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Fig. 1 The principle of color 3-dimensional laser

scanning measurement system
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Fig. 2 Sketch of CCD camera model
Bl oo JA AR BRSOy o-Ze HBRAZ ML
BEFEROCH, 5B EILA 5P | (CCD 5oL
EDEE,O NS BRFHE LR, =GP
JeEE L, B —E £ BREHL CCD gy LT e, H
1 CCD B TRER ¥ H1 . O o, MAYEER f HiR
BYLAREE. o O fERF LR O-XY,
HXBmGgREE S m,Y hEE T X M, F O
XY RAETFHMALIRR, o oo AAEREILALIFR
O TeYeZe s B e WA yo BHAMHIFAT T X BRI Y B
2] — 5 Pz sy 2 TERTE LR BB SR PX,
YD, JesEdn O IR T B VLG 3 AR R T AY — 4k
AFRA O (ugrv0) s BR PXL Y TETHE N R
AR TR AFRA Pu, ), BRFE WU B 5% B R R
frE . Y EE =4 (2o s yo s 20D T E LG

FE R 2 AR R Cu s v) B 35 78 B A R L

T
2y
1
1 L @b

1 My Mz Ny
M= |my my My my
Mz M3y M3z Mgy

it:':':' AFE O,ﬁttfﬂii?;mu s Mz 9°%% 9 M3y %(ﬂﬂ%%
REE,

(D) AERGHINERBHRAR, EE TIHHE
DL % — 4 A 4 0 25 Ji) B 00 05 = 4 A A5 Y B e o6
A L2ANSE o smy s oms  XESETREM
B HIRERH
3.2 ERFEmARNERD

TE U 8 B, 25 2 AL S R S BOE R IR B0
o T 78 =5 (8] 3 63 3l , 78 25 [ 8 A 24 6P,
B HEIFRABE N 6, W 3 iR &5 & ot

- TG 7 4y =5 (8] AL A 2R HP G TR T R A

Gxw T+ by Tz +de = 0, (2)
A7 AR (D M2 (2) 8 AT S B LR B A AR
(uyv) MG RN G ENERIFRTH=
YR AR (20 s Yo 0 20) ZIAIRIR R,

Wz, — My

31— My Wy — My Ly
UNg — Mg UNzy — Myy UMz — My Yw
a by Ce Zw
14 T UMz
Moy = UMy | » (3)
—d,

G KB TFH T HENERE . PN TVHSE a,
by sch ’dk sk =1,2,",n %Hﬂ%iFﬁﬁﬁﬁﬁ%*
o,

Laser diode

Light plane
ax by ez, d=0

) Image plane

Fig.3 Light plane equation measurement model
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Fig. 4 The principle of CCD camera calibration
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Fig. 5 The principle of laser plane calibration
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Fig. 6 The principle of merging image
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Table 1 Correspondence relation between 2-D

color information and 3-D coordinate

projects
No. [2-dimension color information 3-dimension coordinate
1 (ul ’“01)+RGB1 (.221,3)1,21)
(uz s"l/z)“‘RGBg (Iz ' V2 yZz)
3 (us ’1/3)+RGB3 (xs ' V3 ,23)
n (4. »v,) +RGB, (s Vu 9 2a)
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Fig. 7 The structure of the measurement system
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Table 2 Every group parameter value and it

correspondence 8

Parameter value Intersection angle
a /mm b /mm () 6 (™
120 70 12 186
185 70 15 177
205 85 18 167
270 125 23 156
330 30 28 146
390 35 30 137
410 81 32 127
500 70 40 117
660 70 58 104
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Abstract :

Tao Li

Zheng Yizhong

A method of color three-dimensional laser scanning measurement based on the

monochrome three-dimensional measurement and color digital image is presented. A three-
dimensional light plane equation measurement model is derived. A novel calibration method to
determine the system parameters is proposed, as well as a calibration jig is designed and
produced. An auto-merging technique on color information and the three-dimensional

measured data is brought out.

The satisfying result is obtained by the experimental

measurement on a doll cat model with the system.

Key words: optical measurement; color three-dimensional measurement; light plane equation;

laser scanning; parameters calibration



