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Abstract

A phase-shifting projection moiré method particularly
intended for high-speed three-dimensional shape reconstruction of
diffuse objects is presented. Emphasis is on realization of phase-
shifting fringe analysis in projection moiré topography using a set
of line grating pairs designed to provide different phase shifts in
sequence. Further a time-integral fringe capturing scheme is
devised to remove undesirable high frequency original grating
patterns in real-time without time-consuming software image
processing. Finally the performances of the proposed method are
discussed with measurement results.

Key Words : Projection Moiré Topography, Phase-shifting
Fringe Analysis, Phase-shifting Grating, Three-dimensional
Modelling, Time-integral Fringe Capturing

1 HE

HZ Fol f2 FHE Awd AvE™, O3 Fo A4
e AE EFALANRAE YA Y B
FAEEC BEHoz AlLEHAY 3 ALEAEAI S
o] o] FaHofont FIHA ghu o, Gy, 2
H(entertainmen)At Y, =2 A F #EF o g ABg
DA BAE e ¥or2 I FEYUAE FFsE1n ¥
T AE oyA A Eh3E £ Ak FEEekal golA
3k HAEAHLE oju] FaG Hof2A g oiyg g
T FetHukel gA946M o ¥ Favt &R

A= FAolth ot A 3 LY AEHE
FHA B ol4HRE AR skn me) a8
P& 2 AlaellA W ke 2EF 248 AHMT 3
AFAYFEA7) e FEIA AFREHY ok 95 49
A x Alge]l AAstr|d BrlsalAY 2L fEe] u
Ex adxe d7)de HHd 2HEWQS o]gsmy A
gz g Wy FE 3AY8AEHL B O 2E5e
ZAsn o] E ol & HFEEH YA A= go
24 B 2AFES dFdsn ok 28 2o A
HEAdell e 2ok Qlzte] Zgd sign AAsHE
FTaolv Bgd ANA 3984 EY42 S FEEA
AbREO A Atk AT FojA= o EZolu} aldkae]e
A 2 WYE FFHA L8lRle HYye 3198 4E
A& &ujzbel 7t A £ A Awg &F s
= % 3 S8 E F458A Etsln gds 4otk

Bolal(Moirg)d L2 Loz L AQAE] o7 &
B ZEH LYFFAM FAd" A AAA =Z
FHE dAs Tolrh, ol Zolale S S #
solE2 FaHAM T oA ol FrHEe miwel dAA
o LA ddHeR vlEe Hue vHA HNEodE
A= 5o BHEHEAM dA Ao AA Ho
Beolddoz d9HE o] RS HF oy Rojz F
He Fohaigel AdA A9 EAET ole} 3 LIy
2o ol27|7tA €L FHHAE At

GAY molwles dvty oz AL stmal sl= of
ol WAy Tz AEE oA FAmH e FaAlsln
e gato] ohetd dgElojal Jate o]n)AE ThA
FAL g Fzlel BAE v|EFHA dAozd Zol

[

e

i

i

111



Session B B EhA Pe niy 2o}

FHE ST HYolrt o] YA REoleg e vlmA Z
A 34AYLEH €8] AHEHoHG B AR
Ae Aol AAE o8& FAtH mold disM A
A8 dFct, Gar Roluled Moy A{gge
24 23RS FAANND A4APE HE
o] 27l AL fdHoleatd HH gL A
e AddoldaAg MEo) Atdt w3 3 Ygoz
8 EFEHTE PAAN7) HH g IHRAE AR
oz dAHes dAgE o BAFEL FAo]
FHE ol &t APPo} HFH|FAE o] &7 A
Nege A7, ARetn A=) Aty EAYE T
NERE BATE g S A dA4 53
€ FPgeaE 0 284S YFdt

2 F§AHY Eeole(Projection moiré topography)

¥ 1 & gAld] Relwlel sl 2HA FetAE
B Ech Gata] Tolele IAA HGAlARy FTHE g%
AALA 2% (projection system)¥ F g Azjolo|z| o] HAb
2 gt B4 Al (viewing system)o 2 Uy}
oz dutyoz wWade] Algslolan, PP
B AlelolE P} W2 FAxldC FdEA A
B2 A% G A Z(condenser)?t Y X gk T 4 P
A8 7HAE FdF ALZAAN 4z R44x
{projection grating)®}F 71 & A (viewing grating) 2 A}-§-5 of
Ak 0lE F JA= FF4 d&HA F3AA T FAAY
gades HX3A Hoh AWHR= o493 Az
#4el 1:1 91 7)-8 % (Ronchi-rulling) B AE AM&FT}
Fge oM =9 Hejzxl RgFEANLT FYgHA=
(projection lens)ol] 3|4 EHUFEH o FFH|FAL
o84 FdE AAgee B BAe Feold e}
A HolAA Sz, o) ¥8d AxE oA BEdz
(viewing lens)oll 2#lA 71EH=} Ao 4 HA "ok
o] o Rold Frle 71EAZ Ao FHHAADZ AF
Hoz sol W E(relay lens)ol]l 284 ¢Cp Fivlels] 2
4 =HA Aok o] FEAAA Zelw FHe FaFw
(equi-order plane)o] WHOoR FAH7 HJME FYA=
2 FEN FdAd=el FHol WHsalel i § W=
2o e 9 sofvt gt & FgAaPa #FAb
A2aeA Axg Az7t FEH FPT Jdy @ F
of didld AHez FAHAH A T

ccd array  viewing graing :

—
relay lens * viewing, lens pixy)
projection grating d
light source . h{rt
—q
object

condenser projection lens

Figure 1. Optical configuration of projection moiré
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Figure 2. Phase shifting for projection moiré
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Figure 3. Photograph of experimental setup for phase-shifting
projection moiré topography
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(a) raw image

(b) enhanced image

Figure 4. Time-integral fringe capturing
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(b) cross-sectional profiles

Figure 5. 3-D reconstruction example
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Figure 6. 3-D Reconstruction of free-formed surfaces
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