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Block-edge-pattern Based Image Content Descriptor

KANG Qin QIU Kai-jin XIAO Guo-qgiang
(Faculty of Computer & Information Science, Southwest University, Chongging 400715,China)

Abstract In this paper, we describe a robust and effective content descriptor based on block edge patterns extracted di-
rectly in DCT domain, which is suitable for applications in JPEG or MPEG compressed images and videos. This con-
tent descriptor is constructed by an edge-block histogram with three patterns of horizontal edge, vertical edge and no-
edge. Extensive experiments also support that the proposed content descriptor is effective in representing and descri-
bing image content, Compared with comparable existing technique, the proposed descriptor achieves superior perform-
ances in terms of retrieval precision and recall rates.
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Measure values

Edges

No edge One (set by user)
0 8o =1(So0 +S01)/2— (S10+S11) /2]
nsa =max{|Soo — (So1 + S0+

n/4
S11)/315 1811 —(Soo +So1 +S10)/3}
n/2 30 =(S00+810)2—(So1 +S11) 12
3u/4 dsxa=max{ | So1 —(Soo +S10+S11)/3, 1S10— (S0 +
So1 +S11)/31}

SR EIN, AR RERTERRAEWIRT . RA=
FEGAGAE R (BRI % K% EHAZ) KEWERE
%, 3t EMR I G IR FH R &7 4 B B KB 0 , SORE AT LA,
PHHEEREH BT EERE. A THRIERRE®
W RNER- RO FERER, B TERER
FIEEFR L (PSNRUA, B FRFARNEEXPEQE=
FHGAGAES, BRI & L AR R B ZEA B RAER
M, 0% 2 Pin, HES 6 MEAREEITRIE PSNR 0
# 3R,

2 EXEMRNFEAERGBEMA

Edges p_,J
No
edge

B IC

i = (So0+So1) /21, € two sub_blocks at the top;
Pi={(S10+S11)/2i,j€ two sub_blocks at the bottom;
i = (Soo+S10)/2i,j € two sub_blocks on the left;

5 ="_So1 +511)/2i,j € two sub_blocks on the right;

8574 =S00 —(So1 +S10+Sn)/3:

i =So01» € top left sub_block; py={(So1 +Si0+S11)/3 1»j
€ all other sub_blocks;

if 874 =51 —(So1 +S10+S00) /3:

Pi=S111,] € bottom right sub_block; p;=1{(So0 +So1 +S10)/
3 i,j€ all other sub_blocks;

8354 =S01 — (So0 +S10+511)/3: v
Pi=So11,]€ top right sub_block; p;=(Seo+S10+S11)/3 1»j
€ all other sub_blocks; ‘
if 3374 =S10— (So1 +S11 +S00) /3

i = Si01,j € bottom left sub_block; py=(Seo+So1 +S11)/3
i,j€ all other sub_blocks;

0

n/2

/4

3n/4

#3 NHRERMAYN TRERKK PSNR

Image Samples PR;(dB) PR3 (dB)
Lena 59. 439892 59. 180862
Peppers 57. 447807 57. 687534
Clown 50, 144257 50. 109631
Camera 48. 590816 48, 425625
Boat 55.761734 56. 058308
Bridge 47.100334 47, 334343

@ )
B 1 (2) Lena BB (b) ERASMAER (0 SHaSERAER
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Se=1X0,1)| (2)

HA,X(1,00 # X0, )P RU zigzag HBHIE 2 FE 3
NDCT £ Bt X FAENBER, BRI gE T
BT RBE

no_edge if max(8; ,8,2)<<A
block_edge_pattem={ vertical_edge if 8rr2 260
horizontal_edge otherwise
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# 4 EHF(Precision) LK ER

Image Categories Benchmark-1  Benchmark-2 RLEBH
Cars 0. 42 0. 41 0.92
Flowers 0. 41 0. 60 0. 67
Bike 0. 62 0. 33 0. 60
Building 0.38 0.29 0. 45
Animal 0. 30 0.28 0.42
People 0.62 0. 34 0. 82
Mountains 0. 28 0. 31 0.43
Sky 0. 39 0.53 0. 47
Sunset 0. 50 0.58 0. 53
Textured 0. 81 0.27 0.61
Average 0. 47 0. 39 0.58
%5 ELE(recal DL REE
Benchmark-1 RLEBH
M B 4 3% 5% 10° 0.78 0. 50
w4t 3 %% 10° 0.74 0.52
N 20% 0. 96 0.72
A 20% 0.94 0. 90
R 0.02 1. 00
AT 4 0.92 0.98
EHBH 0.92 0.94
AREMH 10% 0. 82 0.50
FHMH 10% 0. 86 0.52
per-E % Y 0. 02 0.90
ik &% 0. 02 0. 42
bk 3.1 Y 0.08 0. 60
FHELRE 0. 59 0.71
ANMMR 0.1 0. 08

M EREI S AT H (DA SR A RLEBH #xt T 1
CILMER L EYEREER . (2)RLEBH HkMtkaExt
REFER AT S &L T benchmark-1, RA BT E L HE
PIRER 2 #E FERIIK T benchmark-1, X 2 K bench-
mark-1 #5253 BRI SERER BT BT X BE T
EMN DCT it RBEM T ZH 0B RE8 THENER
KER. (BT benchmark-2 RETAEHNAEHARE,
RLEBH HE:MHEREAE EIHNERAE G FEM KRR
B ET benchmark-2, H 2R, EX B R ER P, B ARLEXE
BAEHRBMEDN ETSHNER. R, MHEXHER,
RLEBH B 5 #1£8E%F & T benchmark-2,

B BRMER FERBIER R A ERRRER
BR RN A PR . BRI TR ER A R IR A
4 50 18, BT — IR AR E AT 0 F AL BB £ eSS 10
B, BT EHERS 10 L8/ 2096, 50K 20%, R £, K T BHEE
T E B KL 109, EALB 10%, IMA BT A BE
(H{ER 0,72 0. 04) , N ARERBRFE (7224 0. 04), IMA
PR (F2£R0.00), 108 2 fin. 2 FR0HEHER
TR 1] PR b, P DR R A Oy 2 i R R 7 R R R AT IR
BRE RFTTHEELS M CHK[16]4 F XK ANMRR (av-
erage of the normalized modified retrieval rank),

BB EBRERME S PR, LR RIFHAE
HA A AR benchmark-1 ZE BRI RN EHHELE Y
WA ERpMTafEtE, £ ANMRR FHRBAEFHERE. X2
By DA RETERY, NERE PR, B
fIRANK B ERRG R TR, BN RBRESHREKX
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