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AUTOMATIC PHOTO RECONSTUCTION, IMAGE-BASED MODEILING
NATCHAPON FUTRAGOON : THREE DIMENSIONAL  SCENE
APPROXIMATION USING OBJECT RELATION ANALYSIS. ADVISOR : Asst.
Prof. PIZZANU KANONGCHAIYOS, Dr., 77 pp

Automatic Image-based modeling method greatly reduces construction time in
3D modeling. Somehow, 3D model reconstruction from a single image is not a trivial
task. Many researchers have proposed a lot of algorithms but there are no generic
solution. Object placement is one of methods for approximating 3D position by using
ground as a reference. However, there are some limitations in both accuracy and
appearance of model when applying to complicate image scenes. Therefore, This thesis
proposes a novel method by analyzing relations between objects, then uses these
relations to infer 3D position. The main idea is identifying a relation is easier than
identifying object in the scene. Relations are defined in 6 classes. Classification of
relation is performed by extracting features from images then these features are used
as input for K-nearest neighbor classifier. 3D position estimation and appearance of 3D
model are determined according to relation classes. We implement software and test
our system with 96 image scenes. The experimental results show that our method.can

reconstruct model from various types of scene with average error of 38.99 %
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based image segmentation) [23]
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2.1.3 nMsuudgaguuuaHilwb (Watershed segmentation)
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2.1.5 nisiszananagilnin (Image process)
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2.1.5.2 maudsvuuuaw (Hough transform)
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2.1.6 m9uwnilszian (Data classification)
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2.1.7 NMIBYATNULUN ARG (Perspective projection)
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2.1.8 n13uu3UaNAA (3D Modeling)
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sanndouliaglugaunaiaunisn (3.8)

E ={(xy)|(xxLy+])eS;} (3.8)

nnsavasgeuau £ amddsildhaudasdudinisilfouulamia

a o 4 ' o ) . s A a <
Funnunildihsviagnls (Chaincode) Ssfanaannnismaninaiswguaiuied (3.9)

Ci — AEI

(3.9)
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3.2.3.3 9aUAUSIAITULEUATY (Straight line feature)
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ATIIRLFUVOL AT (Canny edge detection)
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3.2.3.4 IaUGUNING AU (Position feature)
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Fi ‘vﬁa Fj

Texture Feature

mean RGB

std RGB
prctile(RGB-10)
prctile(RGB-30)
prctile(RGB-70)
prctile(RGB-90)

Random H in sup

TextureDiff-colorStd
TextureDiff-colorMean
TextureDiff-hMean
TextureDiff-hStd

Edge Feature

min of EdgeStat
max of EdgeStat
mean of EdgeStat
std of EdgeStat
length of EdgeStat

Critical Point count

min of EdgeStat

max of EdgeStat

mean of EdgeStat

std of EdgeStat

length of EdgeStat

Critical Point count
Connection Angle B to AB
Connection Angle A to AB
length of edge AB
EdgeDiff Mean-a2inter
EdgeDiff Mean-b2inter
EdgeDiff Mean-a2b2inter
EdgeDiff Max-a2inter
EdgeDiff Max-b2inter
EdgeDiff Max-a2b2inter

Straight Line Feature

Mean Line angle Direction

Diff Mean Line angle Direction

Position Feature

Min Y
Max Y
Mean Y

yDiff min-min

yDiff min-max
yDiff max-min
yDiff max-max

yDiff mean-mean
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(min of EdgeStat, max of EdgeStat, mean of EdgeStat, std of EdgeStat,
length of EdgeStat, Critical Point count) m?m@iuﬁmm@mﬁnymwao
I§UYOY ﬁﬁL%dﬁﬁﬁ’]%’Jfﬂﬁ]’]ﬂﬂ’ﬁLﬂgU%LLﬂﬂGTﬂGSﬁ&QﬂI‘ﬁ lanaztiudin
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drfisinanla e ﬂ"}@‘i’]q@ ANINEA Aranueaunais ANusILEY
POUNINUALRE 909070 raudagianyaznaNldwyauIziinig
Wasuuladtane asnuiuiveuiwduaisfeinsfawulasias
(Mean RGB, std RGB, Random H) m?@m'mmma”nymwaoﬁ V2GR RN
RGB uwdartasfuimanadsuazdndosuuwinaigulaousnfiaztodd
imﬁy’dqm@hﬁizuu HSV lam2Ta98 h IRIEUung

(percentile 10" 30" 50" 70" 90" RGB) fgatduuFAvaNHMUE YT e
FnaneFalnunsanLuiw M vEfiasiEulngd 10 30 50 70 90
maaLL@iazfgLﬁﬁﬁmmuﬂ%

(Min Y, Max Y, Mean Y) ﬂ";?m@'ummﬁd@i’umm ANALAUS Y VDI
Ggl,ﬂaﬁfﬁmsm WuAne Y  annw édildae AgIa éﬁqmmz@hmﬁ'y
vosudazpiloTAnLTa

(Mean Line Angle Direction) mgmﬁiummﬁamuwauﬁum\? AoALady
°11aal,é'fummﬂLﬁuﬁagﬂwgmm’ﬁnmaﬁ?u 9

(min of EdgeStat, max of EdgeStat, mean of EdgeStat, std of EdgeStat,
length of EdgeStat, Critical Point count, length of edge AB) fi199i%
5:1/1a'wguja‘fﬁmézfaﬁuama‘“’nymwadtﬁuﬂ/au AR W HIINANS
LﬂﬁﬂuLLﬂawaaiﬁagﬂIsﬁ LL@iLﬂuLﬁumauﬁLﬂuiaﬂ@iaizmwgma%ﬁmma
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Angle B to AB, Connection Angle A to AB) ’3'mzzlzmawauﬁl,ﬂmamia
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(TextureDiff-colorStd, TextureDiff-colorMean, TextureDiff-hMean,
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A1UA7 ﬁﬁmmmn@hmﬁwaa%mamwia:sgl,ﬂa%ﬁﬂl,ffﬁauﬁaﬁwmﬁﬂauﬁ'u
afildda duaiu RGB mLﬁmmummgm RGB @nLadu hue a0 HSV
L @hl,ﬁmmummgm hue 289 HSV

(EdgeDiff Mean-aZinter, EdgeDiff mean-bZ2inter, EdgeDiff Mean-aZ2bZ2inter,
EdgeDiff Max-a2inter, EdgeDiff Max-b2inter, EdgeDiff Max-a2b2inter) A1

zgm@'uimiJ'Ngmja{ﬁmﬁmﬁuﬁmmmu@n@'wwaom”mau ATBITHAN
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VBB uAwIEwINg E, E uas E,

10. (Diff Mean Line angle Direction) ﬂ"rgm@iuifm3’7\737L1/a'§ﬁmm777"uamﬁ\7
AVUANFNYBIEUATI FIWITBIINNAA1IDIFAR wadLéTumaﬁa%ﬂu
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3.3 NISESULUINADIFEINAA

luﬁaﬁaﬁazﬂah';ﬁamiﬁ’]mmé’uﬁ'ufszmwﬁmqma%wLﬂumnmuﬁa

£ a ° @ o [ ' & o
muwﬁLiwaﬁﬂnﬁiuWﬂaﬁuﬁwkuﬁﬂaau@azamquwﬂizuwquWﬂaﬂuﬁﬂluaﬁn IMNBRUBUAN

2 o o Al o & o AL Av Aa v A
anuanuazanuduiustlaiaduuuudraelasidAnadusaaia garisfanis
svaananauiiailiaglusduuyionsidaues 2.0 (VRML 2.0)

3.31 ﬂﬁiﬁﬁﬂ?ﬂ&ﬁﬂ%ﬂﬁﬂdﬁz@ﬂﬂﬁw

A

mu"?%‘ﬂﬁ"l,émwLauaﬂ'u@au‘i%‘lumﬂ%mmé’uﬁufmauwia:i’mql,ﬁam
AR L UANARINT A ﬁ'\iﬁiumimmmmﬁnmaa@@mwammLﬂuaaaﬁu@auﬁfuﬁa

MIMAANVANTUANT (Relative depth) uazn1ImIANANUANFNYIOE (Absolute depth)

3.3.1.1 MIRIAIANNANTUNNT

ﬁam']uﬁﬂﬁl‘*ﬁéﬁ%%’uuaﬂ@‘inmuwaasgLﬂas’ﬁmsﬁaasho@m'; 9 ®IU1IN
uaﬂVLéTLﬁmdwyﬂa%ﬁm&naﬁag’ﬁm%ﬁw ANURAI %%aag'msﬂw,mﬁfu NI RlaaI
JIb ¢ 7 & &£ . = &a
NIALFAIANNTFUNUDIZN DL B IRNLTAY U I@mmaﬂu@LLammegLﬂaiwmena LR
LL@ia:LﬁuL%awﬁammé’uﬁufxmwgma%ﬁmﬂja
] 6 A o 1 [ | = - o 1
luLmazégLﬂaswmém S azgniwnadnaTiawan di(S) mrimuasin
%:ﬁﬂﬁnﬂsgma%ﬂﬂLﬁnaﬁa%iéf’muuaddw (Top down) lagazinudraafianuan di(Sg)
v €A v v YV & s v a o = 6 Aa ‘ﬂl 1
sl%ﬂusgl,ﬂaswmsﬁamuuwmU&;{@Lmzﬁ]zlmﬂummaaammusgl,ﬂa‘swmsnaaumavlﬂ Tag
o o A 2 A o v o & \ A A =
MIMHRAATAANNANRITINUAMUANNTUNUT Rjj maal,mazsgl,ﬂaiwnma a7l
d'a ar a 6 Qo a?
MUNReN B uaaIRANUFUNUE a9t
1. Sidwiagidwanunu S5 Ry =S0) thwualw di(S;) =di(S;)
) j
2. S Uails S5 Ry = o7) dmualdt di(S;) <di(S;)
3. Signilatiles §; Ry = 0T) dwuali di(S;) > di(S;)
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4. S agszwndeniuny §; Ry = SP) dmualw di(S;) = di(S;)
5. Sy miagun 55 Ry = PT) dwmuali

min(di(S;)) < di(S;) < max(di(S;))
6. Sionviulan §; Ry =PB) fwmuald

min(di(S;)) < di(S;) < max(di(S;))
WnBe ardna ldidmdanusuiusuuy PT wia PB ?Lﬂﬁﬁmﬁﬁafmz
laarfanudnuuuidugiesdasondt duianudnuuutie (range  depth
index) 6?5'\1Lflué"rmz%ﬁﬁ'tylumsﬂmsmwmmmwwﬁné’uymi@ia"l,ﬂ

3.3.1.2 msmm’vmwﬁné’uyiﬁ

nmamdanuanguyssid - dmiunnaaniw lEwannismiadszanm
o 1 v a o 1 IQ/ s o 1 g & a v g ‘Dg: a 1
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X,y ®WN30M leanaun1In (3.10)

h,x f
d(x,y) =S (3.10)
|yh 7 Y‘
d' =) o 1 =) v 1 s dq' =S
las? xy Aadunskila 9 lunw he Aeanugzesndastenwiaani f da
TLUZIATINENLANVBINADY (camera’s focal length) UaL Y, ABANUFIVBIIATINAILA
(horizon point of view) [27] lagsunibiannaaaidunbsniuiudnaugauas

1 v

nangdlwriasii 1y msﬁgﬂm”]EJLl,a@ﬂﬁl,ﬁmmaoﬂwLLazﬁuauﬁmﬁmmuﬁuné'um

UITAUN WL HEANIANITIIUANNRL LN AT G 1h366D9 ﬁaﬁ@mmm HANRUNADEN

Nﬁﬂluﬂ’ﬂNgﬂﬁaﬂﬂla\‘]ﬂ’li‘ﬁ’]ﬂﬁ’mﬁﬂ

(%

nwddpiildianaunimemsdszanonanuaisan niiiasangdain
Un@snaziiiagineiidugenumeaay aamudslimansamduntsnuiuanld 359
o A v 4 a o , &a A & v g €A PN
iiauafemslddaduduniisesmdaifnaninzsduasiy laaguasinioad
durissdmusnininglédan nshaniandudinae wialanusuiusuuugnlads R;

= 0B) Nuianau uazdFlnAlAsInU&E
o & ad ) 2 _ o 6 o ] =
%aﬂﬂ’li“lla\‘i“llu@au’lﬂuﬂﬂi‘v}'}ﬂ’lﬂ’ﬂMaﬂﬁmyimﬂamiﬂﬁ%u@lﬂﬂﬂ’a']&laﬂ
o [V &a o A & v a o aA) o 2
ﬁuyimﬁl%LLﬂ?LﬂﬂiWﬂL‘ﬁﬂﬁ]:ﬂizﬂ’]ﬂﬂz"gLﬂaiWﬂLsﬁﬂ I@Ela’]daﬁﬁ]’]ﬂ@]muﬂvl@ﬁnﬂﬂ']’]wﬂﬂ
% o 6 g: aa =1 [ (n:? | a dl
FUNND Tu(ﬂau’]ﬁluﬂqsvnﬂ')qNaﬂﬁuﬁﬂimua’]u’]iﬂLLa@@LﬂuLLNuQNﬁWUGW%VL@ﬂuEﬂV] 3.7
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1. maRengileidniaadnidiniaiasensian (Select reference super-pixel,
SRS) unzuiumadwamgilasiniaiazlddeds quleiinioae:
oA

& & A v a v 6 A a = v & v
L‘IJ%SELﬂ AINNLDR ?J'NQGVL@ﬂ(ﬂﬂLﬂJa?UJ mwnLeﬁawmmwaﬂawyimum
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"ﬂ%ﬂizﬁlﬂﬁ\‘]@‘hLL%%GQ"NQWDQGI‘I"IW ﬁ'\‘]ﬁlumiﬁwmmﬁmﬁu?ma%ﬁmeﬁa
ad A o ' & s 6 A ¢ a =<
ﬁllll@]‘l]%&nﬂ@’]%ﬂﬁﬂiﬁ@ﬁluﬂﬁ%%dLLLT] LLGZ:I]L‘L]8§WﬂL6ﬁﬂ%'ﬂ$Nﬂ’]ﬂ’]’]Nﬂﬂ

AI v 1 v et lﬁl | s = Qs dl
LS&J@I%E]%ILLQ’J @]x‘i‘ﬂﬁ’]&l’]iﬂLLﬁ@]x‘lLﬂuﬁﬁﬁLﬂEJ&IGNEII‘Y] 3.8

Algorithm 1 : SRS(S)

1: Foreach Nb eneighbor of S
: IT Nb is below
: Mem Nb.connection length

4: endIf
i EndFor

6: Reference Sup <« Max(Nb.connection length)
= IT (Nb has absolute Depth)

8: Return Reference Sup

9: Else

10: Call SRS(Reference Sup)

15: EndIF

A e = & ad A 6 A v a
El]‘ﬂ 3.8 INRLNVULFAIVBABWIDTNIIA Elﬂ";iljl,ll BINNLDRDNND

2. MIANWIMAIANINANULAIAIRIBTL6 (Calculate Assigning Depth, CAD)
& | ar Al & s 4 L v & ! =2 X
1uwnIzuIurIaIA NN waIN% §nsuin il miludianuanleny
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a tdq’v 6 Aa Cll v Y =) [ = =) Qs a 6
WﬂLmauﬂusgmaswnLmaﬂlﬁawoaattuaLﬂu 3 NIMANANUTFUNUD R,

® R; = SO, SP éanuananazINuuea
® R = PT, PB snanuanazlaivasinisafiognau

q a9
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sunsh (3.11)
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e o 6 &, A L A £ 1 g: % a o % J
anuFuiuiiduntads uszgnilatarinuu lasdiiaanudaudin
Tudlasld S wuagluszwui@oniy S unu

3. MIFWIUAIANNANIINUDINIBTABNS (Calculate Depth form  Row,
coR) duitdwimenuanlasdinaviiguasinimauuinseieglu
LLuaizmmamﬁuﬁ'uﬁué’oﬁfu@hmmﬁﬂmaawmwﬁ Xy swnsanle
AMNFNNINNIWIANVANUUIZWIL FUANTH (3.10) AranNaNA laanas
° g o _r A Yo o .
SUIMULUUBITHAN BNV BLUUNITIANNLUUTANEY  (exponential

T — iin @ i & A & & v &4
growth) Lilad y ALY y, Aenuannaeuueziuetiudg 3993
mmawaa;ﬁ%’awmﬁﬂsﬂﬁﬁq@mmﬁﬂmaammﬂuaﬁuﬁﬁfuwﬂ&iﬂaﬂ
™ a AIJJ = o v d' wn @ K £
uﬂLLa:ﬂWiLn@ﬂsmumquaﬂﬂamlmmm@m@Lﬂaauga ;d’msm"l,ml,ﬂwl,m

sums7 (3.10) Winaumylnaessunsh (3.12)

f
d(x,y)= R A (3.12)
‘C+ Yh— y‘
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