[ Downloaded from jgit.kntu.ac.ir on g@amie@Ribd from jgit.kntu.ac.ir at 15:05 +0430 on Sunday April 29th 2018

[ DOI: 10.29252/jgit.5.4.53 ]

ﬂ,’M}; 1195 Lo j «olg2 6 loid iy Jlw

_/ Vol.5, No.4, Winter 2018
s / : b
“ A—/’f&u}) oY1

99y S g8 gy 3l ooliiwl b zey p9 ClilS (g Sl CBS O gy

Ty ol dozmo M il e

Ol olBzily Sl ledlbl g (g,ls paids cwaige 0aSLiils (5l Feid (T (655 (geeiils )
Ol oRails SlSe Sledlbl 5 (5518 paids cwaige oaSiils jLozils ¥

VWAF 0 allie Gl )5 VYAONNY i cl s fu b

PRV

ey Oypar §FeS B Sl s by Ll G )0 45 95 (os 0 6598 98! Sl it L i B SIS s S oIl g
09y o=l gy o aw (gilesl cBs g bl s pwaie Sl pwy o alie pl js cailend 1SS K sy g (2008
JESs S (225 5 525 gload )0 s 2Bk sla(Shis ol Dlpesd alie ol jo (IS GulSail sl 095 o aiSls
ooy adlyf ailelw o bl o i 8 Bl g, 50 5L ook B 1 sk waie OILIE alex I ks o sk (0 g 4
ilin Cgzr OBl sl il (puiin Sliogas pelul p pgas SloduS o diib (sl g il Soytegis by, 3l dllie cnl 5o
OA 5 sl 90 L5l it iles ey 5 00l Sl ol a8 amo o Lt lilo;T el oS oo solital i 8 clSs b, 50 oSl

o3 Bl jaie 5 )ls ol olaw daad )3 ogatu | mhae (um an (5ilujl EB (9,5 YA 4 09 Se

B ulSsl gllas gyl SO egid G il b g b Sl (o jlgunds’

*

Ol oKty (610 At cwiige 008N t00iS 4SS o0
A= AEY ¢ oals
Email: ali.abzal@ut.ac.ir

d?;’awﬁlu’/}&.@’ﬂu’;{)z

S


http://jgit.kntu.ac.ir/article-1-543-fa.html
http://dx.doi.org/10.29252/jgit.5.4.53
http://jgit.kntu.ac.ir/article-1-543-en.html

[ Downloaded from jgit.kntu.ac.ir on g@amie@Ribd from jgit.kntu.ac.ir at 15:05 +0430 on Sunday April 29th 2018

[ DOI: 10.29252/jgit.5.4.53 ]

SreSoill sl 8 SIS 2 e slahs)
ao,le maw jleas ik (6505 ol a0
9 =5 wamme slaad ade polan (pizen 09b o0
B0 )S e g 8 S g, sls osls e Bs
S5, 1 gels ol D Y] sy soloins g, 50
oy (g bawg 1955550 H8 L3> g ad)le mhaw
g0 aS Gl oad u)f 0 v )A).S us..)Lo ;&.Jo
[\v] VST IS SPCOWRER WP P CrRr S |
L assl sl 69§‘” sl ;ij) JHls s ol
So ) slyly Ll lp 1) (o) as)le )
)'| 61'55—1> 6‘1—9 mnnl 03g—ad d_ib‘ = 65—i”
e 55 el (g osbml carge o5 Bl pslaw
Y VORI YN P B SCTOE N )  IPRVIETNK N
‘Q)l.»_mﬁ u}'—“")"))l" }_;.l.d (pe—= )‘ sola_wl Ll
Alelw (3903 p anj 5 9 65 oslal anls 1SS
DY 512 00] o men 0 il o L4
009 (kb alaulgy a5 >lgi o 6 S Ol o
0393 e i b sl 0940 gl sl JuSo mlan
3555595 g CABS L g a9 bawgi (Seelins
5255 A JUiSs S i by 005 o0 Joos
51 gy ol b Gl (e ol o
il Lol 08 oo olowl bl )0 0295 BB Sgugo
9 o 5o gl (2o (8L (sl Sl
a5 Sl )99 0 b (90 5o 1PN S DS
Iy &)l Cows a2 02 g (Sl Ao o2

50 Slelbl (5 5glid uwsigo — g fu Sole o jbis

oFr

1135 i ] @ @,lg2 0 jlods & @iy Juw

doddo —

4295 3,50 slaoje> | (S g a5 T ol
L alio o 5o sl 15 Bl oo 050k 5 (S35
e pg—al Loy, (SuilSe (cmled oy,
b gon e S5 ol andly g5 BB 2y, Jled
S Y] s o gl oolial b s V] 5 Lglas
wtle o is) ol abo 31 Bl s (s5lasl
\6*‘)—9 Sl gy gy il Gl o
YL cdo 5 Vb SeSias Lo 51 il by
S50 a8l )il jo5 slahs, plow 5l i mls
it hgy e WYl el s $ 18 LS as g
ol o YUy LS8 pras Sl Uy 5l gl 5enal o6
Szo5 Sl 5l (o850 905 (o0 g &5 MBIk
Lo by, ol slmools 3 als L¥] 39y Cawd
olS 58 s A Ced g5 Ik mls &5 e,
A a1y (6,5 380 sbvesls wilgy oo 5ylo YL
S piegid b, 5 sdel Cawsts laosls cle yendy
oo L gamuidie slaools U 5ils (sl ' g
& D] ol ot sty iz bawg 4l Lo
Lo b elsl 8l 32l S agsé S5 A 5 ¥
5 ooliul Ly hg,y ol 53 0s,5 8, (4]
3 s b ol Shaie S Il o)l gl
Lol o310 o0 Jloyi sl lo p asslors 4y ilises lg>
o3ld (ol gl )3 b b5 8 L
6 ohm Jelge 51 36 L el 3gpeie SIS
yb 90 @b 5 oK) il 3L e iz ol
e o ay [NY gV sl e Tl
Sl g cdie glrools 5l sus ju S SSST o
g oo ool il L wain ools lged
deal 55 Sl (sliosls 893 558 1 Jlo e 53

! Fringe projection technique
2 Photometric stereo
3 BRDF
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® Multiple wavelength
* Bouguet
® Double three step method
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! Phase unwrapping
2 Root Mean Square Error
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Abstract

Fringe projection (FP) technique uses a fringe pattern in a determined direction to measure the three-
dimensional shape of the object. This paper surveys the effects of the object surface geometry on the accuracy
of the three-dimensional reconstruction. Inter-reflection in concave areas, a significant change of phase in step
edges, and lower signal to noise ratio in slope areas are the object geometry effects on the phase retrieval
process. We proposed an FP technique that uses a photometric stereo to classify the image pixels based on the
geometric properties of the object surface for selection of appropriate pattern direction. Experiments
demonstrate that our low-cost integrated system can improve the measurement’s accuracy of the objects with

complex geometry from 58 microns to 28 microns.
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