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Line extraction from images of industrial components based on CAD
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Abstract: For feature extraction from image measurements and reconstruction from industrial component ima-
ges,a mathematical model guided by Computer Aided Design(CAD) data is put forward to detect image lines
with high accuracy. Firstly, using CAD data, the line initial values are obtained by projecting object line fea-
tures through the conversion of 3D CAD coordinate and images. Then a sequence of edge points are extracted
by adaptive least squares template matching (LSTM) and leads to image line equations from these points
based on the principle of least squares fitting. Finally the contours of industrial components are obtained accu-
rately by solving the intersections of image intersecting lines. By using the algorithm on real images of indus-
trial components, we perform a line feature extraction experiment with an average standard deviation of 0. 232
mm between the rebuilt line and the actual line length. This proves that the algorithm has high automation ex-
traction and strong stability, and can be used to the image measurement and reconstruction of industrial com-
ponents with high accuracy.

Key words: Computer Aided Design(CAD) ; line extraction; adaptive template; least squares method

e B 81 :2010-12-17 ;84T B #8:2011-02-17.
BESTHE BEPTS B RRS LRI H (No. 2010JM5009) 5 B 75 45 2 % % T £ 4 8 B3 H (No. 09JK597)



5939

KB SF LT CAD BRI Tl 23R 1 115 B LA E 52 2215

1 7]

Uu\«

PG rb 1 R A0 2 A0 J T ) 2 2 R R i
T UG A FE AR & X R T 4 48 0 4% 1Y) % )3
L AL G A R SR AR Z AL 5 TR
LR AFAE SO R )R JE R N A i A R
Z— o PRI 78 BT R A JL ] o I o o, 4 HCH:
ZRAFAE L I X FCHEAT R B2 2 AL, JC IR X T 4
R ) AR R i R R R R AR ), H
e HARTEERMR T DL B HU AR R AR TE 1, BN
IR R AR UL B L B LR — 1 EE
2P S I A A L DA 3 M TR AR R R A
TEAD Y R WMERE . H AT P SRR 4 B Oy vk
A ZF .40 Hough 7284, i1 A BB L il R 4005 . FA
stk ASE . Hoh — 2R 05 g i SR & S i 4
R 55 40 Canny 52 BN % S5 R 5
FI T 53 2446 51 00 D DU gk A7 4 305 HL R Hy T 52 A
S 05 BE B 52 W) i S SR IR A5 R T e
MM RGN 2 . HERIEI 5 I —Fh 7 ik
J& DLfR /N Z e T it o AR 3R 1 B HE 4R IOy 1 i
T5 R RN VC FCH A BATRS B vy B T N R
T PR SR R e 2 H AT R R I BRI A 2
—fH R IZ H &R BT T B R ) G
i,

AL B % i1 (Computer Aided Design,
CAD) & Tolb FHAF Bt il 3 LA K Fdis in T 5t
P A ST B BRI AL BRI R
BB RENE. 5 CAD AR AN, B4 &
I = B R TSR AL 58 1 J7 1% X A AE B )
WARRESE TR S, Kb, @ oK. A 3h
b X AR B A 1 AT TR 2 S 0 IR I G B
BT CAD $EAR ATy g 37 9 7R 1) = 2 45 780 42 1L oy
T 1 JUART 8 34 o A A0 0 R 3 B AR R A R R A
CAD BERIA 55 b 3y IR B . IR, R S
CAD W3R J5 i 15 X 3D Py 4R 32 51 Fin &b 22 1y
SR o 58 AN R 1 3 A 55 2 Ry Ak 22 00F 52 AT
WE5E I P R) A

ARG T ] Tl 22 3B 4 (A5 D 5 o
W R R AR SR ), T S AR A T A A Y
CAD =4t Bit @2 ¥ )7 CAD B AL bR & L il
PRI — s Fom (B 6 41D 4k =4 X ok
e/ A S A ST YR KR AR AR R = 4R Ak

PRARZ IR E R . RF a7 CAD i
() DXF SCPFS5 1 R B2 SR B0 B IRME AR bR R
T CR 2 PF R B2 B AR A S P 5 S 7 2t
AT BRAL B o A0 52 (6 D 0016 Y I » 7 43 7 1Y
EL T B VA SR P 7 3 2 A R AR A
AL R AT f /D R AR DL IE L DL AR R 2K
WG AT FHN o T S B 22 A0 E B 6 A
L3R 5 B R e /N AT ik AT A 15 2
B AFAE 1 FL AT R ol SR i TR A 5 L2k
952 ae o i B M R AR 3 T8 Tl & 9 i B 1) L
LB

2 MHEAE G IR IR

2.1 ARERFREEBRIFE

ER AL bR &2 A8 AR TE T AL 1 H 5 BR
(A8 45 2 0T FAN D 1 JE 7 16 R Rl 7 vk ok Rt
(D) R R AR R R A b 2 Y Jt s 7 R
A7 b A s B TR D7 18] 2KV 8] A5 o Bl 9 E 5 8]
TEEL T su FHFD o BASBAATER R AR R (us o)
KR UG AL b 2 B AR AR 5 (2) A B8 B A6
(R WOK A R RS AR & 1 5 T R
JUAAT 0 Cug s 00D AL 2o Bl TE 7 [0 7K P [ A5 sy il
(A9 1E 7 1) 36 B 00 o FH (s ) 3 278 AR A b 2R
H S RAR R

19} U

v

Ol 1,v0)

Bl EGA bR RN A

Fig. 1 Framework of image coordinate system

(LT — mU A R A br 5 gy B A A 3 4 5 R

LU ) e
(g

bk 1A AR R R TE , B0 20K
FIHLAE R R (X, Yo, Zo) J 48 UM AL BE 3k 1Y



2216 b= o I

%19 %

JeO R IR X BT Y S AR AR RS R« il
My fhFAT . H Z 3l BT BB i =4 H
AR AR

X.
{xl Jf 0 0 01 v,
yr=770 f 0 0 L[ 2
A

Horp, f o APLAERE
LR (D (2, T A B3, A A
/EI\S/I\*HMW%%%Z(]( kol u v,
Lo w o [X

X

u k v v

7i ¢ :l c
%U}ZC 0 zi v 0(lz (ZM2 [

0 1

(3)
W5 Ak kR A BT 4R CAD =4 38T B @ r 1
Y CAD H AR R . FHLABR R A 5 AL bR

i{jmxgtwq{il

. 5
Z [ lom 1 Z{
1 1

HA,Rys=0r, r, rOM b= t, t)7
a3 R e bR RS A AL AR AR R B 3 AN E Tié
WA 3 AR EPBmE,0 =0 0 0O,
B2 (3) (O LR 2 7 e br R 5 BUR A A5 R 11
MGt C R b —=AR OM,Hthm=(u o DT
HEGF AR M=(X Y Z DT ) CAD
BRI FE R AR R R e B sk, RS
R ILADSELERED 6 4H 4k, =4 S % (25
HW Ty A b A R AR AR ) 4 BB A 5K (3D A (4) 371 1y
11 AR A Bk 11 S A 0 P9 2 2 80, M i
EV T R SR R B R C R, HH

25 R WL {FL IR AT DA 3 de /s 3R SR i R T
ﬁ[hﬂo
2.2 #HERE

il 2 R g A Ca) BF R B = 4E Ak bR
R TFTHEFEO-©6 P ri IEREHL =4 b5 s 75
Bl (b v L B A b g Dt ST A8 b R OF R4
D - © R 1 1) = 24 P 4 8 5 1 R S 5 0y 2
PR CCAD B3t A bR 22 ) B B 5 ¢ & km = A (R
OM. 3K 4k (R AL 47 15 = 464 7 AL T &

Z IR SR

(a) CAD %1t H
(a) Designed CAD

(b) BEEWIE
(b) Initial values from projection
B2 CAD Beit I8 B ) i B B
Fig. 2 Designed CAD and initial values by projecting

WA Hr CAD EJE /) DXFE SCARS5 4, m] #2
B A 0 B SRR B . 7 2 AR R A
E%m&ﬁ£ﬁ%ﬁﬂmzomeMﬁﬁ%
(B, 8 o5 AR AR ARG 11,21, 31 J5 4R Ry B i {1 .
TE 4R S 1 3 T R v 1 K I 4 R R S R
10, 254 » R W H G i (82 B4R S A 45 X,
A R 2 i B AR AR Y e Z R S AR pR X



LR

KB R LT CAD BRI Tl Z 344 4% B 2k AiE 42 B 2217

Yo K 250 AR 4 S BORs R I O Y B2k 5k
PR Credso B R L 8 B A e/ —
FRARICRCABI(E . th T EFAF LA HL T RE2
HH PR L Y ) A DR O S B A L A Y
FANIH AR, HARSR RS R 3
iR

SR P b 3 3 0 B3 AT L AR R
B 2Ch) s - P i B A2 R BOE MIE T L.

VRIS

I
T )

. VAL

[ uemwar . wresoanz |

3 B S M B I i A

Fig. 3 Flowchart of line extraction
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