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Fine Tuning of Stretched-VISSR Image Mapping

SeiichiroKigawa*

Abstract

Stretched-VISSR image mapping error may increase after satellite orbit

control (station-keeping maneuver) or satellite attitude control (attitude

maneuver). To solve this problem, a fine tuning technique of the Stretched-

VISSR image for user' s computer systems has been developed. This tech-

nique can be applied to both full disc images and half disc (northern

hemisphere) images. The applicable theory and sample fine tuning programs

written in FORTRAN are presented.

1. Introduction

Image mapping is used to process Visible

and Infrared Spin Scan Radiometer (VISSR)

image data, where each pixel of the VISSR

image data must correspond to its respective

position on earth. To improve the accuracy

of image mapping, the Meteorological

Satellite Center (MSC) developed an image

mapping fine tuning technique called

Distortion Data Determination (DDD)

which is based on detection of the earth' s

edge from VISSR infrared image. DDD

can be used to correct the processes of all

products at the MSC, but it can not correct

Stretched-VISSR data because of the broad-

cast time schedule. Therefore, the image

mapping error of the Stretched-VISSR data

may increase after satellite orbit control

(station-keeping maneuver) or satellite

attitude control (attitude maneuver). To

solve this problem, a fine tuning technique

of the Stretched-VISSR image for user' s

computer systems was newly developed.

The accuracy of the newly-developed

technique is within 1 pixel (infrared image).

Moreover, this technique can be applied to

both fulldiscimages and half disc (northern

hemisphere) images. This technique is very

simple because it was designed for any

small-scale computer system which can

utilize the Stretched-VISSR data that is

broadcasted via satellite. The applicable

theory and sample fine tuning programs

written in FORTRAN are presented.
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2 Applicable Theory

2.1 Mapping Parameter Compilation

The following data are extracted from

the documentation sector of the Stretched-

VISSR data :

(a) Orbit and attitude prediction data block

(b) Constant parameters for simplified

mapping block

(c)Parameters for simplified mapping block

2.2 Earth Edge Data Compilation

The earth edge data (actual earth edge)

which meets the following conditions is

extractedfrom Spacecraftand CDAS Status

blocks in the documentation sector.

(a)SSL^scan line number^ SSL-10 (for

equator zone)

or

PIXEL No. 100 101 102 103 104 105

MGIVSR' RETURN CODE 6 6 6 0 0 0

SPACE OR EARTH SPACE SPACE SPACE EARTH EARTH EARTH

ESTIMATED EARTH EDGE (WEST)

* MGIVSR: Coordinate Transformation routine

Fig. 1 Estimated earth edge
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/ estimatedearth edge

M -

(b)(SSL-1087/V 2)+5^scan linenumber

^(SSL-1087//2)-5 (for north zone)

where

SSL : sub-satelliteline number

2.3 Mapping Parameter Correction

(a)Estimated Earth Edge

Estimated east and west earth edges are

calculated from orbit and attitude data

with the Coordinate Transformation routine

(Fig.l).

(b)Atmosphere Width

An atmosphere width, A (Fig.2), is

defined as the difference between the actual

width of the earth and the estimated width

of the earth on a no-deviation image which

is given by '■

A=AW+AE

= (WErat.-WEaet.) + (EEU.-EEct.)

= (EEact.-WEact.)- (EE^t.-WEest. ) (l)

where

Aw : west atmosphere width

■■ actual earth edge

A4s = Ao + 2 B+ 2 AW

A 45

(2 AW: change of

atmosphere width)

Ao =2B

(empirical constant)

Ao (little change

with image deviation)

AE : east atmosphere width

EEact.: actual east earth edge point

WEact.: actual west earth edge point

EEest.: estimated east earth edge point

WEest.: estimated west earth edge point

(c)Atmosphere Width Change with Earth

Image Deviation

The atmosphere width in the equator

zone shows littlechange with deviation of

the earth image. On the other hand, the

differenceof the atmosphere width between

the equator zone and the north zone has

empirically been shown to be constant.

Therefore, the change of the atmosphere

width on the north zone, 2AW, due to

the north-south deviation of the earth

image from its predicted positionis given

by (Fig.3):

AW =(A≪- Ao)/2-B (2)

whprfi

A45

Ao

atmosphere width in the north

zone

atmosphere width in the equator

Q
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zone (littlechange with image devi-

ation)

B : empirical constant(+0.769)

(d)North-South Deviation

The rate of change of the earth width

in the north zone (45 deg latitude) is almost

2 pixels per line, so 1 line of deviation of

the earth image from its predicted position

causes a 2-pixel change in the atmosphere

width in the north zone. Therefore, the

half of change of the atmosphere width in

the north zone, AW, is almost equal to

the deviation of the earth image. The

north-south deviation of the earth image,

Ai, is given by :

Ai = -AW

= V (10872-(1087//2+AW)2)

- V (10872-(1087/y2)2)

where

Ai : with north( ―) and south( + )

(3)

(e)East-West Center

The actual east-west center of the earth

image, Cact.,is given by

Oct. =(WEact. +EEact.)/2 (4)

and the estimated east-west center of the

earthimage, Cat.,is given by

C.t. =(WEeSt.+EE!St.)/2 (5)

(f)East-West Deviation

The east-west deviation of the earth

image, Aj, is given by :

Aj = Cact.- Cest. (6)

where

Aj : with east(+ ) and west(―)

(g)Orbit and Attitude Prediction Data

Correction

VISSR misalignment angle around the

Y-axis and Z-axis in the orbit and attitude

prediction data are corrected with the

deviation of the earth image. The corrective

angles of the VISSR misalignment angle

around the Y-axis and Z-axis are given

by :

AY=-AixP (7)

AZ= + AjxQ (8)

where

AY : corrective angle around Y-axis

(rad)

AZ : corrective angle around Z-axis

(rad)

P : IR channel stepping angle along

line (rad)

Q : IR channel sampling angle along

pixel (rad)

(h)Coordinate Transformation Table Correction

The line number and pixel number in the

Coordinate Transformation Table for the

simplified mapping are corrected with the

deviation of the earth image. The correct

line number is obtained by adding the

north-south deviation, Ai, to the line

number and the correct pixel number is

obtained by adding the east-west deviation,

Ai, to the pixel number.

3. Sample Programs

Sample programs are presented which

are written in FORTRAN (FORTRAN 77),
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and are applicable for the Stretched-VISSR

data that is broadcasted via satellite.

After fine tuning, the maximum coordinate

transformation error is 140 //radian (infrared

image: 1 pixel). The sample program listings

are given at the end of this report.

4. Conclusion

The fine tuning technique of the Stretched-

VISSR image was newly developed. If this

technique is used at a Stretched-VISSR

user's computer system, the increase in

image mapping error after satellite orbit

or attitude control is reduced to within

acceptable limits.

XFl/7f FVISSRiS&fee£;b-ti-<7)*≫£fr_h
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C............≪≪.^≫w≪≪.≫≫w≪≪≫.≪≪*≫≪≫≪.≪≫≪≫≫.≫≪W.....≪....≫w≪w

c c

C + + t + BLOCK LENGTH : C

C ! S-VISSR !<----! S-VISSR DATA ! 9174 BYTES C

C ! NAV. ! + + (FIXED LENGTH) C

C 1 DATA ! UNIT-1O (DISK) C

C ! CHECK ! ! C

c

2000 CONTINUE

C *GBT SIMPLIFIED HAPPING TABLE

CALL SV0200C CSMT, ISMT )

C ≪GBT ORBIT/ATTITUDE TABLE

CALL SV03OCK COBAT, JSMT )

C ≪GBT SSP LINE/PIXEL

CALL SV0110U, CMAPC(17:20), ISSPA )

CALL SV0110U, CMAPC(21:24). ISSPO )

RSSPA - PL0AT(ISSPA)≫l.B-3

RSSPO ■ FL0AT(ISSP0)≫l.E-3

2100 CONTINUE

CALL MGIVSR(2,RSSPP,RSSPL,RSSPO,RSSPA.0.0,RINP,DSCT.JR)

ISSPL ･ NINT(RSSPL)

ISSPP - NINT(RSSPP)

C *GET EARTH-EDGE

DO 3000 IBLK=1.2500*5,5

C +RBAD S-VISSR DATA

READ(UN IT-10.REC-1BLK,FMT-'(91(100A1).74A1)',IOSTAT-IOS) CBUP

IF( IOS.NE.O ) GO TO 8000

C +IR1 SECTOR ?

IP( ICHAR(SCTID(1:1)).NE.O .OR. ICHAR(SCTID(2:2)).NE.O )

GOTO 3000

C +GET SCAN COUNT

10 . ICHAR(COND( 9: 9))

L3 = MOD(L0,16)≪10O+L0/16*1000

LO - ICHAR(COND(10:10))

LI ･ MODCLO.16)+LO/16*10

ILIN - L3+L1

C +JUDGE SCAN COUNT

ILL1 - ILIN-(ISSPL-1087/SQRTC2.0))

ILL2 ■ ILIN- (ISSPL)

IP( ILL2.GT.0 ) GO TO 4000

IPLG - 0

IP( IABS(ILL1).LE. 5 ) IPLG - 1

IF( IABS(ILL2).LE.1O ) IPLG - 2

IF( IPLG.E8.0 ) GO TO 3000

C +GBT ACTUAL EARTH-EDGE

CALL SVOUCK 2, COND(11:12), LAEDG(l) )

CALL SVOlltK 2, COND(13:U), LAEDG(2) )

C +GET ESTIMATED EARTH-EDGE

DO 3010 U-1.2

IP - 128+LABDGO1)

IM - -128+LAEDGCI1)

CALL MGIVSR(-2.PLOAT(1P).PLOAT(ILIN).

RLON, RUT, 0.0, RINP, DSCT, JP)

CALL HGIVSR(-2,PL0AT(II1).PL0AT(ILIN),

RLON,RLAT.0.0.R1NR,DSCT,JM)

DO 3020 12-1,8

10 - (IP+IKO/2

CALL ≪GIVSR(-2,PLOAT(I0),PLOAT(ILIN),

RLON,RUT,O.O.RINP.DSCT.JO)

IF( JP.NE.JO ) THBN

IM* 10

JM- JO

ELSEIPC JM.NE.JO ) THEN

IP- 10

JP . JO

ELSE

ENDIP

3020 CONTINUE

IP( U.EQ.l ) LEEDG(l) ･ IP

IF( I1.BQ.2 ) LEEDG(2) ･ IM

3010 CONTINUE

C *GET EARTH WIDTH

IF( IPLG.EQ.l ) THEN

JHEL1 ■ JHEL1 + 1

NELHJHEL1) ･ (LAEDG(2)-LAEDG(1))-(LEEDG(2)-LEEDG(1))

HEL3(JHEL1) ･ PL0ATOAEDG(2)tLAEDG(l))/2.0

-FLOAT(LEEDG(2)+LEEDG(1))/2.0

ENDIP

IF( IPLG.EQ.2 ) THEN

JNEL2 ･ JNEL2 t 1

HEL2UWEL2) ･ (LAEDG(2)-LAEDG(1))-(LEEDG(2)-LEEDG(1))

WEUOWEL2) - FLOAT(LAEDG(2)+LAEDG(1))/2.0

-PLOATaEEDG(2)+LEEDG(1))/2.0

ENDIP

3000 CONTINUE

4000 CONTINUE

C *GBT EARTH IMAGE DEVIATION

IPCJHEL1.EQ.0 .OR. JHEL2.EO.0) GO TO 8001

RMB3 - 0.0

RHB2-0.0

DO 5000 I2-1.JHEL2

RMB2 - RME2 + NEL2CI2)

RMB3 - RMB3 + WEL4O2)

C I LISTING <-―! <SVOOOO>! I C

C UNIT-6 ! C

C ! 1
C !

DOCUMENTATION SECTOR DATA /

IR1, IR2, IR3 DATA

c

c
c
c

c
c
c
c

C ! 2! VIS1 DATA

C 1 SCANLINE 3
C ･･>5 BLOCKS
C ! 4

VIS 2 DATA

VIS 3 DATA

C ! 5 ! VIS4 DATA 1 Cc +-- + + c
C < 9174BYTES > C
C C
C 1 NOV.1992S.KIGAHA C

PROGRAMSVOOOO

C PINE TUNING OF STRETCHED-VISSR I WAGE HAPPING

INTEGERS ISMT(25,25,4),JSNT<25,25,4),IX<25)/25*0/

INTEGERS JWEL1/0/.JWEL2/0/.ITC/0/,UBDG(2).LEEDG(2)

SEAM HEL1QOO)/100*0/,WEL2UOO)/100*0/,

WEL3 (100) /100*0/, HEM (100) /100*0/

REAU4 BINFC8)

REAU8 DSCT

CHARACTER CSHT(2500)･1.C0BAT(3200)≫1

CHARACTER CBUP(9174)≪1,DATID≫2.SCTID≪2,COND*128,HAPO64,

TEXTIM, NAPTBU100,0BAT≫128, NANAM10, SPARB≫1459,

SCTCD1≫2,SCTCD2*2, SCTCD3≫2.CMAPO64

EQUIVALENCE ( CBUF( 1)0:1), DATID(1:1) )

EQUIVALENCE ( CBUF( 3)(1:1), SCTID(1:1) )

EQUIVALENCE ( CBUF( 5)(1:1), COND(1:1) )

EQUIVALENCE ( CBUP( 131)(1:1), HAPC(1:1) )

EQUIVALENCE ( CBUP( 195)(1:1), TEXTID(1:1) )

EQUIVALENCE ( CBUF( 199)(1:1), HAPTBL(1:1) )

EQUIVALENCE ( CBUP( 299)(1:1), OBAT(1:1) )

EQUIVALENCE (CBUF( 427)(1:1), MANAH(1:1) )

EQUIVALENCE ( CBUF( 837)(1:1). SPARE(1:1) )

EQUIVALENCE ( CBUF(2296)(1:1), SCTCD1(1:1) )

EQUIVALENCE ( CBUF(4589)(1:1). SCTCD2(1:1) )

EQUIVALENCE ( CBUF(6882)(1:1), SCTCD3(1:1) )

C *OPEN FILE

OPEN (UNIT-10, ACCESS-'DIRECT' .RECL-9174,IOSTAT-IOS)

IF( IOS.NE.O ) GO TO 9000

C ≪GBT HAPPING DATA

DO 1000 IBLK-1,2500*5,5

C +READ S-VISSR DATA

READOINIMO.REC-IBLX.PHT-' (91(100A1),74A1)', I0STAT-IOS) CBUP

IP( IOS.NE.O ) GO TO 8000

C +DOCUMENTAION SECTOR ?

IF( ICHAR(SCTID(1:1)).NE.O .OR. ICHAR(SCTID(2:2)).NE.O )

GOTO 1000

C +SET TEXT ID

ITLN1 - ICHAR( TEXTID(2:2) )

C +ALREADV SET 1

IP( IX(ITU1+1).NE.O ) GOTO 1000

C tSBT SIMPLIFIED HAPPING DATA

CHAPC(1:64) - MAPC(1:64)

DO 1100 11-1,100

CSHT(ITLN1≪100+U)(1:1) - MAPTBL(Il-.Il)

1100 CONTINUE

C +SBT ORBIT/AHITUDE DATA

DO 1200 12-1.128

C0BAT(ITLNM28+I2)(l:l) - 0BAT(I2:I2)

1200 CONTINUE

C +SET TEXT ID FLAG

IXUTLN1+1) ･ 1

C tALL DATA ?

KTU - IX( 1)+IX( 2)+IX( 3)+IX( 4HIX( 5)+IX( 6)+IX( 7)+IX( 8)

+IX( 9)tIX(10)+IX(n)+IX(12)+IX(13)+IX(14)+IXa5)tIX(16)

+IX(17)+IX(18)+Ixa9)+IX(20)tIX(21)+IX(22)+IX(23)+IX(24)

+IXQ5)

IF( KTLN.EQ.25 ) GO TO 200C

1000 CONTINUE
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c

c

5000
CONTINUE

RMB2 - RME2/FLOATOHEL2)

RHE1 - 0.0

DO 5100 I

BHE1 -

RME3 ･

5100 CONTINUE

1-1.JHEL1

SHE1 +

RME3 +

HBLKI1)

HEL3U1)

-RHE2

c

8000

9000

c-
c

c-

c

%&mm.n>*- tzmms m^ 1993*3*1

c

CHARACTER CSHT(2500)*l

INTEGER** 1SMTC25.25.4)

DO 2100 IU-1,25

DO 2200 IL2-1.25

RME1 - RMB1/PIOAT(JWEL1)

RHE1 ･ KHE1/2.0-0.769

RMB1 - SORT(1087.*1087. - (1087. /S0BT<2.0) +RHE1) ≪2)

-SORT(1087.≫1087.-(1087./SQRT(2.0) )≪2)

RME3 ･ RME3/PLOATOHEL2+JHEL1)

HRITE(6.PKT-'(A16,P6.2)') 'LINE ERROR ―>',RME1

WRITE(6,PMT-'(A16.P6.2)') ' PIXEL ERROR
~>',RnE3

CORRECT HAPPING DATA

IP( ITC.EO.O .AND.

ABS(RHE1).LE. 3.0 .AND. ABS(RHE3).LE. 3.0 ) GO

IP( ABS(RMEl).GT.50.0 .OR. ABS(RME3).GT.50.0 ) GO
TO
TO

CALL SV0400( JSrtT, RME1, RME3 )

*D0 FINE CORRECTION

IP( ABS(RME1).GT. 3.0 .OR. ABS(RME3).GT. 3.0 ) THEN

JHEL1 . 0

JWEL2 > 0

ITC - ITC + 1

ENDIF

･CLOSE FILE

CONTINUE

CLOSE(UNIT-10)

CONTINUE

STOP

END

SUBROUTINE SVOlOtK IHORD, IPOS, C, R4DAT. R8DAT )

TYPE CONVERT

INTEGER*)

ROUTINE ( R-TYPE )

IHORO, IPOS, IOATA1

C(≪M

(1:1)

(1:1)

(1:1)

(1:1)

)

)

)

)

128) )≫2.D0*≫

)≫2.D0≫

)≫2.D0≪

)

MODOCHAK (C(l)Clil)), 128)

ICHAR(C(2) (1:1))

ICHAR(C(3)(1:D)

ICHAR(C(4)(1:D)DPLOATt ICHAR(C(4)(1:D)
DPIOAN ICHAR(C(5)(1:D)
DFLOAK ICHAR(C(6)(1:1))

C(.).l

8000

8000

GO TO 2100

(8≫3)+

(8*2)+

(8≫1)+

)≫2.DO≫(8≫5)t

)*2.D0≫<8≪4)+

)*2.D0**(8*3)t

).2.D0"(8≫2) +

)≪2.DO**(8*1)+

)

c

2200

2100

IUT - 6O-(IL1-1)≪5

ILON - 80+(IL2-l)≪5

IL3 - (ILl-l)*100+(IL2-l)*4+l

ILINE1 - ICHAR(CSMT(IL3 )(1:1))≫256+ICHAR(CSMT(I13+1)(1:1))

IPIXE1 - ICHAR(CSMT(IL3+2)a:l))≫256+ICHAR(CSMT(IL3+3)(l:l))

ISMT(IL2,111,1) - ILAT

ISMT(IL2,IL1,2) - ILON

ISMTflLS. I1.1.S1 . I1.INE1

ISMT(IL2,

CONTINUE

CONTINUE

RETURN

END

111,4) = IPIXE1

SUBROUTINE SV0300(COBAT ,JSMT )

C
C ORBIT AND ATTITUDE DATA PROCESSINGROUTINE
C

COMMON/MMAP1/MAP
INTEGER*4 MAP(672,4)
CHARACTER COBAT*3200
INTEGERS JSHT(25,25,4)

c

c

c

REAU4 R4DHV. RESLIN(4), RBSBUK4), RLIC(4), RBLMPC(4), SBNSSIK4),

VMISG). ELMISO. 3).RUNE (4), RELMNTU). RINFC8)

RBAL*8

EQUIVALENCE

EQUIVALENCE

EQUIVALENCE

R8DMY,DSPIN, DTIMS,ATIT(10,33),0RBT1(35,8),DSCT

(MAPC 5,D.DTIMS)
(MAP (11,

(MAP(19,

D.DTIMS), (MAPC 7,1),

1),RESBUI(1)),(HAP<15,1),

l).RELMFC(l)),(MAP(27,1),

RESLIN(D)

RLIC(D)

SENSSU(D)

EQUIVALENCE (MAP(31.1),RLINE(D), OIAP(35,1),RBLMNT(D)

BQUIVALBNCE (MAP(39.1). VMIS(D). (MAPC42.1) .ELMIS)

EQUIVALENCE (MAP(131,1),DSPIN)

EQUIVALENCE O1APU3.3),ORBT1(1,D),(MAP{13,2),ATIT(1,1))

DO 1OOO 1.1.4

DO 1100 J-1,672

MAPO, I) - 0

1100 CONTINUE

1000 CONTINUE

C

CALL SV0100C 6, 8,

CALL SV0100C 4, 8,

CALL SV0100C 4, 8,

CALL SVOIOOU.IO,

CALL SV0100C 4,10,

CALL SV0100U,

c

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

SV0100C 4,

SVO1OOC 4,

SVOIOOC 4,

SVO1OO( 4,

SV01CXK 4.

SVOIOOC 4,

SVOIOOC 4.

SV010O( 4,

4 ,

4 ,

4 ,

4 ,

0 .

0 ,

0 .

0 ,

0 ,

COBAT

COBAT

COBAT

COBAT

COBAT

COBAT

COBAT

COBAT

COBAT

COBAT

COBAT

COBAT

COBAT

COBAT

COBAT

(

(

(

<

1:

7:

6), R4DHY

10). RESLIN(l)

11: 14). RESLIN(2),

15: 18), RESELM(l),

(19:
(23:
(27:

COBATC

31: 34).

35: 38).

39: 42),

43: 48),

47: 50),

51: 54).

55: 58),

s?

DTIMS )

R8DMY )

R8DHY )

R8DHY )

: 70), VMS (2) . R8DMV )

SV0100C 4,10, COBATC 71: 74), VMISC3) . R8DMY )

SV0100( 4, 7, C0BAK75: 78), BLHIS(l.l). R8DMY )

SVOIOOC 4,10, COBATC 79: 82), ELHIS(2.1), R8DHY )

SVOIOOC 4.10, COBAT( 83: 86), ELMSC3.1), R8DMY )

SVOIOOC 4,10, COBAT( 87: 90), ELMIS(1,2), R8DMY )

SVOIOOC 4, 7, COBATC 91: 94), ELMISC2.2), R8DHY )

SVOIOOC 4,10, COBATC 95: 98), ELMS(3,2), R80HY )

SVOIOOC 4,10, COBATC 99:102). EUIISCU), R8DHY )

SVOIOOC 4,10, COBAT(103:106). ELMIS(2,3), R8DHY )

SVOIOOC 4, 7. COBAT(107:110). ELMS(3,3). R8DHY )

CALL SVOltXK6, 8. COBAT(241:246).R4DHY , DSPIN )

DO 2000 1-1,10
J . M-11≫64+2S7-1
CALL SV0KXK6,

CALL SV0100(6,

CALL SV0100C6,

CALL SV0100C6.

CALL SV0100C6,

2000 CONTINUE

C

8,C0BAT( 1+J: 6+J),R4DMY.ATIT(l,I))

8.C0BAT(13+J:18+J),R4DMY, ATIT(3.1))

ll.C0BAT(19+J:24+J),R4DMY.ATIT(4,I))

8,C0BAT(25+J:30+J).R4DMY,ATIT(5.I))

8,COBAT(31+J:36+J),R40MY,ATIT(6.I))

DO 3000 1-1,8

J ･ (I-l)*256+897-l

CALL SV0100(6, 8,COBAT( 1+J: 6+J), R4DMY.0RBT1 (1,0)

REAU4 R4DAT

REAU8 R8DAT

R4DAT - 0.0

R8DAT > 0.DO

IF( IW0RD.BQ.4 ) THEN

IDATA1 - ICHAR(C(1)(1:1) )/128

S8DAT > DFLOAK MOD(ICHAR(C(1)

DPLOATC ICHAR(C(2)

DFLOATt ICHAR(C(3)

DFLOAK I CHAR (C (4)

R8DAT ･ R8DAT/10.D0≫IP0S

IP( IDATA1.B0.1 ) R8DAT - -R8DAT

R4DAT - SNGL( B8DAT )

ELSEIPC IH0RD.EQ.6 ) THEN

IDATA1 . ICHAR(C(1)(1:1) )/128

BOAT > DFLOAK

DFLOAT(

DFLOAT(

S8DAT ■ S80AT/10.D0**IP0S

IF( IDATA1.EQ.1 ) R8DAT - -R8DAT

S4DAT ･ SNGL( E8DAT )

ENDIF

RETURN

END

SUBROUTINE SVO11OC IHORD, C, I4DAT )

C

C TYPE CONVERT ROUTINE ( I-TVPE )

C

INTEGRBti IUOPn. MDAT

I4DAT - 0

IP( IH0RD.EQ.2 ) THEN

I4DAT . 1CHAR(C(1)(1:1) ).2≫(8≫1)+

ICHAR(C(2)(1:1) )

ELSEIFC IH0RD.EQ.4 ) THEN

14DAT - ICHAR( C(1)0:1) ).2≪(8≫3)+

ICHAR(C(2)(1:1) )*2**(8*2) +

ICUABC C(3)(l:l) )*2**(8≫1)+

I CHAR ( CM) (1:1) )

ENDIP
RETURN
END
SUBROUTINE SV0200( CSMT, ISHT )

C.

SIMPLIFIED MAPPING DATA PROCESSING ROUTINE CALL SV0KXK6. 6,C0BAT( 49+J: 54+J),R4DMY,ORBT1( 9,0)

JAPAN METEOROLOGICAL AGENCY / METEOROLOGICAL SATELLITE CENTER 1992
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CALL SV0100(6, 6,C0BAT( 55+J: 60+J),R4DMY.0RBT1(10.I))

CALL SV0100C6. 6,COBAT( 61+J: 66+J) ,R4DMY.0RBTl (11,0)

CALL SV0KXK6, 8,C0BAT( 85+J: 90+J),R4DHY.0RBT1 (15,1))

CALL SV0100(6, 8.COBAT(103+J:108+J).R4DMY,0RBT1(18,I))

CALL SV0100(6, 8,COBAT(109+J:114+J).R4DHY,0RBT1(19,1))

CALL SV0100(6,12,COBAT(129+J:134+J),R4DMY,0RBT1(20,1))

CALL SV01OO(6.14,COBAT(135+J: 140+J).R4DMY.0RBT1 (21,0)

CALL SV0100(6,14,COBAT(141+J:146+J),R4DMY,ORBT1(22,I))

CALL SV0100(6,14,COBAT(147+J:152+J).R4DMY,ORBT1(23,I))

CALL SV0100(6,12,COBAT(153+J:158+J).R4DMY,ORBT1(24,I))

CALL SV0100(6,16,COBAT(159+J:164+J).R4DMY,ORBT1(25,I))

CALL SV0100(6,12,COBAT(165+J:170+J),R4DMY,ORBT1(26,I))

CALL SV0100(6,16,COBAT(171+J:176+J),R4DMY,ORBT1(27,1))

CALL SV0100(6,12,COBAT(177+J:182+J),R4DKY,ORBT1(28,I))

3000 CONTINUE

C

DO 4100 IL1-1.2S

DO 4200 IL2-1.25

RLAT * FLOAT( 6O-(IL1-1)≫5 )

RLON - FLOAT( 80+(IL2-l)*5 )

CALL MGIVSR(2,RPIX,RLIN,RL0N,RLAT,0.0,RINP,DSa, IRTN:

JSMT(IL2.IL1,1) - NINT( RLAT )

JSMT(IL2,IL1,2) = NINT( RLON )

JSMT0L2.111,3) - NINT( RLIN )

JSMT(IL2.IL1,4) ･ N!NT( RPIX )

4200 CONTINUE

4100 CONTINUE

C

RETURN

END

SUBROUTINE SV0400( ISMT , RDL, RDP )

c

C MSC TECH. NOTl! NO.23

C JMA/MSC 1991

C

C

C I/O TYPE

C I MODE I 1*4 CONVERSION NODE 1 IMAGE KIND

C IMAGE KIND

C GMS-4 GMS-5

C 1,-1 VIS VIS

C 2,-2 IR IR1

C 3,-3 -- IR2

C 4,-4 -- HV

C CONVERSION MODE

C 1 TO 4 (LAT,LON,HGT)=>(LINE,PIXEL)

C -1 TO -4 (LAT.LON )<-(LINE,PIXEL)

C RPIX I/O R*4 PIXEL OF POINT

C RLIN I/O R*4 LINE OP POINT

C RLON I/O R*4 LONGITUDE OP POINT (DEGREES,EAST:t.WEST:-)

C RLAT I/O R*4 LATITUDE OP POINT (DEGREES,NORTH:*,SOUTH:-)

C RHGT I R*4 HEIGHT OF POINT (METER)

C RINFC8) 0 R*4 (1) SATELLITE ZENITH DISTANCE (DEGREES)

C (2) SATELLITE AZIMUTH ANGLE (DEGREES)

C (3) SUN ZENITH DISTANCE (DEGREES)

C (4) SUN AZIMUTH ANGLE (DEGREES)

C (5) SATELLTE-SUN DIPARTURE ANGLE (DEGREES)

C (6) SATELLTE DISTANCE (METER)

C (7) SUN DISTANCE (KIRO-METER)

C (8) SUN GRINT ANGLE (DEGREES)

C DSCT 0 R*8 SCAN TIME (MJD)

C IRTN 0 1*4 RETURN CODE (O-O.K.)

C

C!!!!!!l!!!l!!l!!!!!lll!!!!!!!l!!!!!l!!!!!!!!!!!!!!!!!!!!!l!!!!!!!!!!!!!

C

C COMMON /MMAP1/MAP(672,4)

C

C 1. COORDINATE TRANSFORMATION PARAMETERS SEGMENT

C MAP(1,1)-MAP(672,1)

C 2. ATTITUDE PREDICTION DATA SEGMENT MAP(1,2)-MAP(672,2)

C 3. ORBIT PREDICTION DATA 1 SEGMENT MAP(1.3)-MAP(672,3)

C 4. ORBIT PREDICTION DATA 2 SEGMENT MAP(1,4)-MAP(672,4)

C***********************************************************************
c

C!!!!!!!!!!!! 11! I! DEFINITION I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

COMMON /MMAP1/MAP

C

REAL*4 RPIX, RLIN, RLON,RLAT,RHGT,R1NPC8)

INTEGERS MAP(672,4),IRTN

C

REAL≫4 EPS,RIO,RI,RJ,RSTEP,RSAMP.RFCL,RFCP.SENS,RFTL,RFTP

REAL*4 RESLIN(4),RESELM(4),RLIC(4),RELMFC(4),SENSSU(4).

VMIS (3), ELMIS (3,3), RLINE (4), RELMNT (4)

REAL.8 BC,BETA,BS,CDR,CRD,DD,DDA,DDB,DDC,DEF,DK,DK1,DK2,

DLAT,DLON,DPAI,DSPIN,DTIMS,EA,EE,EF, EN, HPAI.PCPI.PS,

QC,QS,RTIM,TF,TL,TP,

SAT(3),SL(3),SLV(3).SP(3),SS(3),STN1(3),STN2(3),

SX (3), SY(3), SHI(3), SW2 (3), SH3(3)

REAL*8 DSCT,DSATZ,DSATA,DSUNZ,DSUNA,DSSDA,DSATD, SUNM,SDIS,

DLATN,DLONN,STN3(3),DSUNG

C

C!!!!!!!!!!!!!!!I! EQUIVALENCE !!!I!!!!!!!!!!!!!!!!!I!!!!! 1!!!!!I!!!!!I

EQUIVALENCE (MAP( 5.D.DTIMS), (MAP( 7,1),RESLIN(D)

EQUIVALENCE (MAP(11,1),RESELM(D), (MAP(15,1),RLIC(1))

EQUIVALENCE (MAP(19,1),RELMFC(D), (MAP(27,1),SENSSU(D)

EQUIVALENCE (MAP(31,1),RLINE(D), (MAP(35,1),RELMNT(1))

EQUIVALENCE (MAPC39.1),VMIS(D), (MAP(42,1),ELMIS)

EQUIVALENCE (MAP(131,1),DSPIN)

C

Omw≫*≪≫≪≪≪≪≪***≪≪≪≪≪,≪≪*≪,.≫*≪≪≪≪,≫≪≪≪≫≫≪≪≪≫*
c

PI = 3.141592653D0

CDR - PI/180. DO

CRD = 180. DO/PI

HPAI . PI/2.D0

DPAI - PI.2.D0

EA - 6378136. DO

EF - 1.DO/298.257D0

EPS . 1.0

Cl I!!! II! I!!! I!!!! PARAMETER CHECK ! 11!!!!!!!!!! 1111!!!!! 11! 111II11! I!!

IRTN - 0

IP(ARS(IMnnR1.fiT A) IRTN=1

C MAPPINGTABLECORRECTIONROUTINE C

COMMON /MAPI/MAP

INTEGERS MAP(672,4)

INTEGERS ISMT(25,25,4)

RBAL≫4 RESLIN(4), RESELM(4), VMS (3), ELMIS(3,3), RINFC8)

REAL*8 R8DMV,DSPIN,DTIMS,ATIT(10,33),ORBT1(35,8),DSCT

C

EQUIVALENCE (MAP( 7,1),RESLIN(D)

EOUI VALENCE (MAP(11,1),RESELM(1))

EQUIVALENCE (MAP(39,1),VMIS(1)), (MAP(42,1),ELMS)

C ･CORRECT ORBIT/ATTITUDE DATA

VMIS(2) - VMIS(2)-(RDL)≫RESLIN(2)

VMIS(3) = VMIS(3) +(RDP)≫RESELM(2)

WRITECS.PKT-1(A16.F12.8)1) ' CORRECT Y-MIS :',VMIS(2)

HRITE(6,FMT.'(A16,F12.8)') ' CORRECT Z-MS :',VMIS(3)

CA . COS(VMISd))

CB = C0S(VMIS(2))

CC - COS(VMIS(3))

SA - SIN(VMISQ))

SB ･ SIN(VMIS(2))

SC ･ SIN(VMIS(3))

ELMS (1,1) ■ COCB

ELMS(2,1) - -SOCB

ELMIS(3,1) ･ SB

ELMISQ.2) - COSB≫SA+SOCA

ELMIS(2,2) ■ -SOSB≫SA+COCA

ELMIS(3,2) ･ -CB*SA

ELMIS(1,3) ■ COSB≫CA+SOSA

ELMIS(2,3) - -SOSB*CA+CC≫SA

ELMIS(3.3) - CB^A

C .CORRECT MAPPING TABLE

DO 1000 !L1≫1.25

DO 1100 IL2-1.25

ISMT(IL2. IU.3) - ISMT(IL2,IL1,3)+NINT(RDL)

ISMT(IL2,IL1,4) ･ ISMT(IL2.IL1,4)+NINT(RDP)

1100 CONTINUE

1000 CONTINUE

C

RETURN

END

SUBROUTINE MGIVSR( IMODE,RPIX,RLIN,RLON,RLAT,RHGT,

RINF.DSa.IRTN)

C

c

C THIS PROGRAM CONVERTS GEOGRAPHICAL CO-ORDINATES (LATITUDE,LONGITUDE,

C HEIGHT) TO VISSR IMAGE CO-ORDINATES (LINE,PIXEL) AND VICE VERSA.

C

C THIS PROGRAM IS PROVIDED BY THE METEOROLOGICAL SATELLITE CENTER OF

C THE JAPAN METEOROLOGICAL AGENCY TO USERS OF GMS DATA.

FINE TUNING PROGRAMOF STRETCHED-VISSRIMAGE MAPPING(3/5) JAPAN METEOROLOGICALAGENCY/ METEOROLOGICALSATELLITECENTER 1992
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IF(ABS(≫LAT).GT.9O. .AND. IHODE.GT.O) IBTN-2

IF(IRTN.NB.O) RETURN

Cl!!!ll!ll!l!!l!ll VISSR FRAME INFORMATION SET !!!!!!!!!!!!!!!!!!!!!!!!!

LMODB . ABS(IHODE)

RSTEP - RESLIN(LMODE)

RSAMP . RESELM(LMODE)

RFCL - RLIC(LMODE)

RPCP ･ RELNFC(LMODE)

SENS ■ SENSSU(LMODE)

RFTL - RLINE(U≪DE)+0.5

RFTP - REUINT (LMODE)+0.5

C!!!!!!!!!! I!!III! TRANSFORMATION (GEOGRAPHICAL->VISSR) !! 11111!! I!!!!!!

IP( IHODE.GT.O .AND. IMODE.LT.5 ) THEN

DUT ･ DBLE(RLAT)≪CDR

DLON . DBLE(RLON)≫CDR

EE

EN

STNK1)

STN1C2)

STNK3)

･ 2.D0≫BF-EP≪EP

> EA/DSORT(1.D0-EE≫DSIN(DLAT)*DSIN(DLAT))

･ (EN+DBLE(RHGT))≫DCOS(DLAT)*DCOS(DLON)

. (EN+OBLB(RHGT))･DCOS (DLAT)≫DSIN(DION)

- (EN≪(1.DO-EE)+DBLE(RHGT)).DSIN(DLAT)
c

c

RIO ･ Rrci-ATAN(SIN(SNGL(DUT))/(6.610689-COS(SNGl(DLAT))))

/RSTEP

RTIH ■ DTIMS+DBLE(RI0/SENS/1440.)/DSPIN

100 CONTINUE

CALL MGI100(RTIM.CDR.SAT.SP.SS.BETA)

c

CALL HGI220CSP.SS.SH1)

CALL MGI22O(SH1.SP.SW21

BC

BS

CALL

SLV(l)

SLV(2)

- DCOS(BETA)

･ DSIN(BETA)

- SH1(1)≪BS+SH2(1)≫BC

･ SH1(2)≪BS+SH2(2)≪BC

･ SM(3)*BS+SH2(3)*BC

HGI200(SW3,SX)

WGI220(SP,SX,SY)

･ STNKl)-SAT(l)

- STN1(2)-SAT(2)

- STN1(3)-SAT(3)SLV(3) - STN1(3)-SAT(S

CALL HGI200(SLV,SU

CALL MGI210(SP,SL,SW2)

CALL
CALL
TF

HGI210(SY,SW2,SW3)

MGI230(SY,SH2,TP)

･ SP(1)≫SW3(1)+$P(2)≫SW3(2)+SP(3)*SW3(3)

IPCTF.LT.O.DO) TP-TP

c

c

CALL

RI
RJ

MGI230(SP,SL,TL)

- SNGL(HPAI-TL) /RSTEP+BFCL-VMIS(2) /BSTEP

- SNCL(TP)/RSAMP+RFCP

+VmS(3)/RSAMP-SNGL(HPAI-TL)≫TAN(VMIS(l))/RSAMP

IF(ABS(RI-RIO).GE.EPS) THEN

RTIH ･ DBLE≪INT((RI-1.)/SENS)+RJ≫RSAKP/SNGL(DPAI))/

(DSPIN≪1440.DO)+DTIMS

BIO - BI

GO TO 100

ENDIF

RUN - BI

RPIX > RJ

DOT ･ RTIM

IF(RLIN.LT.O .OR. RUN.GT.RFTL) IRTN≪4

IFffiPIX.LT.O .OR. RPIX.GT.RPTP) IRTN-5

c

CM!!!!!!!!!!!!!!! TRANSFORMATION (VISSR->GEOGRAPHICAL) !!!!!!!!!!!!!!!!

BLSBIPUMODB.LT.O .AND. IrtODE.GT.-5) THEN

C

RTIH ■ DBLE(AINT((RLIN-1.)/SENS)+RPIX.RSAMP/SNGL(DPAI))/

CALL

CALL
CALL
BC

BS

SH3(1)

SW3(2)

SW3(3)

CALL

CALL

PC

PS

OC

QS

(DSPIN≫1440.D0)+DTIMS

MGI100(BTIM,CDR,SAT,SP,SS,

HGI22O(SP,SS,SH1)

MGI22O(SH1,SP,SH2)

･ DCOS(BETA)

･ DSIN(BETA)

- MM)

･ SHI (2)

･BS+SH2(1)≫BC

･BS+SW2(2)≫BC

BETA)

- SW1(3)*BS+SH2(3)*BC

MGI200(SW3,SX)

MGI220(SP,SX,SY)

･ DCOS(DBLB(RSTEP*(RLIN-RPCL)))

- DSIN(DBLE(RSTEP≫(RLIN-RPa)≫

･ DCOS(DBLB(RSAMP≫(RPIX-RPCP)))

- DSIN(DBLE(RSAHP≪(RPIX-SPCP)))

SHK1) - DBLE(EUIIS(1,

SHI(2) ･ DBLB(ELMS<2,

l))≫PC+DBLE(Bims(l,3≫*PS

1))*PC+DBLB(ELMS(2,3))*PS

SW2(1)

SW2(2)

SW2(3)

SW3(1)

SH3(2)

- QOSWl(l)-aS*SHl(2)

- QS*SW1U)+QC≫SW1(2)

SH3(3) *

SHI(3)

SX(l)≫SH2(l)+sy(l)

sx

sx

CALL HGI200

･SH2(2)+SP(1)≫SW2(3)

(2) ≫SW2 (1) +SY (2) ≪SW2(2)+SP (2) *SW2 (3)

(3) *SW2 (1) +SY (3) *SW2 (2) +SP (3) ≫SH2 (3)

(SH3.SL)

DBF - (l.DO-EF)≫(l.DO-EP)

DDA

DDB

DDC

DD

- DBF* (SL(1) *$L(1) +SL (2)*SL (2)) +SL (3)*SL (3)

- DEP≫(SAT (1)≫Sl(1) +SAT (2)*SL (2)) +SAT (3)≫SL(3)

- DEP*(SAT(1)≫SAT<1)+SAT(2)≫SAT(2)-EA*EA)+SAT(3)≫SAT(3)

x nniunnR-nn≪*nnr

IP(DD.GE.0.DO .AND. DDA.NE.O.DO) THEN

DK1 - (-DDB+DSQRT(DD))/DDA

DK2 - (-DDB-DSQRT(DD))/DDA

ELSE

IRTN = 6

GO TO 9000

ENDIP

IP (DABS (DKD.LE. DABS (DK2)) THEN

DK - DK1
ELSE
DK - DK2
ENDIP

c

Cl

c

c

c

STNl(l) . SAT(l)+DK*Sl(l)

STNK2) ･ SAT(2)+DK≫SL(2)

STNK3) ･ SAT(3)+DK*SL(3)

DUT - DATAN(STN1(3)/(DEP*DSQBT(STN1(1)≫STN1(1) +

STN1(2)*STN1(2))))

IF(STNKl).NB.O.DO) THEN

DLON ≪ DATAN(STN1(2)/STN1(1))

IF(STN1(1).LT.O.DO .AND. STNl(2).GE.0.D0) DLON-DLON+PI

IF(STN1(1).LT.O.DO .AND. STN1(2).LI.0.DO) DLON-DLON-PI

ELSE

IP(STN1(2).GT.O.DO) THEN

DLON-HPAI

ELSE

DLON-HPAI

ENDIP

RNniP

RUT
RLON

DSCT
ENDIF

STN2U)

STN2C2)

STN2(3)

SLV(l)

* SNGL(DLAT*CRD)

- SNGL(DLON≫CRD)

･ RTIM

II!!! TRANSFORMATION (ZENITH/AZIMUTH) !!I!!!!!I!!!!!!!!!!11

･ DCOS(DUT)*DCOS(DLON)

- DCOS(DLAT)≫DSIN(DLON)

･ DSIN(DLAT)

3LVUJ ■

SLV(2) -

SLV(3) =

CALL

CALL

SAT(l)-STNlU)

SAT(2)-STN1(2)

SAT(3)-STN1(3)

MGI200(SLV,SL)

HGI230(STN2.SL,DSATZ)

IP(DSATZ.GT.HPAI) IRTN - 7

SUM *

SUNM ≪

315.253DO+0.985600DO.RTIM

DHOD(SUNH,360.DO)≪CDR

SDIS ･ (1.00O14D0-0.01672D0*DCOS(SUNH)-0.00014*DCOS(2.D0*

SUNN))*1.49597870D8

IF(DLAT.GE.O.DO) THEN

DLATN - HPAI-DLAT

DLONN - DLON-PI

IF(DLONN.LB.-PI) DLONN-DLONNtDPAI

RIJ5R

DLATN

DLONN

ENDIF

STN3Q)

STN3(2)

STN3C3)

SHK1)

SHI (2)

SHI (3)

CALL

CALL
CALL
CALL

- HPAItDUT

- DLON

> DCOS(DLATN)*DCOS(DLONN)

- DCOS(DLATN)≫DSIN(DLONN)

≪ DSIN(DLATN)

- SLVQ)+SS(1)*SDIS≫1.D3

- SLV(2)+SS(2)*SDIS≫1.D3

･ SLV(3)+SS(3)*SDIS*1.D3

HGI200(SHl,SH2)

MGI230(STN2,SH2,DSl)NZ)

MGI230(SL,SW2,DSSDA)

MGI240(SL.STN2.STN3,DPAI.DSATA)

SHK3) - DBIE(BLMIS(3.1))*PC+DBLB(ELMIS<3,3))*PS

FINE TUNING PROGRAM OP STSETCHED-VISSR IMAGE HAPPING 0/5)

CALL MGI240(SH2,STN2.STN3.DPAI.DSUNA)

DSATD . DSQRT(SLV(1) ≪SLV(1)+SLV(2)≫SLV(2)tSLV(3)≫SLV (3))

C

C

CALL MGI2OO(STN1,SL)

CALL MGI230(SH2,SL,DSUNG)

JAPAN METEOROLOGICAL AGENCY / METEOROLOGICAL SATELLITE CENTER 1992
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NPA)

WD-0RBTAQ5,1≫*DELT)*CDR
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CALL HGI220(SL

CALL MGI220(SH3,

WKCOS-DCOS(DSUNG)

HKSIN-DSIN(DSUNG)

SH2(l)-WKC0S*SL

SH2(2)-NXC0S*SL

SW2.SW3)

SL, SHI)

(1)

(2)

-WKSIN.SW1U)

-HKSIN≪SH1(2)

SW2(3)-HKCOS*SL(3)-WKSIN≫SW(3)

CALL MGI230(SW2,SLV,DSUNG)

C

RINFC6) > SNGLODSATD)

RINF(7) - SNGL(SDIS)

RINP(l) = SNGL(DSATZ*CRD)

RINPC2) - SNGL(DSATA*CRD)

RINP(3) ■ SNGL(DSUNZ≫CRD)

RINF(4) - SNGL(DSUNA*CRD)

RINF(S) ≫ SNGL(DSSDA*CRD)

RINPC3) - SNGL(DSUNG≫CRD)

C!!1111!1!!!111!11 STOP/END !!!!!!!!!!!!!!!!!!! I!!!!! I!!!!!!!!!! I! I!!!!!

9000 CONTINUE

RETURN

END

SUBROUTINE MGI100(RTIM,CDR,SAT,SP.SS,BETA)

COMMON /MMAP1/MAP

REAU8 ATTALP, ATTDEL, BETA, CDR, DELT, RTIM, SITAGT. SUNALP, SUNDEL,

NKCOS.WKSIN

REAU8 ATIT(10.10).Ani(3),ATT2(3).An3(3).NPA(3.3),

0RBT1 (35.8), SAT (3), SP (3), SS(3)

INTEGER*! MAP(672.4)

C

EQUIVALENCE O1APU3.3) .0RBTK1. D)

EQUIVALENCE (WAP(13.2).ATITQ.l))

C

DO 1000 1-1.7

IF(8TIM.GE.ORBT1(1,I).AND.RTII1.LT.ORBT1(1,I+1)) THEN

CALL HGU10

(I, RTIM, CDR, 0RBT1,0RBT2,SAT, SITAGT,SUNALP, SUNDEL,NPA)

GO TO 1200

ENDIF

1000 CONTINUE

1200 CONTINUE

r

3000

3001

C

c

c

DO 3000 1-1.33-1

IP(RTIM.GE.ATIT(1.I) .AND. RTIM.LT.ATIT(1,1+D) THEN

DELI - (RTIW-ATIT(1,I))/(ATIT(1.I+1)-ATIT(1,I))

ATTALP - ATIT(3.IH(ATIT(3.I+1)-ATIT(3,I))*DBLT

AnDEL - ATIT(4,I) +(ATIT(4.I+1)-ATIT(4,I))≪DBLT

BETA - ATIT(5,I) +(ATIT(5,H1)-ATIT(5,I))*DELT

IP( CATIK5.1+1) -ATITCS. I>) .GT.O.DO )

BETA - ATIT(5,I) +(ATIT(5,I+1)-ATIT(5,I)-36O.DO≫CDR)*DEIT

GOTO 3001

ENDIF

CONTINUE

CONTINUE

HKCOS

atthd

Am (2)

ATTK3)

ATT2Q)

ATT2(2)

ATT2C3)

HKSIN

HKCOS

An3(l)

ATT3<2)

An3(3)

< DCOSCATTDBL)

- DSINCATTDEL)

■ HXCOS .(-DSIN(ATTALP))

- HXCOS ･DCOSCATTAIP)

■ NPA(l1l)*Am(l)+NPA(l12)*Am(2)+NPA(l,3)≪Ani(3)

- MPA (2,1) ≫Ani (1)+KPA (2.2) ≫Am (2) +NPA (2,3) ≫ATT1 (3)

･ NPA (3.1) ･ATTl (1)+NPA (3.2) ≪ATT1 (2) +NPA (3.3) *ATT1 (3)

. DSIN(SITAGT)

- OCOS(SITAGT)

- WKCOS.ATT2(1)+WKSIN≫ATT2(2)

-WKSIN≫ATT2 (1)+WKCOS≫ATT2<2)

- ATT2O)

CALL MGI200(ATT3,SP)

HKCOS - DCOS(SUNDEL)
SSU) - HKCOS
SS(2) - HKCOS
SS(3) - DSIN(SUNDEL)

･DCOS(SUNALP)

･DSIN(SUNALP)

RETURN

END

SUBROUTINE MGU10

(I.RTIM,CDR,ORBTA,ORBTB, SAT, SITAGT,SUNALP, SUNDEL,

REAU8 CDR, SAT (3), BTIM, ORBTA (35,8), ORBTB (35.8)

REAU8 SITAGT. SUNDEL, SUNALP, NPA(3.3). DELT

INTEGERS I

IF(I.NE.8) THEN

DELT.(RTIM-O8BTA(1,I))/(ORBTA

SAT(l) ･ ORBTA( 9,1) +(ORBTA

SAT (2) ･ ORBTAdO,

SAT (3) - ORBTAU1,

SITAGT -(0RBTAC15.

(1.1

(9.

(10.

(11.

(15.

IF( (ORBTA(15,1+1)-ORBTA(15,I)).LT.0.DO )

SITAGT .(0RBTAQ5,I) +(0RBTAU5,I+l)-0RBTA(15.I)+360.D0)

･DELT)*CDR

SUNALP -(ORBTAU8,I)+(ORBTA(18,I+1)-ORBTA(18,I))*DBLT)*CDR

IP( (ORBTA(18,I+l)-ORBTA(18,I)).GT.0.D0 )

SUNALP * (ORBTA (18,0 +(ORBTA (18. HI)-ORBTA (18,1)-360. DO)

*DBLT)≫CDR

SUNDEL -(ORBTA(19,1) +(0RBTA(19,1+1)-0RBTAC19,I))≪DBLT)*CDR

NPA(l.l) -- ORBTA(20,1)

NPA(2,1) - 0RBTA(21,I)

NPA(3,1) - ORBTA(22,I)

NPAU.2) - ORBTA(23,1)

NPA(2,2) ≪ ORBTA(24.I)

NPA(3,2) - ORBTA(25,I)

NPAd.3) ■ ORBTA(26,1)

NPA(2,3) = 0RBTAC27,I)

NPA(3,3) - ORBTA(28,1)

ENDIP

RETURN

END

SUBROUTINE MGI200(VBCT,VECTU)

REAU8 VECT (3), VECTU (3), RV1, RV2

RV1-VECT (1)≫VBCT(1) +VECT (2)≪VECT(2) t VECT(3) *VECT (3)

IP(RVl.EQ.O.DO) RETURN

RV2-DSflRT(RVl)

VECTU (1)-VECT (D/RV2

VECTU(2)-VECT(2)/RV2

VECTU(3)-VECT(3)/RV2

RETURN

END

SUBROUTINE HGI210CVA,VB.VC)

REAL*8 VA(3),VB(3),VC(3)

VC(D- VA(2)≪VB(3)-VA(3)≪VB(2)

VC(2)≫

VC(3)-

RBTURN

END

VA(3)≫VB(1)-VA(1).VB(3)

VA(1)*VB(2)-VA(2)*VB(1)

SUBROUTINE MGI220(VA,VB,VD)

REAL*8 VA(3).VB(3),VC(3),VD(3)

VC(l). VA(2)≫VB(3)-VA(3)*VB(2)

VC(2)- VA(3)≪VB(1)-VA(1)*VB(3)

VC(3)- VAU)≫VB(2)-VA(2)≫VB(1)

CALL HGI200CVC.VD)

RETURN

END

SUBROUTINE MGI230(VA,VB,ASITA)

REAU8 VA(3),VB(3),ASITA,AS1,AS2

AS1- VA(1)≫VB(1)+VA(2)≪VB(2)

ASMVA(1)≪VA(1)+VA(2)≫VA<2)

(VB(1)≫VB(1)+VB(2)*VB(2)

IFUS2.EQ.0.D0) RETURN

ASITA-DACOS(AS1/DSORT(AS2))

RETURN

END

+VA(3)≫VB(3)

+VA(3)≫VA(3))≪

+VB(3)≫VB(3))

SUBROUTINE MGI240(VA,VH,VN,DPAI,AZI)

BEAL*8 VA(3),VH(3),VN(3),VB(3),VC(3).VD(3),DPAI,AZI

CALL MGI220(VN.VH.VB)

CALL MGI220(VA,VH,VC)
MGI230(VB,VC,AZI)CALL HGI230(VB,VC,AZI)

CALL MGI220(VB,VC,VD)

DNAI - VD(l)≪VH(l)+VD(2)≪VH(2)+V0(3)*VH(3)

IP(DNAI.GT.O.DO) AZI-DPAI-AZI

RETURN

END
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