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Abstract Because of the low efliciency and accuracy in measurng the geametric parameters of ciarette
tpp ng paperw ith an opticalprojector A m easurng system was designed based onmach ne vison which was
canposed of a test platform and a computer The test platform was drven by an embedded MCU — controlled
stepmotor the inages of tested sanples were collected continuously by acanera the tested ob pctwasmoved
by the platfon to a bendmark once paper edge or hole lne appeared n the m age The relative position of
platiorn was recorded by an mncrenental lnear encoder and the test results of sanple were obtaned via
operation. The experment resulis show ed that hemeasurng system was up to the industry standard for tipping
paper test Itmeasured tpphng paperw dth, hole Inew idth and the distance bew een hole line and paper’ s
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edge autamatically and accurately The system’ s recognition rate to laser perforated tpping paper is 100%

and its measurement accuracy is better than Q 02 mm.

, , 1 2-1 1-2 2-2 2
’ cwy kioy ko kioa ko wo,
s , w= lwy—w, | =
max(lkz_l—wl |, |W2—k1_2|), k;,:mn
, (lkoi=kion | Voo =Ko 1)
’ 2
,[1—3]
VC+ +
) VC+ + s
21 BEgma
1 )

11 % %4

[1]

, 1 10
CCD R
LED :
MCU
, CCD
’ , 1.CCD 2.4k 3. TR 4.FNE 5. 2xHFEE
6. HR KKk A »7.#5%‘]%%# 8. BB REER 9. BAREEH
’ 10 #TERIR A 1L HEH 12 BRSIEES 13. 238 H
17
’ Bl BERKILASEVNERETEER
(D,
L2 MERkE 1
MCcUu e FLAEI-1 -
________________________ P21
S o us e —— HLH1-2 -
2 et AHF2-2-----
: k2
( 2), M2 WHALEEEREE
1 1-

15



[4-5]
s n
Xn n+ 1 n
—%n(nz—l)
B l/n
11 12
21 X22
X 1 XnZ
G, =Malian({X,, X 1y - X, s k=1 2 e (1)
G=Medun{G, G, - G, ) (2)
22 BB fEis®
{ »
[6l
(D .
m n b= (m+n)/2
b N
(2) & 8y
(3) twt 1= (gr+g ) /%
(Ht=1+1 ¢ =4+ 1
(2)
2 3 B RiRA
. ( )
5 mm X 4 mm,
. ( )

16

7] Sobel

, Sobel
Si-1,j-1) flij-1) S+ 1j-1)
Si= 1)) S5 7)) Sli+ L j)
Si-1j+1) Slij+1) S+ 1j+ 1)

NG =f(i=Lj+ 1)+ F(ij+ L)+ f(i+1j+1)-

SO=1j=1)=2f(ij- V- fli+ L j-1) (3)
MG =f(i= 1j+ U+ 2f(i= Lj)+f(i-=Lj+ 1)~
fliv Lj=1) = (it Lj) = fli+ L jt 1) (4)
GIf(ij)]=1AG, 1+ 1AG,| (5)
( 3 Sobel
. 3 .
1 2 1 1 0 | -1
0 0 0 2 0| -2
1| -2 -1 1 0 | -1
X Y
3 Sobel

y=f(x)=a+ by ab

m+[2xgb: ng
1 k=1

k=

(6)
( ng at [ Z‘ﬁka b= Zxkyk
k=1 k=1 k=1
a b
[8]
H ough
4 5
( )
3
R W in-
dow s VC+ +



31 MR R

2 1 2
(9 871 mm) 15 , 1 , Q 016 mm,
q 15 A Q 02 mm,
0. 02mm ,
32 A 48y T i
) QL2224
20 2
3 s
Q 011, Q 01 mm,
Q 01 mm
M4 BERLSE
9.90 1 —e—jili it {i PRUEE - FHE
9.89 ‘ | ‘
€
€
B¢
Ho
A5 FLLihs%k =
985
99N [ —o— WM Hb{H - PRAEME - T4
9.90 - ’ 9.84
9.83
1 23 45 6 7 8 9101112 131415
4 K T
7
1 (mm)
9.84
9.83
1 2 3 45 6 7‘39“10HI2 131415 9 87 -0 001 0 0103 0 029
) 1k ¥
B6 AT EARERE S 9 869 -0 002 0 0057 Q 016
2 2 4 20 (mm)
2 4
() 1 14 Q0 003 Q01 374 Q 006 0 01
() 12 01 Q0 007 Q01 12 50 Q010 0 01
() 123 Q0 004 Q 01 372 Q 005 0 01
() 12 00 Q0 007 Q01 12 85 Q011 0 01
47. 91 Q0 006 Q01 48 00 Q011 0 01

17



18

30 1 20 (mm)
0 1
« ) — — — 19 67 Q 007 0 01
() - — — 20 10 Q 005 0 01
5403 0 007 001 68 03 0 005 0 01
33 R ENH 100%,
Q 02mm , 19l
Q 001 mm
[1] ) , .
CCD [1. , 2008 31(1): 137-141.
[2] , , ..
[ , 2008( 3): 22-24
[3] GDX2 []].
’ ’ , 2005(11): 10-11.
[4] [M].
, , 2006
4 [5] , . [J].
, 201Q 25(1): 6770
[6] , .
, []]. , 2007, 23(4-1): 162-164 168
, [7] R C Gonzalez R E Woods S L Editon
, [M]. , 2005,
[ 8] , . [M].
, 2006
' ’ [9] YC 171-2009 [9].
Q Olmm, Q 016mm,



