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A study on the Surface Measurement and Software Development
of a Structured Light Stripe Vision
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Abstract

Reconstructing 3D shape from 2D projections is becoming an increasingly important topic in
computer vision and has been applied in various domains. In reverse engineering, product
development may be expedited by measuring the surface information of a solid model to reconstruct
its 3D virtual model in the reverse sense. In addition, many industrial processes need an accurate 3D
measurement of their products. This is particularly important for parts of complex geometry, which
are present at several industries such as ceramics, plastics, castings, shoe making, etc. In this paper
a CCD camera, two laser projectors, and an X-Y-Z translation stage is used to form a structured
light stripe vision system. Two laser projectors are used to solve the problem that the stripes may
not be projected onto some part of an object surface to ensure that complete 3D surface
measurement information may be acquired. This system is used to measure the dimension of a pipe
to evaluate the system measurement accuracy for the curved surface measurement.

Key words: CCD camera, laser projector, structured light stripe vision system, error evaluation, pipe
measurement
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X MEAN | VARIANCE STANDARD
(mm) (um) (um) DEVIATION
(1)
-8 5.147 0.0026 5.092
-5 3.524 0.0016 4.026
5 1.810 0.0083 2.083
8 4.733 0.0020 1.401

A1 Bk Ry FRFER D PR REEL (ZFF )

X MEAN VARIANCE STANDARD
(mm) (um) (um) DEVIATION
()
-8 5.822 0.0018 1.085
-5 3.568 0.0049 4.116
5 2.930 0.0095 4.739
8 4.733 0.0082 6.795

2 B RERRE LRFER S e R RIFEL (LT H)

Position of
Cross Laser CMM Error (mm)
Section
1 10.1298 10.06240 0.0674
2 10.0974 10.05895 0.0385
3 10.0601 10.05400 0.0610
4 10.0867 10.05575 0.0310

% BRIOF #2307 F¥rg =% B REAER

Position of
Cross Laser CMM Error (mm)
Section
1 17.5513 17.5270 0.0243
2 17.6043 17.5307 0.0736
3 17.5079 17.5340 0.0261
4 17.5933 17.5370 0.0563

# AR1TS Rl @ E73 e 8 8 PRELTR
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(# % ) Surface Measurement of a Structured Light Stripe Vision System
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(# %) Reconstructing 3D shape from 2D projections is becoming an increasingly important
topic in computer vision and has been applied in various domains. In reverse engineering,
product development may be expedited by measuring the surface information of a solid
model to reconstruct its 3D virtual model in the reverse sense. In addition, many
industrial processes need an accurate 3D measurement of their products. This is
particularly important for parts of complex geometry, which are present at several
industries such as ceramics, plastics, castings, shoe making, etc. In this paper a CCD
camera, two laser projectors, and an X-Y-Z translation stage is used to form a structured
light stripe vision system. Two laser projectors are used to solve the problem that the
stripes may not be projected onto some part of an object surface to ensure that complete
3D surface measurement information may be acquired.

BERAF WAL LF2HRERUSE AL 1R US U £

. e ﬂﬁﬁP’ﬂﬁiéﬁﬁVﬂmw #FHA R o
2. Ao BIEQARY > AR XM B2 QBE1 ¥ HARY T HEOTR
A peen3D A e A5k o

AE RS- A HE O 2 RREFHARE TREXR ST - VLD
3DE Rk S e

CH BT FBJIZAEPR G e




PeEREHFF LTS REL

R AL R

33 S5 0 99-2221-E-216-035-

PE LA RERERNARE i BRI MBS TY

FE O R

Apgy| P iwEBE
& 5 Fp FREES gt | RERT ﬁ&*”%%*‘*%
i (s |B(z 7% AL - | B S
fegg) | EHE) ST =
%)
R 0 0 100%
o PEEELEARL |0 0 100% #
¥ E T
it g | | 100%
P 0 0 100%
o1 d ﬁ%f g 0 0 100% .
S 9 0 0 100%
Hr ¢ ¥ 0 0 100% s
R I
B4 & 0 0 100% + A
L4 | | 100%
fgrsih A4 [E A4 0 0 100% o
=X
(2R [BLumih 0 0 100%
LiEen 0 0 100%
L 0 | 100%
o e PAARRBTED |0 0 100% F
gﬁ‘nQ E T
it g 0 0 100%
L1 0 0 100% 2 /&
%11 v %%é % ¥ 0 0 100% "
O 0 0 100%
BN (,l\
" i 0 0 100% “
A I
#1142 0 0 100% + A
L4 0 0 100%
fgraid A4 (B 0 0 100%
A =
(hEE) LR 0 0 100% '
LiEmm 0 0 100%




H A%
(i Bt iigz &
5 hoyE B s d S
WEn L ER%EE
AT A R R
SRR N S R £
B2 E M E R
EE G F A

}ljo)

’i X538 P

freks

—

R E(FFHEEEN)

i/ e

Re|grga g A1 8

Vlgen

Byr A0 iR

T e

3
1
4e
g |FiHE/ iy
i
p

PEASHAEZ S (BR) Ak

OO O OO O o (o




R R ERFI VRS FFL p T4

wﬁpi*ﬁ%@?%ﬁ SRR E ST PR A R B S Y
B (HRAEFENRL2L TR FE-BFAE-HRFRLTRE) LT
LMD IEANY R IREFRAL L MY R - FEER

Lpem g M 3 2Ry 5Ap HALR ~ E W P R - SRR
lé$ﬂﬁ

(Jx 2 p % Gep > 2100 3 5°2)

IR % % 0z

HEES-F AN

[(J# & & %]

o

2 Eﬂﬂq\'-ﬁc,__g,ﬂh‘ﬁﬂil’*}z\ A v ﬂ—g;«f ES F—ﬂ»:
wr W72 Orga228%6 OFER? O
B e & LY ¢ He
P s [e HE [Ja? He
Hi (12100 % 502)

3. ik F T e~ HATLIAT ~ AL G éf,:;?‘ FE oo PR
E (HRAAESEFTARLA2ZLHK T :

500 F % ')

AT A BT AR

L% - BRI R P BRI APEE 5 5 F SRR

2. FRA-KGER R R ITD S RE R L0 ORI > I B R \

3. miR* - 2 CCD 4pts 2 - & F SR PR E L R R 2

B2

I hge 1 A2fAEL o e €9 WHCY S 3D AR AR -
2. f- A EWAL BT EY By UBEiE HASF LG ARAS
A FR g G 3D £ Rl o

A2 P A TR T MR A RE T R ERY MY RABEET L2 | pixel (iR >
A ddoit RIEL X G AR AR OTHLFERS oo BT A SRR ERIF LG P S
FE o




