm
ty wamun | Sun-sin | oogong
Enrolled count 30 30 30 30 30
Average distance | 14012 | 131.32 | 14991 | 12371 | 14521
The others count 30 30 30 30 30
Average distance | 259.30 | 211.19 | 24713 | 21748 | 264.16
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[Fig. 4] Face recognition system result (left :
enrolled user authentication, right
other authentication)
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(Table 4) Comparison of multimodal and single
recognition system

FAR FRR Ak
Single face recognition 4.6% 4.6% 95.4%
Single speaker 6.7% 6.7% 93.3%
recognition
Proposed multimodal 1.8% 49% %1%
biometrics
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