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Abstract

In the measurement work, due to too many parameters, unreasonable observation structure and
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other reasons, there will be an approximately linear relationship between the parameters. At this
time, the solution results of the classical least squares model will be distorted. In this paper,
through the elevation fitting quadric surface model, the reliability of the solution result of ridge
estimation in the case of the failure of the least square model is discussed, the solution method of
ridge parameters is summarized, and the reliability of its solution is verified.

Keywords

Ridge Estimation, Elevation Fitting, Quadric Surface Model, Ridge Parameter Selection

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

i3S GPS W AT LA BRI s i R e, A RN X BT 3H L VR, W DR 2 3 i i U
BRERRAU A I A IR, Herp RO R ILROR O . (HAESEPRAE ™ b, T2 8uikse. Wil
SR AR AR B FEAE 2 SRS A ISR LR, A 4515 7 F24ERE N = BTB 3% 71 5%,
VRIS BATPRIE T RIS TTRE, ST R A b st i, FiF 22 FH T R=g, W
Fe T Neumann ZEIA i fili v 777% B O3VETT REAEBEAIEE T LIV ok fas AR A SR [1] [2] [3]

ERERZ AW, WAtk |7 SAGTH ER TR iR K. 7RI fl ik iR 2,
AW Z AN T T AW AU, AR IR T AESCRR N T BUR R R, JCHRAE A BRI . =i GNSS
Bh2E. GPS HfmAbE, Rl & ARG 1RSI AT SRR [4] [5] [6] [7] (8]

2. IRf&H
2.1, IR R

&4t (Ridge Estimation)s& Hoerl Al Kennard 5 1970 4E#2H kA, & H BT S R 1 104 it 5
o HAALN:

il

L=BX +AA~N(0~0’l) (1)
O RE PR «
X (k)=(N+kl)"BTPL )
Kbk AKRTFTEMMEEFEE, BANLSE, MIN=B'PB. aJLLAEH, 2k KEFEAR, MBRAFK
WAttt Mk =08, A/ Fesliit.
2.2. I fETHEMER
R T RIS THRI MR, ()N E N LR IR
L=BX +A=AY +A ©)

Hi: A=BG, Y=G'X, G=(G,G,,.,G,)-
G, (i=12,--,t) A BB X ML FRAEM A, Ay, -, A (IFRHEESARFAE ) B, FLI

il

DOI: 10.12677/aam.2021.1011434 4088 AR A


https://doi.org/10.12677/aam.2021.1011434
http://creativecommons.org/licenses/by/4.0/

Fity &

ATA=(BG)' (BG)=G"B'BG = A =diag(4, 4,4 ) 4)

A (@)FrZ Hy Gauss-Markov FEAL [ SLIFE R, Y RSN 24
TSI B Y (8N = Tl A (4 510

Yo =(AT A)' ATL=A"G"BTL -

V(K)=(ATA+kI) " ATL=(A+KI)'GTB'L

2.3. I6S¥AIEE

WSS b, EANZEE BT TG, BONE WA U gk, 1780 0B IENeE:, e
BB LA Ly AT b, w8 2 84(9] [10] [14] [12].
SIS TH B IR TR %, SR CEUEH T 4k > 01,

MSE()Z(k))< MSE()ZLS) (6)

RIMAER TR B LT, WAk nl et /s — e flitt. X TueS4 k mikss, —BEWIRAE2HT,
H T IR SHRBERAE T =T /N, /)
N t A
MSE( X (k)) =& : k? 7
(X() =TT Zuﬁm @
AN, Y, XORED, BOARREH SRR R 77 2R BUS SHE . EASMEENEE AR ER, =i Tir2
W SHABEPERR AR 7%, WigzsyE, X h Ak,
1) Uy
HAE LIS X, 19404 X, (K) (=12, 8) RIS S H0 K BRSO t &0 im s BRI PR ¢
SRV E AL T AR RS T AN kB A R S5
2) X h Axik:

~2
ZATA;‘OQ 8)
X GX s +h,6;
MG =1, h=t, h,=08, FABANT Hoerl-Kennard-Baldwin 2 :
t6?

k=—0
XLSXLS

©)

2.4, ZRmEERR

it GPS ISR IR TR, S R A IE R = K RO
H=H, +¢& (10)
Hop: HAREKE, H AR, ARERRH.
TR i TR T LA R RO
£(xy)=A+AX+AY+AXY+AX +AY’ (11)
i1 20(10) 7T 40 :
E(i)=H,—H,, i=12345,n (12)

et HOARES AR, H, R AR

DOI: 10.12677/aam.2021.1011434 4089 IR Esid


https://doi.org/10.12677/aam.2021.1011434

AR AIR(L2), ATHI R 277

2 (13) A A TR A R A -

3. IR THEVE G+
AN ELE 3 TAESZIBAE, S0 12 DMEH A, 2 GNSS BRI 12 AN S K s, it
DUZE = f AR B 53X 12 DA IER . X 12 MEH] S AR S s FE i 2 1 s .
B H2. H4. H5. H16. H17. H45. H46 Fil H49 3L 8 A S THEAI S ¥ 5 A, H15. H18. H19

FH21 3t 4 N SR RNKAZ S, BAIETISECN 6 4, W2 A0ME R 2 4,

BB 1) 6 MFENE Ay
A, =4.8177x107°, 2, = 4.2623x10%, 4, =1.8878x10°, 4, = 3.1617 x10"

Table 1. Coordinates of known point

= 1. BHEISER

V=BA-¢

’

& P F P>

1

1

XN XY

le X Y, XY, Xg Y,

Xy Ya

45 =1.3791x10%, 4, = 6.1291x10%

2 2

X%

Xy Yn

(13)

(14)

AR B
=R #VE
X Y K (H) IEH =i (HY) S (S
H2 2948972536  580,925.255 67.8800 64.5052 3.3748 T
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Figure 1. Ridge trace
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Table 2. Solution results
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m e ShAREmM M WM R%Em
H15 3.0337 -1332.7019  1335.7356 2.9758 0.0579 3.0673 -0.0336
H18 2.3507 -1344.1951  1346.5458 2.2925 0.0582 2.3847 -0.0340
H19 2.5623 -1341.9127  1344.4750 2.5038 0.0585 2.5961 -0.0338
H21 3.2878 -1341.8008  1345.0886 3.2281 0.0597 3.3227 -0.0349
YWriRE 7.1730 x 10° 7.2394 x 10716 40107 x 107
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