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A Study on 3-D Shape Measurement and Application by Using Digital
Projection Moiré (II)

Weon-Jae Ryu’, Young-June Kang®, Hyung-Min Rho™* and Dong-Hwan Lee™*

ABSTRACT

A simple dimension measuring method for the measurement of human bust has been developed using projection
moiré. The 3-D data of a human bust was calculated from the 2dimensional image information obtained by the stripe
using projection moiré. The creation of 3-D geometric shape by digitizing real objects has been widely investigated in
reverse engineering(RE). This procedure generally consists of three basic steps: data capture, data alignment and model
reconstruction. In order to achieve a complete model, multiple scans must be taken and aligned.
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7|34Y h(x, y) = Height of Object
: ¢ 1,= Wrapped phase
I, = Intensity of measured point m = Absolute Moir¢ Fringe Order
I, = Average Intensity
Y = Visibility of Fringe .M 8
4= Amount of Phase Shifting
@ (x. y)= Measured Phase ddiatdelA FEd EFHWPL Opto-
A = Wavelength mechatronics ¢ ©]F & JHA 1 TYdd EofoA
g = Pitch of Virtual Reference Grating #8% SHAVPLE AMSHD I, ¥ 4T
L = Length of Camera to Reference Plane o} Eofollx oA R Fag 4L ¥ Ao
d = Length of Camera to Projector Z1HE 21 gl 2 Fo 53] AAE ZHAY
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Fig. 1 Optical geometry of projection moiré
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Fig. 2 Basic concept of two-wavelength moiré
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Fig. 3 The relative position of three employed scanners
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Fig.5 Specimen for measurement

Table 1 Error analysis of measurement system

R Ae EF %0 AEY
ZAL2
(mm) (mm)
ojul & 300.67 +0.09 ~ -0.08
FE(IF) 288.03 +0.07 ~ -0.06
UYE(LEZ 287.84 +0.08 ~ -0.06
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Fig.6 The reference phase-maps
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(b) g gratingmonré

(c) Beamg moifé (d) 3-D plot
Fig. 8 The left view images
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(©) Beating moiré (d) 3-D plot
Fig. 9 The right view images

(a) The front view (b) The back view
Fig. 10 The composition images
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