414 586 M
2016 4 6 A

VRGN S S I S

Geomatics and Information Science of Wuhan University

Vol. 41 No. 6
June 2016

DOI:10. 13203 /3. whugis20140491

XEHE.1671-8860(2016)06-0778-06

P e e et 22 VS R e 6 2217
4 P iy 4t i ik

iy

ZMa &

VSN

1 5B AR R 2 P 28 (A5 )8 2% Bie , Tl g 4, 450001

W O EAAEZGEFEASMEEFZHASRIFF LN, 6Mm ) F GPS/ K ELJATES, TAMER
BMMKHAKET A2 RAERT ZEMEXTEET FEFEZREOENAFR—FATRAE, FLHRH T
AAHARE, EAHARER . EANESHFPIM, ARRETEFEZBE P28 LRTHEE SR GE
A D REE)  FHANLERAEERAE)  REHEO TR FAT AT REY R HERMIE,
FHEAR ML TEAFT X Z5EWHAAERGTEIAARZTA . FETRERIAB RS FE M H
A EAEAE 0T 2P, 5 TR RN R M HE-TF 2R M AR — R0 AF 5H5F L,

KPR LML HRFFT L EES R HRALE

HEESES P223 MERED A

I P A ) i 24 i 22 B T R SCER g K o i 5 v
TH R 4R 4 50 B S 25 il — E B E Y
GPS/7KUE s BEAT 4] L SRAG 45 S 0 = FE 5 AT
DA o DX 3 K st K T P 2R K
PR 2E T TR REE A WAL R RS N 1Y
A T 4°X6° A3 B 17 X1 1 o T2k
i 22 4 V- 2 B RE . REE AN Z235 1L
GB, A C i — Bt B NP RLE . 258
T3 AE A T AR B N — B X AR B R A
TCRMATERAE . 2 LUK A B 1 7 A7 Bl 5
I G, A= SRR B A ROR R R AR . B
{643 M1 W) 0 BE AN T, W Gauss-Seidel #% 1R 32 .
Gauss-Jordan J§ 2 3% . Cholesky 4y i 7% 45, W]
AR B 7 R ARAE TSR AT o A A R
P . Ge S —FiB i S 800 £ 07k Blewitt
2T Ambizap B %M B A X Ambizap 8 T
BORE M SRS DA b ik 3R S Ak B A
() GNSS WLIN B o RIS I T —Fh e
T A AR SR 30 2 4k 18 8 RS R b 9 3 X - 22
PR ST UE X R RO SR AT A A L (LK SR
XA TR IATEAE . 2% A8
P TR AR R X & R
RE GBI IR A — E ISR .l T A% 0 E 8 R 51
ORI o PR aHG P 2 1 S48 1) R B M A T R Y

5 HH9:2015-03-03

MUAEE . NIRRT i e L AEHR AR BT AL B B
H I B AR R AR OCR  Z 05 PR
F B ANBURT LAl 20 T AL A 09 o5 R i
IEINDRTE £/ =0 S RUYE S

1 BMEETERBE SN

L1 BMNELZFEETESEREENEREFEE
AR SO A M) P 2 24 i 22 25 B T 53 4H 48
25 MR RS TN A LR .

Ay =TS a1

_éf’Asi,Hl
_51 A‘suﬂ

A;i.i
Agi.l +1

Aélj»fl,j =N AS; i

Bl R R 2 T SR P R R 22
Fig. 1 Using Deflection of the Vertical to

Calculate Height Anomaly Difference
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Fast Approach to Constructing Normal Equation During the Time of
Calculating Height Anomaly Difference by Using Vertical Deflections

XING Zhibin' LI Shanshan® WANG Wei' FAN Haopeng'

1 School of Geographical Space Information, Information Engineering University, Zhengzhou 450001, China

Abstract: Vertical deflections can be used tocalculate height anomaly differences, and determine a re-
gional quasi-geoid under the control of GPS leveling points. But the existing typical methods used for
structural equation, the elements in coefficient matrix need to be operated one by one, and all of the
elements or those on a diagonal must be saved in internal memory for computing. This usually leads to
low-speed processing and high-memory occupancy rates. In order to solve these problems, we propose
a novel method in the form of a blocked matrix , then processes sparsely (only saving non-zero ele-
ments), and finally integrates all the blocked matrixes. This blocked matrix is considered as opera-
tional unit in the further steps. Experiments show that: compared to the typical methods, the compu-
tation efficiency of our method has been improved at least 2 orders of magnitudes, this makes our
method can quickly solve an adjustment problem intractable by traditional methods of computer con-
figuration. Therefore, our method has great reference value when resolving adjustment problems with
regular gridded data.

Key words: vertical deflection; height anomaly difference; matrix blocking; sparse processing; inte-

gration of blocked matrixes
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