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Research on the Application of Multidimensional Function Method in GPS
Leveling Fitting Accuracy of Hilly Terrain

GUAN Zhen, SHI Feng — miao, TANG Xiu - rong
( Northwest Institute of Nuclear Technology, Xi“an 710024, China)

Abstract: To improve the GPS leveling fitting accuracy of hilly terrain and to build the adaptive fitting model of the coverage, this arti—
cle uses the multidimensional function method to fit the height anomaly. The key points and fitting accuracy of modeling are analyzed

through examples and the research puts great emphasis to finding out how the selection of the smoothing factor affects the kernel func—

tion. Compared with conicoid fitting, the fitting accuracy of multidimensional function method is also analyzed.

Key words: multidimensional function; kernel function; smoothing factor; hyperboloid; leveling fitting

0 5] B

22 W PRRSIE i — PR il TG A T ik AR SE AR
A0y 2 ThT S R0 £ 154 o < v T DA — R A0
FUN AR RIS A DT RO L8 T . 1 GPS JKHESLL
Arh, 22T PRECE i TR R B O PR T A IB(EL S )
L B E UL, LTCIE G GPS K MERLA By e it
FEOTIE" R T R b T S B B B S BR TAE rR
AW IZ I

1 ZHEEHERE

1.1 HzpRE

MK T A/ SO T 65 46 25 T 6 4
S SR M K T 5, 2 7 66 5050 ) T 5 7
S T

E(x.y) = Z,B,-F(x,y,x,»»yi) (1)

ittpﬁjﬁ‘jf#ﬁg%ﬁa F( x’y’xi’yi) j"j x A ¥y E"J*Z@é&»;ﬁg
FOTE( x5 y,) Abs n SRR IR R T SR A% R ARCRT LA

%5 HE#A: 2010 - 10 - 25

A LR EIIE R, N TR — R X R R R B FH
BRI EAT AT LR

1) IEXUHH T

F(x,y,xny) = lx-x)" +(y-y)" +817(2)

2) fERUHh T

F(x,y.x,y) = (x-x)" +(y-y)" +8177(3)
1.2 BAEFENEZ

1) B0 s (Y PR RN 43 A1

FERER X 380 N U R A 5 22 1 GPS 7K A5, vl s v
T O s A KA S X T /NX Y GPS
W, BT GPS 7K s 5l 4 /b, m] 43 F R AE R A%00
FEFEM X P38 4 By R A TR A%

2) BRI

Hardy AORFFT 4 5 & XF P sl (0 250 98 0 o B0 5138 XL
FE T BRI X T 5 750 <2 981 i 750 4804 1 XU iy T R
AR SC AN IE B0 T P A R R A T AR

3) JEI T 6 IEEEL

& M VE 2 078 A% pR B PR, (HL & 1 e B L 8 TR
i, 2T EIRABIIE ) [

EEBMNE (1983 - ) 05 IAREED N, AR, 2, RN AR T4



%14

3

HLAF: Z T RBOATE B2 XGPS AKHERLA v i i BT 5E 125

2 THENA

PABEIX 3k R 9], R I IX 23 4~ D 9 GPS 7K i it A7
T KX R B X, A KR 22 110 m, P X T AR
80 km® o X P LA VDR A 3, M SR A o A A a7 TP 1
B o

¥HL GBI, GB2, GB4, P01, P03, P04, P07, P10, P12,
P13,P21,P22 12 4~y AR E AL A 11 A g AE K%
o T, SR AT IE 8 XU I pR R A 2 R ORI
BARF BRI TR E.

E1 GPS=fiE
Fig.1 Map of GPS point position
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Tab.1 Fitting errors of forward hyperboloid with different values of §( Unit: cm)
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Fig.2 Fitting results of forward hyperboloid when
values of & are 0 —50 000
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Tab.2 Fitting errors of inverse hyperboloid with different values of 5 ( Unit: cm)
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Fig.3 Fitting results of inverse hyperboloid when
values of & are 8 000 —50 000
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Tab.3 Comparison of accuracy between multidimensional function and conicoid fitting( Unit: m)

RN A A LT PR EE
e ERR SR
PAE 2%ME PEHE 2%ME
GB3 44.190 9 44.152 9 -0.0380 44.215 5 0.024 7
251 43.853 3 43.859 8 0.006 5 43.8479 -0.005 3
P02 43.764 3 43.753 5 -0.010 8 43.761 36 -0.002 9
P05 43.516 6 43.5147 -0.0019 43.5249 0.008 3
P06 43.858 2 43.872 6 0.014 4 43.847 0 ~0.011 1
P09 43.556 6 43.547 5 -0.009 1 43.562 7 0.006 1
P11 44.080 7 44.072 4 -0.008 3 44.086 2 0.005 5
P14 43.994 5 44.008 7 0.014 2 44.009 2 0.014 7
P15 44.038 3 44.026 1 -0.0122 44.050 4 0.012 1
P17 43.7112 43.700 7 -0.010 5 43.720 0 0.008 8
P18 43.996 3 43.977 6 -0.018 7 44.013 9 0.017 6
WEhiRE 0.016 6 0.0128

TR A 5 22 T RR RO PUER, 22 T R R0 1
SEORZ pR BCh FEVOU T R KR, HUEE T I 7 6 BUE AR 24,
HAUBHE AL T Wl oL 12

4 HRIE

1) Sd i X 2 1 pR B HEAT 0 A, BIF S 22 T e RO
T DAL 9 308 SO A% e B0 52 Wi KL o % T T8 O i T R
B0 G DR K, DL G PR R Xk {0t 1 R %, AU
R B BEE ' A T 8 R e ARG T T A —
ABAE AL X AEL SA KT RE o 2 B AR o PR I
D PR T BB AEL , 2 A XU TAD R RSO B MEREL , 5 2N I
HoIU{ELERIE -

2) TR ASUR SRS 49 73 B ST, 45 AR AR X
PG N T8 A WE MR Z BRI E N E N D, 2t
T 6> D, I, AR .

3) Z T pR KA S U T UL S A A FE AR, 22 THT BRI R
EAUSRE AL T i T L5 0%, HL 22 T eR B e B

52 A XU E ROR BN A -
Z T PR A VA TR BS b B™  (E AR S B N H
HRA L DR A R ) X A% R R T BRI T TR O

S 3k

(1] &, %% GPS B4 X A 7 B 1k % & M5
(], BRBK 22 4R {5 B R4 iR, 2004, 29 ( 10) = 908
-912.

Wt A BT AR . GPS /K i i 404 5 25T ). 4 T
,2005( 12) : 23 - 26.

ZEfk. GPS B R H LA IST [D]. K% JGEM T 2%
KEEM =22 06 16 3C,2006.

TKIBAR. GPS /K e R R L A A BB SE (D] PR BH: Kbk
2R 261 183, 2002.

(i T

(EEFE 123 )W)
Sk
(1]

Bach Jeffrey R.. A visual information management system
for the interactive retrieval of faces [J]. IEEE Transactions
on Knowledge and Data Engineering,1998,5(4) : 59 —67.
[2] Simone Santini. . Emergent Semantics through Interaction in
Image Databases [J].IEEE Transactions on Knowledge and
Data Engineering,2001,13(3) : 105 - 112.

Richard D. Holowczak. . An Experimental Study on Content
- Based Image Classification for Satellite Image Databases
[J]. IEEE Transactions on Geoscience and Remote Sens—

ing,2002,40( 6) : 136 — 145.

JEWA 4 B EE, . BT A AERGAE R A M]. b
T AR RS REE,2007.
220 B R, TR 8. TN AR BKRRBEAS R
g5 L] iHEHTSE 5 & R ,2001( 3) : 86 —90.
AT H UK. EUR R B AR LR [T]. W2l FRHE K
22240 2003(4) : 89 —95.
XS BB 254 A B 60 A SUBLRRAE 1 R R R
[7]. 152548 ,1999( 5) : 202 - 205.

(445 RIWEH]



