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Abstract

This paper presents a new method that automatically recognizes the dimension lines (consisting of
shape lines, tail lines and extension lines) from the mechanical drawings. In the proposed method, the
object and closed-loop symbols are separated from the character-free drawings. Then the object lines
and interpretation lines are vectorized by using several techniques such as thinning, line~vectorization,
and vector-clustering. Finally, after recognizing arrowheads by using pattern matching, we recognize
dimension lines from interpretation lines by using arrchead’s directional vector and centroid. By using
the methods of geometric modeling and mathematical operation, the proposed method readily
recognizes the dimension lines from complex drawings. Experimental results are presented, which are
obtained by applying the proposed method to drawings drawn in compliance with the KS drafting

standard.
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A= AiAle] BYE 3 SeEe o At £ 3
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Table 2. Final  vectorization result  of
interpretation line.
=4 1 =9 2
(2208 2078) | (3123x1489) .
A4 |A2¢ A 26471 27074
e 2% ¥ 8771 8874
J4E 943 W 1174 671

E 3 A% Ase el 3uE
Table 3. Reconstruction rate of inter-
pretation line adjacient with object.

=4 ] =4 2
(2208 x2078) | (3123%X1489)
Ednoor & o
1571 77
gl & ! i
a5 B¢ 9
27 17
He & i i

e, meld 2 A A5 A A &
4] Vehdr) B =EAE A 2 43 HEES
ARE 0|43t AEA AXLeE o2’ Xile
Agh), ARole shEet AZ" A9 FelA
sparEe] ulek welo} £l AL wejilst Feide
2(a3 11-(d),12-(d@), $3 A& ezl
11-(e), 12-(e)) Alskact. s, st AA %
2o Q)= A% MR QAL #rFsske
2 o] A% olzlal sEel A" Al A=
QA" 4 glsdch =4 29 A9 Fud 2 meAde]
QAlElr) 23k Aspy) vepted, ole shEst A
Ag} Boy gle] sHEEE] qlle] e]FeiAA] E37)
W Eo e g 5 gtk

Erd 4. el o miA, Qe QX A
5t

Talbe 4. Recognized result of shape line, tail
line, and extension line.

=91 = 2
(2208 % 2078) | (3123 X 1489)
Fed (9" AT 42 40
S QA=A R
mEA (A5 0 2
Adg AMF 24 28
AgAd (A=A F@ 0 0
s
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AYT Al2Ee] A5e Y] $jsle, GualE
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Table 5. Time for processing of each
algorithm.
2208 x 2078 | 3123 x 1489 _
@ A . cq ﬁ,
£249] 23 301(s) 401(s) ——
gejata dug olgd 4 e
A HEE 9 A5ag gg 06O | 28O -~ \J B
A4 Ao} ey 2 Hx , N
. : NS T
Neg 22 410(s) 468(s) o b CRa _|
¢ 2L A9 M3 11.98(s) 14.01(s) E— @ —
A+4 9 AAe) We s 1164(s) 1147(s) i/ I \
449 A4 1.09(s) 1.20(s) .
A4 A7) A 72.78(s) 78.35(s) T

o @ (c)

@ ® 15.8+ 0.05
6.8+ 0.1 O
1.20
1.10 .
4 3

SEE DETAIL A
0 \

30

l———l4 011280010
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00
1800 |
/r
Il
\
|

22 ]
owl v N
IR BY 3’| o Pow 8
b B Bl B H4— pio oo \
s Y s 4 N i e

)
i i
i / ! !
i
0.3 MAX. x 45 4 SEE NOTE 3 ’
BALL SEE DETAL B / _
6.37+0.08 T
(12.93+0.08) _
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S b
KN /!{

= 2
A T

|
(e) l
a3 114384 AHER 71A =9 «)(2208 %2078 —-
e
() 94499 =4 WIUE AA 9 AE e -
HEeigEl A9 () dA€ FeuA -
m2l4d (e) JAE |A (d
Fig. 11. An example of mechanical drawing(2208
x 2078 pixel).
(a) Original drawing. (b) Arrowheads,

g

|
» 7
object and symbols. (c¢) Result of \L ' ‘ li ~
vectorizing  interpretation  line.  (d) T -
Recognized shape and tail lines. (e) P ==
Recognized extension lines. ! 1 1 l
N SEE NOTE 1 - l 1 ’
96.85 ' R2 * :OTE ’ §
wl . ’Jl\ E )}LSEE NOTE 2 (e)
: al e == il a8 12. Al A7 71A =xe] «)(3123%1489
: : 4 3}4)
I T (@ Y49 =4 ST A L A%
0P (o¥EEE A (4 Q4R e 2
2.41£0.08 §:34£0.1 18.2640.10 Zla]}d (e) Cﬂq% Cﬂ)g—%d

leselA) Fig. 12. An example of mechanical drawing(3123
x 1489 pixel).

(@) (a) Original drawing. (b) Arrowheads,
object and symbols. (c) Result of
t—- vectorizing  interpretation  line. (d)
- ) - 6 . Recognized shape and tail lines. (e)
& T : Recognized extension lines.
I == T V.2 E
y T i . CJ___}___M_‘_J—‘J‘ " , .
- -I D
-- - — B =FoE 714 =Y 2HE dEE A6 =
) 9] F8 AR AANE Feish QAabe ol 8Ed &

gl 323 F 529 AAs AuAe Hesisle A
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