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A Graphical Shape Retrieval Algorithm Based on 2D Fourier Transform Coupled with
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ABSTRACT: The current graphic retrieval algorithm based on CSS (Curvature-Scale-Space) only used the peak value of
curvature space image which varied according to the image shape and neglected the important features of graph, which
caused lower retrieval accuracy and efficiency. In order to solve the problems, the image retrieval algorithm was put for-
ward based on 2D Fourier transform coupled with improved curvature scale space (CSS). Firstly, it considered the dy-
namic change in curvature zero crossing point’s process, defined the peak threshold control criterion, and improved the
CSS mechanism by combining parabola fitting technology to remove the pseudo-peak point, and take into account the non
peak point information of image shape and get CSS parabola fitting image. Introducing the 2D Fourier transform, it subs-
tituted image shape with CSS parabola fitting image and achieved 2D Fourier transform of curvature scale image. Finally,
it conducted normalization, built the curvature-Fourier descriptor, and constructed the Euclidean distance between the

query image and the image database, and finished graphic retrieval. Database test results showed: compared with the
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current technology based on curvature scale space and 1D Fourier descriptors, the new algorithm had higher retrieval pre-

cision and efficiency as well as better PR curve. It can further improve the precision and efficiency of graphic retrieval

and have good application value in trademark retrieval, etc.

KEY WORDS: graphic retrieval; curvature scale space; 2D Fourier transform; peak threshold control; parabola fitting

map; Euclidean distance
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2.2 MR (EBEMHERTFIIZT

B, 1A 2D R AR, LAAR B A (R
AT I LR A, HORER

M-1N-1

Fluv)=22 /(%)

x=0 y=0



W31 I3 FPRVESE . 8 AR A i B RUBE 2 W] R DB R R SRk - 161 -
, 145, :

exp[—ﬂn ux/m+vy/N)] (14) 1300 !

JRUE (A HLIH R A 220 T L AR A, S . 100] |
B RHE L, L, B CSS FoR b, & 2 [
st 2]
MR ZS (W N B E e T 0 B, WIS TR WAS [R] A 4 ?(5) mﬂ :m m .
W 80 120 160 200 250 300 350 400

f(xcos 6+ ysin 6,—xsin 6+ ycos 6)> . mi“j;ﬁ;;g%rzgl

F(ucos f+vsin 0,—usin 6+ vcos 0) }‘3‘(5): :

(15) 15} !

XTI 5a FEATHERERAE, WLIEl Sb, PR A o lg;)- i

(15) X HCARIE, 2% 7 A i) 720 o it B 5 2 AR AN % !
|
|
|

[y, WK 5c #ild.

a WIREIR b gk K5

o WIGEMR IR TS
KSR A (o R I A f e 32 3%

Fig.5 Fourier transform amplitude spectrum

d BEFEIEBIN IR

T FE A 2D 1 AR R, BT
PER iR LS IO, T R R, R
LA Rt R 2 ) P A B AR

{0 if K (s,a) <0
CSI= , (16)
1 if K (s 0') >0

L CSI MR ERG; K'(s,0) &%k
1 i 26 R 2 (RIS R0 B 1350 4 i 23

KPR (16) FIAL, O 2D B kA8 3 0
F CSI I, W] LLSE i3 Z 0% CST 1 i 5L AR 4 A0 5
AN 2 JFL 725 400 M 3 A A 4850 T o 728 A X 8 3R 15 1
S, (L e AN AR UL 6. KR 6 T,
DA 5a MXt4, #RECCSI, VLK 6a, 4 CSI &4k
TE G Bof, Aoty B A o R S — 3Ky, LI eb
Ml co

A
30 0ol ).

20 80 120 160 200 250 300 350 400
PN K B /mm
b EISbi i FREEEICSI

c TERGRTCSIEIM AR IR, d BEH:JR CSIE M2 Sk B
Bl 6 GRS (1 CST PR B et AN A8 M i

Fig.6 CSI graph and rotation invariance test before and after
image rotation

AR (14) 588 (16 ), FIH CSI L
B 2D Ak, 53] CSI KAy 2D B 28

m—1 n—1

ZZCSI s 0'

t=0 o=0
exp[—j2n(us/m+v0'/n)] (17)
Kb m AR AR KA n A1E AR
PR 22 o T CST I&] A 14 e Rk AU Bk i
B, HETRR (18) HIA—fLabs, 1550
R LR -

_|Fscr(0.1)] |Fsci(0,2)

" [Fscr(0,0)[Fsci(0,0)]
|FSCI (0, n)| _|Escr(m,o)| |FSCI(m.n)
"|Fscr(0,0) " T |Fscr(0,0)

ﬁﬂ‘;ﬁ‘” (18), HydtifiEIE 5 B 4 1k
KBRSl AR ARKGE R -

f(.fﬂ £y (19)

FCSI u v

>

18)

DFCSI(anFd):



+ 162 - o T O

2016 4F 7 A

R Dy (NERRIER; FOLF 530 045
WL . B e vh P A4 it 2 -8 Bl A

MRAEF A AT A, - B R A e T it
REDEMFAE R, X TARBIER, R
JERSFEN, FEAR TIRECR, HHHEA R AL
BOCAEDCRC R B, AT 254 B A A2 AL, 32
TRRHBCR,

3 XLWHERESW

F ] Matlab T. E., /£ MPEG-7 CE -shape- 1Part
B U9 e rp i BT B G R R I RO Sk
. )\ MPEG FEHBENLEERGH £ 5, WK 7. K
T IR R ARk, W 2 AR ORGP e A
U RS R B A R o) HR A« S iR RUBE 2= ] R
MR R B - SCHR[15]. 22T 1D {8 B R R A5 A6
KAWL -CH[16] . IF B & & R - i %
( Recall-Precise ) 17]@I$ﬁ%ﬁ*ﬁ’]ﬁﬁo

Bl 7 MPEG Uil 4 4 (i 78 20 k4]
Fig.7 Partial sample of MPEG database

3.1 BEBKEERR

DL 8a iR Hiw, FIFHAR S SCHR[15].
j‘cﬁﬁk[w]% 3 P4 R7E MPEG-Part B 3048 1 th 52 1%
W, AR LKL 8b-d. KAl 8 FIAI, ARG KRB
WER B By, ELAA B IO e G AN AR M | 1R A AR I
HRKEE R A —4, WK 8b; M SCHk[15]F1[16]

[d

a KR H b5

[adbaie K 3
[Cdiail k]
bl

b SCHRIERIK RS

booils dboa
o\ 4 LA
bedb)

o SCHR{IS AR IR R A5 R

W WAL
N wWta
Wiy

d SCHRO6IEA MR R4S
K8 3 FOAFF I HARK R 45
Fig.8 Target retrieval results of three different algorithms
PR H AR R 2O B AN BRAR, RA A . SRR
AR BT A R B rh it R s A, I
SCT WA R A2 R DU, B S RS BOR L B
2t T CSS ML, KEROVIEEL, HAEHBE G




378 134

PSR L e s o et SN S I NBIPIZ e S RTS - 163 -

A ARIE(EL AT A5 R, FFIBCS A HL AR e, 2 IR
FIFRFT, X T MEG Bdla e vp AR RGIAR, s
ERCR RS, BEAR T IRECR, HILHA A
ARTE, P T RERE R T SCER (1S EAR
CSS HAR, REIE TR ML EIgE R, Jokk
AL S RAE S, HXST MPEG $0iE e AN [ 1Y
AR, AR R S AR R, LUK 2 1Y
G AZ B A b, T ISCHORS LB AR s T SCHR[ 1612 1R
B L FR PR R, A H A TesE AR, 5 i

PLIRKS o
3.2 PRHMZESHT

7. MPEG-Part B %4l /%8 b ik £E 4G R B 1Y
Recall-Precise fZk!"3), UL 9 K&l 9 TI 41, 24 Recall
(HZAHEINEE, 3 PR RS B R, Pritfe =R
LR R G A s . 4 Recall 7E 0.2 2471,
TX ARG B BR 1R B2 B HRTE 90% LA 5 H 2,
>4 Recall (HARZEIG T, PR BE 3 b Bk
4 Recall {51k 0.5 BF, AT i 380 BL R 4
PIHER AT RAFAE 70%. JRPRDZFL MG T CSS #L
i, REASFSEROMIEME A,  ELAREmHh 3 RO EIR
I E S E R, JFBCA MR AR e, B R
FIRERSTE, XF MPEG $dis o[ Ak, HRs
TR RARSE R, RRAC T IRECR, HHEATER A
Ak, fEE T EIER RS

100¢

k6185

30k SCHR[S 57

o .
10 20 30 40 50 60 70 80 90 100
3 1015/%
KO 3 R Y1 4G 20K B2 I 3K
Fig.9 Average retrieval accuracy test of three different algo-
rithms

R TAREL 3 FELE TR AN EYE, FE MPEG
B4 A, BN T HAREE, WA 10,
W10 AT, FEF4E A, SCh R EA R
B, ZHEFEERAERE RN, HRS T8N
FUEME . 55 2 P AR M BER R 22, HAEE
Bfi% Recall A A3 i 2 20T Rk 5 R AK:
KA 2D AR 0 T CST b, il 2 0%

CSI ) e B I 72 80 AH -5 50 % 18 AR 4 i 5 R A5 4K
T BRAE e RH R 1R BRI, (B e A,
A 2 AR Bk = e A A

i e R S

—_— 3w i
i o
i ‘--..____
&t il S TMSEEE™,
; CiIsEEE ™S
il L L i
141 20 5k 451 500 6} 0 HiF SHE 0

o of ] SRR

P10 3 b B e 5% A A2 P

Fig.10 Rotation invariance test of three different algorithms
3.3 HERZRIERMXSH

85 09 PG 2R B33k 30 17 9 8 v ) ARG R A
AR Z AU, 7E MPEG-7 CE -shape-1
Part B KB I Hp it T 3 PO MR RACK, 45
3 HRBRRAAERT 20k 1.82, 1.73, 2.16 s, A F13CH
5 SCHR[ 1618 AR HA HEE (R R0, T SOk
[15|A It RE R, 20k 2.23 s, RN ECHPEES
SCHR 16148 AR 7 T AH [ 50 R A fE s, T
AR ) B DETC A 2 5 1 SCHR[1S]7E X CSS K Y
M, WELEAEE 2R,

T P H AR R R P R R AR
R, $RH T 2D fa BL A2 Wl o (4 it 5 RO
23 [ B R R Bk IR N T, & S R
(ELFEHI AN, BREImLmatoR, it T Css
P, AL BR O gAE L, IR ST AR B A
Wl A B, AR CSS LG 1A 2D
HAEHe, ] CSS MLl B EIETZ IR,
AR A RE P 9 2D G HLI AR fe e, PR
R RA T AT — 1k, MR R,
SEIR ARG o A o, S5 B R4 iy e
FeAETE, HAR R R SRR .

SE MR-

[11 GUO Ke-hua, DUAN Gui-hua. 3D Image Retrieval
Based on Differential Geometry and Co-occurrence
Matrix[J]. Neural Computing and Applications, 2014,



- 164 -

(R

2016 4F 7 H

24(3-4):715—721.

HERNANDEZ-GRACIDAS C A. Improving Image
Retrieval by Using Spatial Relations[J]. Multimedia
Tools and Applications, 2013, 62(2):479—505.
PR/, NI 5T Bt A DX S0 B 1 0 77 1Y
EGFR[I]. MOE5404h, 2012, 42(12):1329—1332.
WU Xiao-xing, SUN Jun-xiang. Image Retrieval Based
on Improved Region Texture Spectrum Descriptor[J].
Laser and Infrared, 2012, 42(12):1329—1332.

WANG Xiang-yang, YANG Hong-ying, LI Dong-ming.
A New Content-based Image Retrieval Technique Us-
ing Color and Texture Information[J]. Computers and
Electrical Engineering, 16(8):2210—2217.

KHAN Y D, AHMAD F, KHAN S A. Content-based
Image Retrieval Using Extroverted Semantics: a Prob-
abilistic Approach[J]. Neural Computing and Applica-
tions, 2014, 24(7-8):1735—1748.

ZHU Song-hao, ZOU Li-ming, FANG Bao-jie. Content
Based Image Retrieval Via a Transductive Model[J].

Journal of Intelligent Information Systems, 2014, 42(1):

95—1009.

WEF, EEfE. F&T Contourlet Z8# Al Hu ANAZHH )
KGR RAILD] LM HOL TR, 2014, 43(1):306
—310.

YANG Shu, WANG Yu-de. Image Retrieval Algorithm
Based on Contourlet Transform and Hu Invariant Mo-
ments[J]. Infrared and Laser Engineering, 2014, 43(1):
306—310.

o, R, BT XARNEBKRRSETNER
PR R BRI X L BT FE[T). RIS R4l (A
SREFFIR), 2013, 32(4):7—10.

WEI Guang, XIE Cheng-jun. A Comparative Study of
Text Based Image Retrieval and Content-based Image
Retrieval Techniques[J]. Journal of Capital Normal
University (Natural Science Edition), 2013, 32(4):7—
10.

DEMIRCI M F. Retrieving 2D Shapes Using Caterpil-
lar Decomposition[J]. Machine Vision and Applica-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

tions, 2013, 24(2):435—445.
I, PPEIT. HET CSS EIHEA AR ERIE AR
KREARC]. &EEREEEAR LI, 2010.
WU Fan, ZHONG Bao-jiang. Shape Retrieval Tech-
nology Based on the CSS Graph Fitting Description
Algorithm[C]. National Conference on Image and
Graphics, 2010.
KUMAR M, SHARMA R K, JINDAL M K. Efficient
Feature Extraction Techniques for Offline Handwritten
Gurmukhi Character Recognition[J]. National Acade-
my Science Letters, 2014, 37(4):381—391.
e U FE T il 8 RS 23 (] 4l 49 26 4045 19 T AR DL T
HAR[D]. IR MRS TR K2E, 2011:22—38.
WU Fan. Shape Matching Technique Based on the
Curvature Scale Space Graph Parabola Fitting[D].
Jiangsu: Nanjing University of Aeronautics & Astro-
nautics, 2011:22—38.
ZHANG Gang, MA Zong-min, NIU Lian-qiang. Mod-
ified Fourier Descriptor for Shape Feature Extrac-
tion[J]. Journal of Central South University, 2012,
19(2):488—495.
XU Guo-qing, MU Zhi-chun, XU Ye. Shape Retrieval
Using Multi-level Included Angle Functions-based
Fourier Descriptor[J]. Journal of Southeast University,
2014, 30(1):22—26.
FEAR. BIAER) CSSTEARIGR D). T K
%, 2013:20—36.
LI Chang-zhong. The Shape Retrieval of the Invariant
CSS[D]. Jiangsu: Suzhou University, 2013: 20-36.
HU Yong, LI Zuo-yong. An Improved Shape Signature
for Shape Representation and Retrieval[J]. Journal of
Software, 2013, 8(11):2925—2929

. JEAE T i BT LD AR AL B
¥ [D]. Wb K24, 2013:18—52.
TIAN lJi-jia. Research on Computer Graphics Retrieval
and Fitting of Shape Spectrum Product[D]. Hehei:
Yanshan University, 2013:18—52.



