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A Piecewise Curve Fitting Method of Processing Meteorological Detecting Data

Based on the Least Squares of Orthogonal Polynomial
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Abstract: In according with the character of the large number and complex and unpredicted trend on
change of the meteorological detecting data, the piecewise curve fitting method based on the least
squares of orthogonal polynomial for scattered data is presented. Firstly, the reason of using the least
squares of orthogonal polynomial for scattered data is introduced from the respect of the stability of
data processing. Secondly, the principle of twice piecewise curve fitting is set out in detail from the
respect of the shape preserving feature of curve fitting. Finally, as the temperature detecting data for
example, it is proved clearly that the twice piecewise curve fitting method can make much better
fitting precision than the traditional interpolation method, and improve the level of precision and
automation of the meteorological detecting data processing.

Key Words: orthogonal polynomial; least squares; piecewise curve fitting; meteorological detecting

1 518

MG RN = s S B e,
BRI TTE RN 02, WHEIE S
R aEdE, ot EEEAE, HAaEdRE R A
WFHEHAR NIRRT E. RIS
F e BE B EEE tvH RR BERE a2, A

ESTE: ERERBIEELSEIHIME(10771031)
978-1-4244-8736-3/11/$26.00 ©2011 IEEE

838

E IIEMTR ZA S NRE; FAMERD T 52 2L
farf, BARSEFARZHIRMEE, 1w %
PRI ARTR D o BEAE TSR B AR LR & B 3h K
SPRIEE AL B RE T AR L, SR SENE R A
FRG BERT R PESR T B (0 2K, KA AR
A LA S G S H T TRk AT R

BT AR RN A WA, i A
BN A 5 B2 B)VF 2 28R s, [,



P AR BN EG L A SRR L. MR
2. RABHBEE AATINSR A K, &®
2 SRR R P i Z ) AR A B A SR
FEIEE] 2 TR, SRAT B BRI R g
i 2000 4, BAR R SEIURE AR R B,
BAE R AR 22 S AT R I B 2 e e R R
By, FERMK I doR BN =R 2R,
THEE MR P HE, (AT SRR,
HARNERARFLH SRR AR TR . B
THE A LR i R AR AR
3, FE—ERNBINAENSNRE: FIMERD
T HESRET, DR EFLRNZHHRNESE,
T R BER AR OCIR B . B SR R ARl e
# B FEEE A B e D A TR |, RS
PR EE AL BLAS AT T T A AR AL

XA BINESR R A, SO TR E
2D IRl & A, RHRESIER IR
HIZRAAE I, 7 Beath & & P LS RN H b i 2 B0 7
o MEBVRAEIAL ) Bah LR, 22 RN IE,
BEJ7 AT EAR A AR AR Bl 20 O
- AU R DRI - o RN IR I - R JEE PR T
(B ARR), JFHXN SN B E R
BTk SERME TR R R AT TR IR =
T SRR R R R 2k AR R R A H AR AAR
KA, A ORs DA BB 21
2 BHIBES BRENZRUESTE

P Bk i fa Bl e, B 2
sl B I B SR B AR O B, A FTIE Su
EHWRE, AR AT 0 AL 2 fRAF T
MR, SEPTRLGRAEERIT I LB, W
LI ERAU S BT BB o T ARG SE F A HE I AT RE b
TR S BRI SS . DLAR A MR B gk £E B
BERWMRZE, WEEFERNE, &MU
AR — A EE R,

2.1 BEHEMEZZHAH/DIRUE
£V 25 6] B @ = span(eg, @1, 0,) LR AR B/
ZIRIMEH A, S sHIE TR RRET
FRALPIEOL, Rl n (KT sE 2k, [F7E
SR T PR I FR AU M B A v T /) B AR B AR T
RESEMREERRIRE. A THATEIRER

T ERURE AP, BT IR 2T RS MR 1 1
L MANEN A RER, R FEALI R BOERE
AR FRERE, TR A IE AT 2 I ) R 3

WA L Xes o xa ), FHXEHUHREME
RRZIR (po (), pr (), (0}

HIERZZ A SRR R, BmKIRECN
1 IERZ IR (o (0} (k=012,-,m) F U I HE
KR

po(x)=1
px)=x-a
Prr1(X) = (x =04 ) pr (%) = Brpi (%)

(k=12,-,n—1)
A peo HREIAECH 1 K k R H
{pr ()} IEAZPETT S0

2
x; P (%;)

NgE

_ Gpe (), pi (%) _

“‘(()(»‘ﬂ M
DPplx), ppix 2z 5
P (xi)
Z 2
> pix)
b - (P (@), P () _ T -
(Piat (), Py () $ o)
k-1\*i

1l
U

k=12, n—1)
2.2 2R SEREEN

HT BB ISR R, R4
HARHAT — IR, WHLE R AT R AT L
. FB, AIERAESR S B &G TR x4
i S BT A0 R B 2 BB A, AR SRR £ i
LR RGO i e FE AT A B S, R EH A
TAERHAR ik IESE, B h &Il A SRS AR
FAET,

SR SRR IEN, b TENS AR
S AE R b s FE AR A P TE I, AR SR = IR 5y
BRI

—orB . TERIRAEE L, &

At =(tir1 =)/ (hi+1—hy)

MR At A, At Aty Aty , oy Aty
(a=1) NIE, Atiuarrs =0 Atiasy (b=1) A,
Atirgipsr HIE, WG 5 o twars JAE I DTE,

2011 Chinese Control and Decision Conference (CCDC)

839



840

i1 A BUUM KL tian JTER
TR B: R T, 5
D&l —kyBiiE,

8 ite = A ti+c_ A ti+c-l

i B

(I=c=atb-1)
PUE TN §ivq (d=1) BIRTFIREMAE
8o CARED, 8ivgn < 84, H8iram )
8 prqre (eZ D NTEEFT (= 8 ), 8 irgrer1 > (= 8 o)
M) tirgrers ATB, BI{t 5 ) tivgrerr N 1A
DB T B trgrent MR M 8 jrgrenn FF
DRI AR 6 <8, H 8 o 8
(eZ1) PTEHET(-84), 8ien1>(=080) Mt
vert MBS, BI{ 4, oy twerr YA 1B
T A FBEL ey THER, M 8 prern TFERHIT,

SR BN Be AU S - AR R 22 R VB L A
o R P ORFF L - ROTIR,  IF Hoas b B b
PRI E R, Sk RIS RN FAS PRI
OATHE S, SR F s

Fi(atb)=5, WHIYHIEA 2 W AT E i3
7, AU —Ar B 4 AL ER SR 4 BYER
Z IR 5

8 i+t2s %%

4
v (f,9) 3
9! (%) Z;—(”(wmk) (%) 3)

Fi(ath)y=4, N =FrIEAZ 2 AN E L
%, AN 0BREE 4 5IH 3 NEZZ U

AN
(=)

3
® (fa q)k)
i = 4
?; (x) k§=0 4{/’(%,%) % () “

Fi(ath)=3, NI —FrIEAZ 2 AN A R 2
2, B 3 s 2 BriEsZ 2ot
WA

(> )

2
M 5
@, (x) ;Wk (x) (5)

I, 255 i A rBAla s 1AM BUh
wJa N EE R, EREE i+ A B AERE
M5 1 DB, AR 1 AN BUAS
PREONER 11 >0 BER UL & B EE 70 B RIME AR
5, TTSEELETA 73 Bt 3 B SR B A LR Fr I EE
[10]’ EI]

(oi* (Xivars) = (oi*+1 (Xiraen) (6)

3 HEXA
DL 5 A 087233 (1 GZZ8 Rl TR 2= A M %

SN
TR .

6121 » .
614
616
618 .

a2k L . b . PR
6221

6241

.
I I I I | L i
1515 1.52 1.525 153 1535 154 1.545

>
1.55 H(m)
x10'

B1 BEEMSERNSESGE

K1 2 zAmngdEthsh—& 0, RE T
[-61.31, -62.27], =/% HE[15125.89, 15494.56].
TR A ST 73 B, O AL BE 3R 4 A Bt B3
Pk 5 BTG, HoAp.

BN BOAET 13 AN, he[15125.89,
15230.23], #EEEA

t, =
1.23561x1078 x (h—15177.99154 )* +2.52184x10°®

x(h—15177.99154 )* —0.00018 x (h—15177.99154 )*
—0.01209% (h —15177.99154 )—61.22324

PR ZE: 0.08;
BB RS 7 AN, hE[15230.23,
15289.47], IEHRECH

t, =
—5.59728 %107 x (h—15258.46429 )* +3.2714x10°

x(h—15258.46429 )* +0.00010 X (h —15258.46429 )?
—0.00638x (1 —15258.46429 ) — 62.04223

PHRE:  0.03;
BB NIES 10 A4, he[15289.47,
15397.85], EHEECH

2011 Chinese Control and Decision Conference (CCDC)



ty =
—0.31811x107% x (h —15337.86800)" +1.871x107°

X (h—15337.86800)° —1.2x10™* x (h —15337.86800)>
—0.00759% (h—15337.86800) — 61.95492

SEHREE: 0.02;
BN BRNIEE: 5 AN, he[15397.85,
15439.32], A& HRECH

t4 =
1.71074x10° x(h—15418.26600)* —1.08041x107

x(h—15418.26600)° —0.00089 x (h—15418.26600)>
+0.00925% (h —15418.26600) — 62.34332

SEHREE: 0.01;
BEMNTBECNEG T AN A, he[15439.32,
15494.56], fUAEHRECH

ts ==
3.16273%x1077 x (h—15468.15857)* —3.72122x10™°

X (h—15468.15857)° —0.00068 x (h—15468.15857)>
+0.00276 X (h —15468.15857 ) — 61.96273

P RE:  0.03;

RIEAL G TSR AR P 7%, 14000 K2
16000 K75 20 il N AR OGS S8R A s B2 2
14000 >KF1 16000 A A i) SEFReR I B HEA T2 VE N
R FEHFIT, 14000 KA1 16000 KAL)
S A -56.16°CH-62.37°C, NI NTEE R E N
15142.00 2K, 15276.4 K, 15378.67 K, 15417.06 K,
15479.1 KAL) & m BER R ) SEFRERIIME .
g RG 25 R 1 .

F1 FARSERRERNE. AEE, MEEER

moE W E SEEESES UAEER
(m) §p) §p) e
15142.00 -61.09 -59.71 -61.12
15276.40 -62.12 -60.12 -62.11
15378.67 -62.35 -60.44 -62.34
15417.06 -62.32 -60.56 -62.32
15479.10 -62.01 -60.75 -62.01

& 1 i, RAE TSR EAL 20
INZIRI BT, RTLASRAG AR SR P ik R AT
LGRS S
4 g

AR SCEF S S S ER B SR 2. AR
BRI, RABNRZ AT SRS, /e T
ST B AR 1B AT 2 D RN BEL A
ZRLSIERIE R, ZT R ARIE R A B, B
HHAEREEER L, AAmBEY Bt R
FE A BB A IR TR R MR R, e T R4
A G IRINEAR A F 5 kA AN B N R 2= 4 4
BRI, PR TR SR B kB A R R
H A A B AE .

S5 3Ek

11 AERELEGTEESZEBERLHA[DLLH: K
K, 2004.

[2] IR APHIESZEEMIEM]IE T |RBE B,
1987: 59-176.

[3] Frank R. Scattered data interpolation: tests of some
methods [J]. Mathematical Computation, 1982, 38:
181-200.

[4] Micchelli C. Interpolation of scattered data: distance
matrix and conditionally positive definite functions[J].
Constructive Approximation, 1986, 2: 11-22.

[51 W/, CEORAR IS E MY AR BB Tk
fitk, 2004: 212-255.

[6] Wu Zongmin, Schaback R. Shape preserving properties
and convergence of univariate  multi-quadric
quasti-interpolation[J]. ACTA Mathematice Application
Sinica, 1994, 10: 441-446.

[71 T A Gregory. Shape preserving spline interpolation[J].
Computer-Aided Design, 1986, 18(1): 53-57.

[8] E Kaufmann, R Klass. Smoothing surfaces using
reflection lines for families of splines [J].
Computer-Aided Design, 1988, 20(6): 312-316.

[97 T THoschek. Smoothing curves and surfaces.
Computer-Aided Geometric Design, 1985, 2(1-3):
97-105.

[10] Jorg Peters. Local smooth surface interpolation: a
classification. Computer-Aided Geometric Design ,
1990(7): 191-195.

2011 Chinese Control and Decision Conference (CCDC) 841



