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Bend Measuring Method Based on MATLAB Image Processing

SONG Hongliang, WANG Baoren
(College of Mechanical and Electronic Engineering, Shandong University of Science and Technology,
Qingdao, Shandong 266590, China)

Abstract; To improve the accuracy and efficiency of rigid bend angle and size measurement and to make up for the
weaknesses of traditional measurement methods and tools, a non-contact bend measuring method based on machine
vision was proposed. By presetting the reference workpiece and bend for measurement, feature images with the size
information of both the workpiece and bend was taken by CCD. By using MATLAB image processing technology,
their profile coordinate data was extracted. By solving the pantograph ratio of workpiece, the bend size value was
solved. The bending angle and its radius were solved by using least squares method for linear fitting and Hough
transform for circle fitting. Experiments show that with simple operation, high efficiency and better accuracy than
traditional methods, the proposed method is suitable for measurement of small size bends.
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Fig. 1 Schematic diagram of bend measuring

2 EfgRESLE

2.1 BEBEEHRESER

TE 25 A8 PR AR SR A o A PR A5 S VB SR B R BRI B 150142 A PC HLA S5 b B2 CCD 4 1% Jjk
o HARBUN e REUE & S BTE R 9 BT R - RALEST M COD RGP IS 4 5
RS 2 A 1) SR T P 5 %0 T 52 A ) 2 IR SR AR — DL IR A A 000 5 45 A5 ML 22 2 A 5 A DL 25
A 5 B — 0 B A5 RO 3 25 2 B 25 A PR BEORIE B AR Sk 5 A T PR AT BR AL BT Sk AL T
YT R D i B A R RO R R 22 5 R AR 11 25 A TR B o TG A 0 4% ik g S ML FL I L O
BIEAT 95 A 44 7 (A B4R
2.2 EfHiLE

TRPEAE » 245 7 (VR B Al b R B P B A PR 5 1% o 2 AT IR 23k CE AL ORI . e KR
P18 3 BT 2 306 I IAS P 3593 2647 R L 1L f RGB BB 3% I R .G B = />0 4 LU [] 9 BUELBE AT A2
HENB & B S A B K . A

Ry
F:[AR A(,; Alﬁ] k(; °

B

X F FR B BAR S K B (A FEBUE I B (0-255) 3 Ar VAG VA 20 BIMR R MR b 20 f8 Gt i 5 1Y)
BCH A s R R Ry 73 ARERAE ER P & B3R G0 20 00 0BT o 19 EUAE R /D

TAEAR SR R A R F 5 I P ) — i PR A B 5 AR R IR BE B 4k 0 R 1 fh Ak 3
T o iR A A IR R A R (AR L 5 Se RS AR BT LRV X O 17 Y X R AT L RE A8 4R

(D




Rt me Journal of Shandong University of Science and Technology

A F MATLAB B & 22 69 & E 4 5 ik 85

BB RCE . BT BB LY 595 S0 EE AR R 4 Jey (8 7 IO BE 1577 T v i 45 b 0 A6
RT2RBEMGERERRE R R Z AR RBERAE 07, TELY D GAL 0BG T IR BB R 5
TE N 2 5 B RS s X IR LR ARG T R . HEHR ZEAA A

0,1, (x,y)<<Gry

IL,(x,y)= . (2)

1.1, (x,y) =Gy
K Gr S AR BIE , BP K 2 B 5 P A e 45 UK BEME . T (s ) AT 1, Caes ) 43 90020 ZAH AR T JG AR 3R A5
(., )G EE.

U AL H T DL CE R Y BT i X B AR R Y 1 S RE A kS B B VR o (D DR AT e AR R R
FEAHE T O A B AR A Y BR R A IR BE . TP (BRI — Pl AR Ze Pk R b« 3 P T 08 e ok ol e 7 sl e e
P JTRE AR AP IR 0 30 S o 3 S 2 DB Il 3 S P A T R 1 R R, R DR AR R O s B 3 X3 i 5K
5. MEEA:

12(1',y):?7]€c£(11(I+i,y+j))o (3)
P med FyWCHE S IR BAEIE 151, (o y y) B L s ) 43 5 R UE DR T S AR 3R A Cae s ) B IR BEEARL
2.3 EBEHERRN

e TR B B, 2 1 B 00 5k W) £ R IS H AR 0 AN A8 B R AR G 0 T 6 A I th AR BRI . ’IERGh
SN R PR 5y % (0 S BLRFAE , T CANNY B3 1 HA R 38 | oy 2 RS B R0 o) o M 4 S A oL T
DLFHAE S 48 R (19 30 2 38 B

CANNY 55 19 i 2 A6 ) 552 B aok 2

1) R e 30 i e 4 - VR SR A MR 5 v i P i R s 5 AR S

Sli.j1=Gli.jsol *x Ii.j];

2) FH— Bl A R 22 70 i B S B A RS P 5 Q:
Pli.jl~S[i,j+1]—S[i,j1+S[i+1.j+1]—S[i+1.;D/2,
Qli.jl~Sli.j]—Sli+1,;]+Sli.j+1]1—SLi+1.j+1]D/2;

3) TR EE MR M ORI ] £ 0 -

MLli,j]=vPLij P +QLiv 17,
Oli,jl=arctan(Qli,j]/PLi.j]);

A) KA JRE AR TR AT AR AR PR S o 200 Fh i 1 PR e Y o Al B L PR R ) 0 A A e R 1 L i /N

JE A AR A SO L D7 1) £ S R 2 5 e DN
eli,j]=Sector(0[ 7,7 1),
N[i,j1=NMS(M[i,j]selisj s

5) I P I A O 0 322 422 300 5« B I — 2 1 B o B AR T BB AR R U 05 ez B 10 DT
BREEINERE

FRFFIE S R B /D o L SR U 4 AT ML A . J/ D 3Rk TR A ik A RIFW
SEEFE . ASBUR SIS S BB S MRS /N R H AR B AN S R, BEEHLN
BRIk

y=*kx+b, (4)
HAR 22 5 M /MRl B R
E=20 =2 [y—n] =mind}" [y—y]. (5)
Ay 5 0 RN A A B B 5 B S (R 0 287 B SR A A0 AR A AR B
H ARG FRANT
D WA B LR IB Ry =ka+0, IR AR BT EMR 1 B2 BB 2 5 A A 5
2) FIMAR G ER/NMRZEF M E L E* SR & 56 {8, B R M RKXXSH.



mmﬁ*# 86 $£36% £3H Vol.36 No.3
%*@ 2017 46 A Jun. 2017

(B SR A FIE 4 < 2 6 T R 4 (Hough) X [5] f4 6: 00 , R 3 5o 8 I 78 46 400 (B L SR ik 181 9K 2 42 5[5 0
B IR A 1 B A i R P 5 X R R S T A 2 AR 7R Ry S B ) A SR A AT A T AR
it 2k B A A7 TE 25 8 M2 i e o 82 I /AR 4 B IR RRAIE L R T A8 BT 1 7 R A K

r=/(x;—a)*+(y,—b)*; (6)

Hrfar AR5 (a0 B 5 (s ) S IBIIR B B8 AR R A5

e R e B MR 3 Ay

D # B S50 BBE N Graasb) sra o BIBUE TS E L0, L1 L W R ALK

2) TERZH=S [ 8 roa RO 53 )48 B — i 1 SBCTEL ] B iR 47400 43 T2 U] =80 2H A G D ROR Y
SRS ] JE X R I LA E 05

3D HFR—ABE s, AEMHEINREZE a0, BER EARZ S, U a o EUE a, . b, 435
MINBIR AR #e 24 3K C6) THE X R 75

O B =B P UL a0 R HUEE R S B IT BN 1,38 AGriy saviy by ) o X BT A 30 % i k4T
R AR B R R SR ST Mk (a0 BERT BRI T RR D 2280

3 ZWWIERERITH

3.1 EEEBRKMRESLE
SR ORI i 7 9 A R AT P PP BB I v DL Y S AT 2 U . AR SR e — E RO Y
A CCD SEMLR RS A LY R AN 2 Fros 25 A R A I 2 80 i 3 s .

T REICEERL
.
N
Al
EL\ — _
i
2y
FRIKEL
B2 TEIYE E3 TETESHE
Fig. 2 Physical image of bend Fig. 3 Scale drawing of bend
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Fig. 4 Histogram of gray scale Fig. 5 Image of binarization
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Fig. 6 Profile scale Fig. 7 Fitting image of bend
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Tab.1 Experimental results of the traditional measurement methods

ERIE S EERRV 3l 55 2 YA 55 3 WA FHI M 2PN PORT AL ]
an/ () 60. 10 60. 05 60. 05 60. 07 0.000 5
Dy,,/mm 31.99 32.03 32.02 32.01 0.000 6
Ly, /mm 100. 3 101.2 102.5 101.3 0.010 0
Lz, /mm 121.3 119.5 120.8 120.5 0.008 0
R,,/mm 30.5 31.4 30. 2 30.7 0.020 0
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Tab. 2 Experimental results of non-contact measurement method

(ERUE 23 51 e 5 2 YA 55 3 WA FHE R AN IR
a/ (") 60. 03 60. 01 60. 00 60. 01 0.000 3
D;/mm 31.99 32.01 31.99 32.00 0.000 3
Li/mm 100. 05 100. 03 100. 06 100. 05 0.000 2
L;/mm 120. 06 120. 10 120. 07 120. 08 0.000 2
Ry /mm 30.00 29.98 29.97 29.98 0.000 7
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