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Image retrieval based on gray scale histogram refinement and

horizontal edge features
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ABSTRACT

Image retrieval based on gray scale histogram refinement and

horizontal edge features

Jeong, II-Hoe
Advisor : Prof. Park, JongAn, Ph.D.
Department of Information & Communications, Engineering

Graduate School of Chosun University

In this paper, this program which is Retrieval System using Image
Gray-scale histogram and edge features is used to reduce the errors
incurred by inputting methods which are used in a current Retrieval

System.

The Retrieval Algorithm is proceeding with several steps which are
extracting features of images quality, extracting edge features and
refining 1images, analysing extracted features, retaining important
information from analyzed features, retrieving retained information from
database, extracting and comparing among Images from retrieved

database.

Through simulation, the performance of proposed Retrieval System is

faster than that of conventional method and retrieves with accuracy.
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- [I(m +Lln—-D+2Imun-D+I(m—-1n- 1)}

(3.7)
1] o |1 1] 2| a1
-2 0 2 0 0 0
-1 O 1 1 2 1
(2% 3.5] &4 Az Vemeaz @V, npaz
2. 8 7% dAAA
(1) &= A ¢t(Laplacian) QA=)
2219 ¥ Ix,y)e 2EgA) et teo 2 miEo g AoHt)
VI = fj I + fj I
dx dy* (3.8)
gZgrete [19 36]9 2o nAaE A gy Sy 2o gxd g

B2 FAE

Vi(mn) = I, (m.n)+1, (m.n)
with I _(m.n)=I (m.n)—I(m-Ln) and I (m.n)=1(m+1n)—I(mn) (3.9)
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o Anz, Vnne tga 2ol Fojzi

Vimn)=I(m+1Ln)+I(m—1Ln)+I(mn+1)+I(mn—1)—4I(m.n)

(3.10)
0 1 0 1 1 1 -1 2 | -1
1 -4 | 1 -8 1 2 | 4] 2
0 1 0 1 1 1 -1 2 | -1

[1¥ 3.6] &g Aot mp2= 9] o

(2) LOG(Laplacian of Gaussian) 9 AF=}

LOGE [Z2®¥ 3719 #Zo]l 499 94 Iix,y)ol 224 7F$A] ¢k (Gaussian)
S G()Y FEZA ¢S A< (convolution) 3 Aoltl. [23 3.7]91A h(x,y)
o o] Fol T

h(x,y) = VX(G*I)(x.y) (3.11)

o714 G 7b4-Aek B3k (smoothing) TaEolv] g3t Pk
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G(x,v)= 5 5
2o 20 (3.12)

metq Vg e dgonz

hx.y) = (V2 G, ) *I(x.v)

(3.13)
o]714 V:GZ LOG(Laplacian of Gaussian)g} @t}.
ViG(ry) = d'(?(_:r,_r) N r]“G(.f._v)
ox” dy~
1 R o I o
B 2]3'0'4 (2_ ()'2 )EKP( 2()'J ) (3.14)

ol# & LOG= F+ e £ Z¥H=E v= + 7F o ®A LOGE v+

2ol Feg A

_VG(xy) = KQ-T T yexpX Y
o, 20° (3.15)
I(x,y) o G » V() » h(x,V)
V2G(LOG)

[ 3.71 LOG 449 5%
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(a) LOGY] 3l
(3.15)2]& th&3 o] F o By Y Toz yerd &

—VG(x.v) = h(x)hy (V) +hy () (¥)

() =vK exp(-——)
207

with 7y (z (3.16)

O AR, LOGo] 8L T3 go] Folxu),
h(x.v) = V°G(x.v)*I(x.v)
= [, (), () + Iy ()R, ()] * I (x,»)

== () * [, () * TCe ) = Iy G * [ () * TGe ] 31D

(3.17)42 LOGY OoM2)A A4t#Ees OdAM)LeE Fo =t
(h) M XM windowol A9 LOGY o]A& 3

@ieae M@e h(Dezyy MM gaxq 2z hn) 5
hy(m) @qgs 82, o) 49 W@ A(bias)e] YE=H LOG w29
gatol 0o wA sok wepz Mm)w h(m)e vs za6 wxaes

hy(m) 5 hy(m) 2 = qu.

> ZV G(m.n)=0

(mn) <l (318)

A7 We MxM %< vepad by (m)s I (m)e ges o] o
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A,

h: (m)=h,(m) —suml[h,(m)] and f'.r;(m) = hy (m)/ sumlh, (m)] (319)

o 7)1 sumlh,(m)] o we N A h(m) e ste ey,
(3) ¥l d ¥ (nonlinear)71 & 7] Ak

MAY 747 A bl gol el
NG[I(m.n)]= 111?%’[1 (m,n)] = I(m.n)
(m.nle
or Hm‘”)_(;1_}%25-[“3”'”)] (3.20)

A7 We M XMAS gepdch njAeg 7147 s Fdo] 491

ol @ Wzt o Atk ofye} Wl H A g

(4) 2 E izt 7€ 7| (Roberts crossing gradient) AAFA}

ZEHE wx 71g7] AxkAE (29 38]e F A9 mpazaEse] Swol o
< o

24 Fddn

(29 38] 2 E wxl 7]&7] Axze] nfras
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(5) BDIP(Block difference of inverse probabilities)

BDIPE: 229 Ha Fo] 259 743 2 fa gy 229 HAE9
Fobel wE W oz FoHm gy o] mART

D> D16

(i. JEB

max I(1.j
[uax 1(7. ) (3.21)

BDIP = N —

A71A, Ix, y)& x, AL g2 W7E Yeda, Npe =509 g
75 Ut BDIP= == el Ao i gtel Wi sase e wE
e eR S35 9] Wk gew 2 gt b u] W Ao

H oA ge 7hY

B. a2 olAAY

1. 29l d92 §

el Bl AxE uste adoldEe AL G zHo] #s
Ay S vAg S (transform function)e] 2 &-o <3te] A= Ggo
2 JIFANA Fe= AL guEg. el fxy)E 4 5A stae] B
olgt dal, TE W 28l gxy)s WHE Aol gohd G4
M oyt o] Aodn
gz, y) = Tf(z,y)]
(3.22)
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i

gl folm

el )

&

2
o}

3

[e]

]
(3.23)

(3.22)°ll

A
g8 (3.22)

]
i3

[¢]
T

’

Aot uhebA
7] %k

R
ul
=l

2
]

grol et

p
Ju

o] gehaL

}

O

A

(3.23)

[S)

& (nonlinear))

e ud

(linear)

3

T

gk

(3.23)°l ¢

o
Tw
o)
<
o7
7
o
7!
ol

(3.24)

cxX f+b

g

ol
@]

i

W ohm] gkt

%4

={+32

(b)g

dg=2xf
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= .:_/" i
e |arslmsn

/ _m:gmmss—a.!
I e
b2 8
(f) g=f - 32
(2% 39] @A Zke] o g 4w
ol# g A wete A A7t AE 27 ¥ (autoscaling) ¥ ol o
e 2ALdE 2 W Be Wigs 9 s 2 9 daEd el

Aol ol AbgE= WrIgkel Ay HAdigier WHIAAAF
WS A E e A" w4 Wl A 2ddFe Y

s 2AYY S 2Eaf 2~EY A (histogram stretching)o] 2kl F 2t}
2=

t5 (2] 3.25) 256TAI Y WrIgkE zte Al disto] 2w AL S
Aqe] 9@ AR Folh
25 .
g = f f ] X (f jmm)
nex ita (325)

(4 3252 AE&st7] ey 54 SN A2 VI fuax I Ao €]
ft fuwE Zrobllar, 9] BE s ghel Ao e H8ste] U
of HAA7EO0 2 HA A 7E 255%] MR e A4, [2d" 3.101=
As AL Gl o Azl AAE dY

o
T
2
N
k
D
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2 3.10]

[z

3

S

valued function) A} o]

4= (single-

<}
=1

9,]
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el Abgol

i)

7bestn dutx o g [29 3.11]0l AlA]
= (logarithmic function)o°] t}.
gurA o7 L=

&
4
RGN ZWoAA, G

37 AbgE . Sl o] ug
g55au4 @ 4% 2aP4E A4S Ass A%E A58 £ Ak W
WOASRRE 2adsds AN G we PRoAY uuE o
Fe qge Fyadg
250 250 230
200 200 200
L0 150 150
100 100 100
50 a0 50
50 100 150 200 250 50 100 150 200 250 : 50 100 150 200 250
() A% # () A8 5 () =4
(23 3.11] Bs W5
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B

(b) A=ghepell o F7d7hAd 2=t

(29 312] 974 v 7Hd 23

2. ado] ¥ &go|A(Slicing)

o]

ALg = M

(29 3.13]

g ol

flo
o2
o
lo
Jm
o,
Jz
Mz
o
ol
BN
gi_‘l
R

T[f] = 200 if a< f< b‘

otherwise

<= ado] dw EgfolAel o] AAdE o]

gds%ug @ o
ol v 3
SRERIE R

(3.26)

o

28 99 we PO 9GO0 Hol:

§ T S——

1 2

i | 4 Lot B

(a) A, B 77+

T a- a 0

= Az (b) o]

&

[2%7 3.13] o] & Seho]dol o7 F742
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HEZ WM &bo] A (bit plane slicing)2 A9 8 Z2AST w 54
HEZNY 7|oqeg Zxets el o] WY AAl =21& Jdstae
SUIE 342 FAEY, g 8709 1HE ZW:(plane) o2 A H o 9tk

"7 Bit-plane 7

/ | mast signilicant |

Bit-plane 0
[ lenst sipnificant)

(2% 314] HIEZAY] 72

[2%] 3.14]e0A AAlEntel @42 87He HE Zd 7led A9 &9

fo
o,
ol
f

2 AW vEolth wely a9 <9

ME FAL AARHGT F83 Juel Fo] glo] FAMNEFAL o &

=
g e UHES HE Zd Edolyolgtn e

A
o2

)

(progressive image transmission)

o
fr
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(a) 8HIE A9

/\01—

@ 0+ 1+ 2+ 39

=
=

E

A0+ 1+29% (e) ¥l

ayA

E
—=

(d) H]

&

,.m.o

]

[2¥ 3.15] »

Q) Al x| (Threshold)

4.

£ & (segmentation)<

A

s

3

=
H) 7 (background)

KN
=

Al

No &

= 9

(object)

of
<0
o

g 44

&

A= T

bimodal)

=]
=

R EE
A5 2ol 0w

}?31‘

%

JE = e

(

=2
=

<= [1¥ 31619

B A

3
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background

Bright
object

Dark

[Z29 31714 sl2Eafe] & f2l5(peak)S F7dH =9 ddH L
= S

T Eole =AY Avie ddEn. dAAE A =AE aRHe

1K),

9t AARE ovgh e a9e AAF YAANDE ol &

=]

EAE Ao wMAE dAMCRE FYAZ AHRE HoAFu
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1ol
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rzel

A 2%

D9
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o

o

(3.27)

MEXD]

mean [f{z, y)] + a X standard deviation

T =

AAA BTG 2 ]
o}

Zholl
(binary image)S =% 9Jo=

& Eof 255%

gk,

=
-

L
fu

ofp
)

s
N3

o

g

A

%

7

ol
\Dro

o

o
i

(3.28)

™,

ol

0~

w7 = A =R A 5 A

[1¥

(0]
A5

t} = 2 & (multimodal) ¢

ohdl

o] % X & (bimodal) ©|

[EsA=mA

I(x.y)

250

200

150

100

500

(29 3.18] t}+
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[2¥ 4.8] Recall ¥ Precision® T4 =W

ARR % ARPE =7#3}7] A Recall ¥ Precisione WA =Ast1 & of
Eia=
3 4.1. Recall ¥ Precision?d TA49 71&
Aol 747 = o o
A+B+C+D | DB | AAl 949 %
A+C T AA G4 FolA Ao} Add 3 FF
A+B Ri AA G oA A" G4
B+D Ng A G FolA Aol gy 34 gle A4 &
A Rr AAE gF FolA dodady ddE JAte
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38 Folx Ao G BAw 93 5o wEA dge FAR 7
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Recall = —— (4.1)

Precisionzk& 934 dlolElmo] 2ol AAE e 5 F e
&

HHE G4 FY HEREA Y FAE VEES ol&dA (42)E
dea 5ol
Precision = & (4.2)
R

Recall® Precision [0, 1]AFel o] A4 gts 7FAW, 1o 77k @&
Mdas A& =ue As 9rdt. ARR¥ ARPE EE 29 9
A qoll Ulg Recall(q), Precision(q)e] ¢ H+-S on|star (4.3)% 2
(45) % ved = gl

ARR = Y Recall(q) (4.3)

L
n(Q) €Q

ARP = EPrecz’sz’on(q) (45)

L
n(Q) IEQ

ARR¥} ARP<= [0, 1] Abol o] Agts 7HAM 1o 77t @< A5

alp\ e Nre) i = Ao o]lu]dt
= 'E] qw_ E*’]]LE}-

_41_
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At dagES AT Hste]l HAE 94 Tl (1),06),(11)% 9
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