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An Algorithm for Discriminating Overlapped Stripes in 3D Object
Reconstruction Using Phase-Shifting Raster Projection
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(Image Information Institute , School of El ics and Information Engineering ,Sichuan University , Chengdu 610064 )

Abstract Raster projection imaging is an important technology for 3D object reconstruction and measurement. It will be
applied widely in the fields of research, manufacturing, culture and art, medicine, etc. So far, the technology is still in
low automation and low speed. Hence, its development is significant theorefically and practically. In this paper, the
principles of raster projection imaging and 3D object reconstruction are introduced firstly. Then a method is proposed for
determining the depth of 3D object surface using raster stripe encoding, decoding, phase shifting, and Moire phase
unwrapping. The raster stripes are encoded in 7 digit binary codes obtained by bisection and the phase shifting is performed
by a sine function of 8 step shifting in m/4 interval. In this paper, an algorithm is also proposed to avoid stripe decoding
errors caused by the overlapping of raster projection stripes. The algorithm uses the position correlation of the stripes in
raster projection sequential images and the intensity accumulation of the stripes to discriminate the overlapped stripes. The
algorithm can speed up the stripe decoding and phase unwrapping, reduce required memory size, promote automation, and
increase measurement precision.
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Fig.1 Raster projection imaging system
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Fig.3 Eight images of sine phase-shifting raster stripes projected onto object surface
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Fig.4 Overlapped stripes of raster projection

WX FF B RL BN EERFEICRY
fr B BB K, T E IR RS BT, B R4
B B T IT &, N W Bl S B B

KR — MBS, EENFBREEE =

B R B AR SR 3 R R B IR BEAE, LA R 4 B K BE
BN KRS RIR . P RERFLE TR
HXF L,

WE2 PE MBS ASER, Bl h%
BMER M EERPRARE RARER—2a T X
SRS R4 K BB, OF EL¥ b B B R 4k
BN EHALHFEOKREENLZEZGN L ~2"
e, BENFEKEEKNEAFBENT .

(DE2(a) A - BARG A&
Rk, MTFHAEBRFRKERLEENR1~2", %
FOWARRERES RN A FLE (B S) HIE
LTS HKEEN a, =27

2)BE2(b)PARFRFL, AT o, KIHL,
W3, & KEMESHH a, =2"",a,=2"" 44, =
3x2%2%,

) E2(e)FH 4 FHRL, HHNT a0,
Wi, R, &K E M HINR 6, =2" 0, =2" +

a,=3%x2"3 4, =2"" $2a, =5 x2" a, =2" 7 +

S5 fRMafan
Fig.5 Composed edges

3a, =7 x2"7%;

(4) WA, KRR BUE M BRE B P RR R
MKEE, BIRESHRLRARMRBERER 1,2,
4 .. 2M

(5)% M iE&SETRHFEREM, REZK
BEENEB AR RRMA L ~2" BB R
2H, '

BsiREdZs AR EARKOKEME,
REGBEMAREE., P AYKE, &R
I ER RSN R RO KEME, BT URE S
YERLNXEBRR.

EYEBAR 2 PREMELUE, B TFOH&K
MES, ZUEERE, AREBRIEE,

it h g R P S A RRIRUT
b H

B—BAR code[n][m], KA n,m HIEBH,
nRRTRES KRS E,n=0,1,-,6;
m BRERP-THREARONIE, K m=0,1,-,
2", B4 code Jy—HIKEE, RAH n WE T
E—THPEn M ARSNKEE, HZS -2
SN, RAESHBB TR

mE =01

code[0][m] =63
gyl

code[n][m] =code[n -1][floor(m/2)] +2°"

Hp floor(m/2) ¥t m/2 [ FERE,

#Hm A

code[n][m] =code[n-1][mr2] -2°"
Hm R

code[n][m] =code[n -1]1[(m -1)/2] +2°™"
HT7IRERPHNE—EEE L —EESER



730 b HERER 2R

F10%

R B, BT AT LA K E B SR L LB

6 heEd U ERBELBEHAREE, £
HREROKEENLEEGEE . EEDLBRFER
RT3 T BT BT, 5 R o R Ok ) B g
B, EPRASSMAREHFATENERAK
JE B 38 ) LA S AT BB ph TR R A ALK o

6 MmMAWkEKNFLHE

Fig. 6 Edges after an object presents
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