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Rendering is the most important process in computer graphics. Texture really
helps improving quality of the picture because it holds surface details in image
format without having to store large geometry data. But texture acquirement process
is limited to capturing devices and surface constraints that result in small texture.
When using these textures, they must be expanded to cover surface area. But
simple algorithm such as tiling can produces repetitive feature along with artifacts.
Our research proposed new method to synthesize texture using segment data from
image segmentation. We use this data to determine the suitable patch size and
boundary zone to be used in synthesis and use segment information for suitable
patch selection process. This technique speeds up the selection and brings better
result patches. Our technique helps reducing synthesis time, improve result quality
and provide automatic process for synthesis texture.
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Al gorithm: SelectParaneters(l,G) ® (a,b)
G; - SelectFeature(G)
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Algorithm: SelectFeature(G ® G

1: G - O
2: m nEg - MAX_FLOAT
3: ForEach g1 G do
4. If size(g) <5 then
5: Cont i nue
6: Endl f
7: r = Fi ndBound( g)

8: If r.width r.height £ 0.5 1, I then
9: Cont i nue
10: Endl f
11: D - DistanceList(Q)

12: W = Si zeLi st (Q)
13: Q — EdgeScore(Q)

, e Va(D) I Var(W) + .
14: = 7 Max(D)- Min(D) X Max(W) - Min(W) bs Q
15: If minEg > E; then
16: G g
17: mnEg - E
18: Endl f
19: EndFor
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Al gorithm : EdgeScore(g) ® G

1 nPixels = 0

2: nEdge = O

3: For Each Crgbi g do

4. I f | sEdge( C,gb)then

5: nEdge ++

6: Endl f

7. EndFor

8: C = nEdge x nEdge / nPixels
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Algorithm: SegnentBased(l,Ga,b) ® J

1: Ann - ConstructAnnTree(l,G a, b)
2: For x =0 to Ja® X 4= a-b

3: For v a0 t odJ. & sy #=a-'b
4. ans - list()

5: mnE = MAX FLOAT

6: ans2 = 0

7: q - ConputeH stogran(l,G a, b)
8: ¢ - AnnSearch(q, Ann)

9: For | = 0 to candidate

10: r = RandonPoi nt (c)

11: e = ConputeEnergy(l,J,r)
12: If e < threshold then

13: append( ans, r)

14 Endl f

15: If e < minE then

16: mne - e

17: ans2 - r

18: Endl f

19: EndFor

20: ans2 - (size(ans) > 0) ? Random(ans) : ans2
21: G aphCut Past e( |, x, y, ans2)

22: EndFor

23: EndFor
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Abstract

Fatlch-hased 1eature synthesds. method uses MIRF texbare mode] i
synthesiee a bépper lexiure from o smaller paish sample conlain-
ing two mar-defined paramctons, patch siee and boumdany ons, T
ohiain opdiral values for the paamsster, he teviore his 1o be ans-
Iyred. which costs ioo expensive for real-lime karge touurne synche-
wis. This paper ininxhces & pong efficiosd mocthod Top findmg the
optimal vahue of the two parameters.  Finly, we use graph-hasad
Image segmeniaiion toextract festare segements from e inpul san-
ple. W then chovoie 5 sct ol maps scpmeali prosen g 1he main
feaiures b appear [m ihe Gnal resnli. Finally. vwe caloulale the teo
parmeten based on dbee snd repetiffon of U wepments. The exs
perimental results Berm kel ur ishnice: san rodsee sovapeta ol
tme e determindng b pafdfelen cuilgirod 1o fdeh iois thwthiml
and can wesk with sveral Py ol teadures

CH Categoriest 117 [Compater Grophilos |1 Therge-dimers lonal
Ciraphiss and Realivm — color, thading, shadowing, and icsiiee,

Keywerds: Palch-hased Teatur Symhesis, Teaure moded, bnage
srpmeniadion

1 Introduction

Teatipe syrihcuis lrom an hu# Rampls bas bewm ...'!h:!:r o=
searchel Several methods has been propased For producing Lirger
teniune rescenbling an input ey semple. Paie he-hased iochniques.
|Efros and Frocmas 200 ) i one of 18 mond effective Sechnige:s
simge W can preserve hacal femurne o well as ghohal feabere of e in
il Bexbmie, Jos advastage i the synilsan tens e s e mctlusl
can synthosize several pinels o1 the xame lime. Howsever, it s aill
challemged for finfing more techaiques 1o redece its synthesks time
a=ell impruier the teature quality

Patch-based techniques upsally depend on fwo parameteons, the
el sipe and ibe Weatnre boundary sonc, These Iwo parsme-
Vo cowrrespanad 1o the i che pesull Ieniures L s
marthaad can be used 8o find the optimal valees [Wasg of all 2006]
Twil ¥ gvdn st nuch Toe pral-lime compuilatios.

This paper proposes & methad 10 define the appropriste walue for
the tweo parameters @ @ity (o synihesiing (e beat resalt ookl
natural with mo arfifecis. Seaion 1 dewribes our method while Sec

ka3 sbras the experimental rewilis. The discuscdon and oomcls

shom are alstad in Sactien 4

-l SO0 VAL | siadoni chuls agih
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Figure I: Pregposed textane model; Ga) Sampde testare, (8l Seg-
mewin, (b Cirme of segmeaty, () Bofesoe cvulinitiom

2 Proposed method

Fn air mcthosl, @ Bt bmaghe [ s a sl of segmonl groups 67,
Each sogment group comlaing scgments 5 | haviing the wame viusal
'Ihﬂﬁtil} IL-'-'IH and galorh

]'.-Ufi, o -L’I_T, iy
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T eutrat all scpmenls form the inpul bibee wsmple, we s
i Cirnplybased image sepmeniation iechniges [Felrensewalb amd
Hirtenkscher 2004] sinte ot work cibciently fiow large teabures
Second, w#lﬂl'fﬁéw- i prveral grosys having simi-
i by inkgnady umang the Clson’s adaptine clustering alporshm
(o SRR Mmﬁﬂrﬁrm promp in cvaluated i it shoulid
b i sl in e Foaune prowg g which is the prosp proserving
il Feabwre of the final resali. We deliese I as the distance Disi

mindmum distance between the sepments and its meigh-
borhoods s shiwn (s (25 and 8 as the slee lisd comaining shee of
every sepment In e sclecied proep.
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3 Experimental Results

Ohur methed s rﬂ}uﬂdhflm_ﬂ-ﬂmﬂﬁm The
experiment is to wse the spplication for extimatisg the suitable pa-
rameter values from several sample textures having sire (2562 256),
and symthesizing (312x 31 2) lexiures sning pasch-based e e syn-
thesis o show gaality of ihe symihesized texiure results. The run-
ning time, synibesis tirme and the final exiure of the experiment are
shiwati b Figure 3.4, Our al gorithe esn use leis than tva socomds
1o analyes iextuse on a 1.5 GHECPU whish ks (aiter than using the

seas optimiration mothed while e quality of (be gynihesized

textunes is the same.

SifCE W usE GRS SeEmentEtion o culmet ol of e eane wp-
micls [rom the sammple. (hens Bfe soms eases (Bal the bad i&fmen-
tation due b blur, soivy or small can causd ko the bad re-
sults. Our pesult quality really depends on the tiean ol wentuce
features. The proposed methad gan give the value for tha
vantage of our method is the robustness of the feature selection o
the number snd size of main features af the mput tex b,

4 Concluslon

Ia thin paped we inlroduced & tew pafaeter cstimaton mode for
the pasch-based teature syashesis which is more e than Markew
Random Figld (MRF) [Li 19#4). Our medel can computs the main
feature using scpments in impul iesture. The relatioos between cach
scgmend are analyecd 1o find (he optimal value for the two parem-
cter values for pasch-based texiure synibesis usieg the minimum
distance between each meighboring pair of and the size
of each segment. Thtldw:f'lhpfmd-ﬁndhhh
asalysis lime for lerge input texture. However, improvement of fiea-
tu:nﬂnnh-ildlmﬂkmth CoTpleN, it ievtare
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Flgare Bt Conmparvaoms i i prawimr mfisd

structure sl not random, The scaulls secm peomdalag bei i ke
fuch teme to shalver cven when aslg with small leasure,

Tis optimise the paramcion, the H-E {‘w,“‘”“"" [ %
rameler s definod 0 meanery the ssitable pal bty Bsgram.
These paramssicrs relleot the differenee of theleviune fealirres hes
tween patch and poriedic vasistions of cochipatchet, For the bound.
ary pomcs, consdrain and compuling gonatrainl pargmeler b inbo-

duces. These parsmcters nefiect the paich that posdbls o be copied

in easch iberation and also the period of cach possible paich

The epfimization algorithm s just @ lincas sessch o mery possi--

hle paramcter and then the optimal patch sl is selocied manially
using on period paameier lnjhuu&u’;m msing bhased on coa
strminl pasameter, User gl choose ‘hwmhﬂﬂf
mﬁqﬂl'll}'lﬂllrﬂﬂdhl}mm&mihﬂﬂi—
ustion mesihod reguires o loi of @ Though the samphs
is juil o small ssmple in Imllmﬁu|\hﬂﬂﬂ,ﬁt prosess wles
several seconds ihal |s very big eomgare o synibesls lime that Eakes
only o few seconds.

Chur wark proposed the aulomatic method o cxdimaie the best pa-
rameier that Prisgs the pood results.  We propose Bew lexfune
munbe] that is maee susshle than MRE model, Our meghiod tskes lea
than twe seconds even when ming with larpe texinee e 250002 50
plulh-rddlh.lrﬁpﬂuy-wmm Um;iﬂnidﬂ =
slvie time is prestly reduced compae mhww anthinl
an thorwm lin 1. Please nite that sur encthid give dilorent re-
-uhmu:ugﬁhirﬂhnuihd,ldﬂtnyuhnu;ﬁ.ﬂhqm&r}

in the nam,

Y

£al iy

Flgare 2: Theefferis of the patch size jo the quality af resalt: (o)
Kamydly fentire, (i) Sovpale patcl thar 5 oo amal] comsil fresere
el siruciuer of the teciurr, (v Sempde ok thal v fone farpe
raswa alinrvuifimsa o f¢oiesy nf Waeg ¥i

3 Patch-based texture synthesis process

I pagch-based symthesis process. there are s paramscters that user
mamd provide. the paich skee & and houndary zome A Synthesize
pro<ess starts with randomby selecting the firdd patch having the sire
detevmined by paich siee parameicr The selecied patch will be
cueprbed i e togp-he) cormer of the resulis.

The process of synthesizing new texture s done Beratively. First

every pabch from the samples will be evaluabed by compaing the
sum of the dilferance s boandery rone o follin.

. I T LT
-n!:!:.,hulﬁguc-.v.rl i

Where A jufhe sumber in bossdary pone. . @ fepeesent the val-
v of £ pluels b houndary one £, and £y

The patches thal have eergy beli given theeshold will be pat inle
Qﬁlmdrmmn Aler overy possibility i evaluated.
“wp randomby select the paich in the st to be copied o the resalt
teniure, The palch is copind 10 the position that ovwrkapped wilh
lhgﬁlﬂdfﬁrl;lhﬂ has widih equal 1o the bowndary zone
p The overall process is showen in Figuee 2. When paich is
copled, ke pinels n the boundary aomes are blend with the former
patches 1o eliminaie the seams. To beal the spama. cobor inlempala-
Ui flinng etal. 2000 | oo dynamic programméng with the culting
rath [Elros snd Froomas 300 | or Giraph cuts [Kwaira o al. 200%]
o Al e fncbsded

Sekeiing the candidale paiches s very expensive, bt it can be im-
wﬂhlﬁhm“linnﬂ-ulmdu Eree, P&
and quad-tree el al. 200 Jand Approvimate Nearest Neigh-
bor (ANN [Arya et &, ] These technbgoes preatly reduce
symibarnin e, bt it alo trade off with memany usapes.

4 Proposed image model

The oplimiration techmiiue mainly wses the Markoy Bandom Ficld
mkﬁalb“umﬂluhmljﬁ.phm Because the MEF
el preuiliers procesaing the peighbor placls, i s very ibme con
suming when being used it as an analysis model with very large
ieviure. Addiioaally, evabmiing all poasible pammeiers iakes ilme
i@ exponeniial sale when el sife grows

T scoeleraie the image analysks deriag the evaluation of the params-
chers . v present a mew definition of the sample image and then we
e isfoemaibon ihat s exirsciod from onr (maps medel o direcily

culbmate e opdimal paramcicns.
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Bl proeg paes 13 Birsl bwo rales, we will counpule group encrey by
gumpule the distance belworn segrrends in gromp ascd segreenl s,
Ferndly. we calculate the distance 1o ithe nearby segments for every
sepments, Let £ i set of alintances For owory 1 € 1

e [l w il gl S s iekie gl (k)]

Secondly, we caloulate sire i of every v it g as Sollow

W= )ity = |u) | g L1

Then wee fnd the Tealure prosp by sclect The prosp that has lese
enerpy £ that |s defined as folke

Eg = Varl I3, 5 + VardfL 1+ Vard Wi Vaa W, Lk

Whiere Fart ) is function thal retems variance ol ghaen data. Ep will
be used (o resemble the perlodic propesty of (eature. W sspmens
sher are b same and 1he position alf each sepmenls is anif-rmly
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