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Roundness Modelling by Fractal Interpolation

Moon-Chul Yoon*, Byung-Tak Kim’, Do-Hun Chin"*

1J Abstract

There are many modelling methods using theoretical and experimental data. Recently, fractal interpolation methods
have been widely used to estimate and analyze various data. Due to the chaotic nature of dynamic roundness profile
data in roundness some desirable method must be used for the analysis which is natural to time series data. Fractal
analysis used in this paper is within the scope of the fractal interpolation and fractal dimension. Also, two methods
for computing the fractal dimension has been introduced which can obtain the dimension of typical dynamic roundness
profile data according to the number of data points in which the fixed data are generally lower than 200 data points.
This fractal analysis result shows a possible prediction of roundness profile that has some different roundness profile .

in round shape operation.

Key Words : Fractal dimension(ZZZgt X}-9]), Fractal interpolation(3Z 2% 1.7}, Roundness profile(X €. #4}), Round shape

operation(Z-2 4 7D

1LME

U= PAe AA A 228 2d>ET o Sste
T 7S sdeta EAshed ol Sastth
A7Vl F2 AFRIL ojgstq mdYsAY
2oy AAE ZEgS o] §oto W= HHS
& AYE Bdg gofste] of AofA AdE:

=
1
[

P ooft N rlo X

_?L
=
T

Mr e N

* BANEGE 7)1 A5 E (mcyoon@pknu, ac kr)
Fa 608-739 HAMA T §FE 4AF 100817

v RRusE ARy

v+ pAeka gotel

67

A o B4 2
o
2
gﬂ
N
=2
(s
o,
e

k. B8 7 BEL dojE JHE ok A&
Solok ghet. Z, glofEl £7} Golok AT E F&



Ho
Mo
et

™
H'l
ok

T
:

QL
%

8 Lhehd % gitk. olst 22 W
s SjullA) & Q7oA e
o AUEg RdYste B
2 Ameteic €Y xAg By
4 48 olgsto] 114
sheick. e 34

4% 4 ek

rir
ox
b
1o
K
o
ok T

2
bz
o)
ol

e
tlo
+
to 32

2
L
-4

>
ol
=)
rlr
ok
i

rio
H
oflt
%3
lo
ghid

o

R}
rjg
H1
ot
o
o F

=
Hz
Mz
1o
e
Hor
oft
o
rlo

=l

L)
ot
QL
2

t
b

PO =D s

K %2

bl
et
F{F

e dm & o

o

2

LY
o
o
o
Y

4

ot

2

Kl

L
ooy st

FAl(smoothing) A3

N
A

o

f
oE oflt
rlo
By o
rj\g
1
i

Aol

18 rlr
Ny
ol o
oL, M1

R
[
Hd il
o N
oo
4>
32
ot :L

o o @ fok
B ook o X
M
o
K3
o
bu e
rh W
=2
I
i
g
filo
™

ol
ok
I

lo K 52 oxb

ke

sk
4>

Al fr 32

=

&
30
1SR
1 Hr
<]
()
o uft
o4
rdo
2
=

©
%ﬂﬁ
Bty
lo

offi
ok
S

e
<
=

rl; rﬁ
il
Mol i
)
orl
M
[«
2
2
=

32

i S e e
ol Hgsto] Btat 2} Y
& BHstuxt st g4
oJHE ol-83td A #3rof
s

=]

I
i
g
QLo

it
o
e o
!
lo
ot
2
[m

0!

olg

ofy
o, B
>

n
rie
H1

ox flo
= o 4y

o

N
H1 mlogj_

4 e

o2

)

=1

o

d
o
P
tlo

e

FI‘F

ok

B o

ug

Shd

i

Y

4

dg

o e
oft
oy

e

Ry
A
o

Am
ox
to
o
OO
QL
1x of
ﬂ@.'-" _1}11
4

X

2l

2.1 ZI¥T ol mual

Yr 2z ¥uy & FPHIL 9= Yoon Y Chin
o] Ast FAmALY g3} o] Hes} Ht.

7H871AY 28 &9 FANAE ¢
27t R, RWO|I 20E %9 A FapE £, FHEY
A AsFusg f2t o 2704 A== 2
Y= YA Fig. 19 23 Zo] Ugpdrth &, FuEH
(9] 012 g o] gste] 27)& 2o A 674 E AAet

2HE WF A=

68

2EYAS o) Teinh 2. nepy of Aate $3 xd
o meo] o) U= F4 Aute} vlm B olgY
4 Q.

2,2 magE H7iof o3t TIHE FHE

TUg AYE BAAE AL FAHOES ¥
sof AUEE ABea E oy TN TAY Hae
572 BUY 4 9lon BE A ATRYY F
Fig 494 LehbEo] 13~18] ¥9le] 9t 202 o)

A 990, Zeg AL Zag vzl oo dolg o4

AN 5 ol Zeg AL FohE Yo oY 71K
7} gtk 2 % 7 wol AMREE o] BCM(box

(©) fi/fo=V4ord/l

@ fi/f,=1/50r51

m/,r—'
s

(€ fi/fo=1/6 0r6/1
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Fig. 2 Estimated roundness model for the profile with
d, = 0.35 in round shape operation
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Fig. 3 Predicted roundness model by fractal interpolation according to scale factor d,
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