BH OAE® R e
FOE H4¥, 2001 12, 2001-6-4-3-6

ri
]
e
4

1% 3X W4 5 T &SN Ao

0

WST, o], ol

A Study on the Efficiency Improvement of a 3D Shape
Measuring Apparatus With High Speed

Seung-Kyu Park®, IlI-Keun Rhee™*, Young-Hun Lee**
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In this paper, we designed a 3D shape measuring system with high speed and high
measurement resolution using line-shaped sine stripes of a LCD projector. We proposed
an effective method to improve measurement efficiency for a 3D shape measuring system
by finding the deficient shape information areas and recovering the shape information
efficiently. We experimentally confirmed the improvement of measurement efficiency.
Deficient shape information areas can be inevitably existed in a acquired image caused by
the camera view angle and surface shapes of an object. The measurement efficiency is
turned out to be improved by extracting these shadow areas and recovering the shape
information efficiently using both a variable rated normalization and a variable sized

phase recovering windows.

+ BEARAAT L dol A7 ST
s gols AR e ws



I. M2

2Hel B9 g4& FHshe 71ge A A
ol 2% BY A Alzde] PG AsHE F
@ HF Y EoF SN 7HE F2¥ Releint(l). &
A9 32 BY FAS SHse e A3 A
g olgshe ZIAARL W ulHSAe FEHA B
ol stk #T AFE JlEe] B tdo] o4 37
o] MaRNE Y 240 7hssha Az ololA
de) A7Hn $85n sl FAelth E9Y F& o

=

=

43 ZAe 29 FEFF WEe 2 AR 71z

g FAA F2PEH AU E 08T wolFR F2d
ol gicH2~4). A4dE °l8F Y & WYe
ARFY wol2 FHWS WUsTl A% Aol U=
v Aol A RAAMT xo] JRE FFEn
A ©iol sich ANUE o8 wolFR FE Y
& 3 ZE AN o] ARE &+ A R
Fol gloy §4% EAFY Wit FA {9 wolz
Soll 23 ol (5, 6)

B FRolA Bda Jeleke A dal
ME g Zdxd Yxjstez sheled A5se F9A

Gare Fhlcel B2 Zhweh ERBA) we} YAHo
2 whlgo] We FRol} £ ¥iel w4 33
A EWl BALgo] Sobd AP $EG $EE 3
e AsAS Fas) ol=AE BT 4 UTHE),
2 59 SRl ol WAL 94 N $Eene
¥E ol ARE AZ 299 we oyl zgd
94 2ot 23€c oH@ et 38 Fur A
el Basgeln olelz uehdt  olelg
29 yre Oew 2z deg £ gen 53 o
97 e vlad PEANE Y4E 4 glens ¥ 4
FoME o2 EHHom AAN 2gAae 23
£84E PR,

o] =]
sk

2.1 AlAEe] 2N

AT 7Y FE o|8% A 3 Az=le 4
€ Fig. 13 2tk 7]1E9 Rell tlale] 433 s 9
g LCDEZAE e ARl 448 HEn &
2y fidE S AR 71ER] gk $34
Aol gl gk &A4A 94E 530 rEdHes
e 22 Al LAl $1Aske Pe C& LCDEZAE 9}
CCD v} Behallzel Fodo X3t AY de
LCD ZzAEs9 CCD 7HE Alely Azl & P9} C
Atele] Azleld},

71 ol AXshs Ao A Azt WE
7Y HelE ZAZ W, olE A CA BHE H%
#go] & dglo] Pojie}), ZPAe FUA ol hi
71ER4e adl fxsht AR ColM #EE 31Y by
2o #230M 29 ho} b onx] UM 2L
Hoz QHEER a0l bR |FERAMYE ET &
234 U o] holl Tl ARE Fig. 194 as)
bAlele] Azlzye 78 4= doh(5).

LiCD
e 5
, B
’ 4

h
Are ]z
b R o

Fig. 1 Configuration of shape measuring system
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Fig. 2 Flowchart of signal processing
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Fig. 3 Vertical line profile of a raw image and
a smoothed image
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Fig. 4 Object image with projected sine stripes
and projected wihte lights
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Fig. 5 Normalized image from a raw image and an
adaptively normalized image
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Fig. 6 Extracted phase map after adaptive
normalization
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Fig. 7 Extracted 3D image with no smoothing
normalization

Fig. 8 Extracted 3D image with smoothing(3x3)
normalization

Fig. 9 Extracted 3D image with smoothing(7x7)
normalization
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Fig. 10 Extracted 3D image with adaptive
normalization
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