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Enhanced Rotation Invariant LBP Algorithm and Its Application in Image Retrieval

SUN Wei ZHAO Yu-pu
(School of Information and Control Engineering,China University of Mining and Technology, Xuzhou,Jiangsu 221000, China)

Abstract CBIR (Content-based image retrieval) is a hot topic in image retrieval. LBP texture features are commonly
used in CBIR. When the classic LBP algorithm is applied to the image retrieval system.the retrieval efficiency is low,
and it does not have the characteristics of rotation invariance. Although the rotation invariant LBP (LBPri) algorithm
has the characteristics of rotation invariance,its retrieval efficiency is low. In order to improve the precision and efficien-
cy of CBIR,based on the classical LBP algorithm, this paper proposed an enhanced rotation invariant LBP descriptor
(ELBPri). Firstly,the ELBPri descriptor extracts the Harris corners from the original grayscale.and then samples the
original grayscale in the center of the Harris corners. Secondly, ELBPri descriptor encodes the sampled image in rotation
invariant LBP. Thirdly,the LBP histograms of each image are counted. Finally, ELBPri descriptor calculates the Eucli-
dean distance between the LBP histograms of the images and sort them according to similarity. Experimental results
show that compared with LBPri descriptor,the average precision of the ELBPri descriptor used in the retrieval of gene-
ral texture image sets by the CBIR system is increased by 5. 64 % ,and the average query time is shortened by 0. 4 ms.
The average precision is increased by 5. 94 % when retrieving rotation texture image sets,and the average query time is
shortened by 0. 12 ms.
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Fig.1 Coding diagram of classical LBP algorithm
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Fig. 3 Encoding way of rotation invariant LBP algorithm
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Fig.5 Schematic diagram of ELBPri algorithm sampling
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Table 1 Time for retrieving with different n

n QT/ms n QT/ms
2 18.61 5 23.14
3 20. 28 6 25.36
4 21.97 7 27.42

4.4.2 CBIR & % &4 M & 5 5%
B, i T 828 1,4y #1%F LBP, Uniform LBP, LBPri,

CSLBP, Uniform LBPri fil ELBPri iR 7 6 I i 4 1 9 #5
WIE A AT I, B8 e B 112 dR & i R, B
MAE 1 Py 112 KGR &I — KM s, SRR TE T
CBIR A 4L F#EAT . AR S BRUE

D84 2 & 7 75 ELBPri 83 4F o R AE 42 BUJ7 75 B 1Y
ELBPri H 7l ;

DMRIEASC 3. 2.2 W BTN KL PR R A
WEE . T-CBIR Z 40 2 A& 82 AH AL EE D s 2% HE 7 i iT 10 5K
1

3R K B 45 LTS ELBPri 5135 76 T-CBIR R4 1Y
2 e A 4 R A I I )

445 % 4 LBP, LBPri, Uniform LBPri, Combining LBP
and Contourlet Features # combination of the two i. e. CCH
and LBP #1845 . L IR 1) — LR 3) 15 3 4 4 8 45 1 1]
£ T-CBIR %Hﬂﬂ@ﬁ‘/ﬁ%%ﬁé%%ﬂﬁ@ﬂﬂﬂ;

() 9250 1 f9 A R

(b) S5 2 2 i) 1%

&8 i E4
Fig. 8 Query images

F 2T 6 F R4 E T-CBIR &R &5 MG 10 5% &
REREOR TR RN, A 2 frl LIF ), Uniform LBPri
QO Hi) WD TR 2 B 30 HE W IEM R & & R 22, LB-
Pri(36 48) K Z . LBP (256 4) {L T LBPri, ELBPri(36 48) 5
LBP #1%, Combining LBP and Contourlet Features (=256
4) F1 combination of the two i. e. CCH and LBP(>>256 %) A
75 LBP FRAE A S At E 255 1 HA AR L & A7 Ao £ o 52 R A 4
R F ELBPri,

F 26 RGBT B 1 B A R AR T L

Table 2 Retrieval results comparison of 6 descriptors in test set 1

Er P/% R/ % QT/ms

LBP 68.72 42,95 49.17

LBPri 59. 66 37.29 23.41

Uniform LBPri 28.83 18.02 16.42

Combining LBP
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Table 3 Retrieval results comparison of 6 descriptors in test set 2

EaXid P/% R/% QT/ms

LBP 41. 27 41. 27 31.46

LBPri 81.45 81.45 18.21

Uniform LBPri 57.41 57.41 12.72
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. : 46.15 46.15 39.17
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' 40.76 140.76 50.19
two i. e. CCH and LBP

ELBPri 87.39 87.39 18.09

SEg 1RSI 2 BR RS AR B ELBPr #3845 75— it
SR B9 K A BE A T Uniform LBPri #1 LBPri i R5%, 5
LBP iR £5 4124 , ¥ 2% F Combining LBP and Contourlet Fea-
tures fll combination of the two i. e. CCH and LBP ## & £F,
ELBPri i i f5 75 BMG e 5% 2 1 T R R K = T A B 4 e
RS PER) LBP, Combining LBP and Contourlet Features #ll
combination of the two i. e. CCH and LBP & fF . & T [A] B
H & e A2 MM Uniform LBPri, LBPri. ELBPri #i R 45 (1
K B3 F WL i T LBP,Combining LBP and Contourlet Fea-
tures Fll combination of the two i. e. CCH and LBP #i& %,

L5RIE  7E CBIR RS0, 1 4 G R AE i T 09 31 348 7°F
SRR R YA OC . A SCHR 09 ELBPri $iff i 477 76 J5 4R &
BH AL LBP DR BE FR Z W i T 4 F Harris i 5089 R
e, 7ESCHIER R BRI g R R BT T T MR R R
i, ELBPri i 78 49 75 # 2% 1E 0 2 R TR AU 255 1 58 U5 T 11
T4 M LBP #i ik £F Ko i itk LBP i 4% . e, A X
BYEARBG ¥ BT 1 — LT E R F I vl SCHEAT HE i 2R
B3 & A E M . PR, A OO vk ] i e 2 2418 U3 6 1Y
B R R [ S T — 22 05T

2 £ x o

[1] XIA Z,XIONG N N, VASILAKOS A V,et al. EPCBIR: An effi-
cient and privacy-preserving content-based image retrieval
scheme in cloud computing[ J]. Information Sciences,2017,387:
195-204.

[2] ZHANG Y K,LI Y F.SUN ] G.Image Retrieval Algorithm
Based on Improved Color Coherence Vectors and Contribution to
Clustering[ ] ]. Computer Science,2015,42(2):243-245. (in Chi-
nese)

TROKEE 22 25 W PhED O, BE T 0 (0 3R ) Y DT R R 2R
B R A RS L) ] IR HLRN 24 . 2015,42(2) : 311-315.

[3] KUSHWAHA A K,SRIVASTAVA S,SRIVASTAVA R.
Multi-view human activity recognition based on silhouette and
uniform rotation invariant local binary patterns[ M]. New York:
Springer-Verlag,2017.

[4] WU H,WU W,ZHANG ]J,et al. Research on image retrieval al-
gorithm based on LBP and LSH[C] // Green Energy and Sus-
tainable Development I:Proceedings of the International Confe-
rence on Green Energy and Sustainable Development. 2017

020038.

[5] LIU L,LAO S,FIEGUTH P,et al. Median Robust Extended
Local Binary Pattern for Texture Classification[ J]. IEEE Tran-
sactions on Image Processing,2016,25(3) :1368-1381.

[6] XU X,LIS,LIU L. Face recognition based on multi-level histo-
gram sequence center-symmetric local binary pattern and fisher-
face[C] // Advanced Information Technology. Electronic and
Automation Control Conference. IEEE,2017:448-451.

[7] QIN C,CHEN X, YE D,et al. A novel image hashing scheme
with perceptual robustness using block truncation coding[J]. In-
formation Sciences,2016,361-362:84-99.

[8] SUN J D,WU X S. Content-Based Image Retrieval Based on
Texture Spectrum Descriptors [ J]. Journal of Computer-Aided
Design and Computer Graphics,2010,22(3):516-520. (in Chi-
nese)

INETO, /N . SO A R A B AR ER A R T e s LT . 1
SEHUE B B 5 B 222 1. 2010, 22(3) £ 516-520.

[9] AHONEN T,MATAS J,HE C.et al. Rotation Invariant Image
Description with Local Binary Pattern Histogram Fourier Fea-
tures C]//Image Analysis.Scandinavian Conference,Scia 2009.
Oslo, Norway,2009:61-70.

[10] KUMAR T G S,NAGARAJAN V. Combining LBP and con-
tourlet features for image retrieval [ C] // International Confe-
rence on Communication and Signal Processing. IEEE, 2016
1193-1196.

[11] JAIN S,ZAVERI T.PATEL S. Weighted fusion of LBP and
CCH features for effective content based image retrieval[C] /
International Conference on Signal Processing and Communica-
tions. IEEE,2016:1-5.

[12] WU Y H.,XU G.JIANG J J,et al. Research on Workpiece Ima
ge Feature Recognition Based on LBP and SVM[]]. Journal of
Chongqing University of Technology (Natural Science) ., 2016,
30(1):77-84. (in Chinese)

RARL R TLIRIE . 5EF LBP M SVM B T BHS R AE IR
HIATFEL)]. BB TR 2 24 CH 48 BE2£) . 2016, 30(1) - 77-84.

[13] SUN L,WANG S.XING J,et al. Self-adaption harris corner de-
tection algorithm based on image contrast area[ C]// Control and
Decision Conference. IEEE,2015:2287-2290.

[14] JIAN C,KAN L I,GAO C X, et al. Application of Local Fea-
tures in Aerial Image Mosaic[ J]. Journal of University of Elec-
tronic Science & Technology of China,2013,42(1):125-129.

[15] FAKHFAKH S, TMAR M, MAHDI W. Image Retrieval Based
on Using Hamming Distance[ ] ]. Procedia Computer Science,
2015,73:320-327.

[16] XU S P,LIU X P,LI C Q.et al. Texture Descriptor Based on
Spatial Statistical Features of Local Binary Pattern Code Pair
[J]. Pattern Recognition and Artificial Intelligence, 2013,
26(8):769-776. (in Chinese)

DT XN A AR I AR BT LBP B X 23 8] 48 1R AiE 19 2
PR AR AFLT]. AU S LT A, 2013,26(8) : 769-776.

[17] YU H Y, HUANG Y X. An Image Retrieval Algorithm Based
on SURF for Embedded System[C]// International Conference
on Intelligent Computation Technology and Automation. 2017

86-88.





