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[Abstract]

Object recognition is a technology that detects and identifies various objects in images and videos. LBP is a descriptor that operates
robustly to illumination variations and is actively used in object recognition. LBP considers the range of neighboring pixels, the order of
combining the neighbors after the comparison operation, and the starting position of combining. In particular, the starting position of the
LBP becomes the "most significant bit"; it dramatically affects the performance of object recognition. In this paper, based on the [V starting
positions, the data most similar to the input data are searched in each of the NV feature spaces. Object recognition is performed by the
confidence measure that can compare different results of each feature space under the same criterion and select the most reliable result. In
the experimental results, it was confirmed that there is a difference in performance depending on the starting position of LBP. The proposed
method showed a high performance of up to 12.66% compared to the recognition performance of the existing LBP.
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images according to MSB location

http://dx.doi.org/10.12673/jant.2023.27.1.126

128

(O)th feature space
=
£
2 st
z I:> i Wi I:> o,
£ Wyao nal
3 § Q
()th feature space
s
b1 |:> wiq Wikl |:> o index;
g o L
£ ! = Fe™)
g Wixan
(N-D)th feature space
s
£ Wiaxig
R = =
<% VI
@ Wi-1Qn W.L;X?ff,

T8 2. Moket gl MA SEX
Fig. 2. Overall procedure of proposed method

WA, MSB $1x]e]l whe} LBPE /-5 dAegro=s A
A Ne] wlolE] Alo] AT jAl BlolE] ALe LBPY-
Bl AAE] © nofo] e AT X, =) x)] T olth

WA, 2 A4S 913 5 B W,CRD S 22
ghet Zbzke] dlole] Al X,& 4% A(PCA; Principal
Component Analysis) [20], 3 3 EA(LDA; Linear
Discriminant Analysis) [21]2} 22 744 Q14 FElo] &% H]o]
B 28t B A4 o4 g,
AN e & A9 A2 ke 57 30 75 Eck

Al AR, 52 BT AR S AT jH A vlo]El Al
of i) dlolel(xd) = AR 54 k. 3

WE)(yiyi= THe} o] Helsin).

X

R

- 1_
[e)
weg At

FRko2 7o

i YTt
y;— Wj ZT; (2)

OB Eﬂo]a qoﬂ EHQH JRA LBPE A 2] ¥ ¢;9} T

S5 Tl

d(xq) = Wiz — Wil (©)

f2erek Azl o8 TalT w

5% fAbET} obivhar @ 4 9)

A 3)ellA, frAk=
oA, A7} Zobd
v A 2, ZTF o]-%(1-nearest-neighbor) A S %L*"“O]'t
7850l A 12 e] A= 9 dlolE| 9 A7t H At H=
845 dlolE] x' 9] ldl vt HTk

index; = f(x!*) )

j
A @O, AT FE B £(- ) A 54
1ol A qjg} 744 G-AFsl H) o) E Xlstvq old~ Xéi(mde%)g
FEU T, 7 54 0] MR 0E Ane 59801
A HlwE 5 Q= Her) Basith EA F7He] 01 As
o] HolLttie, g%} 71 231k shs dlolE|2fe] Al v
A dlolef eke] A} vlarsto] Z 2tol & vehd Zlojt). o] 2

ar
o



& wdoll A, 7t 54 B7be] Aol ol A8 HE oM o
&3} o] Aol )
d(x".q,)
CM, 0 =—72—2— (5)
&) d(xl-"t,qj)

J

2 (94, 7V frAlsk o] -3kl A d(x)
A2 fAREE ool A d(x)"q;) T HES
A 12 st vl ee) mEba, OM L WA dlole
off gk 2] Q12 Azfe] A% =5 oju] g}, o] 2 gk 4]
AA dlolE & aelakA] ¢dal A Y4 dlolEl 9} fAlet
M) dlelef ks ti o2 &7 wiitel] A1F Ak e
shetar g glek

npxEto 2 AE HEE 7o R gof
ARSI} AA NAe] B4 BrhoA 714 2
JAA 57 F3He A8skaL g9 718 A

gl o] 2-9] Qld Q] index /& index ;=

FEES

q;
E4 379

trlo

=

(index ;)=

2 AEg g

3-1 O|0|E{A

LBP+= %1 ®lolol| 7181 F2tsh= A2 wholrt &
ol AE 2 wolel o The POSTECH Face
Database (PF07) [22], MultiPie [23], CMU-PIE [24], 12|
YaleB [25,26] &= tlo]E]uo] =5 Ao AR&-dT) 3% 12
AHE-E dlo e o]~ 0] £29-8 Ae]gk Ul golth

o)1=
AT

E 1. AFSE dlo|E{Hjo|ae| EH
Table. 1. Characteristics of each database

PF07 MultiPie |CMU-PIE| YaleB
No. of total image 3,200 4,980 1,365 2,432
- No. of training image 200 249 65 38
- No. of test image 3,000 4,731 1,300 2,394
No. of subject 200 249 65 38
No. of images per subject 16 20 21 64
illumination variation large large large | very large
expression variation none none none none
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Table. 2. Face recognition results for various databases

MSB location PFO7 MultiPie | CMU-PIE YaleB
(0,0) 93.97% 100.00% 99.85% 73.02%
0,1) 92.13% 100.00% | 100.00% 71.93%
0,2) 87.83% 97.72% 99.38% 60.36%
(1,0) 90.23% 99.45% 99.38% 62.07%
1,2) 93.60% 100.00% 99.85% 71.93%
(2,0) 92.03% 99.98% 100.00% 72.64%
2,1) 88.67% 97.08% 99.31% 62.70%
2,2) 91.63% 99.07% 99.23% 63.20%

proposed method | 95.03% 100.00% 99.92% 76.98%
9 - T
| ‘ol
p ik
E
éb
o
L ‘
o NI, j
00 ©) ©) (0 (12 O @) @2 o
MSB
8 3. ciekst io|efHf|o| Ao tist MSBE Az olal &2
X HAER
Fig. 3. Boxplot of face recognition rank distribution by

MSB location for different databases
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