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High Precision 3-Dimensional Object

Measurement using Slit Type of Laser Projector

ZEl E oA N O HS
(Tae Hyo Kim, Young Seok Park, Chuy Joong Lee)

Abstract : In this paper, we designed a line CCD camera for a flying image, which is composed of a line CCD

sensor(2048 cells) and a rotating mirror, and investigated its optical properties. We also made the 3-D image

from the flying image which is made of 2-D image being juxtaposed to 1-D images obtained by the camera, and

performed the calibration to acquire high precision 3-D data. As a result, we obtained the 3-D shape of a key

image having 0.5 mm resolution by the designed system. It was shown that the 3-D measurement system using

the slit type of laser projector is available to measure the high precision shape of objects.

Keywords : slit laser projector, flying image,
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Fig. 1. Structure of line CCD sensor.
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Fig. 2. Image formation of flying image.
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Fig. 3. Geometric structure of flying image.

9 WANSS A2 dYsle Zw, , h
o] A3 #AAE @9 Lol A& 5 YUk DE East

Mot - XSt - AEIBSt =2A H3H H6S 199712

o A, G)sh 2ol 47t tanf o tanaol B 3% 2
oxp4 oz gaa

— htana —d

tane +tan 8 tan(a +28)—tan 8 )

(ho +dw’+ (ko +3dv)w?+

(ho +2v%d-d)o+(ho?—dv)=0 (5)
o714 » =tan @ ©l 1L, w =tan B ©]9,(5)= 7}2} tan B
of #3 3a43 tan @ ol #F 234402 FAHT o] 4
oA Age 3HZM CCDAMZAAY AT dE& W4z
3til ol & BISIAIIZEA -89 BALE EsElA =Y,
B2 a9 49 2l Y 4olA AL A2 g
I CCDALA Atele] Al d7F 2He & 71d 4%, 4t
| AstE dES FL W99 zhido] dojAE w4t
Tt o o9t vE drt 2 gd HSole AET}
s, gde] F9-2 HA R d4e] deluA dd B =5
oAl Al&-% flying image® 7w}, stepping motorS
Abgste) ALE FAARoH, oz Ho 0.00288
[/pulse]®] ®3ll5S @3, A gaix Aoz
shade] Ao gAY Balse d=22 (mmlY o) 44x10*
[*/pulse] AT},

> 1
)~r10

o

gl 1 60

29 4. dY Hstel digt sdZ o, A9t BA
Fig. 4. Relation between @ and B for variable d.

Couk shelete) AN TES 9 5o BT o TN
Wzo) FAZOTVE YAZE owA ARUAR Fel
naA dis o2 g@E & ok

di=V G+ o+ {((f+ 2ptan a)? = LH81 6)

cosa

a9 504 aAfs =9 x¥AE WY so|th dWxE
7% ARA fEAEd e BAd 248 2Ey
st FHAAAM @A (o] Yo Ue R Af
wE "ol A & gart o35l olERE 2¥Ad
B AfE 78 £ Aok 284 flying image®] 4ol
A 3Bl dAES A= 219 CCDAA Alold) Hx|ahe A
-, a9 ZER YAIRE Fo] Aol whAlEo] g9l
CCDAIA O ol27|7tA B9 & wgAL dr= 1Y 302
FE (N} 2ol YEld 5 Utk d7M x € yE a, 8,
dell o3t deolHoz AARA

d.=V (h+ 0+ y+V 2+ (d+)* D




Journal of Control, Automation and Systems Engineering, Vol. 3, No. 6, December, 1997 615

Image plane
tens d:
! (f+Aftan o
o
\ f+Af
f - xEHa2l

Af @ XXA2 ey

29 5 Ak vigke] AT

Fig. 5. Image formation of typical camera.
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Fig. 7. Characteristic of image formation error.
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Fig. 8 Light scattering by image formation error.
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Fig. 10. Slit light projection.
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Fig. 11. Experimental system.

® 1. Calibration # 3 3t.
Table 1. The coordinates for calibration.

!

12

HEA x¥ #Eg vi #HEg
1 0.000000 20.000000
2 3.850000 20.000000
3 75.450000 20.000000
4 84.300000 20.000000
5 8.850000 30.000000
6 17.700000 30.000000
7 66.600000 30.000000
3 75.450000 30.000000
9 18.850000 28.000000
10 27.700000 28.000000
11 56.600000 28.000000
12 65.450000 28.000000
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