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Laser centerline extraction method for 3D measurement of

structured light in multi-scenarios
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2. Beijing Century Real Technology Co., Ltd., Beijing 100085, China)

Abstract: 3D measurement of structured light technology is an extremely vital approach to obtain 3D
information of objects. Extraction of the centerline of laser stripe is a key factor that could affect the
accuracy and speed of 3D measurement of structured light in the meantime. A method of extracting
centerline of laser stripe for 3D measurement of structured light that adaptive to multiple scenarios was
proposed. The adaptive convolution template was generated by making full use of the geometric
information and correlation of laser stripe in the image, which can filter and enhance the image quality of
laser stripe and enable the gray value of cross-section of laser stripe satisfy the Gauss distribution. The
sub-pixel accurate localization and extraction of laser stripe centerline were realized by gray weighted
algorithm. The experimental results show that the proposed adaptive convolutional algorithm can extract
the laser stripe centerlines of the objects with different shapes and materials based on multi-scenarios and

overcome the influence of uneven brightness and noise at the same time. Based on the algorithm, the
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extraction time of single frame is shortened to 0.107 s and the relative error is reduced to 0.076 5%,

which improves the extraction accuracy and speed of laser stripe centerline effectively.

Key words: 3D measurement; line structured light;

self-adaptive convolution;

0 3]

SO = 4R B FOR BTz N T Dk (BE
ON R B SRR — RRE T = A A AR AR R Y
SYEAE L LG A R BILZE A, ) TG A 4
Fiod O ARAE B, MPLRE I G B L 2L SE )
R =g, Ho ERAL B AR R O S B0rh
2RI 4R IR 5 MR 25 1 O = A 0 RS R R )
A o BRAR AR P0G A% SR TR 22 i 0T B B )
i, MR T 2 B3 5T S 6] LT BR 85 14 0 1k b 28 %
Ak 3R RS B2 R B2 HR TE 22 S R BOL T Ok 19
WOG KR BOE RS 5 WOG SR LSS o0 A A Ky R
PSR R R, R 52 R WO A% S0 B RO RS B AL
B DT, G faf o ff | PR B b 42 OBOE SR 80 b 2L 2
S5 46 O = 4R I A R A A TR A OC B ]

BRI S R T, WO S 80 0 R AR U T
— B DU i P e BORS B R PR i, EE AR
Steger & 12 F1 Gauss 804 5 1, DL KX AE G HERiE
FH K Bt A itk Oy 1, Horp Steger 385 A HTEOE
Forh oW — B E . B RO O S Ay
A7 R 52 R A& B0 0 E A, Gauss 487 B 3% D) 32 2 A
FHOE 4 SRS #0HNE R B R AT w30 o0 A S B AR Ao
O PRI, 3K T S8 B 1k R IBORS S T O SR B
JE R g W o A R R A TR R R R R R .
W ABLEE 5 T A5 v R i A i 077 o B R R T Gk
SRR SR, H AR R T A ™ s ) AR R T RO
FrtE S 22 MO0 T, WO 2 80O 48 BURS 2R R R
FEAIG o fE LR b, TF /A 28 N RLAR 7 4 E I 2540
D3 2 B 55, 2R L SACM Jy vk 552 B I 5 25 11
Hy G 2 A RS RIS O R B g, (HIEOF
FER 2 CTE T L BR L) 35T PR EO6 Sk 80
AL, REEMTAAEZF TN E S 50 .
I, A WEOE 2 8o 48 IOy 25 T8 (R I i 2
Y55 T R0t = 4R B A R BE L R ORI R,

gray weighted

stripe centerline extraction;

SCHAR I T —RlE T 2R 5T Aot =4k
I B RO 2 SO D R AR OT I o %07 I T LA
B bR b R A SR AR L BN 3 ) O A B0
DRI B O X BRI BEO6 T AT R A RS
45 14 0l = Ak S 114 o R DR A

1 SR EEFLEGRSEES

LZ R g5 T BB RS 800 R R A Sk X
DU 24 2 TR R M 25 SR I W A R 5 H bR . 2RO
S BUIR 5T 2 e T R R 4 AT R ) 2k B0 0 BRI
G RE (0 S B, A 43 A DU 28 W AR SO 2% B0 BE 4 A e
PR, BORCAr F7 5 1 374x1 920 J5E 45 G b 1943 5
AL, A 1 RS .

M T(a)~(d) B 43 Bt , 7T LLE H U 28 2% 803 i
AFTE TG B 58 JE v A A I B4, Ry ot ok R 2 501
G T bk 22 A7 30 8 e ) B A = A A, AR R Gl i
B Ry T A b i S TR Y S B S A R R IR 1
G AT R AR 06 2 B0 58 BE 4 A AT DL RRAE

(1) & YR 808K 3 R B S 8 4 A
], 10 5o B 5 0 A I PR 42

(2) ) 28 R A4 B I 2% B0 58 BE A7 AR R 22 5+

(3) Wt A o 5 B il AR = B o A, A7 AE
R

Left
2501 Middle
Right
200
o
=2
g 150F
>
<
G 100} N
/
J (a2)
0 = — :
600 650 700 750 800

0113004-2



bl ok TR

% 14

www.irla.cn

%49 %

Fabric

Left
2501 Middle
Right
200f
k)
=
S 150}
>
<
5 100}
50t
/\ (b2)
0 , -
400 450 500 550
Row

Wheel

D — i,

250 Left
Middle
2001 Right
E
= 150F
>
>
£ 100f
&)
50t
(c2)

0 —L L 2 b
760 780 800 820 840 860 880 900

Row

Stone

Left
2501 Middle
Right
200
o
2
S 150}
>
s
5 100}
50F
A\_@
0 -l

720 740 760 780 800 820
Row

1Y 25 Wy A O VA8 B ok o TR A 6 A 0 vl [l oz 858 D32 G AR
Fig.1 Brightness distribution of laser image and corresponding

left-right and middle position of four kinds of objects
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Fig.2 Brightness distribution of laser image after median filtering
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Fig.3 Adaptive convolution results with different n values
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Fig.4 Adaptive convolution results with different ¢ values
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Fig.5 Laser centerline extraction results and brightness distribution
of laser image after adaptive convolution of four kinds

of objects
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