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The High-accurate Extraction of Line Features of Object Contour
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Abstract : A high-accurate extraction algorithm of line features of object contour is proposed in this paper, which
combines the method of exact positioning of single point and the algorithm of line segment approximation with mini-
mum-distance error. First object contour can be approximated exactly by linear feature. Then we search the adja-
cent line segment and compute the intersection point between them. At last, we realized the exact positioning of
contour feature point and provided exact line segment data for 3D measuring and reconstruction based on contour.
In contrast to other approaches (such as least squares template matching and parabola fitting methods) ., the algo-
rithm proposed in this paper has not need good initial value of contour and can get better extraction result. An
example is performed to verify the viewpoint.
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Fig.1 The definition of the cut point of contour
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Fig. 2 The flow chart of accurate extraction of contour

line feature

3.1 BiBE&YIEMN

I 4 Ja 44 05 AR I E bR 56 B 30 W),
HAARLBRMT .

(1) H Xt 4w B H AT Sk, A H bx
MEFMEREAUTHMENL: © & B EAH
B . P 1 T 0 I AR R e RS (R 22 Bk 3 N AR
R 43 E A SE B H AR 5 1 SR 438 L (R
RIMAR % # H I KA Z A B 54
BF I 3 2 A 5 A5 B R i s 2 4

(2) gtk —(H I AT RER B B . A

] 2 3% 122 38 G A5 9 %o I % e e R 1 B s
RN G R 1 AE Sk 5k O, AT AR B 111 B 1 R
B 7k BARIER . D X T AHER BT R R
B H — 30 Gy s A R G A IR0 SR H AR A
@ HU A REE N 0, LI EE W E; O £
HRYH NSO R EAMEN 1 WA EA
TUDKE 32 a5 B A 2 0 SR T I AR AR B 3 2B
BRQ ;@ 2 /\ABUP S EAR N 0, DL Y g b
O BB TP R E 55, 78 LAY Ji s 0 ol o
AR AT 2R RN 1 A RS BN
M IO AZ S I AR AR S B2 R Q) W SR AE HR
0 FBPLRD:© 4 ifEIRIE 2ot 5 BREREEH

(3) MRAE FLAAR 1 R S A — 52 1 5 58 1R
ChnL & B e 4 1 Ol B bR 56 B 2R 47 4 =) 1
R AR B0 B AR S B 21
3.2 HEBRBWREBENREE
3.2.1  FRURE B Or

HT /N A AR 11 = S A0 e T 5 A G
HH bR = 4E B I R 0 2R AR & 88 1 5 F 77 51
SA% H bR B B T 2 AT B = 4 T EORG E  EAK
T H b e B Y B IBORS B2 L o 2 8 B 4R B i
0 JF0 300 SR R R B U R Gl L e
(RS BE DL R H b = 4 EE TR AR U 3K . (R SE 56
JBI L £ R A 4 B R AR X W AR 1 B AR e B i 2
FERDHEATRE RS Ay E ARG AR B A . TR
OB S R BEAR FE N T DL H AR B R K
LR FRAE 6 52 2 o B 1 0 B AR A2 0 &2 SCE
FEOEERAL. HILEFEH 20 HLBLE T
JT 370 2% 22 I o 5 BT A ARG B B s O i
556 B B AT 38 B F 1% 2 0 ORS BE L T ] LR K 4R
o i B 4 S 1 B A B

e 3.1 1 A A B H bR R B i Sk E
FT 1R s SR I 1153 4 B 4 I g A ] A 0 0 A 1 3%
) d . FFSE 135 oA 48 RS B B O B0k X
FpA™ T A0 50 B A A TG A o A
3.2.2  HZRBUT RN E A R ERY

E B S5 58 AV 1 St SR FH S i B
{14 S5 /)N B 5 15R 25 208 B 31T 1% S B A0 B ) 1) AT R
K 5380 SR S Xk A 408 7 3 1 5 22 ) ) i A E AT
ELZ B T A3 2 H AR 090 i 56 B B 2k BL .
HARSIH R ILES 2 77,
3.3 EARBHEMRSEANHE

FEAS BB UA 56 B BT . R 2L T4 3



1

R AF B AERE ELARRAL A R R L R 69

BRI HCRY R B T R E E L R X R B AT
HLEBOR B 2 7 8 R BE IR B TR R G0 . A%
JE T8 R AN AR B BOF T8 A 5 2R 52 B H AR
BB 1Y R Bk BUE ik

4 REER S

DR IE S AR SCHRE A B 48 JBUSRE 36 9 A 2k A
IERRTE R ITET LT 0T AL FA 8 B 0 R
(P 3) A7 50 B B2k Be Pt O . Al 1 36 58 4 A
AR RO B TR G B R B IR S B
BEFE 1. 8°CCD ML RS — il &, & 5 & XF
B ARG R B R AT R RE S B a3 ) R RE Y SR

TOREE AR B 5 Ca) St 28 3k T AR B 70 B 45 21 1Y
H AR W) UR 1 S BERD 5 B 5 (b)) A A% 1 B sk 52 1 5 4%

P GAERD 5 8] 5 (o) S 0 4 100 % B A% AR 1 A
A LS BERT Y B 2 A s F 3 T 0 2R dee /s
I R 22 2k B I e T kX 3 1 Rl B 1 2 AT
R e B A ) A LA 5 (D o A SR
B A7 G RS W B2 ORG24 2R DL &L 6, o an (8
LR AR 22 IR A R AT E 0L 1 O B B SR 4
0 B2 2 1R 1 B E 0L Y B A

El 3 CCD LR A 1 4l A1 B %
Fig. 3 The image of diamond captured by

CCD camera
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Fig. 5 The accurate contour extraction process
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Fig. 6 The accurate contour extraction result
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Tab.1 The mean square error of surface angle in diamond

measurement /(")
it H T FEsm AW EEm T
7J<EF;€%)‘:{E 0.056 0.043 0.093 0.222 0.077
iR
57 ff 2218 _
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Tab.2 The comparison between the size of measurement

and the actual size of diamond

geit FHE CEWIERE G Hie M

Wi H £ /mm /mm /mm /mm /ct

ME G 1,983 0. 135 1. 256 1.272 0.034
SBREE 1,990 0. 150 1. 255 1. 260 0.034 5
Z1H —0.007 —0.015 0.013 0.012 0. 000 5
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Fig. 7 The 3D display of diamond
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Tab.3 The comparison of measuring result among a varie-
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Fig. 8 The line feature extraction of nut
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Fig. 9 The feature extraction of the industrial

sheetmetal part
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