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Image retrieval method based on local projection and
block LBP feature

Zou Bin, Pan Zhibin, Hu Sen
School of Electronic and Information Engineering, Xi'an Jiao Tong University, Xi'an 710049, China

Abstract; A projection method is applied to local image blocks through combinations with Vector Quantization (VQ) to
generate the projection vector index histogram, which can efficiently represent the distribution and the spacial information of
colors. Furthermore, a block-based local binary pattern (LBP) algorithm is proposed, which can effectively extract the
structural model of block primitive, avoid instability, and reduce computations compared to the traditional methods.
Finally, an image is partitioned into significant regions and non-significant regions based on its saliency map to give the
features which are exiracted from them more visual sense. Our proposed method is improving the performance by an average
of 6.39% compared to the classical index histogram algorithm.

Key words: image retrieval; bitmap feature; projection vector; local binary pattern feature; saliency map
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Fig. 1  Demonstration of projection for a local image sub-block

WY Fr7R R 4 AT 1 B AT 2 89 BT IR
AR A5 B e 1 4y R i
PiA = | Qs Oy "7 5 0 5001 50 5 "0 " 5 Q)5
a31,a32,"',a3i;a41,a42,"',a4j} (1)
HH, A e {R,G,BY, | <i<XFEREiNEIGH
A S BGERE, X OIS T AT RGeS 8
oy a Pl o SRS POKAF AR + 45°
BLAMBIARE — 45° J7 1] EFEATHOE A B B R &
I+ BLMRE + 45° J7 0] ERIBOLYEE =T KT KFHI
M B AER i =4, MEWRECRA) =20 -1,
H1 AR R SRS B A T R4 R i AR T LA
FLAE ORI, (E R AR SE PR R TR AE AU R TR i
96, PR 5 B R B B A HERCR AT SR R R
JE AR T AR D7 ) #4725 (Rl B, 15 B R 500
REREA—, H MR £ 45° J5 ) EHsE R
YEROR TRV (3 7 1] b A2 Ok B AR, X A i
ST PIZETT ) b 4805 0% i PIr AE JH B EERE JRE A AN )
PRt s OO ZEMBRE = 45° J7 1a) B EAT 82 I, K
b 1y W 2% BT 22 I8 3 B0 D, e LU
R LI AU 5 , (B 5 K B rh A A
XFTF , RIS A T 3 AT o) b B R i AT AR

©  [H K G B T 2RI A



55 6 1]

BRI ADRE, AT A AN T7 160 453 21 (9 $55

o HIRET DCT R 8505 R B A BB % 42 DCT
FH TR gt 4T DCT i, B A A fE R 4 b
AR A, DR, FATT AT AE 9% HE 32 2 R M O i &
0 AEAEAS A5 1) B0 % B RO [ A FRT, PRAE
FRERIA R . HALanT

A
P" = {dCt(all,alz,""ali)w;dCt(azl,azz»"',

oy ) yidet(ogy o, o) ysdet(ay,

a42a"'aa4/>w} =

{,311 Bz BBt By Bans

,831 ’,832 [ ’Baw §ﬁ4| ,ﬁ42 [ ,ﬁw } (2)

X, det(+) y FORKAE S AT DCT J5 BUL
B N AFREL Biy  Bov ~ By Fl Buy 43 7R X AH R
PR IEAT DCT A5 H0)5 AR F 50, BLAE%K
YR NAS A SCHR N =4, FrLL P g1 4> 16 4k
Vo Z ST S RERTaY S|

P = {BlB Bl | (3)
SRR FIE 1 T 1Y 3 DG R T P Al
1448 ik &
= {Bf ’:85 T 51811?6 5

G G G B B B
Bl 5182 ""’BIG;BI 9:82 "“51816} =

{pl,""pl61p17,“"p325p33,”"p48} (4)

H I AT DA 21— i P (556 T LB A 30 T B 85
KEES P |1 <i< X! X AKGRAEAMWEGZRR
S, I HA | A EGERRE y 48 iR,
1.2 ETXEEUNRZXERSIEHERRN
L2. 1 RfeioR

AR (VQ) & — 0 2501 o 4 B0 A 45
FRGRHAR , HAT H4i HR K o i 1] S5, B 22
TERSCHE s 206 AT 21 132 (8 T e He i %
FIRIUARE BRI RS, H AT, % i A HoR Af i H
TR IS JCL R RS AL A 2 BUAROR , if
AT R R IEIE R LA SRR 2 V] B T 0 0 e A
bt 4 55 7 1

R RACRFEAEALAR E SO @, T LRSI —
IO b HERRECAS ] R* A BREES C HIMst, 2R

Q:R’“*,C’/ﬂ\:q: C = {YO Yist sy Ly € R' } PR A
A, N KA RiEMARERx = [«,

AR, 45 BT R ER R S P LBP FRIE M B Sk R 673
x],”.yxk—lJT9ﬁn%EgJ:HEPE"J'E%?yi = [%0,
Yits " Yik-1) ]T Eﬁﬁ}\%ﬁx ﬁ/@
d(x.y,,) = min d(x.y) (5)
k-1
d(x,y;) = z (x, _yi,/>2 (6)

Wy, 5 SR x (RS 5, Hor d(x,
y,) NEAGE x STy, 2K EERS, B4
B LE I 7 1 A 2 i, (B0 P )92 B9S2 B Linde,
Buzo 1 Gray " T 1980 4E 4% i) LBG 4 it it (L7
itk ARSCHIH LBG Bk R i .
1.2.2 R ERT | ETIE R

iz F % 2 AL B R R4 T 0 19 3 7 4
20

A g | RIS R T S AN T H o
| WP || ST UOA [LEACR TR ]

]

SPANETAES s TR YR
Fig.2 Flow chart of image coding by VQ

25}

FH FHURRIE S o PRI O Xfﬁﬁ%
B A R VEECRS  R 5 | EA T 4E 3T, 8 n] LU 3] —
Kol B EHTRGK SR, BIEBRNT

1) X EUG I BT USSR T 4 x4 -3kl oy, FExt
FE—AFHALEIE 2.1 Ty b 385 A B K
YIHLES (P |1 < i <D| Hi D IR BEL

2)MBE R EINGES [P |1 < i <D} &M
LBG Bk A it 45 €y N A KN, — ik 2 1)
T o

3) X AL EE Q, %4> F e IFE R — 4
P A 8 R RERIE (5) (6) 7R
+ €y HF R RIS

4) G A UG 1B i VT Be RS 7 i % 17 B R 5 |
P55 e A A R RS BT H(v, v, 00,

esoy) L HiH e FORGS | TR B DT LA S AR
iifﬁl,N SRSASH AN, BIESAS H BIEAT 5 A B

2 ETIREITHY LBP $HEREL

SR R e ) T R E 2 — , R RS R
RS P — D LA IR SO LA
S FH B BT IR A A o 1 B8 Ge P E AR
ZH AT AL, TR B — 2 i AL R0CR . 7E 25 ] 3k

©  [H K G B T 2RI A



674 PEE S EIE2ER www. ¢jig. en

17 %

Sy 7 s TG LBP Sk HAR B o ik
HrCMG 25 15 B AT SR A% 2 22 Il R G B G R E
T 220 0 0 2 T JEC A0 4 140 6 2 ) 3 A WA . KT
BCRBRIER) LBP ARV 2 BIG . — 5 1T, bR v
LBP 3k R BAT e RS s 55— 7 1T, B ik 2
L, TSR E 7 R 4R RGE 2, Bk R, 5 R L
o B, WS — B BEE TR T R A Y 5t
— i LBP™ R S TN 3 TN 3 x 3 {5 A
B, FEPC A R B 5 s (7) —(9) FiR

&3 &0 &1
O O
g4o Ogo
gso @) Og7
8o

B3 LBP™ [ 3 x3 {3 H KR
Fig.3 Example of LBP™ 3 x3 pixel template

UCLBP,) = |s(g,, -g) -s(g -g) |+

ZI 1s(g, —8.) —s(g, -&) | (7)

P-1

riu2 Zs(gp _g(‘> U(LBPP> $2
LBPP = p=1
P +1 HoAth
(8)
1 =
$Co) = { x=0 (9)
0 x <0

Hrf, Po= 0,007 AR AR AR R 5L
Flo (7)) —(9) m A, e — B AT 0 T
8 LAy, 24 0 Fl 1 AR AL UCOBUINT 25T 2 Y
i, 72 SCRZE— B MY 0 F1 1 AR BOR T 2
I, gt — i SONARGE— 1. o, Srs i St
BXAE TG A E R SR TT , 1T 24 HeAS B T8 Ak
B HLAE 2R R 25 7 IR, DR R i de 7
— RN RGeSO 59,

{EE, BiAR) LBP S B 2 Uy J2 4k T R %,
T SR B S T s AR LT 1Y
GETHE R . A T — e AR 2 B, B i i /Y
ARACAR RS TSR R G 1R TP 2%, SR AR
Xt H SRR AR A I Gt T SO T HAU A
AGETE S, NI, et R E A B T R R
SRR BT AN A B , T ELTH A B Rl
IR BRSO L R G TV, FA T X R o B

fFERS L, DL O SEAS HioC kAT LBP AUy
LB PRI, HAGEIRUE
1) B R A SR (0 RGB. 5 748y i J3E 4]

g ptn = LA

2) RERFEEI THEAT 4 x4 F5080 58, J 0
AR 4 FF T2 0 4 x4 B 3 %
3 LR, BRI BT AR R 4 x4 FHoR 2 x2 450K
S0 A e J L 1 S 0 3 x 3
BLIEHRT = (8,80, 81) o

(@] (0] o (o]
g3. g.z .gl
o] (@] (S (@]
gi@ . [
@] (5] (@) (o]
[ ] [ J [ )
o|lol|o]o CH 70

K4 FETHEETTH LBP B AR AL
Fig.4  Generation of block-based LBP template

)X T = (g.,80,,,8,) HHA(7)—
(9) i F IR RS SR )5 geitih LBP HJT I,
N H(pyapystspispso) > HerP p FORHE i
R E AL

FR AT B R Y LBP AFAE SR BT 15, AR 3L
FE B EIRSETHASTHY LBP SR 1, b 1 78
X BURER T — il I KR R R BT i 5
T, AR IR ST B R D B R Y 1716 X —
i RT R w x b BRE R EME, EAT B8 3R LBP KRk
SEIUS AN 3 BT B 3 x 3 MR, 1 (7) —
(9) , — MR R ILTTHT Z A iz B 16 I
(8 R ML AR P R R 5 B R B R/ +8 K
Gt Rt b AR AR EL) |, I BGE SR 9 k(8
DB N PP OB R A5 AT AR 3R R A L 67 Wy
+ 1 B ST BRI ) 5 YR T 2k TR IEICHY
LBP FAESREUN, Jofs 4 x4 BEARIB 1L 3 x 3 Bif,
e ZHEN 9 YARFR 2315, BP9 4038 3k
TEFN 1 R EREIETR RS IR IR 3 x3 BERBIMR
AT B LA, HEAT SR R LBP FRAESR IO, B
AT E RN IL 12 A wh x (8 +8) = 16wh, L
Bz wh x (8 +1) =9wh; M #EA TR T BT
() LBP AL 4R HUR, S 3855 B0k 12 5 i o
wh/16 x (8 +8 +9 x3) =2.687 5wh, [t WsE &N
wh/16 x (8 + 1) =0. 562 Swh, &k 18 8 &~ wh/
16 x9 =0. 562 Swho X AT DL, AR SO 2%

©  [H K G B T 2RI A



55 6 1] ARME , 4 R TR AR 15 e LBP AR RAG R 675

HI T2 5 e B 0 R R AR 2L, Pt
ST R R A B BCR A RO

B, AT RAETCH LBP R hk 52 BT Ik, AMH
HAT LBP #Geit i 3, [ e A TR G A i
i, SE BT R I EN B IBAROCER , $75%
R D JE ) TS A A P , e f MR 7 25 DR 2R R
i L, AR SO Pkl S TR R A, KON T
fESR UL PR A AT SRR

3 ETEZENFEREAR

TEIEIEHGE , — PCRAIE PR IR H B X R i ]
G TERI, NI, % T N E R R S, HOAR R 9
PRIFIE e A oA 2 T[] — 4R e by, ik AR
ANIR) F R AR P RN B2 ) B 22501, e 25

i) T RFAERT R N 2 AR RE 1 LA RS AR . BTl
FEARSO5 i BT TE SR I RSE T TR, AP 1R
AR REAS S e AR S8 R A S 25 P, AR5 AR Al
BRI SR B T R . TEASC, FRAT I8
FHSCRE I R T T 1998 AF4& Y 9 T 34 58 7488
AT Sl A IR S TR A,

T T AR S B 114 2 T AR LR R
QIR DX IR ) — AL, 5 S Py 22 (HZ A
JERSZ R BNV EGAR M T T SRR, nipLe X
SRR B, AT RS2 QT , WRAE X Il nT RE TG G
ZEU L FRATAIE T AEARAG F ER  HR AR KR
BRBETLN AT, KRET O 025 B e 1 e 3 XA
R PEARAY AR 2 X, e — ey 3l ) 1z PR b 8 H
PRI 5 X 3, SR A, FATT 73 AR X P A X I
EVEATRRE SR, BARR AR AN S B

ARG

0.6
alalajalala a/_}o.4
pepse e |[afalala IO IRl b~ )
a|b|f]e bl A '0 "
m B o
éﬁﬁ% alb f f]a
alblele]e]|b]a 0.6
) b|fle]lb]b|f|a :
[ﬂ] clclclclclche 0.4
. \HO.Z
BOE KRR 0- :
HIFHE RN SN

0.15
ofoJoJoJofofo]| ~*0.1
oloJo]o]o 0 0.05
FLTHLBP AER ‘; : 0
- 7 HHy
FIEHER | oottty —angiR\eacr:
> “lololp Plo 0.6
ofolplpipjofo 0.41
olplplo]olp]|o
ooooo_n_-e-/-)o'gl -
I P12 ETHRIOLBPE T T CRASEAR

FIS 3T 3 E AR IE S O 2

Fig.5 Framework of feature extraction based on saliency map
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Fig.6 Experiment results of our proposed algorithm
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