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ABSTRACT
[omge registrating s o method 1o identify A5 the given images ane the some: This poper addresses iy o
Himitation of uh éxisting method when ioage chionges by the votativn [4] ewen i the coloe of Images e similay,
Tor deal with the Toge tutation; the: image 1s teansoemied o the polsr coordinates. sod the Rit-wise AND
replices the existing Soem of Squaed Differences (88D}, The ‘experimental results show: that thie propesed
miethod yield better scotrmey than existing method.

KEYWORDS: Biniary Feature, Contirur Tnage. Bit-wise AND. Image Registmtion

1. INTRODUCTION

ey registation ix o xwthod of inege processing of applied work: such a5 remole swnsiog. madical
i, compuler vision ete. The ssunce or wanplate image i the image wsed for the compared with the taeget
image [1). The target image s the image in the image dota that how changed from the template image. The image
with thik change it was probably us eroor froen the recnnding device, diffancat Lghling conditions, different view
of this inage or the time of the scquisition of differcet Tmages, ncluding changing due ko the rotation and scale.
Irmage evglstration ol thew images need to use an sppropriste methed o pravide the meost sccurte pesult. Yideo
priicessing workings on image registration haye heen developing. Examples of good methods are NCC [2],
SSDA 13 and SD 4], But there is a limitastion whea image chiaages by the rotstion [4] eveo if the color of
images se similar. Figure 1(A) and (B ace exsmtples of boages encouateving this kind of probler

Thiz paper proposed image regietration method by converting the image 10 the polar coondintes ko deal
with the rotatioe of dmages. Figare 1C and 113y show the images after ansformation. Some similar pottems
of imuge e shows wp, The range of tolor ie reduced o hinury. The similacity: messre of impges is changos
fonms the existing S of Squaved Differencies (38D [6] to Bit-wise ANDL The 88D s sensitive o the varying
of color snd yickds more eoroe i the color is slightly changed. But the Bit-wise AND deals with the hinary
Image.

(A}

iny

Figure 1. (A) Template image. (B) Tanget image
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i
Figure L. (A) Tomplute Image ia the Polar cnosdinates, and (B Target image in the Polar coordinutes

Thie boyout of the images for the rest of puper will be orgunized as in the Fig. | and Fig. 2. Two images ae

shown in Fig. 1{A) snd Fig. MR} They wre not the gime thing. Their coloe are very sioilar S, 881 told that

they were the same thing. Whin they are converled 1o be the gray Tnages in the polar coondirates. the pattemn of
lines aee shown up. These pattern will be further extrscted aod be meaaued.

2, MATERIALS AND METHODS

The disgraim of proposed image registetion mcthod ix ghowa in Figure 2. The serow labeling | in the ligine
is the flow of the template image. The arrow labeling 2 i the How of the target image.

Input Tange! image M Conmvrt s pedar ™% Cuontour of polar
H
3
2 [
b
fnput Ternplite inage :
a Rit-witw AND

Compare Template image and ‘J
& Dit-wise AND innge

Figure 3. Method disgrum

2.1, Convertlag o polar

The walue of the polae covndinates r and B can be comverted o Catesluon cpordintes xand v using the
trigonometic functions: sine and cosine [5],

X & reosd (1
y=18inl €21
While the value of the Cardesiin coondinites x and y cun be converted o polar coordinates by r.
e
(22 Lt o i3

Examples depictiog the wehationship between ihe Coutesdan conrdinates wnd polir conrdimates are shown in
Figure 3.

3
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Figure 4. Ao image in the Casteslan copmdinstes snd pobsr coondinates

2.2, Contour i Polar (Step 1 Coonvert image from grayscuke to blosry )

The gray swole images e converted to the bioary images b coduse the cmge of s oulor to jost the white
and blick. The cofversion process bins showe s the diagimin Figune 4.

Crayscale image of Theesholding Binary image

Flgure 8. Conveet image lm grayscale 16 biney

(Al

(B}

Figure 6. Binsuy images

2.3, Contour of Polur {Step 2 Creafe contour Imsge)

The binary bmages, Figone S(A) and 1R s converted 1o contour innges using the given 333 maltix of
Lapacian filering. The content of the filter is shown in Figure 7. The voniours of fillered images ane shown in
Figure B

Binary Image Lapaciun Contour image
Filieving

3

Figure 7: Convering bosge from binary o contonr image

Figere 8: Matrix 323 for Loplackm (ltering

Mil



Tiw 7 Cuetumce o App HEASE
Tiw 3 imamato el ondiruace o8 Somns oo Tadanibgy bsr Commniie Dhombopanas of ihe Sivonss WAsay Sab-ngans STIA5,
Fowpheawnaay Dsdvarsiy Loy Pratuoy Lao I 5028 Stark 20

Figure 9: Cootonr imuges

The similarity of the contour Images can be interpreted form: the summation of 1's of the Bit-wise AND
opetion between the teaplate and tanget images: the “compare viled™ in the equation (4).

Fligure 10: The Dit-wise AND image between lemplate and terged images

The Result is kimilar or disstintlar seomding to the follawing relstion with an sppropristed threshold vahe

Shnalar if conprd value s thresthiodd
)

5

i
Re sult = }
{ Dissindlar i cotpare yalue < threshold

[ thi paper thie thresbesld vidoe is 75% of the summation af 1s of the template inuie size (Figoee 8(A))
pape i “

3. RESULTS AND DISCUSSION
The images were selected foom Jumes 7, Wang Research Group 17 The expuriment ase clussified o twe
peets. (2) the test demnplate Uige snd the target image using the xame lest set of 200wt and (b template imige

is ot the saene farget image of T sete. The resulis ave shown in Table |

thenurdyer of corrected classilied

Axurmey= - x [0 5
: thedatntest sia
Table § Experimental Resulls
[T Datatest Simblarity | Detwfest size
i
*; 153
164
7]
B wive ANID %9 )

A2
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4. CONCLUSIONS

Whea image changes frvim the rottion [4] even i the color of images are very similar con be solved by
conyertiog the imisge dats o the polar coardinates together wilh Bit-wise AND. Thiv method pffers hetfer resulis
of imuge registeation than the exising 881 imege similiity messore,
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targed bmages that buve sosller colors we comgparedd tn the tuditions!
nsethonds.
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A Similarity Measure for Image Registration by
Autocorrelation with Illumination Change

Supot Choonong
Diepaniment of Camputer S ence
Focally of Science, KKIT
Khun Kuen, Thailand

Absaet Lntage Regintrntion Ix o comparbon of twn or more
i-nqauﬂlhdhiuhhh-mmuﬁhdlwﬂn
targel. image. The fargel intwge cootalm undertyiog disorders,
lhudlnghemﬂd!u;npd@mﬁﬁnnrm-;m
brightnew. The old method for ncbicving this wis fo convert the
frage 1 o polie struchre. Alter which, the color of the inoge b
determined wilng the simllarity by sum of squsred dilferesees
«ssmm«nmmmy«mnmam,wmm
quumlm‘mwmmm
solbar, Lighting comfitions vartes betwern e origined image
Mlhm%v%mmﬂﬂdemhweum
ol rquared diffeccaces (SSD) rosls, This research propises o
wanad resehution memuaressent wsing polur-sitocorreating with
the frequency duts veochice of elors, The retis showed thit
’dwﬂl-nruﬂh.mpmﬁknwuﬂp‘lﬂwm
from turget lmoges that bave simflar colors when pured to

Sicuput Chiewchanwtittana
Deprutenent of Computes Scignce
Faculty of Science, KKLY
Khen Kewrr, Thesiland

Kharron Sugil
Diepatment of Computer Science
Faculty of Svience, KK
Khon Ksen, Thoilaod

However, becune the oatre of the imnge sirmilarity
msisurement peinciple s primeiily bused on image color the
sccurawy of the sum of soquarcd il (S8 algowithm s
imipacted {n cases wheie the source image and targel images
hawve similir colur chaisttecistios bein cases where the Treonges
has different brightness levels.

This pper provides a new method of irmge regististion by
adding twu pro-pmcessing - seps ompensate £ the
brightoess Jevels of the imuge.  These sleps. adjust thy
brightocas Jevels o a level tht i almost: perfect ued then
sonvedt the image diuta o polar conedinates b belp make
decisions on mtation und scale chnges: Following these steps
# frequency of tolor Iv consiicted and used o eonjuoctioe
with the similard 1 hod stocurrelation (palar-

the trudifunal methods,

Keywords » 1, Ll $ul denllurity

Lo Ivmenvenos

Trege vegidedion [1] ix 8 methed of imegic processing that
compxarey twey o more mages. The poocess s divided Tt fwa
prats, 4 sounoe muge and y tuget iroge. The Larged image is an
irresge that bow chungied frorn the origizel image hecause of one
ot mare ol the following scenation: image e fom the
vecording device, diffs P Jitions, differcat views
oi different time of the acquisition of the images, image
rotation and wale of lage cegisteation is used in momny
weas, sich a1 weenotely sensed und data poscessing. medical
imeiging,  computer vidon, vides processing. ele. This
technigue his been developad contiomouly over many yeurs
and e evany proposed methods of Image regisiration, such os
NCC {11 SSDA[2]. 813 3] These methods anly work well in
sowree camek and the rosulis wre only good when the picture does
w0k restate [3].

Geocge Wolberg and Siavash Zoksi |4) proposed W convert
the image stevcture fovm the taditiored reference oolor imagy
onder of o and columas (x, y) and replace them uring potac
soondinitos foe image cdructore. The new syslem wonld
refenence the position of hage color with & rodivs and ungle (r,
). Polur eosordinates ean wisily be i to determine the
vekationship of (he mistion snd sealing of the image. There fon,
the data sttty vsed polar coosdinates by messure similuity
with 3 sum of squared differcaces (S8 thus sugmentiog th
wurk.

tocnaelation) t redoce the snlysis emirs poxduced by
similar  cudorsand  differcal  brightmess devels  The
Autocormelation atempty b determine if the onders of
infsrmution e similer and b deeraioe (i the swowe insge
and the Euget image e vimilar or fol.

Figinw | shows exurnples of images that on puduce Bilse
rosults when anudyred uding the existing method Le. images
i e similr in @l and hive dilerent brightness levels,
(Al and (I e similarly colored Dmigges and (€) und (D) we
images with different Tighting levels Tt is pussible that (A} and
(B could be arsityred and designtod ax the saene image. There
Is in fact signilicomt differences hetween the twy images. T the
cuse of irnages with diffevent beightoess levels, an soalysis ey
prochice cosults that sy the images are different when in fact
they are the same but with differcat Jevels of brightoess.

(4.9 (1:3]

(Cy b ]
Piguoe L Sourve o okt bvpes thal maey b nsainlyied,
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I RELATED METHOD

A Polar covedimtes
The twu potar conndinates Iﬁyrmowhmmim

In sddition, cach member has @ et of charncteristion that
dcmn"‘ wm&mihndammbrw.mv;l‘uhdmpw
he t(mMrﬁmhmn waut urcmxplc,mc

tion s wasd B debermine thive

the Carlextan coondinates x and y by using the trig ic
functivns sioe and cosine (1) and (21,
x=rond i
y=ruing 2y

While the two Qadesian coondinales x wod ¥ eon be
comwerted to polar coordinate + by (31

L Xi * )', 3
And f§ by 4),
o il %0 a0t y =0
O ={mcsia(ty  ix20 @

~unesind Byt if xe0
ljhunr 2 below shows the melationship between the hwo

Ppae 2 The relatcesdaip between polar and Canestan vocetinges. [ 6]

The shaded accas in. Figure 2 shows the rekationship

betwien the palnt oa the polar coordintes and the Cartesian

i The pobwe systeo can be idered 1 chompe the
inmage in the form of retation and the soale of the inage.

D Puzey sets

Furzy Jogic | 7] allows member vahues between Dand 1. this
differs from the classic sets where o member vidoe variable bas
pnly one viahoe

Figure X Membeodvp (A7 ehisue sas. (83 fuzey .

arm [mhc}kwdﬁumhwﬁukwlutmﬂip

0, »Ea

278 wgxgh

b= ::: (5
:;g bSxge
0, esa

#
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Figiie 4. Trisgalar membrrship fnciion.

L Prorosen sroon

A Disgram

l~xgm54mmﬂgdim wapl i
mmtmmwhm;mmwmcmsy

i illmication before con mgiﬁ)mgc;id:w
;nlar conndingtos. The polsr inates anethen
nto Iequency of color Next, - suti-cortolation s oxed 1o

imilarities. This method compares the ot image
and the target image withou! being aﬂ‘wtni by cubor similuity
aod beightoess difference.

P wnad o et wen A

D e e

Vigune 5. Propuesad methedd dagran
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R Tary 113

This paper proposes t compensaty the Mlvmination of the
plctore with fuery lagic (7] by learning from tsining sets of 7
sroups. Fach group containg 150 images snd cach group of
dittas bevee difforeet brightness levele Crongss 143 have e low
hrightcss level. goup 4 hax 3 mormal brightness level and
group 57 have a bigh belghtness lovel.

There  are  fhwoe involved in  compensution
ilbu i eabicars, &T 1 identi and names the fuery inputs.
Compensation il thon wies the HSY (Hhe Satorion
Value) color model mod ane inpet is 20 V vadue from the HSY
color model. The Idertifies of the fuzey ranges of cach group
is shown in Table 1.

TANE L CRMPENSATIN RULEX
Rusbe for Ci
Grem | cmpeaseion by x4 0K
€
3 i penie D T XK

Bt by dacteuse 163 TEH

Chuup 7 4 ol by dexroase §.327%

Analysisolf eolor compersating can be obluined fiom (1)
... WX,
X = phi St 1 (8]
)2

i the compensotion  walwe, W, b the

cumpeosation outpul. X, s the membership value and §is the

v of color
In srder W Covate s duda strweture i the fregquency of colue

TAMLYEL DS AP ATV O AL LRIV AT IR DL Whisee “x‘
0%#}1
2 5.0 Erup nutpul,

13 2 "’ g

-iga % . Ty

Sty 3 3074

Giecwp & UAn0.8%

Capop 7 T8 06

_Fifm 6 shows the trhanguly membership funcliva for
identilying the level of membership vislucs,

et
-

3

Pigure b @ieambersiup nanpes
Step 2 identifies the nsne aed  fuery  ouiput of
wtion illuriastion ax deteemined by the difference of

y
vithus b the pe iluminadions of each group.

TAHLE 1, AN AT CORRNSAT B0 O 19T

Naww: ot pent

gy ¢ 24a75n0e

Firoep 2 @ 160 RBORS,

Givap 60842087

Grokys 4 (X

Ciroap 19033307

Troap & 03732404

Cirep ¥ 023736045

Step 3 sgpires the constructivn of 3 cule base ko adjost the
brighttsss uf input data and the autput data, these mules ane
showryin Table 11

the polir comdinaies need: 1o be o o binary image fuemat.
Onee this has been achieved the frequency of the eolor in cach
colamn of the binary image has o be foond. T teems of
enaveting the duta inks o binsry tmage (8] 9], formulae (7)
sd (B) were waed t compare volor thresholds,

foe pielvalue <= threshold

4
for pielwloe > threshold 4

u
Pix, y)a{l
threshokd = e ueany P, mean(B 4 (8)

Figure 5. Gy wale images vonverted to by images
show differences miore clearly.

[EY] "

o )
— P2 |
(k) wr

Vignee 7. Fulac gray scule Javges 1o binses mages
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The dats i eoch column shows the color value of cach
degree of totation caused by the polar structure. This property
can be used o display o squence of dhanges in the rotation of
thie imigge. From the polie coordinatins Py o o M refees to miw
and N vefers w column The stre of the resuliing imuge refiors
to ooe fow with N coliros thed is delined by the follwing
relationship:

*
F(x’):ZPn,jJ. i=L23 N i

Figure B (A) and (B} shows the vesults of a convasion of
Figure T (21 and (F) frvam o binury image o freguency of wlbor.

1A} 1L

Pigne ¥ froqueacy of colis
. Avlexcarrd stion
Antoconelalion s o kchoigue compare the similaity of
dats. wets thot can be ideotified by comparing tes data with
existing duta, This rescarch ix bused on husic witocorrelation
Lechoigues [10] [11].

Rl pl= i:ﬂml)'! 4 m) (1

Figune 8 shows the reage data of (recpency of eolor. Figon:
9 0C, D, B shows the outpot from thal sure data sfiee
muteconre ltion.

A} i}
i
< (18]
e s '[Y
i
v!;
i
W

Figues 2. Siolanty by mtisvceretation

Figure 9.0A) is the wource bmage; (B ix the Lirget inuge,
(€ B the compadson hetaven (A) and (A} (D) s the
cormprarison between (B) and (B amd (1) is the sompurison
bebween (A) and (B) As csn by seen da Figure 9 (07 and (1)
the data is ymmetrienl Lo the data on cither dide o the centid
point of the output is similar whereas the data in 9 05 s oot
symenetrieal. 13 gure 10 (A) 3o (BY ako shows the compod wn.
It can b voncluded from this Nigure: ted the: ditr are simila
{AY or dissirailae (B).

Lot siar—% L r—mighe s
\ /

e

Sywmat i
(LT

guee 6 eruh of compiee

V. Resutas

A Data sets

Expadmental imoge dets from the Jumes Z. Wang Research
Clroup [12] waes divided into 3 grovps, ench with 150 data aets:
pronp | containg Jow brightaess images, group 2 oovtaing the
originad images and group 3 e higher helghtoess imoges. Baxch
group are otating images.

Figure 1) exwmple of dma see
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R Results

A compacison of existing methods and the proposed
methodds for the lest weries in etch. cone wre summacized in
Table 1V,

the mumber of aoroctod dassifial
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the impact of eolue by converting the imuge dat by
frequency ol cobw with nm’ilmm methads, which
wiitable for encamining the similaity of dats in frequency of
wolor, provides more sciurate eesults,

V. Cuaverosions
Im‘e dﬂa sructine in puh: comdinite &mn work well
with 'm fom pevsyides o
mach higher percentage of. 1 y whea compared o the
nldec 881 mt}m& ‘l’iw mdo‘ image registration methods
are beed o cisdor that can produce exmaes i nesults. The
. awthod  offers sdded Teture of polar sroctuce
conversion to frequency of colur mnd similarty messurement
by mutocacrelation.
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