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High precision line structure light fast extraction algorithm
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Abstract ; The extraction of center lines from light fringes is a crucial step in line-structure light measurement ,as the ex-
traction accuracy directly affects the measurement speed and precision. In response to the low extraction accuracy issue
in traditional Steger algorithm due to large variations in light fringe width and excessive redundant points,an improved
Steger-based fast and high-precision method for exiracting center lines from light fringes is proposed in this paper. First
of all,the original image of light fringes is preprocessed to remove noise points and retain the region of interest. Then,the
width of light fringes is rapidly obtained by directly traversing pixel points, followed by Canny edge detection on the
fringe area and calculation of pixel initial points using the geometric center method. Finally,a one-dimensional convolu-
tion is performed on the initial points to construct the Hessian matrix, enabling further precise extraction of the center
line along the normal direction. Experimental results demonstrate that this algorithm improves accuracy by 42.6 % com-
pared to the traditional Steger algorithm and reduces processing time by 64.5 % ,thus achieving precise sub-pixel level
extraction of light fringes while meeting the real-time requirements of industrial measurement.
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Fig. 1 System components
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Tab. 1 Line laser module and camera parameters

WH LWOLHA ol AHAL
P BL/nm 660 +5 450 ~750
TAERR 5/ mm 350 ~ 600 Faixt
Wi/ (°) 30 27 x17
LT E/mW 100 /
Ve &S / 1920 x 1200
18 Z K/ pm / 3.0
£/ mm / 12
F 4 / 2.8
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Fig. 4 Effect image after preprocessing
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Fig. 5 Schematic diagram for fast calculation of stripe width
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Tab. 2 The center error values of the optical
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strip extracted by the three algorithms
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Bt B WA HL
IRBEE O = - 0.00135x + 130. 04687

y
ab Steger 4.9% y = —0.00421x + 130. 18725
'€= R/ y =—-0.00315x + 130. 13818

=—-0.00381x + 98. 35562

IREE O y
be Steger $.7% y =—-0.00390x + 98.47572
AT y = —0.00371x + 98. 30825

TR y =—-0.00610x + 131. 38809
cd Steger .75 y =—-0.00457x + 130. 33587
ARSI y =-0.00572x + 131. 1051

#23 B ab be ed ZBHR R SR G HL,
AR B 515 8 2P B RT3 E B4 Ry 2=
PEATERUE , 15 2 AR 23890 22 an e 10 fios

KEEE: [ Steger$iis: B ASCHik

0.15
0.1389

0.12685

BETFMENGE
T

0.05841

e
153
b3

0.04027}

0.0038

0.00

ab

B 10 =R R AL R OIREE
Fig. 10 Error values of the center of the light strip

extracted by the three algorithms

M 10 A LU Hy A SCRIE AR R i 220 A%
4¢ Steger T MK L TOL /N, L0 UEN T A SCH
IEREH AT A SR BOE A 80t DR 1A R R =
Bot Ao BRI B R 1A S I B A Y
HERPE ARG SE 1k o

N T B E LA A SCRRA A A K 45
SRR E A% 0 BEAT R R OR , ARG T 11 ()
H R BHESEATOR  RCR BN 11 B

(a) bR R Bl (b) AP T JRFR ISR

By r=—— () B R RO
B11 R ot e

Fig. 11 Local zooming comparison

LT L AT DAL, R H O 2 ) 2 B e
FE R, W R R BE S BB DR M VR AR R i —
THEAL, FF T S BRI O SRR 22 , (AR5 R
fEFEE 5 Steger SR AR I BE OV S INARE (B
PG K ETUR A, HB B TR ER
T AN A SO RS USOR e fd: , R 5 %
PR T, HAE NG A IR SO, 32
QUL AU SN )1 1 N Ve

(2) I35 53 B

Ry T BAIEAS SR B O B, 4 SR 3
FREREXT 6 Sk Fr AT O BRI, B ] i 5 4
BUS U, BUS YR AL DRy e o P ) AR BRI 8], 40
K12 firR o

R [ Steger i BN A<k
04 -

i /s

S

Bl 12 Ak mE IR L

Fig. 12 Time comparison diagram of each algorithm

M 12 7T LIF Y (250 Steger S35 4 B R #E



1926

WMot 5 a sk

554 %

IF, DR 0 ik el TR AR ) BRI IR A, A SR TR
B R HORLRE SR A R0 46 o, RO w0 i A AT IR
— G R B Hessian HifF, EE 5 T Steger X4
MMER TG, HE T i HAL S8R 1 X
B 40 T Ak PR ), FE R R AE S8 Steger 1Y
1/3 RS P 4R B H

(3) 38 R P A

R T BIEAR S S P, 20 ik LR iy
I DL SR RIS S s AR A T 52 5, A 3345 R 4n
Bl 13 iR .

(a) LA (b) ek (o) [

() ELAPORI () FIANPDREL () EIUE ORI
BI13 BOLARSHRIURER

Fig. 13 Schematic diagram of laser fringe extraction
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