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Abstract

In analysing pictures from a Geo-stationary Meteorological Satellite, one of the most important

processes is obtaining precise relations between the earth points and their corresponding loca-

tions in the pictures.

This paper deals with a new mapping algorithm to relate these locations, which is developed
for a high-precision wind vector analysis in the future Global Atmospheric Research Program.

This algorithm originates from the analysis on deviations of position and attitude of the

satellite, and includes these deviations as time-varying parameters. As a result, it becomes

possible to analyse pictures precisely by taking into consideration even the time variation of

the satellite position and attitude within the acquisition time of a single picture, which may be

caused by the differences of scanning time. Also, it is possible to predict the mapping relations

between pictures and the earth for a few hours in advance.
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Fig. 1 Parameters of a geo-synchronous satellite

B=0—w.(t—1t1) (3)
THEb&h 3.

GMS {3 100RPM TH#&T 3. CZoBE#H Vs
Mo & SicHssken Vi, BEs Ve SHRB—HLT
Wit E, Vi BEMICERTH- T, HEOL
EOIHHRPSABEITDRICEHEERLILIK
Rz3 #doLSICERICOERIKL-THELN
BOTLOERY OEBEKRE SR 5. HROFL
POETEAEETHECHADPS I b Vi 2B
bk VegEEGREE S £2E135. SEH
i Vs CORTH T ZCyFEEN BLEYTF
HOTRWESHRREE AT SE. Vi, Vs %
SEHIERELILEE, EEBRTASEIT LV,
YN0 TRVE EILBREBRNSBRO LT AL
B—BETHESC LT3,

Ey FORELSEREAT 28BEHE 2 &L, V)
Vs 013 df% 2 ELT, ©uFr&av iRy
BLERODEXDITNS.

siny =sin Az2sin @,(¢—22), ]
tan §2=tan A1 cos w,(¢—t1), ( (4)
8 =b6i—0 J

72750 66 BENEN Vo, Vi 28 LcEED
S LEATO V: LOATHAS.

PLTHEO[RIC L ZThoOEY, Bl OB
ELTRE 72,

2.3 TyEVIHK

BT INTERFONB A RT (4J) 1Ty
I ZPOEDEIR->TWAHR EDADME, BE
(9,0) 2Kk 25HE MEBREFRT LTS, &
TEROCHEOER T — 2 285 BEMSBEKRT 3.
K2 GMS EBREEIBEBELRLI-DOTHS.

tan §1=tan Az cos w,(t — f2),



344 1# #

I }
i \
[
1KY 5—

Fig. 2 Basic mechanism of a spin scan
radiometer for GMS
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Fig. 8 Coordinate system for M-transformation
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Fig. 4 M-and M '-transformation procedure
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Fig. 5 24-hour trajectory of fixed earth points in a satellite picture (h=2.5°, 22=0. 0° D)
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Fig. 6 Variation of views of the earth at every three hours
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Fig. 7 Example of a grid and a map to overlay
the original satellite picture
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(a) original picture

(b) Mercator projection

Fig. 8 Picture transformation into a Mercator map

7. M8 (a)3FEEMK, (b)rThiHAyva
(EEB% 256x256 \c4 > 7 ) v 7 Li-bOxER)
TANA = VREREBRLIHTHS.

4. ¥ & &

BITEHEOHEBUEBIC XEL SN ERPOLL
BLHREECTOMNBEOMD~ y Y/ HEDH L
WHREZERB L. ZCTREROER, AROEHE



Vol. 15 No. 5

BRIV LTHREEINEBAD vy BV 5
REL2T M BRI -TIAR > XH#—~Lk. ¢
DHEHBO LRI LB~ v EY JBROKHE/LE
BATECEICE-T, SFEEEORLEE, FHOT
HBHEE 5SS L. ZORFIR GMS HE2EHZD X S
BESREDA v 5 4 YHERT ~ Fic &k 3 BEHEICK
NERAL, ThhLOBEERUBICRARTH S
EBbhis.

BOHOICAREEZEDBICH D, BLAMEH, &
BEN PO REMER, NEEERE, Bidhi
MARELLERR, FEGEIFE, BERBHBRICE
BEo#HELEDLT

BE UM

1) BARRESR: S8WE/ - -2 HER
#2, No. 111 (1972)

2) J.A. Leese, C.S. Novak & B.B. Clark: An
automated technique for obtaining cloud
motion from geosynchronous satellite data
using cross 'correlation, J. Appl. Meteorol,,
Vol. 10, No. 2, pp. 118~132 (1971).

3) R. M. Endlich, D.E. Wolf. D. J. Hall & A.E.

4

5)

6

sl

7

8)

SEABLEBEEL OOBERDO- v €V S F 349

Brain: Use of a pattern recognition technique
for determining cloud motions from sequences
of satellite photographs, J. Appl. Meteorol.,
Vol. 10, No. 2, pp. 105~117 (1971).

E.A. Smith & D.R. Phillips: Automated
cloud tracking using precisely aligned digita]
ATS pictures, IEEE Trans. on Computers,
Vol. C-21, No. 7, pp. 715~729 (1972).

C.L. Bristor: The earth location of geosta-
tionary satellite imagery, Pattern Recognition,
Vol. 2, pp. 269~277 (Dec. 1970).

D. J. Hall, R.M. Endlich, D. E. Wolf & A.E.
Brain: Objective methods for registering
landmarks and determining cloud motion
from satellite data, IEEE Trans. on Compu-
ters. Vol. C-21, No. 7, pp. 768~776 (1972).
L.F. Whitney: Effect of orbital inclination
and spin axis attitude on wind estimates from
photographs by geosynchronous satellites,
NOAA Technical Memo. NESS 41 (1972).
WA, B, TR, fhil: SEEEERI SO
B2 PAERETVTY X A, HROE, Vol
15, No. 1, pp. 10~17 (1974).

(FAMI 48 £ 10 A 29 BZH)



