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Fast Object Recognition based on Visual
Attention and Multiple Features

Student: Pei-Shan Chien Advisor: Dr. Chi-Cheng Jou

Department of Electrical and Control Engineering

National Chiao Tung University

ABSTRACT

Object recognition has been a challenging issue in the field of computer vision.
The difficulty of object recognition is how to exclude external background interference
and get the object of the picture, then extract the object features and identify the object
successfully. The common approach of feature extraction is extracting global feature for
the whole picture. However, the global feature extraction tends to be interfered with
outside environment. Therefore, we present a fast object recognition which based on
visual attention to reduce the background effect. In order to achieve high-speed
requirement, we use fast and robust local binary pattern and color histogram to do

feature extraction, and then we classify the object according to feature similarity. After

il



sorting the similarities, we achieve the purpose of object recognition. In this paper, we

utilize Caltech256 database to experiment on object recognition problems, and we

calculate the accuracy rate of our method. The experimental result shows that saliency

detection indeed can effectively enhance the accuracy rate of object recognition.

Furthermore, make use of a va catures to make similarity calculation can

achieve higher acc
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22 SCHERE

VIReH SCRALEE AR AT A [F SCERAH B PIRG RIS - 41
HUZTEE A T EE ERAZEMGERE - FE e IR AR R ZE RIS - BSR4
B FHRECR M CIREAY B AR Ak - & RV Eah AU A F /mH —
ERFUE ~ 3D SERATT ~ IR AR 1] - ASCERARE R EEEFUE > B
NEFAER B R (E AR
221 FE {EAREAR
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JER B R R R EAE R AN - (S CESERERS A A A aEhey
#rir o 5] LBP JEBUAFRERAN T E ok F 8 RIS G BB AR K
PEELANIE 2.4(a) - ielE RN R [\ (8 B2 A0 T O ZORPE M EERE > R EE R
FOBERE - ARZEGEREA R 1 &K 0 iE 2.4(00) - R (B ESE]
AIE AT b 2 VRTT » A8 2.4(c) > #5 3% 3 BRI E IR o523 o B 2=
QA LBP {H - 400El(d) > JH LBP {5 ] S )& #Rlassk N R IR PR b - FE R aatiE A
i (G R Ay LBP {EGEIETE - HUmE R AISERRFE -

6l 5| 2 1| o]0 11214 I|lo|o

71 6] 1 i i B 16 g 0

9l 3| 7 1 lol 12 |64 128 12| 0 128
(a) (b) () (d)

24 FARILBP 51&E T3

222 " ZEENTEHEE TR

Y LBP B ARTIRTEAET5 U RIRH 3% 3 AR A R N SR F 2
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2.5 BERSTHYEE (EFEZ
FEZARATIERY LBP o > FRAPIRTHRIEAN B SOk s 1 & -1 ke S E HUREBOK
sT 5 LBP 5 > U 2. ) RZfEE LBP ST 5RT5=

P-1
LBP,, =) s(g,~8.)2" 2.1)

I, x=0
Hrp P REEHCEE » RBEFEAE s(x)={0’ )):0 > FAE T E A TS

#1Y LBP HSEEJ5E » SUsEIZAYR -

ZREATRE ) LBP SR SR TR ERYRRE - (HEE T. Ojala P50
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> E5ENEY LBP (Bl BRI » S 90%HY LBP /)i R F-Lbir E fE - It
RRE R T FE RS EE LIRARREE S - BAD B HVEEH SN 5 R
OISy SAIw e Ky = N | S Ve ot A = AR 5 N =t A= | A
MHOEEER R AR TE - DS R =1 FEHEE P =8 K » LBP {HR%E
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223 —E2MEEERE

FHRY R ZR GG SR S5 3R » SAT Ry LBP {ENIIEREI 1T =2 90% HY LBP 7 fi
PR EE » By TFRAANE RAY LBP {E2KHYRER - 1F3 T. Ojala £2H#THY LBP
sl FTE0 TR — B REE —ITi=( (Uniform Local Binary Pattern) o —22{4/55H)
ARy LBP RO AR AR AUE - (A& — 1 AT B TR E 1AV R AT
EENESHIEE s SN il Sl (o8 e r e Bl INNEES NSNS Sl
Ry 1o /NRRTEC R 0 AEIHYE - 2 AEGZR R 0 201 By LR EGE R K - Al
P A B S AR SO 22 SR s [ AR 12 - 4iE] 2.6 -

oo e®e ‘Uniform’ patterns (P=8)
U=0 o o @ @
0 o0 ®g®
0P 0% 0®e e®g 0% e®g e ®,
u=2 o ® O ® O ® O e @ ® e e @ )
Op0 OO0 00 OO0 00 @50 @g0
Examples of ‘nonuniform’ patterns (P=8)
o ®n o ®n o ®q
uU=4 o o U=6 @ o U=8 e e
O o0 O o0 O gQ

2.6 SUESHE P
fE& R EE GRS R A2 IR — &R AU H > G
2.2) Bt B

U(LBP, ;) =|s(g,1—8.)~5(g — &) +Z\S(g,, g)-s(g,.-8) @2

1, 0
Hrep P BAERGEEEE > R BEIZAEARN > s(x)= { x<0

B 2 B o BT —EMERRY 2 VG ERER R FHY LBP {H - DU
{KtbfE LBP ([H¥ E T ESat a2 - RIGL 2.3)R—2E LBP SR 5
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P-1
zs(gp -g)2", if U(LBF, ;) <2

LBP", =1 (2.3)

27, otherwise
REHUR— 2R AT 2 FIREERY LBP EH(27) AR EFRILESEH 2R A S pky
17 FFREHETEEG RN LBP HSEIE T E - SUBEIPRISERRE - EEIAIR
45 FHY LBP 3BT
FHY—2E LBP BRIl R s RIS 0TIl (B ~ Pioc e (& Bl F s B F iR
SRR ) ~ RIS ETCE RS - MOIEIERIRZ S ER: - CAEA RIS
FOZIER - MECRHE - SCEVIEI3] ~ PABIERE[14] - ARkl 15][16]5 %05 -

2.3 (HHEEEYIRG

DEIEZ William James {f 1890 FHFHNEE /1 [ 7 iEfEHVEE# “Everyone
knows what attention is.” » %I William James i » GH{E A AIETBEREE 17 - #5
HUEE IR . NBHSE RN SR FIR R H ASHE R EE AL H B 22 HY

s R (T o SRR (Visual Attention) TiES » HEEEyi &8 AE 44
TEERT] > (ARG TR SO R GR L o B PR A O S B Rl
HPE (saliency) - F&HEE H M ANRATEUDRER S LRk - NIRRT R S e 2l

H ARG R AGF 25T - B RTRE B EE RN SEE - W2y
527 B BRGE ~ AT AR~ EOREDH ~ PR -

ASGE A AR AR H MBI s ZFIER A T. Liv 2 F R HAY T4
SAEHIE S B 5 & > Wi V. Ordonez FIFR KB » T. Liu $HEHIEE B &I
R UIEIMRE - By Ryl HYRe e S 008 - & 7 IEMED)BIRE H & MAer & - F
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et A B ELHY ~ EIRAY R IR R FE g H A& I8k - 6 DAGR (F BE T i
(Condition Random Field, fiff CRF) &&i&FTARHEGE LIS E i EAYEE H &I
Al AAEHILEE B YIRGHIALE - B 2.7 BEERARARER - DU/ NI 48
—felfE H O 2

EAELEN

— RIS
%E‘“ e e,

[SEEREE

I e

2.7 {EOHIEE B YIRe A &

DAD PRAFTRs o 48 fe e H ey 2 KU AR < LIRS E T [ 3 &
FZER s 0 IEEFERHEU R 1B S FEHY ~ WiskHy sk f e H 5= > 41
R = R R I 2
2.3.10 Z R EEEEE# (Multi-scale contrast feature)

FEFENR % RISEIELRFE . B 8RS LEE S RET R BREAHE X - Hit
HELE AR ERERE (ERNEERHE - FAhEtEER SESTEEHILES
F% R HEER R PUR i K S S EER B 152085

HIFFGHEHL 6 & el iglE BN RS R e E S HE I - AE
2.8(a) - EEEEFEEFIEEIEEI LR - STREIT R AT E 3x3 #E L8
RHEE 8 (EGRERAVZE T - &K/ EE R A% GRIHLE - e
(BB AR TG > HEEFGRAATE] 2.8(b) - HEARH S H S BB G R BItE
[ TR AR LR B & e < [ 4 R AR [ R N %2
ERNN - R 2 RS B R I AT (5 A EL R Ry T S4BT - TR E A
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2.3.2 HUER%EEH HEFAEC (Center-surround histogram feature)

sH B R T OIRGEE T B R RVEE B SER P RS
e > BRI EE R PG ER S & AN - B SRR R sy - N
HAPTAEESK, L e P ] o B e R = S (s ey B ] L 3 A B — (B AR T
AHEL » B8 L B2 BB RYEE B ik oA A (5] RS BRI A (A
A - Sal R E P EEEEP G BT E - EHOEPR R T E
B BRI 0 BT B SR o (ORI ReE rl g e e H &3k - DU TR
METHE -

sl RN R M Ry N PN EAIS AR H g B TS AY RS - Feff
{25 T A [R] AR/ INEY RE TP 76 DU i B H &3k - 2B P RSF B kxmin(M, N) >
k=0.1~0.7 - 5L/ {0.5,0.75,1,1.5, 2} » IR AN AR RS -
Pt g Rl SR O BT BB R L - HEERF I~ © < x BlE F 195
2 ROx) BDh x GE Ry POLIRGHVIEN - Ro(x) IREUE R MEEK > N BE
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FEEE - R RE O BT EER A /G 24) -

R’ (x)=argmax y°(R(x) , Ry(x)) (2.4)
R(x)
Hrp
) 1 & Ri_RiS 2
X (R(x) , Ry(x)) = EZ(RZ' +RiS)

(2. 4) (5 ] L i P e (e R i B KN R B 2= SRR R - DAL 2.9 By
B - & R A FG R ALE R KT

2.9 L BIP SR EREID X B U7 (B 5
PEEMH R AEP R D » R E R AR s bl H IR Fl i 2 < x
RlE R ERER - LRER SO0 BER T x GREEME . RR(E 245
HIFETE » Ry RIRGEHER R &L > x' BB R B9 R AIEE G R &
BEEHMERGL2.5)

LieD= 3 w.'(R(x), R (x") (2.5)

{xxeR"(x)}

Hepw,, =exp(-0.50, % |x—x|[) - EAEERFRE £, % [0,1] AE S @B MR B 5

2 [l 2.10 RIS IR & B -
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(2) (b)
2.10 2 H s RIS 5 - (a)SKBIR R ] - (b)l& gy e H R

KRS

2.3.3 B2 ZE T i%5EL (Color spatial-distribution feature)

BlEaaRE HYHeHyE A 28 EE B ma R E 5 B o - A
IR R I EEERTE Y > K2 » EF—BACaE S S EEE o IR & 20
FELLEN T PRI ERo Yy 2= el o fi th 52 2B 1 USSR 1 - LRI R BTy Se — (8=t
SEAIETEIET

Ry VAL R Y R g i o FMSETI SRR & 154 (Gaussian Mixture
Models, f5ifl GMM) SKEt R ERHZERER - © C MlE R BREE - 1, KER
x B2 w, R cEEREGIIER - u &5 c EEREIER PIE > X, B o fEEH
Ry FIERE > TSRS EG RS TEEIEAERE R (2 2.6)

wNU |4, %,)
SN, 1)

plell)=—=

(2.6)

HPNU, . 20 BB BB s 40T

1 I'e -1
N, | p,,2.)= p[—z(lx—ﬂc) 2. U —u)]

1
—— - €X
(272_)11/2 | E:C |1/2
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REAFIEEAR - x, RGREEEELE - MR EIE R SRR R Y

IR (K 2.7);
ORACEAC) 2.7)
Hop
1 & 1 &
Vi) S (e b= O RO = dip(c 1 I e g f
=1 c *=1
L =M MN.
Mh(c)=WZP(C|Ix)'Xh ’ MV(C)=|72‘;P(C|IX)'XV : |X|,_,=Z_;,P(C|1X)

FIFH@EE2.6)F1(K 2.7 EI/Y ple | L) ATV (o) BIRITSEI 2 ZE Mo il £, - 51 5H

Fi A B0 2.8):
fs(x,f)=ZP(CIIX)-(1—V(C))) (2.8)

&R f, 35 2 aRlE[0,1] RS 2 EIs M A EE H Ry 2o B 2.11 BVR Ss MERr EeE f-

211 BEHTERIR ISR - ()RBIBHRIRE - (b)2isErvEE H H

SR
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