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Measuring method for planar sheet metal parts based on upper

and lower edges distinguish algorithm
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Abstract: In order to improve the measurement accuracy of planar sheet metal parts when the
measurement scales increase, upper and lower edge distinguishing method and thickness converting model
were proposed. Firstly, edge distribution characteristics of parts image which include upper edges and
lower edges were proposed by analyzing the edge feature of different thickness of metal parts placed in
back-lighting. Sub-pixel edges of parts were extracted by the Canny and polynomial fitting algorithm.
Then, upper or lower edges were distinguished by distance-mean method. Finally, accurate edges on the
calibration plane were located basing on thickness converting model. Dimensional measuring of metal part
could be calculated using the calibration data. Experimental result shows that the precision of the 1-5mm
thickness and 500 mm x500 mm parts in the range of 1x0.75 m? is up to 0.05 mm. It can satisfy the
requirement of the sheet metal cutting measurement.

Key words: dimensional measurement; sheet metal parts; sub-pixel; upper and lower edge;

thickness converting

rim A . 2015-10-17; f&iT H #i.2015-11-20

BEETIH . BFE A KRB 34 (61302127, 61102150) ; K R 32 #3181 (142CZDGX00033)

YE& B v Bk (1982-) , 35 BBz, i1 A e 0l 28 A T4 5 R B2 A8 7 1T 9958 . Email: genglei @tjpu.edu.cn
BIESE . HREQ97T1-), I, B8z, T A W, 2 A BG4 2 580 3 7 T 9958 . Email:xiaozhitao @tjpu.edu.cn

0617010-1



oGk T

% 64 www.irla.cn % 45 %
SR G E R LR R K XK R A%
05§ T JEE JEE X 10 B FL o RS 2 K O LI B

) AR B S A R R AR 22—, AR
T it Jo R B9 O B | AR S ARUMS N T AR, B T
BB AR B A R R 2 R I i 2 2y — A~
TEWFFERE . IR B AT AR 580 B2 R v A L A
PRAEEIE LRSS0 R, © 4R St ) e N
JeRt AR B AR Z — o BT Tl ™ dh i
JUR R, HEAR AR ) — 2 TS (G E6 mm
AR — 2, gk iE R R R TR
T HN TSR, AR AR 1 xfE DL A4
Ik [ SF PY e B LA &, O i, O T REF | = A il
ASC R A DM S5 S AT Bz W E %
ASCRS T2 A 000 S5 AT 82K T e FSCAR o 28803 i AR ) 0 A
HRGE R 85 4 A 0 DA — U o, 3 4 e R ff
T FET R H LB AR I T R A

TEZRM G R G, 0l HARE B d A £t K&
(1 58 B 10 % F AL, FLSE (RS JEE T4 52 ) 81 RS )
MORTE , SEBRIN Iy, R R A — | B AR L, 1E
T[] AR AL — M 2 2 B0 BN i S R AR HOR %
PR A B9 S TR B 85 X PR b v R B E A7 W AR
RILGIH X b TGO I & R 500 S
Ao W I AR Z AT E AR 7 N AR AE I I AN
Bk 2RO BN I G RS B PR RS RE ) LA
Lo BRI 2% FE A AN R TR o 476 fELYE S A2 MM T 4 4815
ENLINISE SN Y TP SEA IR CN NSRS Eipri: e g A
()T, L R AR, A 7 ) ST A5 3R B AR A 4
JE AR BT, X MR PR A AR (ELR Ol R O ik ik /D
WY A o U R X R R R R B T ih %, 53 b
B A A 1A R AR AR 2o e i i H R AR I SR
R, AR S H AR X, S
THEMIT ke R A, B A B AE AT T AN TR
BN 3245 05 TR R B R OO, 23 B L
R AG R i G R 6L BTk B RS E M LA R E ARG JEE Y
PRI REAT THESE o BRRE AT Canny 53035 RO
I bR i 2, I St v S ok BT 5 2R i ok T 5
WA RS HAR AR oL S T AR s
K5, Fei Hao ' i T A 3B & Canny H 1% 24010
Tk A R TR QR IR RS R bk e R (R
BRA ARG BYIE L BT B AR B T

RN JRE JBE 6T 000 ek 14 52 o S B R HG bt I A
BRI X g3 B HER

X ST IR R D GAER R, SCPaE
I HT A TR R E AR A I G R, R Canny 34
S AN Z2 AU Bk S B AR R S PR A B
PR E X A B g, SRR =i
AR AE AR E (I )P T S0 5 e A
P A ARALIN S | I T A A S B A R
I, JF 3 S SR e T Z R R AT

1 REFHREEHEEDHT

S 100 2 A T AR 48 2B CCD AL R
JEE DGR, A 1 fras . Hep  AHLG A B
TR I, 5 O R BN A5 TR, R
KBHPOER, HTIHREFHRE; RAS%E LED
B T 2R G g s BT O, 58 Hh Bl i
fik o, DGR BTG SO T8 SR BT AT I SRR 2
Tk

CCD camera

Dot laser

Planar part

LED light source

K1 RGE

Fig.1 System structure

BRI, T4 AR S AN ) B 46 e A e
CCD #¥F IR RL 0, 1 i CCD #§4F XF Bi iR 34 2% 11
Mg S0 77 A ph B 20 065 Bl P B 2 B A AR i AR, BT A
GAE BB RAE N —FPORK B 0 A o 75 90, S e A
— MR HRSF BRI, 7 i B A AL — A7 e
AR EEAE BRI WY, M AEARBL S —Mled XA
NG N 2 Fis . R RERS R 0 S8 R R X
WA T g ER TRy Eilg 5 T, F Hig
WO AR AL A DL b 2

0617010-2



b gk AR

% 64

www.irla.cn

% 45 %

(a) Bk

(a) Complete image
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(b) Upper and lower edge
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Fig.2 Planar part
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Fig.3 Thickness converting model
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Fig.6 Edge of planar part
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Tab.1 Measurement results of sheet metal parts

with different thickness (Unit: mm)

Thick-
ness

L, L, L, L, L

Standard

39.990 70.006 129.99 219.960 499.870
values

1mm Measured . .
39.998 69.992 130.015 219.980 499.832
values

Error 0.008 0.014 0.024 0.020 0.038

Standard

39.968 69.942 129.98 219.951
values

499.86

3mm  Measured

39.955 69.930 129.96 219.925 499.815
values

Error 0.013 0.012  0.020 0.026 0.045

Standard

39.995 69.980 129.978 219.932 499.860
values

5mm  Measured

39.967 69.941 129.952 219.945 499.813
values

Error 0.028 0.039  0.026 0.013 0.047
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Tab.2 Measurement results of compensation (Unit:mm)

Measured Measured
Standard

values before  Error values after Error

values . .

compensation compensation

L, 39.995 40.168 0.173 39.967 0.028
L, 69.980 70.291 0.311 69.941 0.039
L; 129.978 130.610 0.632 129.952 0.026
L, 219.932 221.050 1.118 219.945 0.013
L 499.860 502.479 2.619 499.813 0.047

Average
0.970 6 0.030 6

error
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Fig.7 Error of different length
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Tab.3 Measurement results of sheet metal parts

with different thickness of fix length (Unit:mm)

Parts thickness Standard values  Measured values Error
1 mm 499.870 499.832 0.038
3 mm 499.860 499.815 0.045
5mm 499.860 499.813 0.047
10 mm 499.300 498.830 0.470
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