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Abstract: In order to achieve the measurement of smooth metal surface with the structure-light vision
measurement method, it is required to extract image of the characteristic light stripe. In this paper,
measurement for diameter of a motor car axle is taken as an example for analysis and research on Re-
gion-of-Interest (Rol) of the characteristic light stripe and the method for its automatic extraction.
first, the corrosion template is designed in accordance with imaging features of the axle light stripe;
second, the Rol of the characteristic light stripe image is obtained by means of the morphological im-
age processing technique, namely the corrosion technique and morphological reconstruction technique,
etc. » and then the reference line of the light stripe is preliminarily extracted in the Rol; finally, the
normal vector of each point is calculated based on the referenced line, and then the center of the char-
acteristic light stripe is confirmed by working out the ball center in each normal vector. Experimental
results indicate that Rol of the characteristic light stripe can be quickly and accurately confirmed, thus

the characteristic light stripe can be extracted automatically. The standard deviation of the axle diame-

Wi B H3:2016-06-05; 11T H#1:2016-06-12.
HEE&WA . 5 ME R & BRI B3 H (No. 20150204053GX, No. 20160101286]C)



584 e KE® TR

5 24 &

ter calculated based on center coordinate of the characteristic light stripe shall be less than 0. 015 mm.

The method completely satisfies the requirements for extraction of characteristic light stripe in the vi-

sion measurement of motor car axle, and such requirements include fast speed, high precision, good

stability and strong anti-jamming capacity.
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uu\‘

1 7]

e 3 4R B R AT AT Y — b B 25
i T 7E ARSI A E AR, TR D)
Frp A AR Z2 00 04 < el T A L AN AR B A A
o XEETF S s AT R e BB A
A e B VR R R SR . IR X Bl A OGR4
Ji o R AR o R B, B N B A
7 A X Bl A A <5 e it TR AG DN A 3 A A U
PR R T o0 RO RAEAL GER R I T B A AU
IR o i ELAS 0 25 SRl 5 32 0 4 T 2R
I N By 22 56 25 DR Z S L R YA PRIE L B
ARG IR Al 1y 2 BR A SR AR S
B TSRO LS8 HOR 2 U6 I T 4 Bl 2
MR R P RS TRUROR) i ie IR e IR A
(O ARRAE D' AR HEAT AR AL AN A3 BT o AFRAS 1 0 42
B R E RE SR i TR AR AR I A
SV BRAAR AL B T AR A0 £ R BT LR
A I MER S U S BN B A9 SCHE . by 7000 i B
Y om S % L BOE R R TN L7 2 R AT R DG &
PRI B ETES R LA T O RN R
Wb it A R B R T IR AE O 25 N TR U
o XEETTIE Sy T LB O A5 4R UK JE A
A SCEE X < TR i T 0 3% TR AE D' 4% T 0™
HAY LG AR T — Bl BT A PR R B R AR DG &%
F R PR L I DA Al N SF I D 61 % e O 3

PN
2 REA B R @A L R

H S5 56 T J7 2% 047 I S, 2 AR )

00 T 2 9 S TR B s R GRS O Rl B
II AT RN

I, = IncosO, (@D

Frbs I O S5 IAR 3R THIk 26 J5 ) 1) SO 5 B2 T, 0

L LR 0 075 1 (Y JOL R E

BORE LB Y AR HL RO 4% A0 T 45 19 7 Ok
FR R RHAILAR AT LA 4 5 ) B AR 1Y B R R
J& W A Ak B AL ARy O

(EXH 4100 A4 <6 T 2 b 2 T T 7 AR AL AR U
BRGNS 2645 2 0 T 8 s 42 5 2 A 2 B
R 18 RS L A AR LT )

(1T <6 Ja 2 10 A9 B 1T S R AR 5 3 SR AR L
S IOCHELI i Z 18] AT A —RE 1 Je A1 L I8 S 5ok
B RS TE 4 Jm R L I O R E A

(2) HA — % B3 11 S 5 A 4 Jim 2 1 m] DA JH]
FEL 2% ol B 2 2 B G IR AT IR . X AR T
AR AR X 48 0 O IR BRI BRI

(3D AR T ZAR R 18 S S 6ok iiAR , 7 BRAH B
SR B e A B S 18 S O o A R )L HOR
I B R O S B 4 T I 8 SR 6 B 23 A 1
DI 2 e A= BRSO 56 T 50 D' R 20 0 A A
Hog gy s AR 55

R PR B 6 R Dl vk I O G R
TET R FH AL AR BRI D' 2% IR AR+ 23 2 A%, 1A 1
JI7s o PRI (8 A% 8 00 4 A D't 2% 42 U7 1 0 vk
AR B RAE G A B L

Bl1 BOGCATALE 425 B 1R 1

Fig. 1 Image I of an axle illuminated by laser



%104

X HE, 55 < G 4 Ja il 1A 00 5 0 8 R AR DG 2% A B R R

(&3]
[0
[$2]

3 HFAER IR AR

FEFEBURFE 6 5% o0 Z 01, 5 22 5 48 B FR 1
6 % B RRAIE DX 388, DATRT b )5 2 3 BBOYE 2, 42 = Ol 5%
T 2 I M B

HRAE L 1 R O 45 1 IR e A BT 78 4
WERE EAOL KR A EMT TR X EE,
e X FAT#E e A7 B 6 4 E T 2 B E T
PEIBURFAE Y 2% 7 R BT AE 1 X 3

A SE 2 AT A5 BT R R I DX AT
i

B — 2 T AR se.,
5B K IR ER TR AT A A R AR 0 K B

BIME ¢ BN 1,

W=k, =10, 01, X R T #E4T A8
1k BEVEfS B (AL R T,

SO X L PEAT LA se SRR MR A b 4 A
152 )6 ol R 1

B, KB LIERBEAEIR, 5
JE RS T — R AT B A5 2 F 15 258 A0 6 1ok
K4 1, .

SN HIWE 1, 3% 0 A A o 1, R
S EN B2 WA R M5 =2

St 2D Lo v M — 3 38 BT 7 X8k 2 i ok
(18 JER R DX

FAREOLR X I H RR E ANE 2 TR .
3.1 BEMERMNIEIT

HR A I 2 3R 46 T 75 R AIE 6 5% 19 A8 % 5 1
B fE 7 — 03X (2) FrR 19 I8 B 4k AR
.

0 0 0 == 0 0 1 0 0 =+ 0 0 O]
00 0 = 001 00 = 0 00
0 0 1 0
0 0 0 0 01 00 0 0 0
e=1 1 1 1 1 1 11 1 1 1
0 0 0 001 00 0 0 0
0 0 0 0 01 00 0 0 0
0 0 1 0
0 0 O 001 00 0 0 0J
(2

C Ttk )

v
VLT I LR
v
15 ELEE 1
v
B{EE0.01 . o [ P EAT — B L IR
i
Hof AR AU T R TR . 5 o ]
v
DL AEAL B S E R . 5 ok = — et
(TSm0 —EEE

i A EH R R R R A

fil

DI e A T a5t 4 R Xk

Bl 2 TR B DX 1 U
Fig. 2 Flow of finding region of interest(ROD

Wi 2R G BRI se & — > m X n 19 24K
41,33 R R a3 BTk . XF PSR T
VEIRES  MIMLFTHABE 1 RE S AR K22 51, fF
DAAR I AS 5] 119 T A 20 B 5 2 % 8 30 4 1 B, 78
ARRGHEMAT 400X 70 B,

Bl 3 B se BEE

Fig. 3 Image of template se

3.2 MXEZFBEGEWEHMEZE
X AR B AR G SR R T (AL AR 15
F AHEALRE KRG 1, E 4 R,

TR se Xof JrL o AR A9 — (61 T, 2647 )8
s A5 2 ik R T 20 AR T s A 5

kA -



586 b=

% TR

5 24 &

I.=1,0se = {p|lser = 1,}, (3)
Ko L2 A7 ol 1 8 RR s se S8 BT, X
PROM AR TR, 0 2 L R A —
JEAS S 50 p B LW se JE UG R REA R
1R E.

K4 —fafbme &k BEA I,
Fig. 4 Threshold image I, of light stripes

FJEAFE R ER LAk 5 s, R
B8 A R AR DI 55 BT TR X 0N OB se Y B

K5 JEMEERR RIS L

Fig. 5 Images I. after corrosion

3.3 REFEHESHNESFEER

T o A A E g AT AR B P TR OGS I TR Y
i,

JE& A5 2 MW I8 /0 80 0 A T K 45 A D 4k
P 52 358 B AR TR AR . — R B R LAY n IR
AT ERAE O] 8 O n RS Pl B T, 09 B ik
Gige il

I, = O (I,)= Rﬁ [ (I,®nse) ], 4)

Horp: 1,0nse £R se XF 1,0 n WGP, 7EDEFTH
AT HRAERS R A bR ic BB F X BRER G 1R
R FERELRA RC(F) = D (F) it F

KT G EIK XA R IEN L REE
TR .

Bl bh AR T 35— 1 B E AT 1k F
R ARSI T, Cn i 4 Jin 7m0 VR S HE A
PG, HEASE PG R et PRI AR T o 24 508 ] A A
TAHEME . T EAA R A KR LR X s
PV IR 1A 25 o 4 A, RO SR B A &5
BN se JEIR i 8 114 2 30 3 o 12 34 30 35 79 31 1 1 Ay
JIT SR B SRR DX 3L AN B 6 TR

B6 ExFHEERHEBR L

Fig. 6 Image I;; after morphological reconstruction
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Tab.1 Comparison of axle diameter of laser strip center

lines extracted by different methods

A REFRELE | MEGE ATk

1 129.968 5 || 130.0155  129.981 7

2 129.959 4 || 129.996 7  130.000 6

3 130.037 3 || 129.967 5  129.988 0

4 129.958 7 || 126.968 0  130.014 3

5 129.986 8 || 130.024 0  130.003 1

6 130.040 2 || 129.967 1  129.983 4
PE(mm)  129.9918 || 129.9898  129.995 2
PRAEZ (mm)  0.037 8 0.025 9 0.012 9
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