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Study of curve fitting based on wavelet theory

Minoru Yanagawa

Abstract

In this paper, we investigate methods for accurately fitting a given discrete dataset with a
continuous curve. The first part of the paper deals with the use of the discrete Fourier
transform (DFT), and we show that the DFT exemplifies effectiveness in the study of curve
fitting. In addition, we apply the least squares method together with the DFT for higher
frequency components in the Fourier decomposition of the data in order to improve the
accuracy of the DFT. We actually develop a new algorithm to solve this problem. In the
second part of the paper, we investigate the effectiveness of wavelet theory for use in curve
fitting. We focus on the Haar wavelet, and its use in the construction of a basis for a vector
space. In an attempt to improve some aspects of the Haar wavelet, particularly for those
emerging at lower resolutions, we apply the DFT to the higher frequency components of the
subband decomposition of the data, and obtain a new algorithm for curve fitting based on

wavelet theory.

Key words :

1. #&

LD TIE, 52 5NRIERFIT—F
CRLT, 1R 2 R/ E
VIR S T3h DB E FH 2, —D ke LT,
(47 mrBTEDES L[4 FEL 7o m
CMTROEFN 2B T AT Xak 527,

SET—F 2k L RS TIZH E4T I
B, Bl o ERA b E v 5 % R
5,

BLEDIREE DY, SR DOIREE % FFOWIE
DR TH B L) FEZFEH LD, 4
TLWAICTLE ST D

AECHPE T, WEE L TEIUES W
R E RO AR E 5 805, BT —
) TIENTHRELNC & B T — 2 oL T &
T

[l

curve fitting, discrete Fourier transform, Haar wavelet, methods of least squares

#%ZATlE, ZARKICRLLIWIEE L Ton—
NTEZ—=TV vy P EERAT 5, BRSNS
Nl & 7z —71vy FEEERAET LI &
LN, T2tk i Er LD TH B,

2. U7
AN, TR TRES LT B Y
TIEHD I E KT 720012, R1OT— %

(t,x) 252 5,
K1 F—snxt(t, x)

t 0 1 2 3 4 5
x 0 2.2 4 5 7 7
3 6 7 8 9 10
x 6 6 4 1.9 0

13R1DT— I DOEARTH 5,

H 7SR 2 i B 5 o
T 101-8310  HUFCHSTAR H X Ak B T
(SZ¥ 22009 4£ 9 A 30 H)

H51-8-13

Department of Applied Mathematics and Informatics,
Nihon University School of Dentistry
1-8-13 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-8310, Japan

_1_



H AR Bl H0AC 28 37, 1-6, 2009

3 bt b, ZNEHEEE7 —) il Tz LT,
7 ~— £2 T7—)IRETIED
g +——= t 0 1 2 3 4 5
] * x 0 2.2 4 5 7 7
4 . . z 0 |2.05| 4 |[55]65]| 7
3 t 6 7 8 9 10
o —* * x 6 6 4 1.9 0
1 X 6.5 5.5 4 2.05 0
0] L * t

0 5 10 R 2 ERICKRT 5,

X1 F—4oX(t, x)

3. BEE 7 — ) TEiiRE TR

EMHN &2, W=exp<2T7\T,i> r 54,
7— ) AR 3R P L

O = M W A MmO o

1
L I N
E.,=—F— L t
JN )\ﬁ-—x——%\a
(]'V_l)k -1 1 H
w o |

X ORI NS, 7— ) ZRENFELE FH -3
(B 25,

e EF -3 .- LT TS
ERIEIHT 27 =) SRBORBE LK pmrpen L meee
IR 2. B2 7—! THRSTED
2 13.629
T —4.7837 HER 7 — ) il Tk a iR 2 SRk &
#| | —0.97624 B 4TIz UH T & 2 4 T v
#| | —0.57639 WTh B L b,
Z| | —0.30449 .
2=\ 17| Zo 34785 4. 7—=1)TA470HTED
T —0.30449 ERWEEICb72b 2 DRBLELERT S
#| | —0.57639 r2h, 24720 HTROVEMNT 5, 4
Z| | —0.97624 7w RTIEHHF] & 13
T =SSt I (=1, 10)
N7 P EE BN IS LY BT~ Ty e+l

BRZHAET S, K236 2E8 T Th &N G265,

_2_



7 EI—7 Ly bR WSS TEoI DWW T

N7 P EITR L T{ENZ 2 & 2 BE#
7= TR A EZ 5, K31, e=0.1 D%
BB NTEBS 2. THDH, I NET—) T4
7'om B TE D L,

®3 7—-)TA47> 0 rHTUID

13 0 1 2 3 4 5

x 0 2.2 4 5 7 7
ZTe 0.57 1 2.6 | 4.2 | 5.3 | 6.0 | 6.3

Kiz, FH £=3,4,56,7 D T DI
MLTA 7o ur B CiddrlmL, Btk
B EEKDD, e=0.12F 2, 1FME £~
FVRAENG I X BEBEAT) &, KD T —
) ZERWA T e BTRHEI] B 2155,

£4 7—-VIZRAKA7T O YTIED

¢ 6 7 8 9 10
x 6 6 4 1.9 0
e 6.0 5.3 4.2 2.7 0.57

e=0.05 & €=0.01 DA D EREICHE 2 T,
JIT—2n7—) L g 7—1)
A 7varRTCiiH* RT3,

8

1] 2

—m— {7=An=01
—n— A O =00

——FF—3
—h— 73/ 07/=00%
—— T =TT IE
K3 7—0Z4A4A7>O0rYTIHOD
47> 0 s

3 0 1 2 3 4
x 0 2.2 4 5 7
e —0.16| 2.17 | 3.96 | 5.48 | 6.54
¢ 5 6 7 8 9
x 7 6 6 4 1.9
ZLe 6.97 | 6.54 | 5.48 | 3.96 | 2.17

THIF ERZDRLIZLDTH S,

B
? m
fi -
- » ),
4
3
1 t
0o . N
1 0 10
-2
-3
——FRF-%
—=— 7 - UIERR A7 A wE TS
—ar— S E(E 1)
—e— 2Bt 15 BEEr (E 1)

R4 7—)IGAKA7T> O ETIED
5. N=lJIT—=TLwv}
NIRRT =) TT 4 VF

1 T
75& 10 - 0)



H AR B ARACSE 37, 1-6, 2009

Eon— 7T —7Lvy P74 LY
14 e )T
ﬁ(l 10 0)

WRERG T B % EIRGERRNT 2 W S 2§56 2 &
2k, By Z—7v y PRI

11 1 1 11 1 1
11 1 1 —1-1-1 —1
V242 —=2—-y20 0 0 0

1100 0 0 v2v2—-y2—2

2¥22 -2 0 0 0 0 0 0
00 2 —20 0 0 0
00 0 0 2-220 0
00 0 0 00 2 -2

Th b,

FBOHDT—=FIZHL T — VB = —7
Vo MEWEAT) .

K5 FT—40X (¢, x)

6. JI—TLy b7 OryTiEDH

RKEDT—FITx LT, 72—7L v P2
FHWT, VXL 3 FTHOY TRy MEFEKR
Db,

xR6 HINCFES

No. G1 H1 H2 H3
0 4.51 0.038 —1.45 —0.9
1 4.51 0.038 —1.45 0.9
2 4.51 0.038 1.45 —1
3 4.51 0.038 1.45 1
4 4.51 —0.038 1.53 0
5 4.51 —0.038 1.53 0
6 4.51 —0.038 | —1.53 1.05
7 4.51 —0.038 | —1.53 —1.05

t 0 1 2 3 4 5 6 7
xr |2.2)| 4 5 7 6 6 4 1.9

X 53 EROHAMXTH 5,

g

¥ »

g +—

§ »

4 » r

3

e W

1

0 . . . t
n] 2 4 G 2

K5 F—4nxt (¢, x)

LAL 3D TNy FEFICH LT 7o
PMTUIHEITI, 72750, e=0.5DEEE
ZTIEFEZ B,

L)L 3 DA 7 u B TUIHES % HW T
T—=2 &Y b, HILENT—F% T &
P Tk 7Z—T VL A 7w B TiED
LI 45,

RT7T JI-TLy b7 HETED

¢ 0 1 2 3
x 2.2 4 5 7
Te 2.2 3.4 5.433 6.477
t 4 5 6 7
x 6 6 4 1.9
Te 6.159 6.053 3.667 2.489

K6I3KRTZHRLZ2LDTH B,



7 EI—7 Ly bR WSS TEoI DWW T

g o~ o

;/\E\\

i

4

*
1
0 . 1 . t
a 2 4 ] 8
—a—H -4
—W—H3AFYOETIE W05

6 N—lA47oaryETiED

7.7T—=7Lyb-T7=-)ITA470O
CETED

TI—7Vy b7 ur B3Otk
HHAR G CIZD TH B 72dI2iE, S EN £ EH
MG 2 WL T4, 22 biE, BN
I MR 52 5,

X7 FNRA{ES im0tk 27— 24720
PMTIEDE LIV I DY TNy FEFICHH
T 5, e=0, €=0.5, e=1, e=—0.06 DENF
NOBLHITHL T, 4Fn7—) (7 u>r
LCEOEHAT 5, BREX7TIZRIRT 5,

]
i Y

n . . . t
a 2 4 G 8
—a—EF-3 —m— {7300
—— -7 O =05 —se— A 7O

—— A0 =006
7 wx—7Vvyhbe7=0Tq47FOr
LTlEHDA 7O R

8 . &

R1DODT—=2Ix L TC7—) A 7ary
Tixo, 7= 2@EEA 7B T3oHr
o7z /N2 L LIZRE L, 7— ) 224
OGEIC T2 IMZ 58 TUIHTHETH 5, Bk
DHDLFHREIELN TS, 6HiTlE, Hili
WEDBRRBEETCH B N— VT2 —TL v b &
FIHL 720 W ZcB#S T3 oI, o Hil
SofRb NIz, SN % EIMGEEIRNT DS LT
HbZEIWRINT, HHEENODL W, 7))
IYCIHOBEIICHEL ) 272 —71L
FREER S TizH T LT XA KT 51213,
Wohvz—71 v P ORHI»BEICL 5,
Lo»rL, "=y —T7Vvy by DB
ED, T DFRRALE ORI AR IR T
XL ERTHMTE L, THIDT
I—7VLwy b 7= T iiiLTix
DIZDWTTRTADL ERDE )12k 5,

[l

_5_



H AR Bl H0AC 28 37, 1-6, 2009

g
-1.5 %Lf?
2 Y
-25 %ﬁf
-3
——FF-3 —a— 73O
—h— -T2 OL=05 e AT
—— A O=006

X8 wI—7Lwyhb-7—0)TA4FO>r
YTIEHERO Ty O

A7 varDfEinREL LD ETy PORE
DL B DR T RTINS, 2L C, &Iy
O A 7y v ENZEIZIG L TAEIT
5,

X #

1) HNZE (2007) Hi#d TIOICBIT 2 —%5%,
H AR K ie 2 35, 1-5

2) BNZE (2008) MizEa/ NS wilifid CTizdizB
T2~ HAKRF AT 6, 1-4

3) BIHIEE, EIIE, EFRIE EEA (2001 7
I—7Vv oy FNE#HEZOIH, A, R



