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"~ INTRODUCTION ’ .

This manual describes in detail the operating and
set-up procedures for the multi-satellite multi-arc GEODYN
Orbit Determination Program. Additionally, all system. output
-is described, - |

. : . . -
The GEODYN Program is the nucleus of the entire
GEODYN System. It is a definitive orbit and geodetic
parametgr estimation program capable of simultaneously
pfocessing observations from multiple arcs of multiple
satellites. | :

; GEODYN has two modesvof.operation: the data
reduction mode and the orbit generation mode,

-In the data reductiom mocde the following para-
meters can be estimated from satellite tracking data:

—

. Six orbital parameters representing th
inertial position and velocity of the
satellite at some given epoch,

e Physical constants related to the atmos-
pheric drag and solar radiation forces

affecting the motion of single satellites,

] Tracking station coordinates relative to
the earth's center of mass, '

° Tracking instrument errors, a zero-set
bias, and a timing bias, and

° Geopotential_gravity'modéi ccefficients.

o Surface density paramcters.



L]

In the data reduction mode the six orbital.para-
meters are always estimated for each arc; if requested, the
remaining parameters are estimated as options. If accurate
values for the physical constants or geopotential coefficients
are known a priori, these can be used in the system as fixed
values. ’ '

In the orbit generation mode, the program will, given
all of the orbit parameters 2 priori, compute satellite positions
and velocities at times later than and/or prior to the epoch.

The GEODYN Program uses the terms inner and outer
ite:ations. On inner iterations only individual arc '
paraﬁeters may be estimated. Individual arc parameters
7inc1ﬁde the six orbital elements, drag, solar radiation,

- geopotential resonance coefficients, instrument biases and
tracking station timing biases.

On outer iterations geodetic parameters are estimated
using data from all arcs. Geodetic parameters include tracking
‘station coordinatés, geopotential gravity coefficients, and
- surface densities.

Jate
futa



- SECTION 1.0 - B
GEODYN INPUT CARDS

Specific problems to be solved by the GEODYN program
are defined by input cards, which are separated into two
categories: | | |

1. COMMON SET - These are input cards containing
- information that is common to all of the arcs
" being processed in the problem

2. ARC SET - A collection offARC SET cards is
necessary to define each individual arc.

!
]

Thus the GEODYN input deck w111 consist of one
¢011ect10n of cards from COMMON SET and a collection of
cards from ARC SET for each arc. '

" Each set contains mandatory and optional cards.

Mandatory Cards - These are input cards that must
- be present for each problem.

'Optional Cards - These are input cards that ére
optionally used.

o 1.0-1



1.1  COMMON SET - | . ‘
. [ .

. COMMON ‘SET defines that information which is common

to all arcs and is necessary for the problcm description.

Included in COMMON SET are four groups to be arranged
in the following order:

1. Run description, (Maﬁdatory)

2. Option cards which may be used to exercise
GEODYN's capabilities to estimate tracking
- station positions, modify the earth force
model, estimate geopotential coefficients,
" estimate surface densities, update the atmos-
pheric density function, and modify the lunar
and/or planetary solar gravity effects. (Optional)

3. Station coordinate cards which may be used
to alter GEODYN's built-in complement of
tracking stations., (Optional)

4. COMMON SET termination card. (Mandatory)
"The fOllOWlng pages describe these groups more
thoroughly.

iy OF THE
PRODUCIBLLILY ‘
%gmmm PAGE IS POOR
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1.1.1 COMMON SET o
* GROUP 1 - RUN DESCRIPTION - : -

: TITLE CARDS

GEOPOTENTIAL RECOVERY RUN SCLVING FOR 2 PAIRS OF COEFFICIENTS

4
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3596555555555 55555555565655555555555555555555585555595556556555555558568555555555853555
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122438 T E3 MU LUTEARDALHALSANIADNILEEINREILAQCHUAGSEHLHOD NI MESINSAINOILUASWTININRNMSITRY
20381 BSC e . . - . -
-COLUMNS FORMAT " DESCRIPTION .
1-80 20A4 Run description to be printed

on title page; use three title
cards at the beginning of

REPRODUCIR]; -
YIBILITY ¢ each. run.
ORIGINAT, PaGH 1 T

Three title cards are Mandét&rz.

1.1-2 o
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1.1.2 COMMON SET

GROUP 2 - OPTION CARDS

August 11, 1973
!

'Each Group 2 card is identified by the name
beginning in column 1 and read under an A6 format.
- The name is followed by 9 fields: '

Field Columns

7, 8, 9, 10
11-25
26-40
41-55
56-70
71-80

The Option Cards are:

BODIES
CORREL
. EARTH
EDIT
ELCUT
FLUX
RECOEF (COEF)
RESID
BPART
J6s
J71

-1.1-3

Field Format

411

- D15.8 -
-D15.8 .

D15.8
D15.8
D10.8

RSTART
SEQDAT
STAEST
STEP
SURF
TIDES

TOLS
SURDEN

CENTER
J650
POLE



_ COMMON SET | .
GROUP 2 - OPTION CARDS.
- BODIES

geeoo fchksh 000000000000C

123454 PR SIE N0 N RABULED

v

srsrathipd iy o
‘2222 Pk ohezzazzazanaaaag
133313 3{53:\333:33333333ﬁ
a4 daafs 75444444444¢44444:
ssssgss:;ssssssssssssssssl
Lssssas,;dsssssssssssssE;
1177771:=:17771:711111111i "
',jeSfZSSSGBBSSBSEA

M
| NAME COLUMNS'  FORMAT

BODIES 1-6 A6

DESCRIPTION

Modifies non-earth gravity
perturbations.

' Indicates body for which

gravity perturbation is to

be modified:

1" - MOON

2 - SUN

3 - VENUS

4 - MARS
R EPRODUCIBILITY OF ‘Lriid
ORIGINAL PAGE IS POOR

-

S 1.1-4



- . | BODILS (Cont.) |
NAME COLUMNS FORMAT DESCRLDPTION

' . » 7 (Cont.) © § « JUPITER
ST - .. " 76 = SATURN

Lo . °8. .. n _" -Number ¥ of perturbing
"fTE_:E:' 5 S "'\;i_f::;jﬁbodics to be applied.
5;.‘ . “ S "".; irt(ﬂiximum:og 6)
.jﬁ{ b'f'f'rjﬂ'“ﬁ‘ﬁ;;"‘ufjJ7” f:‘Défau1t =-2. ,
REERDDUbﬁs ;gﬁsPégg?:. | S ‘iThis number may be set on
- ORIG ALP any onc of thc BODIES cards
‘ . used. .
11-25 D15.8 Value of ratio of mass of
' o 'body to mass of earth, If
N ratio is zero perturbing
. effcct will be zero.
Default mass ratios:
Mllnc = 0.01220007171CG06507
. _ ) C My/M = 332045.5619264376
T o T Mg/M_ = 0.8150003229334658
e LT M /HL-; ~0.1074468525270075
M/M, = 317.85509303
. M6/He = 95.149051?5

e m e ey

IF CARD OMITTED: Lunar and solar gravitational perturbations will

- be applicd using default mass ratxos unless modifiéd by BODIES
card in ARC SET, .

To omit a partlcular bod) for glav1tatlona1 purposcs a BODIES
- card representing that body must be included with the corresponéin
mass ratio sct to zero. - ' '

~ *For cxample, if the number of perturbing bodies is 4 then the
effects of bodies S (Jupltcr) and 6 (Satuun) will not be includ:d

See also ARC Set - OPTIUN CRQDS - BODIES

1.1"4.1
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_NAME COLUMKS
BPAR 1-5
N

Il n

15133331335

3o boooococe

Her o rrertritiing

222722222 02222%

33333332
4:444444(444(444

5355595555555 5%

S (3ECEEE8E666656CE

NTIITRINIIINNG

e -

WL DI

 COMMON
or
BPA

GROUP 2

KX

Goo 0 ocooO0QOGC
R LR LR s
RN EEREREEE
2222223222212
J3q3 3333333333
4444404 54444444
$95555:555355555%
SEEO6OGEEEEGEEE
J??T????ll?????

$55% 5883088C8¢
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f19926336585349¢

SCET
TION CARDS

0.0

300 0 0CO00DCOC
e 326 €34 55 cust 598 7 50t 5
RESERRRERRENRR
122222222222222)2
3333 3333333392
$4404444048444¢8
5555555555555
SGCECEBCEEE6EE!
1111121210110 05

2888 £82588358¢1(3

FORMAT
AS '

BRFTERLCE PR R TR TR AR M-S M 1.{

22 22

RS REREEE RN

gi3td

DESCRIDPTION

Specifigs_ that

a)

in

HEEGD

5S5555558558552 31110
SE666 GCSECOEEIEFu™. 3T, .0
RRRERERRERERDRREEE:

LI T B REE

599806738 ¢C@3REIC I, e
P RQEOGETEEL D :

—

The B-Hatrices crected
this run will be for-

in segments if necessary,

b\

That no outer iteratior

hoo0gosgReoeEt] Ly FIlC
PEIUIIOI LI NCTLLY TRt
ARERRERRERREE BT
22222224 155710108

333333 3333333iLaieis

-
P
-

- adjustiment of commen pavana-
ters will be performed if':zy

of the arcs creates a

Matrix.

-

F

o=
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- 7-8

9-10

COLUMNS
1-5 (cont.)

-

" BPART (Cont.) R

. ®
o

DESCRIPTION

'¢) . Sclution for the arc

"-_; parameters will be perforﬂed

on the last iteration only

' -v .+ if sufficicnt core is avail-
".."-_a..blco o A - _.

“Number of Segments to be utili:
’_:in formation of the B-Matrix.

. This is only an approxinate

number and may be modificd by
GEODYN. If values greater thor
zero are placed in columns 11-:z

~.26-40, or 41-55 then colurns 7-
.Will be ignorcd,

Number of neasurements L=+ wil

~be utilized in cach operziion
. on the normal equations. The

time consumcd for B-Matrix forp
tion by segments will be invers

3y proportional to this value,

The core required will be linecs
related to this value. D=ofault
20, ' -
. ‘ .

Total amount of core aiiccated

Afor the GEODYX execution in
units of 1024 bytes,

S UCIBLLITY OF THE
;PRODUCIBLL
%gemm PAGE 1S 9903,



. " " " BPART (Cont.)

.t

NAME COLUNNS ~ FORMAT
26-40.  DIS.8

- §6-70 D1S. 8

' REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR-

.{bg ignored,

S aw

DESCRIPTION

Total amount of core allocated

~-for the GCODYN exccution less
fe —4Athat amount required for all
.~ " X/0 buffers. Units of 1024 byt

If this value is greater than

_jzero, columns 7-8 and 11-25 wil

'Total amount of core to be

utilized for B-Matrix formaticn
b
Units of 1024 bytes. If this

value is greater than zero,

columns 7-8, 11-25 and 26-40 wi:
be ignored.

Mininum B-Matrix Scgment sizc

in Double Words. The blocksize

‘spdcificd for unit 16 nust be §
times this-wvalue. B-Matrix scg-
ment sizes will be intcgral
multiples of this number.
Minimum value for this number
is 226. Default value for this
number is 226. | .

b »
. * .

I¥ CARD OMITTED: B-%atriccs will not be formed in scgrnents,

A

1.1'5-2



Note: Increases' in running time due to scgmented formaticn cf
the B-Matrix are related to the paranctcrs specificd con
this card as follows. ‘ Lt e e

~ o ’‘directly proportional to the number of segrments
‘" (which is proportional to the amount of core),

P © s Lo e
SRRSO VU S O P S . .
. . © inversely proportional to the blocksize for unit
<. T A6, LT :
.0'.inve1sely pr0portlona1 to thc value in COIUan
",9 10, . |
& ' .
9- :
- oo
o . 1
[
. .0
)
- ’ 1.1"‘5.3 : . "
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COMMON SET

GROUP 2 - OPTION CARDS
CENTER
1.7320%0+0¢ L ATRD-17

spoato0Qy 600 O
SHHINNP NN BXD MY
IEREFERRRRERR BB
2222222222222
33333 3 1333333
14443444448 444
5535555555559555%

§6CE65C6E6666 6

2300600620060 0
THA2 AT O8N E 62 AL HIT0 TN 2N IC
|IERREEEREEERREE
2222222222222
3333333 33333

AAA8844448F 444
155855555555555455

oG6EEHE660668G66¢C

August 11, 1973

5o000000000000¢
C TS SHEDET BT LIEA SN LR 24T QD I3
P1I1Er ttrriitngt
2222222222221221
31331333 33333333
144444444444444
355955555535 55%

G6666G6ER56665ES

1INV 1IN TTNININIITIINNT 1RITIIIINNINIIIII
1588 85888 § 25(5038C §8 5§08 63068556 £4 Co0L[580888 588BE5ES
. :
Name Columns Format Description
CENTER 1-6 A6’ Specifies change of central
_ body in the forcing function.
7 Il Central body indicator
= 1 Moon
= 2 Sun N '

) . = 3 Venus ggig%gg?giLmﬁf(W’Tﬂﬂ '
= 4 Mars GEISPOOR'T
= 5 Jupiter ' |

_ = ¢ Saturn
11-25 D15.8 GM¢ - Universal gravitational

constant times mass of the
central body. : :

101'5-4



AUPUD L 22, LP/D
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Name Columns ' Format - Description . =
26-40 'D15.8 - "Ag - Mean equatorial radius
o ‘ og the central body.

41-55 D15.8 fc - Flattening of the central
body. Used only for surface
density positioning.

56-70 D15.8 Value greater than zero indi-
' : cates trajectory output will
be in mean of 1950 coordinates.

IF CARD OMITTED: Central body will be Earth.

Default values for Central Body Only.

Potential Expunsion

. Max Max

Body =~ GMc | Ac - fc Deg.  Oxd.
MOON  4.802778D+12  1.73809D+06  .378D-03 4 4
SUN 1.327125D+20  6.96000D+08  .S00D-04 4 4
VENUS  3.248602D+14  6.16881D+06 0.0 4 4
MARS  4.282843D+13  3.380422D+06  .105D-01 4 4
JUPITER 1.267077D+17 7.1371554D+07 .667D-01 4 4
4 4

SATURN 3.7926535D+16 6.0401128D+07 -.105D-00

NOTES: This card should not be used if central body is Earth.

When this card is.utilized the folilowing 1nputs are
referred to the central body:

Columns 7-8, 9-10, 56-70, 71-80 on the EARTH card,
e RECOEF card information,

° SURF and SURDEN card information,

1..1-5| S



«UEgUsL 4l , LS4
.t .

@  Variance/covariance matrix of elements as speci-
fied on VARCOV card, and

.  Epoch clements unless otherwise ‘indicated on
element cards.

S

. When the central body is not Earth, the drag and Earth
tidal perturbations are automatically shut off.

See. also Section 2.0, JCL for Unit 1 when CENTER card
is used. |

1-1"5-6



" COMMON SET REPRODUCIBILITY OF THE
- - GROUP 2 - OPTION CARPBIGINAL PAGE IS POOR
"'CORREL

- - ce =
- . d

-
it p o, gy v i, o s R 3 e e = 1ot g e = = - ——-

lio22. 83 o7 o83

sloooo0goc00000000D000C0000000000C[I00000000000000/200000000000000
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"i_2222222‘222222222222222222222222222;222222222222222222222222'22
:‘:‘33333333333J1333]33333333331333333]333]133333333333333333333
'444444444444144444{444444444444444444444444444444444444444444'“
;":‘55555555555555555555555555555,5555555555555555555555555555555
__lsSBEE65555555555655655585855555555886556558556SEGSSEBGGESSESE
v_"_"7777]177717771?7177717}717777]?17}7]1,?}177’}777777'777777711
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".-95"9999599‘935 513 5 55555353535993‘539933 939 59353 55932673 8‘-‘195
SUBIRE G SAATITHXINAIRN .‘-‘.-3‘153537:-'.‘?(}[‘1!1! MO UR LT e R RG]
NAME COLUMNS FORMAT DESCRIPTION
_CORREL 16 A6 TSpecifiés the correlation

coefficients between the
coordinates of a station to

be adjusted.

7 Il =] - correlation coefficients
input on earth-fixed X,Y,Z.

= blank - correlation co-
efficients input on latitude,
iongitude, and height.

11-25 D15.8 .Station number.
26-40 D15.8 Correlation coefficient
) between X and Y or latitude .
. . . and longitude,
41-55 D15.8  Correlation ccefficient be-

tween X and 7 or latitude
"and height.

1.1'6



. CORREL (Cont.)

NAME  COLUMNS FORMAT DESCRIPTION

56-70 D15.8 = Correlation coefficient

between Y and Z or longi-
tude and height.

4

; IF_CARD OMITTED: The coordinates of the station are assumed

»

to be uncorrelated.

NOTES: The maximum number of master and unconstrained

adjusted stations* (see STAEST card in this Section)
is 381; one CORREL card may appear for | ‘
each such adjusfed station. If no CORREL card
-appears for such an adjusted station, uncertaintie’s
in the a priori station position will be assumed
uncorrelated. Constrained adjusted stations which
are not master stations are assumed to have the
same correlations as the master statiom.

If a CORREL card appears for a station there must
alsoc be a STAEST card present for that station.

If the station is a constrained station it must

be a master station.

P4

* The terms constrained, unconstrained and master stations

refer only to adjusted stations (i.e., those for which
STAEST cards are present). A group of constrained stations
are stations which are adjusted such that the same station

position corrections are to be applied to each station in

the group. One station in each group is arbitrarily desig-

‘nated as a master station and all other stations in the group

must refer to that master station. An unconstrained station

is an adjusted station which is not a member of any group
of constrainecd stations. ' ‘

101‘7
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NAME COLUMNS FORMAT DESCRIPTION
DPOLE 1-5 AS Modifies the coefficients of
the diurnal nutations of the
_pole*,
7 11 Specifies the dlsturblng body
. THE =1 moon
REPRO pUCIBILATY ngon =2  sun
11-25 D15.8 Multiplier of the mean anomaly
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COMMON SET

"GROUP 2 -

OPTION CARDS

DPOLE
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of the moon (8).

the existing tdbles in BLOCK DATA.

1,

1-7.1

7000000000
N RN
RERRRRRRE
18222222212
1332333312
1444484442
5555555555
5665665555

11117117171

The DPOLE option card may be used to cxpand or reduce



NAME

COLUMNS

26-40

41-55

56-70

71-80

SECOND CARD

hY

COLUMNS

1-10

11-25

26-40

41-55

DPOLE (Cont.)

FORMAT
D15.8

D15.8

. D15.8

D10.8 - .

FORMAT

D15.3

D15.3

D15.3

axis.

DESCRIPTION

Multiplier of the mean anomaly
of the sun (&').

Multiplier of the mean angular
distarice of the moon from its

ascending node (F).

Multiplier of the mean elonga-
tion of the moon from the
sun (D).

Multipliér of the longitude

of the mean ascending node of
the moon's orbit (Q).

DESCRIPTION

Must-be left blank.

Coefficient fo: the rotation

|

Coefficient fo} angular
momentum. i ,
Coefficient of Euler angle

perturbations in longitude,

1.1'7:2



DPOLE (Cont.)

The second card must be present if the DPOLE option
is used. If the second card is left blank, then there will
be a zero contribution for the fundamental argument multipliers
as specified on the DPOLE card. '

Any number of DPOLE cards may be used.

N 1-_1-703
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" GROUP 2

COMMON ‘SET
- OPTION CARDS
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 NAME COLUMNS FORMAT
© EARTI] 1-5 AS
. 7-8 I2
. .
. REPRODUCIBILITY op
" ORIGINAL PAGE 13 Poos
9-10 12
. i
- 3
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PSR RN

$555545)
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DESCRIPFION
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| TS, t H

Modifics the geopotential

and/or

-constants,

Maxlmum degree cocfficie

Maximum order coefficient

23, Minimun

introduces new earth

1

se

be used in the geopotcntial
model plus 1.
_+  Default =

3

[R¢

be used in the geopotentigl



1}_13;;11:-. 11, 1Y/

EARTII (Cont.} ‘ _ . ¥
NAME ~ COLUMNS FORMAT  DESCRIPTION

9-10 (Cont.) model plus 1.
| Default = 23, Minimum = 2

_ 4
11-25 D15S.8  GM - The gravitational constant
' ~ times the mass of the earth.

+-26-40 D15.8 a_, - Semi-major axis of the

e
earth.
41-55 D15.8 Inverse of the earth flatten-
| ing. (1/f) N
56-70 D15.8 - 0dd value greater than zero -

All geopotential coefficients
set to zero except those which

“appear on RECQEF cards which
follow this card.

- Yalue greater than 1.0 -

ﬁéquests that geopotential
cecefficients printed in run

heading be in normalized form
ratlier than the default de-
normalized form.

" 71-80 D18.8  Fractional uncertainty in GM of the
‘ central body (sec CENTER card).
For value other than zero, GM of
the central body will be adjusted..

. The default values of the earth constants as used by
GEODYN are:

GM = 3.986013D + 14 m>/sec?
a, = 6378155. m.
) 1/f= 298.255

1.1-9



EARTH (CONT.) .

’
IF CARD OMITTED: The stored SAO 1969 geopotential field
containing terms up to degree and order 22 will be used
with the default values of the Earth constants unless.

modified by RECOEF cards in COMMON SET or EARTH and
RECOEF cards in-ARC SET. '

The. set-up for two body Earth computation is
explained in ARC SET, OPTION CARD -- EARTH.

See ARC SET, OPTION CARD -- EARTH for individual
~arc specification. .

1.1"10



COMMON SET
- GROUP 2 - OPTION CARDS
EDIT

a0 ‘eoo000000

STANNIIINRIGEII G

IR RN EEERRRD
222222222222122

1999,

o000
111

12222222222221272;

8000000

URI RN RSEI R LRI RERIRIRIRIR TR

|RERERSRE RN

1133333 333333333233333 331333330

$44484440844441108498448844444
|555555555555555[355555555555555¢
5666666566556656665E66666606
hnmnnnnfanannng
J388888 3886383835¢88538 §B88BEL)

99999995592986[319999539999599

AIREBRADTAABR N BLEF I QOGN0

oK

_ . REPRODUCIBILITY Op THE
ORIGINAL PAGE IS PooR

NAME  COLUMNS  FORMAT - DESCRIPTION
EDIT 1-4 A4 - Used to change initial outer
) iteration RMS.

7. , " Value greater than zero indicates
that automatic editing of arcs
will be performed.

26-40 D15.8 Initial outer iteration RMS.

Used for outer iteration con-
) vergence test. Default = 1005.

4 55 D15.8 First iteration edit criterion

for electronic bias passes.
Default - use same editing
as other data uses.

IF CARD OMITTED: Default RMS used, and no zutomatic editing will he
performed. . . :

1.1'11



REPRODUCES
ORIGINAL ILITY op

COMMON SET
,GROUP 2 - OPTIQN CARDS
ELCUT

1.9

37 0 oLtogoogages

nRUARDWRBRADNIRINTELY

RERRRRRERERERIN

l122222222222222);
13 333333333333
194398404844a42)
5555555555555 55f

5 s66666€E6665668]:
shririnnininang

aet ol s3sseazessae)
O EHILLHEERER
. o [P0 ko £ PR
L:I-Lnu‘w.’:
NAME COLUMNS FORMAT DESCRIPTION
ELCUT 1-5 A5 Specifies the elevation

will be deleted from the

THE, solution,
PAGEISI)
O0R
| 11-25 D15.8 Elevation cut-off angle
. " in degrees.

Default = 0°

IF CARD OMITTED: All measurement with elevation angles 1less

' than 0° will be e&ited from the solution
unless modified in ARC SET by ELCUT card.

Elevation cut-off angle may be neéative.

See also ARC SET, OPTION CARD - ELCUT.

’ ‘ i 1-1'12

angle below which measurements
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COMMON SET

" GROUP 2 - OPTION CARDS

701214,

100000000000000

IV HRBHRIITNINRADNE

ittt

2222222222222212

19133331233333233

18444 4434444443

355555555555555

5EE66E666566E6666

ITI1TIITIITINI

FLUX

-- . e

138.5
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2.3

pogooonoogNOBRC
3 47 A) A AN LI AT M AR S 1 LT A4
RERRSEEEEERE AR
222222272212222
33323333333233233
1444444444484 444
555555555555555
566666566666666
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1234514 PXIHN G RIS ENIATFSN AN RSN NI DR TRAETRY IR R I PR
. BRI
NAME COLUMNS FORMAT DESCRIPTION
FLUX 1-4 Ad Adds and modifies solar
a "and/or magnetic flux values
in built-in tables,
11-25 D15.8 Date of flux values (in
YYMMDD ).
26-40 D15.8 Value of solar filux. 1If
' blank, value in table will
not be_altergd. FlO.?
- 1. 1"13



. " FLUX (Cont.)

;' - ®
NAME COLUMNS FORMAT DESCRIPTION

e . 41-55 .. Dbis.e Value of magnectic flux., If
R a O blank, value in table will not

R i oL C RN -be altered. Input value is th
wFae L e sl io 70 W daily sum of the eight thrze-

. ﬂﬂ;hourly values kp.

“'IF CARD OMITTED: Built-in tables are used.
Note: fFlux values are daily values. All zéro values
' : _between the cnd of the built-in tables and the
~data added via FLUX cards will be filled by
strajght line interpolation bétwecen known values.
For dates beyond the table cntries and data addced
by flux cards, the most recent valucs arc used.

'R}



, - August 11, 1973
COMMON SET
GROUP 2 - OPTION CARDS
J65

{ooc00c!
Ty A )y

1111
j222222)

PP
jeesceefs

NAME COLUMNS  FORMAT  DESCRIPTION | -

J65 1-3 A3 Changes the default atmospheric density
y model for all arcs to the Jacchia 1965a
Static Density Model updated to 1968
(herein designated J65).

IF CARD OMITTED: Default will be J65 iness elsewhere modified to
J650 or J71. See also Epoch Card and Option Cards J650 and J71.

' THE
 REPRODUCIBILITY OF
| | . ORIGINAL PAGE IS POOR

1.1-14.1



COMMON SET

. - GROUP 2 - OPTION CARDS

J650

NAME  'COLUMNS FORMAT

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POCR,

DESCRIPTION

J650 1-4 A4

Changes default atmospheric density model to
01d J65 (herein designated J650). This
model differs from J65 in several aspects[1].
It should be noted that these differences con
stitute errors in the J650 model. The J650
model is available in GEODYN only because thi
model has previously been the only mocel usecd

by GEODYN.

IF CARD OMITTED: Default will be J65 unless elsewhere modified to J650
or J71. See also Epoch Card and O-*ion Cards J65 and J71.

[1)"Notes on the Application of 10.7 .a Solar Flux Data in the Jacchia Sta

Diffusion Models of the Upper Atmesphere and Related Topics," Wolf
Research ancd Development Corporation, July 1973,

1.1-14.2



August 11, 1973

COMMON SET .
» GROUP 2 - OPTION CARDS
J71 .

NAME COLUMNS =~ FORMAT DESCRIPTION

J71 1-3 A3 Chénges default atmospheric density model
for all arcs to the Jacchia 1971 Static
Density Model (herein designated J71)}.

IF CARD OMITTED: Default will be J65 unless elsewhere modified to
J650 or J71. See also Epoch Card and Option Cards J65 and J650.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS PCOR

1.1-14.3
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' COMMON SET
OPTION CARDS
LOVE2
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NAME COLUMNS

FORMAT DESCRIPTION

LOVE?2 1-5 AS

Requests that-solid earth
tide coefficients of the second
and third kind be modified.

=0, this card pertains to
both lunar and solar

effects.

this card pertains to only
lunar effects.

this card pertains to only
solar effects,

1.1-14.3.1



LOVEZ (Cont.)

NAME COLUMNS FORMAT DESCRIPTION

11-25 D15.8 Love number of the second
' kind to account for radial
displacement. h,

26-40 D15.8 ‘Love number of the third kind

to account for horizontal

shearing, 2,

IF CARD OMITTED:
- Default values are as follows:.

h2 = 0.600 22 = 0.075

ODUCHﬂLmﬁT
B GINAL PAGE IS POOR

1,1-14.3,2
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COMMON SET
" GROUP 2 - OPTION CARDS
POLE
& 5 | .om | L0000 LIRS
@ o I?iﬂﬁxaiﬂﬁﬂ | I 9:? 'I ”;9
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NAME  COLUMNS

FORMAT  DESCRIPTION

POLE 1-4

11-25

26-40

A4 Used to modify and/or request the adjustment

of the true pole of the Earth.
=0 No adjustment to be made,
>0
=2

Adjustment requested,

Solution constrained to adjustments on

the great circle passing through the pole an
defined by the longitudes specified in
columns 41-70 of the second card in~fhis
group. . '

'D15.8 X of the pole in secconds of arc.

D15.8 Y of the pole in scconds of arc.

REPRODUCIBILITY OF THE

B 1.1-14.4 ORIGINAL PAGE IS POOR



August 11, 1973

POLE (Cont.) .

COLUMNS FORMAT DESCRIPTION

41-55 D15.8 X of the pole in seconds of arc per day.

: ' 4
56-70 D15.8 Y of the pole in seconds of arc per day.
SECOND‘CARD
1-6 " A6 Blanks must be present.
11-25 D15.8 Start time for application of polar coordin-
' ates in form YYMMDD.DDD

1 26-40 D15.8 Stop time for application of polar coordinate
‘in form YYMMDD.DDD

41-55 .D15.8 A priori correlation coefficient between X an
Y or (see First Card column 7) longitude of
constraint for X and Y.

56-70 D15.8 A ériori correlation coefficient between X an.

THIRD CARD (read

1-6

11-25

26-40

Y or (see First Card column 7) longitude of

constraint for X and f.

only if adjustment in requested; see First Card colum

A6

D15.8

D15.8

‘Blanks must be present. All other fieclds on

this card must contain values greater than ze
A priori uncertainty in X. Same units as X.

A priori uncertainty in Y. Same units as Y.

-

1.1-14.5



POLE (Cont.) August 11, 1975

L

COLUMNS FORMAT DESCRIPTION

41-55 D15.8 A priori uncertainty in X. Same units as X.
56-70 D15.8 A priori uncertainty in Y. Same units as Y.

. IF CARD OMITTED: Default values of the pole will be used.
Maximum number of POLE cards 337.

Coordinates of the POLE valid for midpoint of time span.

Overlapping time spans not allowed.

1.1-14.6°
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COMMON SET

PTION CARDS
COEF)
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Je¢80000000000¢C
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Modifies and/or requests the

estimation of coefficients

in the geopotential model.

Degree of C and S coeff1c1ents.

-Order of C and S coeff1c1ents.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS' POOR
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COLUMNS

NAME FORMAT
11-25 D15.8
26-40 D15.8
41-55  Di1s5.8
56-70 D15.8

- 4

DESCRIPTION .

A _priori (or starting) value

pf C coefficient.

A _priori (or starting) value

of S coefficient,

Standard deviation of C coefficient,

3 Coeff1c1ent will not be ad;usted

if value is zero.

-'Value is fractlonal uncertainty if

->1 OD-5 ( +/1.0D-5 for J2) and

‘standard deviation equals fractional

uncertainty times nominal* value of
a priori coefficient. The fractional
.uncertainty is the standard deviation

- divided by the a priori value.

Value is standard deviation if

<1.0D-5 (/1.0D-5 for J2).
Standard deviation of § coefficient

Coefficient will not be adJusted if

‘ value is zero.

Value is fractional uncertainty if

" 21.0D-5 and standard deviation equals

fractional uncertainty times nominal#

value of a priori coefficient.

. Value is standard deviation if

<100D‘5.

1.1-16



April 8, 1974
RECOEF (Cont.)

- NAME COLUMNS FORMAT DESCRIPTION
71-80 D10.4 =0 Values on this card will be
~interpreted as being unnormalized,

- >0 Entries in columns 11-40 of
this card will be ignored. A priori
values of coefficients are obtained
from current geopotential model
including all modification prior to
this card. Input standard deviations

- are un-normalized.

<0 Values on this card will be
interpreted as being normalized.

~IF CARD OMITTED: The geopotential used will be.the GEM 1
Model unless modified by EARTH card or modified in ARC SET
by option cards, EARTH and RECOEF.

See also ARC SET, OPTION CARD - RECQEF.

The geopotential coefficient denormalization equation

used is:

m_ -m o, .m
Cn Cn Dn
m_ oM oy o
Sn sn Dn

1.1-17



Dg = \I (4n + 2) (n 'lﬂﬂ : form # o )
(n + m)!
o | +
Dﬁ ='\f337:_3_- for m= o |
and
| Cﬁ, SE .are un-nprmalizedcoefficiehts
Eﬁ' gﬁ ;re nérmalized coefficients

*Nbpinal values of ‘geopotential coefficients are

: -5 m
rp - 00
n

A Priori Value of Adjusted Coefficients

If it is desired that the starting values of geopotential
coefficients be different than the ‘a priori values for those
éoefficiqnts then the RECOEF card should be used as follows:

- RECOEF cards requesting the desired coefficient
adjustments should be included in the setup
deck. The a‘Eriori values will be indicated on
these cards.

e For each coefficient pair for which the starting
value is to be different than the a priori value,
an additional RECOEF card should be in the setup
deck. This RECOEF card will indicate the start-
ing value and come later in the deck than the
corresponding RECCEF card rcquesting adjustment.

-
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COMMON SET

GROUP 2 ~ OPTION-CARDS

RESID

44444
335555
666666
1117111

E38sge]:

993<Cs
bz

HE

- NAME

RESID

T e e
%%.EIEINAL PAGE IS POUR

Controls residual printout

Indicates no residuals are
requested for any arc.

COLUMNS FORMAT DESCRIPTION
I1-5 AS
for all arcs.
7 I1 0o -
1 -

' 101'19

Indicates that residuals
are requested on the first
inner iteration of the
first outer iteration for
all arcs.

-

c o e e

P

o @ e

- erene




~ RESID (cont.) .

- NAME COLUMNS FORMAT DESCRIPTION cont.

7 (Cont.) 2 - Indicates that residuals
are requested on the last
inner iteration of the last
outer iteration for all

.. arcs,
% - Indicates that residuals

are requested on the first
inner iteration of the first
outer iteration and the last
inner iteration of the last
outer iteration for all arcs.

4 ~ Indicates resicuals are
fequested on all iterations
for all arcs. .

IF CARD OMITTED: Residuals are printed out for the first
and last iterations of each arc unless
modified in each arc by the RESID card
in ARC SET.

See also ARC SET, OPTION. CARD - RESID. ‘
B REPRODUCIBILITY OF THLE

ORIGINAL PAGE IS POOR
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REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

NAME COLUMNS  FORMAT DESCRIPTION

A —————

RSTART 1-6 A6 Requesfs the restart of a
- ' ' previous run and/or requests
that a restart tape be written

4n this run.

7-8 | 12 - Unit number of input Testart |
: tape. If zero or blank, job will
start from the beginning.

g-10 12  Unit number of output restart
~ tape, If zero or blank, no
output rectart tape will be
.« : : written.
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* RSTART (Cont.)

NAME COLUMNS ~ FORMAT DESCRIPTION

11-25 D15.8 Number of arc in which termination
occurred, If zero or blank, the
job will start from the beginning.

IF CARD OMITTED: The job will start from the beginning and
no output restart tape will be written.

NOTE: Set up changes may not be made such that the size
or configuration of the normal matrix is altered

when restarting.

REPROD UCIBILITY OF THE

ORIGINAL PAGE 15 poop,
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'COMMON SET
GROUP 2 - OPTION CARDS - *
SEQDAT ~

T e
. A
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NAME COLUMNS FORMAT DESCRIPTION
SEQDAT - 1-6 “A6 Assumes arcs are in

chronological order.

IF CARD OMITTED: Makes no assumption as to order of arcs.

If SEQDAT is included in set up, arcs absoclutely MUST
be in chronological order. ‘

"This option is included to reduce running time by not

rewinding the tape between arcs unless unit number changes. OCne
data point will be lost between arcs when this option is used,

. REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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- COMMON SET ' ¥
GROUP 2 - OPTION CARDS
STAEST
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NAME COLUMNS FORMAT DESCRIPTION

STAEST 1-6 A6 Request estimation of a

station position.

7 -I1 =] - standard deviations
input on station earth-
fixed X,Y,Z.

=blank - standard deviations
input on station latitude,
longitude and height.

11-25 D15.8 Station number.
26-40 Di15.8 Standard devistion e¢f X in
meters or latitude in seconds
. of arc. '
1.1-24



.. STAEST (Cont.)

. &

COLUMNS  FORMAT  DESCRIPTION

NAME |
41-55 D15.8 Standard deviation of Y in
. | meters or longitude in seconds
- 4{ " ) Of al‘C » ) . )
56-70 D15.8 Standard deviation of Z in '

.meters or height in meters,

71-80 F10.4 Master station to‘which the adjust-
| | o ment of this station is to be

. .- constrained. If station is
unconstrained or a master station
leave blank.® .-

-
-

IF CARD OMITTED: Station positions will be held fixed.

NOTES: A STAEST card nust be present for cach station to be

adjusted. If two or more stations are constrained

one of these stations must be specified as the master
station by lcaving columns 71-8C blank., ) d
A maximum of 381 unconstrained and master stations may
be adjusted. The total number of adjusted stations
including constrained stations may not exceed 381.
STAEST cards may not be prescnt for stations that

are not in the tracking complement. | .

#See CORREL card in this section for definitions of
constrained, unconstrained, and master_stﬁtions.

Sce also STAPOS cord. REPRODUCIBILITY OF THE
| ORIGINAL PAGE IS PGOR
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COMMON SLT

' T e GROUP 2 - OPTION CARDS
-STEP
-
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REPRODUCIBILITY OF THE
ORIGINAL PAGE 1S POOR

NAME. COLUMNS FORMAT DESCRIPTION

STEP 1-4 Ad Modifies variable step

jntegrator error bounds
and/or maximum and minimum

step sizes.

26-40 D15.8 Error tolerance for step

size decrease. pefault is
01 25D"4 .
- ~ 41-55 D15.8 Error tolerance for step

size increcase. Default is
0.25D-1Q m.
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-t . March 1, I

- . STEP (Cont.)} -
- NAME - COLUMNS " FORMAT  DESCRIPTION
' " 56-70  DI15.8  Maxinmum step size in varisblc
IR ; : o step mode. Default is 400
- L L e T A Tseconds, .
- 71-80 - Up10.5 . Mindmun sicp size in variablc
: ' R .~ step mode. Default is 12.5
' ‘ -’ seconds. | )

IF CARD OMITTED: Default values given above are used
. unless modificed by STEP card in ARC SET.

"ROTE: Only those bounds for which non-zero valucs appear L
on tle STEP card will be modificd,

See also ARC SET, OPTION CARD - STEP,

8 o
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“ ., = 7. GROUP 2 - OPTION CARDS . L
vt SURDEN o ‘,“
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NAME COLUMNS - ~ FORMAT _ DESCRIPTTON . .
SURDEN 1-6 - A6 Specifics number of intervals in
P _ . | o " latitude and longitude used for
" : B ' - surface arca integration of sur-
. - face densities. The trivial ccos
. . e T degencrates to a Mascon.
' . ' . 0 - . .
N 7-8 . I2 ‘Number of latitude intervals.
_ 1 ...~ Default = 1.
9-10 12 " Number of longitude intervals.
o ‘ R Default = 1. |
B T « REPRODUCIBIT 11y
' ' ; OF
IF CARD OMITTED: Default values used. ORIGINAL RAGE.E?POggE
1 1.3



GROUP 2 - OPTION CARDS
SURF . | .
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"hAME " "COLUMNS FORMAT DESCRIPTION R .
SURF 1-4 . Ad Specifies application and/or estimation

of surface densities,.

11-25 . D15.8 A priori value of surface density
in kg/m
. o Default = 0.
- 26-40 D15.8 Value 6f surface density standard

deviation. in kg/mz.
>0 results in estimation of surface
densities.

r

REPROD UCIBILHY
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SURF (Cont.)
NAME COLUMNS FORMAT . DESCRIPTION
41-55 D15.8 Value of geocentric latitude at

' center of master block* in

degrees.

2
-F

56-70 D15.8 Value of east longitude at center
of master block* in degrees,

A second card must follow the SURF card in the input stream.

The format of this card is:

NAME COLUMNS FORMAT DESCRIPTION

’ 1-6 Ab These columns must be blank.
7-8 12 Number of latitude subdivisions
' in master block.¥*

Default = 1

9-10 12 Number of longitude subdivisions
in master block.*
Default = 1

11-25 D15.8 Size of each latitude subdivision

- in degrees.

26-40 D15.8 - Size of each longitude subdivision
' in degrces.

WARNING: Failure to provide the sccond card or to specify
sizes of latitude and longitude subdivisions will.

result in program termination.

IF CARDS OMITTED: Surface densities will not be applied.

REPRODUCIRIY 1y oF
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. [ . . . N .
. . -
[ 4

SURF (Coht.)

W r

. @

NOTES: Surface densitics are an expression of deviations fream

. -

-r‘_

the carth's gravitational potcntial as defincd by
- the spherlcal harmonic cxpanszon of the ~conotcnt1h1

F I

coe£f1c1cnts.

Surface densities are applied in GEODYN as uniform

.dayers of mass covering arcas of the Earth's surface.

These areas are defined as thp arez of blocks bounded
by lines of latitude and longitude.

.

A master block is an arca bounded by lines of latituvea
and longitude which may be éupdividcd into blocks of
equal size (in terms of boundary lengths in degrees

of latitude and longitude) each of which has the sarm:z

a priori valuc of surface density. '

A master 'block may be so-constructed as to centain

only onc block. This is the progran defavlt if the
number of subdivisions is zero.

For convenicnce, master b]oc}s are uscd 1n GEODYN to .
input surface densities,

A maximum of 674 master blocks may be specified.
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. p REPRODUCIBILITY OF THE
NAME COLUMYS  FORMAT  DESCRIPTION ORIGrINALPAGDISPOOR .

, TIDES  1-5 AS Modifics carth tide perturbations
7. 11 =0, This card pertains to both ,

, _ , Lunar and Solar tidal ecffects.
. 8 : . . ) -

T - _l¥' =1}.This card pertains only to

* " Lunar tidal effects.
=2, This card pértains only to
. - Solar tidal cffccts.

1.1-31°0 -



:
‘NAME ~ COLUMNS ~ FORMAT ~ DESCRIPTION L,a'
8 ‘Il Indicates which tidal coefficient
| ﬂ;is to be modified.
: L ¥alue Coefficient
> : :h;Tf 1 . L1”:‘ . K .
\ 2 S . K3 -
??. - _:“:3' . +'" X2 - Phase
D . _7' 'f:fA value of zero in this celunmn
L . *will set all coefficients to zero.

- = j11_25 D15.3 . Value of tidal parametcrtbeing

- - - modified.
* °  Defaults:

S i ..; . . Coefficient - Value
USSR ¢ 0.29
I < TR - 0.0 |

' " K2-Phase 2.5 Desrees
. 26-40  D15.3 Standard deviation of tidal co-
o < ' : .gfficicnt. If non-zero value is
specificd, tidal parameter will
°  be adjusted. Default valuss zarc
; all zero.

If card omiticd: Default values given above are used.

. T

" REPRODUCIBILITY OF THE
" QRIGINAL PAGE IS POOR -
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. . 'COMMON SET )
GROUP 2 - OPTION CARDS
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1.1-33

Modifies integration tolerances.
Indicates for which satecllite
tolerances are to be modified
for all arcs.

=% 0 both satellites

= ] first satellite
= 2'second satellite

Max imum degree and order of

' THE
RODUCIBILITY OF
%gGINAL PAGE IS POOR.




" TOLS (Cont.) B

NAME ~ COLUMNS FORMAT ~ DESCRIPTION . ‘
9-10 (Cont.) : _geopotential effects to be
' included in the computation

of the variational equations.
. . Default = 4, Minimum = 3.

11-25 D15.8 Desired reasonable predictor-

o corrector tolerance to be
achieved by changing the inte-
grator step size while in variable
step integration mode. Used

_ only in computation of new
S : 7 . step size auring step size
 .yariation. -
Default = 0.25D-7 m.

26-40 D15.8 Critical predictor-corrector

' _ tolerance. Used to determine
number of corrector iterations
necessary at each integration |

step. If after 2 corrections

:  the. local error exceeds critical

ey OF 18 - 1

R—E?RODU OAGE 8 POOR - ltolerance an- error message will
OEKHNBL ~ be printed (execution will be

terminated).
Default = 0,25D-10 m.

41-55 . D15.38 Maximum degree (and order) of
- - gedpotential coefficients for
which constraint equations will
be included in the estimation
of surface densities. Default = 1.

IE CARD OMITTED: No modificztions will be made to
.« . - integration tolerances.

1. 1'34



40,

oo T Mareh 1, 190
1.1.3 COMMON SET v’
GROUP 3 - STATION COGRDINATE CARDS

.. ' y '. . -‘ :... . STAPOS N
' Sl Tl : . )
- CARD TYPE FORMAT - COLUMNS DESCRIPTTON
"Starting Card ‘A6 - 1-6 The word STAPOS .
- _ : . T .7 beginning in
S column one.
T oon ‘ ' 7. >0 indicates station
. ‘ - L . adjustment sigmas on
e L '~ this card apply to
e : . Earth centered fixed
. cee o Cartesian coordinaztcs.
11 . : 8 » 0 indicates that no
; station coordinates
.ot arc to be used fron
) built-in complemen:.
. D15.8 11-25 Signa in scconds of
. . arc for station lztitusdes
Oor-meters for station
_ . ECFX. .
D15.8 26-40 Sigma in scconds of
: S arc for station longi-
- . tudes or meters for
- ' g : _station_ECFYt
- D15.8 41-55 Sigma in meters for
E e station height or ECFL.
8-

NOTE: If values greater than zere appear in columns 11-25,
. 26-40, and 41-55 then all stations will be adjusted
- using the sigmas input on this card. Stations for
. which STAEST cards are Present will use the sigmas
" 7. specificd on the STALST cards. Default is that only
Stations specified on STALST cards will be adjusted.

REPRODUCIBILITY OF THE
. ORIGINAL PAGE IS POOR
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GROUP 3 - STATION COORDINATE CARDS

'CARD TYPE FORMAT
Station AbG
- Position Card 14
for ¢,A,h input
: Al _
o 12
Dise P12
: F10.8
i 13
ﬁ])l&?.S 12
‘ ' -\ F10.8
D15.8
Al
"Station - . A6
- Position Card
for Earth-Fixed L4
Cartesian Coor-  D15.8-
dinates D1S. 8
D15.8
Al

(CONT.)
COLUMNS
1-6
7-10
11
12-13

14-15
16-25

26-28
29-30
31-40

41-55

56

1-6
7-10
11-25

26-40

41-55
56

DESCRIPTION

Station Name
Station Number
Sign of Latitude

Minutes Geodetic

-Degrees Station }
¢

"Seconds Latitude

Decimal may appear
only in col., 18,

Degrees Station
Minutes East ' }A
Seconds Longitude

Decimal may appear
only in col., 33,

Station Height in} h
Meters
7th character of

‘station name.

Station Name
Stétion Number
X in meters

Y in meters

Z in meters

7th character of .
station nanme '

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR -
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NOTE:

- GROUP 3 - STATION COORDINATE CARDS
(CONT.) -

e )
PR I T
. ; 0 "
e T — e L e - 4 - L SO B - e mwot
. IR TR ] - - "‘" - R A R g
N -

GROUP 3 is 'ﬁécessary only if the t-racking complemeﬁt
built into the prOgram is to be ;hanged or replaced.

b !

-

The number of statlon posztlon cards must not exceed
3810 ‘._-. ) .

These cards are OBtionaI.

-~ -

‘The station height is measured in meters above the

reference ellipsoid. See EARTH card, COMMON SET,

 GROUP 2 - OPTION CARDS.

See Appendix D for built-in station positions.

. REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

1.1-36.1



1,1.4 COMMON SET o ' .
GROUP 4 - TERMI\IATIO\I cmn S

NAME COLUMNS FORMAT DESCRIPTION

DATA  1-4 A6 Designates end of COMMON SET.
'7-5 . 12 ~Convergence criterion®* for
) : outer iterations in percent.
- - .. . "Default is 2 percent,

9 ‘I1 - . Minimum number of outer
iterations. Default is 1.

10 - "Il Maximum number of outer
jterations. Default is 1.

This card terminates the COMMON SET containing cards to

define information common to all arcs and is Mardatory.

. *When

: RMS previous outer iteration - .
RMS current outer iteration ' : - x 106 <:convergef
criterior

RMS current outer iteration

convergence has been obtained. On the first outer iteration
the values of the RMS for the previous outer iteration is, by
default, 1000, This can be changed by u51ng columns 26-40 of
COMMON SET, OPTION CARD~--=--EDIT,

Inner and outer iterations are explained in the Introduction
of this manual,

e - | | 1.1-37
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B2 ARC SET- B PR

. .

ARC SET contains that inforn atlon vhlch is necessary
to dcflnc each individual arc. -

S

ade

>+ - Included in ARC SET are four‘gfoups:

e, L

Arc description cards which are .three title

- cards, the Reference Time card, the Epoch card,

and the Epoch Orbital Element cards. (Mdndatory)
Option cards which may be used to exercise the
GEODYN individual arc capabilities., (Optional)
Termination card for Grdup‘z - Option Cards.
(Mandatory)

.Selection/deletion cards to exercisc GEODYN's

data selection and deletion capabilities.
(Optlonal)

o

The. following pages describe these groups more thorcughly.

-

£l

- . ; | . ) LT |
" REPRODUCIBILITY OF THE
" ORIGINAL PAGE IS POOR.
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1.2.1 ARC SET
GROUP 1 - ARC DESCRIPTION

CARD NUMBER . FIELD FORMAT = DESCRIPTION

; IA' : . 10A8 Three title cards for each arc.
1B 10A8 Columns 1-80 of each card are
1C ~ 10A8 printed as identification on

all output from the arc.

2 - 16 Year, month, day of the
reference time (YYMMDD).

; 3 See Section  Epoch card.
" T 1.2.1,.3
T 4A 3p24.16 Element card one (Position
vector).
4B 3D24.16 Element card two (velocity
o vector). '

These cards are Mandatory for each arc and are more fuily
explained on the following pages.

If two .satellites are in the arc cards 4A and 4B should
be repeated specifying the second satellite epoch elements.
(See EPOCH card.) '

REPRODUCIBILITY
OF
ORIGINAL PAGE IS POOR
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*  ARC SET B
GROUP 1 - ARC DESCRIPTION
TITLE CARDS S

. I

*15 DAY GEOS—11 ARC —— ADJUSTING SOLAR RADIATION- ' S h

+

UUOODBUDGDGUUUU0000OUOOUOODEUOOU0000000000DOUDUGDO00000000000000000000000000000[ﬁ

13134357 Ill"IJIJ!Cﬁl.tﬂ'llt!m}iﬂﬂkﬁ}inﬂniﬂilHﬁhﬁiJJInﬂﬂﬂll“u&l?ﬂlihilﬂﬂ!‘s&ﬁilﬂ”ﬂi'lﬂl.‘.lill&“llill!ﬂllnnJ‘ﬁFiﬂ?IHU

llllllllllIlliilllilllll111111111111111llllllllll\llllllllllllllllllllllllllll11

FLN

22222222222222222222222222222222222222222222222222222!222!2222222222222222222222
3333!3333]3333333333333331333333333333JJ3333333333]3333313{]33333113333331333333

4‘(4444#44444444444‘4444444444444444444444&44l44444444414444444‘444444444(444414

55555555555555555555555555555555555555555555555555555555555555555555595535593335¢

SESSSSGSEGEEGSGESEEBBBSEE6885585SEE5B555E5GES65G8E855ESSBSESGEESEGSEESSSBG&ESEEE

'R R R R R R R R R R R R R R R R R R R R R R R A R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RS RRARRERER N ERE
838888388883388838888338838&33388835883588588868&8335838888333383888EBSB&B&SBSBE

969993090995399395989999999995994999999922992999999599999¢89999999999899859939%5313¢
17343014

1190y 1.‘|j|||51!!J:li!i‘ﬂJl.’.‘ﬂ.‘lﬁl:lﬂ:‘l.ﬂilRHXJ&EHIOEu“u‘i“l&ﬁ“dlifﬂslﬂ'.!!vl'.iﬂll!l“ﬂ6l“u“ﬁﬁi;!‘ﬂ?ﬂ3! ‘]ll?lliiil?liﬂl
5081 B5C . . - - P
CARD COLUMNS FORMAT . DESCRIPTION
1A 1-80 10A8 Identification to be printed
1B | 1-80 10A8 on all output from arc.
icC 1-80 10A8

Three title cards are Mgndatorv for each arc.

REPRODUCIBILITY QF THE
ORIGINAL PAGE IS POOR

1. 2'3



March 1, 1Y

. *
[ T T

_ | ARC SET S .
;. GRQUP 1 - ARC DESCRIPTION
REEERENCE TIME CARD

TR er T

. . . [ ) i -_.Iu.‘-.-'-.-_."' i . .-_‘. ': . “.‘ . , ; - .0 R .

' COLUMNS . FORMAT " DESCRIPTION .

1-6 . R }.ji;iﬁ ~Yecar, month, day of refer-
- . - ence date in YYMMDD.

Note: This time defines the inertial coordinate
, - systenm in which the program will integratc
the orbit. The.reference time should precede
or bc the same as the epoch of the initial

elements.

- - The input epoch elements are assumed to be in
the -inertial coordinate system defined E& the
= true cquator and equinox of the refcrénce time.
The estimated (adjusted) cpoch elements are

also in the same ccerdinate systen.

: It is critical to proper procram onersztion that

*.~ each column from 1-6 contain numerals between v
0 and 9 and that no blanks be'prcscnt in these
~ columns, Columns 7-80 must remain entirely
. blank. | e - '

. . ' . |‘

This card is Mandatory for cach arc.

| | o+ - REPRODUGLSILITY G Thig
| I | +- DRIGINAL PAGE IS PoOR



COLUMNS

1-6

7-10

11-17

18

19

20

21-22

23

FORMAT

I6

I4

F7.4

11

11

I1

2PF2.0

Il

ARC SET
GROUP 1 - ARC DESCRIPTION

EPOCH CARD

DESCRIPTION

Epoch date of the initial ele-
ments of the arc in YYMMDD.

. Hours and minutes of epoch in
HHMM.

Seconds of epoch in S§S5,SSSS.

Maximum number®* of inner iterations

6n all outer'iferations except the
first for this arc. The default
is 1. ' |

Maximum number®* of inner itera-
. tions for this arc on the first

outer iteration. The default is 1.

Minimum number of inner iterations

for this arc.

The default is 1.

Inner iteration convergence criteria

for this arc. The default is 2 per-

cent.

Tape format flag.

oA O e

1.2-5

indicates
indicates
indicates
indicates
indicates
indicates
indicates

GEOS-1 Data Center format
binary DODS data tape _
GEO0S-2 Data Center format

PCE format

SIMULATED Data format

GEOS-C Data format

RAP Binary Data format



COLUMNS

24-29

30-33
34-40

-41-46

47-50

'51-57

58
59-64

65

66-72.

77-80

FORMAT

I6

14
F7.4

16
14
F7.4

11
17

11

17

A4

EPOCH CARD (Cont.)
" DESCRIPTION

Cutoff date for data in YYMMDD.-

Hours, minutes of cutoff time for
data in HHMM, |

Seconds of cutoff time for data
in 8S,8SsSsS, '

Start date for datz in YYMMDD.

Hours, minutes of start time for
data in HHMM. '

Seconds of start time for data
-in SS5,SSSsS,

Numbpr of satellites. Default = 1.
DODS Data Base element set number.

DODS Data Base element retrieval
flag (See Appendix A).

o

Satellite IC for element retrieval.
This fieié ic useé to alter the atmos-

pheric den:zity model used for the arc.
¥odels availabie are:

1.2-6



MNEMONIC

—

August 11, 1973

.

DESCRIPTION

J65

‘J650

J71

This card is Mandatory for every arc.

K 1.2-6.1'

Jacchia:IQGSa modified to “

1968 (see option card of same

name).

01d Jacchia 1965a modified to
1968 (see option card of same

name) .

;_Jacchia 1971 model (sée option
card if same name).



EPOCH CARD (Cont.)

L]
*

NOTES: The Epoch and start and stop times for data must
be specified in the UTC time system. The default
for the data start time is Epoch. No data prior
to the start time or later than the cutoff time

" . will be accepted. Orbit integration will be initiated
from Epoch or the data start time, whichever is
earlier. The data start time may be used during an
orbit generator run to specify the earliest time for
orbit integration. A cutoff time specification is
" mandatory only if the data is being read from the

DODS data base. (See Appendix'A.)

, . 1f the data start time is earlier than Epoch, integration
proceeds backward from Epcch to the start. Epoch is then
reset to the start time, and integration resumes forward.

Inner and outer iterations are explained in the Intro-
duction of this manual.

—

£1f column 18 contains a 1 and column 19 is ZeTo OT

blank the defaults for the maximum number of inner
jterations will be 10 for the first outer and 1 for
subsequent outer .itersztions.

°

< . ' » 1.2-7



e

*7265983.542678!

+ ARC SET

GROUP 1 - ARC DESCRIPTION

0Coo00000000000000000000
1334387841012 AT INANTNIG
IER R R R R ER R ERRERREE R R
222222225221222222222222
333331333333333333332333

444444844444 4444 00444444

.555555555555555555555555
SEEEEG6E6E6C0CE60666E8568864
11711]771??7777???17??77

B388B8B3EE8B3E88E838B883¢

$999999599999993¢

99559¢
$2343583 0 TNUNDUN S TR IR

POSITION VECTOR

0.15321567852165

000000000000000002000000
5?52738”3!!133)‘35!372‘3!"Uulﬂiﬁﬁﬂi!
IRERARREERRRRRRERRRERAR R
222222222222222222222221
33233333333333333333213132
4444448444484444284844844
55955555555559555555585533
6656666665666 666566566666
7717777137317 73011110211 117
8866658868288 ABEEB2R3382¢

99999959695995989°5°339¢9¢

UXAIZLNUARGIANBULHLGHUDSEC L

13.2456854216545

00000000000000000000000

NN UNSRIUPEIROGRR MG ONT
R AR R R ER R R R RN

222222222222222221222222

333333333333333333333312

144444444848 4444444484442

355555555595555555555535

5666665665CG566666666666
117171171711111111117131
98¢888880B8080888888B8B5E:

79999899595999%99998555¢29

AEMUUMME NP SR RGN GETE RN

DESCRIPTION

508 BSC

COLUMNS FORMAT

- 1-24 D24.16 x Component
25-48 D24.16 y Component
49-72 D24.16 4 Component

in meters

of satellite position at epoch

time, in the inertial coordinate

system of the reference time, or
osculating Keplerian elements.

a2 (in meters), e, and

i (in degrees).

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

1.'2-8




POSITION VECTOR (Cont.) .

COLUMNS - FORMAT ~ DESCRIPTION

73 I1 =0 or biank,‘orbit will be elliptic.

: XY
=], orbit can be either elliptic or
hyperbolic and the input elements

- are Cartesian,

=2, orbit can be either elliptic or
" hyperbolic and the input elements
are Keplerian. )

- This card is Mandatory for each arc.

REPRODUCIR] - E
ILITY o
ORIGINAL PAGE 1 Iﬂ)ggE

1.2’9



_ " ARC SET . '
GROUP 1 - ARC DESCRIPTION |
VELOCITY VECTOR C

156.23548163542897 238.235588665412 385.5423588443554

»

0'000000000000UOUUOODﬁOOUUDBODDGO00000000000000000000000033000000000000001
l:alssrullnnuumnsmlnmzlnn:n.'suunnnnnnunxnunuunuuzsuuuuu::us)uss.-svussmnuuuhtsuusu:nr:
IlllllllllIill_lIllllllllltlllll-llil‘lllllllll!ll'HilIlllllllIlilHllillllc‘,,:.
2212‘12222222222222222222222222222222222i222222222122222222212222221‘2222?
3333333333333333333333331333333313333.3331333333333333]33331333333333333'
444444(44444444444414444444444444#441444414444.4444444444444!444444444444
555555555555555555555555555555555555555555555555555555555555555555555555
ESSSGSSSS555586585655656ESSGGEGESBEEBSBESBESEES&565EEEEEEEBEESESSEGESESC
7_17171111717717777777777771?177177771171??717'7717?777]7771?1717]77117717?

8888'8858358338388.88BB&&ESBSSBB.SBSBBBSB8583888885528338833888!888ﬁ&3888£3

STTETTFERLICEELELETELE CEL KRR L P A SRR S
scat psC * - .
COLUMNS FORMAT -~ ~ DESCRIPTION
1-24 D24.16 " - % component
25-48 D24.16 y component in meters/sec.
49-72 D24.16 ¢ component
of satellite velocity at epoch time
in the inertial coordinate syétem
. _ - _ of the refercnce time, or osculating

Keplerian elements @, w and M (all
in degrees).

This card is Mandatory for each arc. See Position
Vector Card - Col., 73.

1.2-.10 .‘ :



dpUus e L4, 4.

1.2.2 ARC SET :
\ . GROUP 2 - OPTION CARDS - - 0

~ Each GROUP 2 card is identified by the name beginning
in column ] and read under an A6 farmat, The name is followed
by 9 fields: ' .
. ’ -4

Field Columns Field Format

7, 8, 9, 10 411
11-25 o D15.8

. 26240 ‘ D15.8
41-55 5 D15.8
56-70 D15.8
71-80 , .. D10.8

The Option Cards are:

BIAS ELCUT : SAT

BMATRX - ~ ORB1 SIGMA

BODIES "~ ORBIT -  SIMDAT - #
CULL OUTPUT ~_ ' SOLRAD

DRAG PREPRO " STEP

EARTH - RECOEF(COEF) ~ TOLS

EBIAS . RESID - VARCOV

EDIT TERMEL REGINT

MAXLAT

REPRODUCIBILITY
ITY
ORIGINAL PAGE Ig EoggE

1.2-11



ARC SET
GROUP 2 - OPTION CARDS

ALTMTR

: HLTHT

NAME COLUMNS FORMAT DESCRIPTION

~ ALTMTR  1-6 A6 ~ Invokes altimeter data process-

ing options.

7 oIl =1 Requests output of an alti-
meter experiment file on the
last iteration, Output is
on unit 81.

8 - i1 =1 Requesté application of
' ~altimeter attitude error
) correction, This correction
REPRODUCIBILITY OF THE- - containrs a bias term which is
ORIGINAL PAGE IS POOR © . always present. (applicable
only to GEOS-C).

. ' 1.2-11.1



ALTMTR (Cont.)

" NAME COLUMNS FORMAT DESCRIPTION
' - 11 =1 -Indicates that an attitude

tape for GEOS-C will be
input on unit 80.

IF CARD OMITTED: No such options will be applied.

1.2-11.2



1035

0000
TH BRI
1
d2222
3333
4444
5555
5666
1711
12888

9955
thiom
{er 65

NAME

BIAS

ARC SET

GROUP 2 - OPTIPN CARDS

00000000000000C
NIRRT N
REREEEEERERERR!
222222222222222
37333323331332332333
14444448844 444544)
§555555555555555
566666666665666
1717111771 111111
8B88B8R3B88BEIC

3959999255695 9 5

MR TR DT It I 7 e D

.BIAS

00000000000CO0C
XAV RDIHNDIZNUDL
AREEEERRRERRRE
222222222222222
393333333333333
54444344444444¢
55555555555585¢
G6GG66666666666C
1717117117318
B8980888368L5TE

339939389895335338¢4
AVBAINGURBIBP B LA

COLUMNS

1-4

7-10

11-25

FORMAT

Ad

I6804|2l534l8.

ﬂSGDBdUDDQODUOO
ORNG TR E P IRTR LRI I
|IARRERREERERERE
12212222222222212
1333333333123333
44414&441444444
1555595555555 55S
GEEGE6EEEERE6HG
P11
4629EC88BB8EBBBEE

193¢ 395599993

TR N RN R R R e

P RIRTR N AN R N R R TR

£80412183000,

009000000000000
ERRERRERREREN
222222222222222
133333133333333
§44444444444044
$555555555555555
66666666566566¢E
1171117111111113
§8868888898888¢E

399599999995999

I SO EI K IS GRS

-
2.

oooogooocd

AR R RN R L]

IIIIIIiIllg

zzzzzzzzz‘?

"éf

BEE6665665

3333]33]

“ﬁﬁu_

444444444

555553395°6

1Ty

ssaaaasaaei

=]

DESCRIPTION

Requests adjustment of either

measuremecnt biases or station

timing biases.

14

bias is requested.

D15.8

Staticn number for which the

Optional a priori estimate cof

the -bias value in "natural®

un1ts. Length: meters
REPRGDU CIBILITY OF THE Ar.lg 1 e.as t radians
ORIGINAL PAGE IS POOR Time: seconds
: Mathematicazl symbols
) ‘b - measurcment bias

At - timing bias

1.2-12



“BIAS (Cont.) s

NAME ~  COLUMNS FORMAT DESCRIPTION
26-40 D15.8 _Standard deviatioh of the
a priori bias in the same
units. :
.41:46 | 16 Optional year, month, and

'day of the time at whlch
the bias is to begin.

47-53 F7.0 Optioﬁal hour, minute, and
' ' second of the time at which
the bias is to begin. A
decimal point must appear in

column 53.

56-61 B { . Optional year, month, and day
' 'of‘the time at which the bias
is to end. ,
62-68 - F7.0 Optional hour, minute, and

' second of the time at which
the bias is to end. A decimal

point must appear in Column 68.

71-80 - D10.8 Bias type - same as those
' llsuec under SIGHA
cards - for measurement biases
.or zero for timing biases.

IF CARD OMITTED: No measurement or station timing biases
will be adjusted,

N 1.2'13



"BIAS (CONT.) = .

Note: The normal procedure for bias adjustment is for
independent biases to apply for each satellite

| pass. If this is the desired type of adjustment,
| columns 41-70 should be left blank. When start

' and end times for biases are explicitly indicated
‘they will override the pass-by-pass assignment;

. however, if there are passes after the stop time,

new biases will be assigned'for the passes.

RERRODUGBILITY o
x [ = o TH
- ORIGINAL PAGE 1S POORE

A . 1.2'14



ARC SET.
I GROUP 2 - OPTION CARDS
BMATRX

'i

1.

0 [:2-z:1000000000000¢{00000000000000¢
[ 1 J-_"?J BAEU R R R AR R R S Fo BRI FR AR LR Pl LR 2 X BT
R AN AR R R R RN [F R R R R AR
222212 222 2222222222)222222222222222

333 33027530333 333333323133 33133333332

" ff44444444144444:44444444454444
sssss:? Z5ls 555555555555/555555555555555
B6 6666 5. 5666666666660/566666666656666
i b ol
Y EIT I TTEEYITE FERETTTTTET TS S

+¢]39999999939995/328839990989agg¢-
Qa wirw nank

IO IR TR EHN R GREINIIN N DN IINN NI

REPRODUCIBILITY OF THE

'NAME COLUMNS  FORMAT - DESCRYPAGRRL PAGE IS POOR
BMATRX 1-6 A6 Indicates that a B-matrix

tape is to be written on
unit 71 for thls arc.

11-25 ° D15.8 B-matrix rnumber to be written
- on the tape. This number must

be greater than zero and less
than 10000.

26-40 D15.8 20 Requests that the B-matrix
' .also be printed on unit 6.

.

| IF CARD OMITTED: No B-matrix tape will be written,

1-2-15



BMATRX (Cont.) W

NOTES: If any arcs write a B-matrix tape then the maximum
number of outer iterations will be one and there
will be no outer iteration adjustment, 5

Adjusted parameters that will be included on the
‘B-matrix tape are the following:

'Ge0potential coefficients adjusted as common
parameters. {See COMMON SET, OPTION CARD -
RECOEF)

Master tracking stations and unconstrained
adjusted tracking stations. (See_COMMON SET,
OPTION CARD - STAEST)

Drag and solar radiation coefficients, CD"ED’
and CR. (See COMMON SET, OPTION CARDS -
DRAG and SOLRAD) ' ,

Satellite elements. (See ARC SET, Run Descrip-
tion - Position and Velocity Vector cards)

1.2-106



ARC SET °
; . -snoup'z - OPTION CARDS
' BODIES

OBIESL T i
e
‘os00 [y b diooso vononooochs
2 sasshf:l hwvovswenueRnaARIN G T A :
RRERI§ (K (RRRRERRRRRRRAS! SN
22223323}222222122222222 E
YIS Ik REFEEPREEEREEE |
i saalfilthiaasaasaanaaane
5555 sl oh565555555555588
b 55.551 1133311121 -
;7;111;;;;,7;777;771;1177:'
sesssshl| chesses ssesnnse
{EEIEH | RS
d o 2R
.
NAME COLUMNS FORMAT DESCRIPTION
BODIES 1-6 Ab Modifies non-earth gravity
perturbations.
7 11 Indicates body for which

gravity perturbation is to

be modified

1 - MOON

2 - SUN
- VENU

- MARS

S
REPRODUCIBILITY OF THE

3
4 ORIGINAL PAGE IS POOR

1.2"17



BODIES (Cont.)

NAME . COLUMNS FORMAT
7 (Cont.)
8 n
;. 11-25 D15.8

ATy OF THE
RODU CIBILITY 0
%%I;GINAL-PAGE IS POOR

DESCRIPTION

$ - JUPITER
6 - SATURN

Number* of perturbing
bodies ‘to be applied
{maximum of 6),

Default = 2,

This number may be set on
ahy one of the BODIES cards
used in the arc. '
Value of ratio of mass of
body to mass of earth. If
ratio
effect will be zero.

is zero perturbing

. Default mass ratios:

M1/Me = 0.01229997171006507

leMe = 332545.,5619264376

MS/Me = 0.8150003229534955
M4/Me = 0.107446852527Q0Q73
MS/Me = 317.8809303

M6/Me = 95.14905175

IF CARD OMITTED: Lunar and solar gravitational perturbatioﬁs

will be applied using default mass ratios
unless BODIES card is used in COMMON SET.

To omit a particular body for gravitational purposes a
BODIES card representing that body must be included with the
corresponding mass ratio set to zero. '

*For example, if the number of perturbing bodies is 4 thenrthe
effects of bodies S (Jupiter) and 6 (Saturn) will not be

included, etc,

<

See also COMMON SET, OPTION CARD--BODIES.



- ARC SET,

. GROUP 2 - OPTION CARDS

823,

dbooooe
152451

IRREB NI

ggooo0p00COCROOO

AR ERERRREREE R

22222: 2222272222222

FNNHBUNIRRIRONR AN NN £YEA

CULL

415,

gooo0000CO0OCQ0CDO0000000000000

HITQHBED 2NN RTINYE

IR R N R R RN

22222222222222212222222222122222

418.

0000000000000 00

FRIRTRIRARIRA R R R N R N1

IR R RS EEEERR R RN

222222122221221212%

3J33IIIIIIIAINIIIIIIIIIIIIAIINIIINIIINIINIINIININ33IABINILAG

MA444 4444484444444 4443 4484444334444 4484584444[8484 84440844442

85555 5505555095055 555558555555595555{555555555555555[55555555555555¢

666666666665 6GEE66666666666E666666665566666(66666665666665¢

1711111111111 17 IRRRREEERERRERE

1777213111313 7131717171121 3

i88888338588888838833888833588 B38BBAERBABEERREBAS 00068888888

agagnr 1100930999 99009939¢899599999592/999399°29999759¢/59939938399895¢
A% SRR RI RN I B (I BB B . MR BBt B e ol T B B ' I ] LIRS RN FANTRIE RIS B R MIF R R LN SR T+ VW IRLE Y F0 ., BT B
NAME COLUMNS FORMAT DESCRIPTION
- CULL 1-4 Ad Used to delete individual
measurements from the
solution by zero weighting.
11-25 D15.8 The number* of the first measurement
: in a series to be deleted,
26-40 D15.8 The number* of the last measurement

in a series to be deleted; may
be left blank if there is

- only one measurement in
REPRODUCIBILITY OF THE ‘the series.
ORIGINAL PAGE IS POOR

1.2'19



CULL (Cont.)

NAME COLUMNS FORMAT DESCRIPTION

-4

. 41-55 D15.8 The number* of the first
measurement in second series
- to be deleted.

56-70 D15.8 The number of the last measuré-
ment. in second series to be
deleted; may be left blank if

there is only one measurement
in series two. .

1]
]

IF CARD OMITTED: No measurements are deleted.

NOTE: A maximum of 50 cull cards may be used per arc.
The series may fall in any order, and .twc series
per card are not necessary. !

*The numbers which correspond to each measuremsnt are
printed at the far right of the residual printout.

1-2‘20



TR RNEN TN IN

IA4444444444444

5288399663996 867
ix]1 "y

Lo, u

] 6 0000JC0O0D

RN ERRE R R R RN
122222222222121212
1333 3333353333

5555555555593 55
EE6E6666668666EE
1111117111111
B328 8288808 BEE

"RURERRLIRELREE S PRI

ARC SET
'GROUP 2 - OPTION CARDS
DELAY

0 feooo0ococoD
3135870335 53050 20 o
[RREEERERERRRE R
2222 22222222112
3 3333333333333
$5444844484488484
555555555555555
GEOREBEELGEEEEEE
1117111111717177
2 8888885888383

969399999559395¢

- NAME

SPET IR AAI TSI IATIL AT 24D 504G

B oneon0e

A2 BT LS LT AT £ 495D 51 S253 1 Y

TTiei1d 11111

21222222222212:
3 33133333331333
14444444444444¢
5555585555 59955¢§
G66666EE6666806%
1111111111111 17
8 sesaegdeesane

FORMAT

COLUMNS
DELAY 1-5 AS
7 11

rd
8 Il

apd LAY U,

DESCRIPTION

dor ¥ v

Changes transponder delay

curves.

Transponder type -

=n where n is the n

1 VHF GRARR
2

3

4

5 USB/DSN

6 ATSR

7 .

8

C-Band Coherent
C-Band Non-coherent

th

S-Band GRARR Channel A
S-Band GRARR Channel B
S-Band GRARR Channel C

relay

for satellite to satellite
data as follows:

REPRODUCH? .
ORIGINATL, LLITY

1.2-20.1

OF THg

IU@GE}IS POOR



DELAY (Cont.)

.‘NAME COLUMNS FORMAT DESCRIPTION

8 (Cont.) g Transponder for SST
1 wuplink delay at relay
satellite
2 delay at tracked satellite
3 downlink delay at relay

~ satellite
This column must be left blank
for data other than SST data.

9 1 The number of the tracked
satellite as specified by the
order of the elements following
the epoch card (default = 1).

=1 if 1st set of elements belong
to the tracked satellite.

=2 if the 2nd set of elements
belong to the tracked
satellite.

10 I1 . The number of the relay satellite
' as determined by the order of the’

elements following the epoch

card (required only for SST).

=1 if 1st set of elements belong
to the relay satellite.

=2 if 2nd set of elements belong
. to the relay satellite,

11-25 D15.3 Transponder delay bias (in
meters) (Dl)

1.2-20.2



DELAY (Cont.)

NAME COLUMNS FORMAT DESCRIPTION

26-40 D15.3 Transponder delay coefficient

(in seconds) of the linear
variation with 5‘(D2)

41-55 D15.3 Transponder delay coefficient
(in secZ/m) of the quadratic
variation with p. (D3)

The total transponder delay in meters is computed as
follows: '

.2

DELAY = D; + D,p + Dp°

1
and the correction for range data is

= -1
Prrue Pobserved 2 DELAY

where:

° L i .
p = range rate in m/sec

p = observed range

observed

Pirue = corrected observed range

1.2-20.3



“April 8, 1974

DELAY (Cont.)

Example:

~given: .

{(a SST situation) EPOCH CARD

21 -Elements for

X, Y, |
. . tracked satellite,

Xy ¥y Z) GEOS-C

X, Y, Z, Elements for

. . y . relay satellite,

X2 1 2 ) ATS

Since the order of the elements determines the satellite
.number*, the satellite number associated with the relay

-satellite=2, and the number associated with the tracked
satellite=1.

Suppose we wished to change the traﬁsponder delay curves
for the signal received:

.at the relay satellite from the station

‘at the tracked satellite from the relay satellite

- at the relay satellite from the tracked satellite
(this signal'goes back to the station)

¥ o
The satellite number should not be confused with the satellite

. ID as specified on the SAT option card (see 1.2-46) in Columns
41-55- ! .

102'20-4



asp?h Al vy Lok
DELAY (Cont,).

The appropriate numbers in columns 8, 9, 10 would be as

follows:
Changes Delay for the
Column 8 Column 9 Column 10 Signal Received:
1 1 2 at the relay sat from
: . the station
2 1 | 2 . at the tracked sat from
the relay sat
3 1 2 at the relay sat from the

tracked satellite

RELAY SAT

STATION

TRACKED SAT



& - My L7

DELAY (Cont.)

In a SST situation the transponder delay can be
modified:

at the RELAY SAT when signal comes from station (1)
. and/or N ‘
at the TRACKED SAT when signal comes from
RELAY SAT (2)
and/or
‘at the RELAY SAT when signal comes from the
TRACKED SAT (3) and will be sent back to the
station (4).

1.2-20,6
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* ARC SET

' " GROUP 2 - OPTION CARDS
‘ DRAG |
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NAME COLUMNS FORMAT DESCRIPTION
DRAG 1-4 A4 Modifies drag application.
7 I1 Satellite number (1 or 2),%* If
less than 1 or greater than 2,
applies to both satellites.
11-25 D15.8 Drag coefficient or zero; for
zero, drag is not applied. De-
£ THE - fault is 2.3 for satellites with
'Y O . .
REPRODUG%’»E&% S POOR a perigee height less than 800
ORKHNAL kilometers. The default for all

C

.\ . 1.0 2-21

other satellites is zero.

p ~ drag coefficient



*DRAG (Cont.)’ s

NAME COLUMNS FORMAT DESCRIPTION
26-40 D15.8 Standard deviation of drag

”2,; coefficient or zero. If

o a non-zero standard devia-
tion is specified the drag
coefficient will be adjusted.
The default is 0.5 for satel-
lites with a perigee height
less than 800 kilometers.

The default for all other
satellites is zero.

41-55 D15.8 Value of drag coefficient rate
of change per day. Default is
zero. ' |
éD - drag coefficient rate
56-70 D15.9 Standard devia%ion of ED in
' same units aS'éD. If a non-
zero standard deviation is
specified and.if.CD is greater
" than zero, then CD will be
" adjusted.

IF CARD OMITTED: Drag will be applied with default Cp
R only for satellites with perigee height
less than 800 km,

NOTE: ED will not be applied or adjusted unless Cﬁ>0.

%Satellite number refers to either the first or second sateliite

and is applicable only ‘th sateliire-satellite trackine.

1-2'22
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- .. .. . ARC SET o P
... """ GROUP 2 - OPTION CARDS _ : _
ST e T EARTH o -

- - P

3fzzzz?:22=
1333, 332
{LLIREEIE
5558 %

v
o
«

; E_‘ “ : T2 e <R et s 3 e e e A e et A e . K e "
NAME  COLUMNS ~  FORMAT ' pEscrIPrION '
EARTH 1-§ AS Modifies size of geopotential
. . : : to be uscd for this arc.
. ., o 7-8 . 1z Maximum degree cocfficient
Teo | : . to be used in the gcopotentiai-
. o STt S - fodel plus 1.
| CIRILITY OF THE. .
‘ ?ﬁgggﬁg,PAGEISPQOQ 3 ‘Default = 23, Minimun = 4
. ' : K :
9-10 - 12 Maximur -r.der coefficient to
: ' be used in the geopotential
; 1 . 2 = 2 3 '
} ] . :



. EARTH (Cont.) C
NAME  COLUMNS ~ FORMAT  DESCRIPTION
9-10(Cont.) - ;-model_plus 1. .
B : ‘Z,,Default.= 23, Minimum = 2
. T T T R PO A )

- IF CARD OHITTED: Effects of the gecopotential ﬁill be .
- '3 .applied using default values for degree
TSV - 7an@ order unless EARTH card is used in’
- " COMMON SET. | o

Set-up for two-body orbit computatioﬁs is explained on the
- following page. ' . ‘ : A
Sec also COMMON SET, OPTIéN CARD - EARTII.
r r
. p .
REPROD Uy
ORIG LITY op oy
i 1.2-24 )



- EARTH (Cont.)

Two-body orbit compufations may be performed in
GEODYN by using the EARTH, BODIES, TIDES, and SAT cards
as follows: a ‘

EARTH card

Columns 7-8 = 03
Columns 9-10 = 02
Columns 56-70 = 1.
" BODIES cards (two)
; Card 1 - ‘
i ' Column 7 = 1
Column 8 = 2
Column 11-25 = 0.
~ Card 2 -
o Column 7 = 2
Column 8 = 0 '
Column 11-25

fl
o
- .

TIDES card

Columns 7-80 blank
one SAT card for.each satelli;e

~ Columns 11-25 = 0. .

102'25
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. ARC SET o .
o "GROUP 2 - OPTION CARDS
- - ! EBIAS
935 1. e. | 2. ' 4
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Il'q it o i

NAMQ' COLUMNS FORMAT DESCRIPTION
EBIAS 1-5 . - AS Requests removal of electronic

biases from estimation process.

7-10 : 14 Stétion number for which elec-
tronic bias will be removed.

11-25 D15.8 )

26-40 D15.8 Measurement type numbers#*

41-55 D15.8 » . for which biases will be
- 56-70 D15.8 removed.

71-80 - D10.5

*See Measurement.Tybes and Sigma Defaults chart under
COMMON SET, OPTION CARD - SICMA.

%
R
: CIRT 1 -
: L 1.2-26  OBIGINAL b1V OF T -



: ot

; EBIAS (Cont.)
IF CARD OMITTED: No electronic biases removed,

- The value of the bias is not printed but the bias
is removed from the estimation process and the statistics
printed in the residual summary. An 'E' will appear in
the column following the ratio to sigma for measurements
~ used in electronic bias_estimations.

No a priori information is used. -

There is an independent bias for every pass.
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'+ ARC SET ]
., GROUP 2 - OPTION CARDS
T . EDIT

4

002

UDOODQUDUDUGUOGOOUUUBOOOOODUUJ

INNUE G SIANADNNSSHAANITIRBED LB
RIARE SR AR R RN IR ERERRRRRN

go0o0000
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IRRR RS
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148444 A4 64a44daadafiadnaqsaaasdads
55555% 555555555555555/55555555555555¢5
6566 66h 7 6]566666666666636/566666666666666
S RERRG AR R R RR AR AR R R iR RRER AR ARERE:
gBE8 B2 1:8888C6880802B3888888038388¢88¢

2690969599°23999379899959893373¢5¢

YA NNNIAIAMI RTINS BN

NAME COLUMNS FORMAT DESCRIPTION
, ;'EbIT 114 Ad " Removes from the estimation
" ‘procg§s any measurements

with residuals greater than
a specificd number of stan-
dard deviations,

REPRODUCIBILITY OF THE : _ . |
ORIGINAL PAGE IS POOR o | _

102"28



NAME COLUMNS FORMAT

EDIT (Cont.)

"11-25 'D15.8
26-40 D15.8
41-55  DI1S.8

IF CARD OMITTED:

*Explanation:

DESCRIPTION

This is the editing multi-
plier.* Default is Ey = 3.5.
This is the initial RMS.
Pefault 1is ER = 200.
First‘iteration edit‘crifér-
jon for electronic bias
passes. Default - use same

.editing as other data uses.

Default editing multiplier and RMS used.

The product of the multipler and the RMS
is the editing criterion. After the firs:

" inner iteration the RMS of all weighted

measurements for the previous iteration is
used to determine the editing criterion.

1.2-29



" ARC SET
- OPTION CARDS
ELCUT

GROUP 2

ALeut [ o, fromme
390, cf'rish o ceocooonacs
123435114 bl IR s BTN NIRRT A B B I 3 ) B
RERR R i R RRRRRNERRR'|
2122222 io-h22222222222222
103 sl 3333313333335

e TR R Y TP PR RP TR (44

Bl sssssfiilisesssasssnssseine
soeese| o ifestssascsasssc)
;::z;:{,;{:;;1;11717177775
ssasa:JJ;;sa sseaasas:asai

DESCRIPTION

NAME COLUMNS FORMAT
ELCUT 1-5 AS Specifies the elevation
angle below which measure-
ments will be deleted
from the solution.
11-25 D15.8 Elevation cut off angle
. - in degrees.
R _ ) Default = 0° or value
oﬁ%&ﬁcmﬂjﬁ OF THE _
. PAGE 1S POOR . used on ELCUT card in

COMMON SET.

IF CARD OMITTED: All measurements with elevation angles less

than 0° will be deleted from solution unless
ELCUT card is used in COMMON SET.

Elevation cut-off angle may be ncgative.

See also COMMON SET, OPTION CARD - ELCUT.
. 1.2'30 . -
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3 _ ARC SET
' ’ _ GROUP 2 - OPTION CARDS
| MAXLAT

SR AT 1. 04§ 0.3 -1, OD-F
00 00 0000000000 0DD[O0O0O0 0000000000000000000 000
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EEEEES §566566666566666 (GGEE6CE66666666666666666666666
111 77177777777711777177171777717777777177177111{
5888838 9§36884838 EBEB[3B83088 5888883[8335888388 888
1598999 9699¢¢398550995(959990599499999]589039999959399)
123655 2 5 G T B BAD N BB IR DA 2065 G 8 D

: REPRODUC
i IBILITY OF THE

COLUMNS ~ FORMAT =~ DESCRIPTION  ORIGINAL PAGE IS PoOR
MAXLAT 1-6 Ab Requests print out of the maximum latitude ob-

tained by the satellite during each revolution.
The OUTPUT card must be used in conjunction wit’
this option (see notes below).

7 Il =1 Requests that the Kepler Elements be
punched in PCE format (see Appendix C) at the
times of maximum satellite latitude.

11-25 D15.8 Acceptable latitude tolerance in degrees €.

26-40 D15.8 Tolerance for reduction of time interval betwecer

successive latitude comparisons (units degrecsi.
. '

1.2-30.1



MAXLAT (Cont.)

COLUMNS FORMAT DESCRIPTION

41-55 D15.8 Tolerance for switching back to the

nominal latitude comparison interval

(units degrees). €3

IF CARD OMITTED: This option will not be invoked.

NOTES:

In order to determine the needed input for this option
an orbit generator run should be made, outputting a
Cartesian ephemeris, (which contains latitude as well)
over one revolution of the satellite at intervals of one
second (see ORBIT and OUTPUT cards). ¢, can then be
chosen as the difference between the two latitudes
immediately preceding the maximum latitude value on

one revolution. The output rates of the orbit generator
and MAXLAT data reduction runs should be set equal.

When the €, tolerance has been met the time interval
between successive latitude comparisons becomes 1/10

of one second. Near maximum latitudes are then defined as
beginning when the difference between successive latitude
comparisons becomes less than ¢; and ending whéen the |
difference becomes less than €.

The normal satellite ephemeris printout as requested on

the OUTPUT card is not generated under the MAXLAT option.
Instead, only one line of Cartesian ephemeris is printed on
each revolution at the highest latitude to within 1/10

of one second; this latitude is determined when successive
latitude comparisons within the period of maximum latitudes
first become negative. Thus, in order to insure the proper
functioning of the MAXLAT option, the tolerances on €
and 63 cannot be too small. Suggested initial values for
3 and €; can be determined by:

1.2-30.2
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MAXLAT (Cont.)

S ¢ cz

1 " 10 x OUTPUT RATE -

i1f the OUTPUT card requests the Keplerian ephemeris print-
out, the Keplerian ephemeris over the period of maximum
jatitudes will be generated. If, in addition, the punching
of Keplerian elements is requested on the MAXLAT card, the

times of these punched elements will correspond to the
‘1ines of Cartesian ephemeris printout.

Use of this option will result in a considerable increase
in program execution time.

When this option is used the following must be true

1.2-30.3.



" ARC SET.
: - GROUP 2 - OPTION CARDS
ORB1 :

.
! - + -
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L N 7 1 . L o
NAME COLUMNS FORMAT DESCRIPTION
~ ORB1 1-4 . A4 Requests that an ORB1l tape*
' be generated at the end of
the last outer iteration.
7 | Il ~ #0 Refercnces ORBl output to the
true equator and equinox
of the reference date.
8-10 13 Ephemeris output rate in

integral seconds.

REPRODUCIBILITY OF THE
ORIGINAL PAGE I8 POOR
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* ORB1 (Cont.)

NAME . COLUMNS ~ FORMAT
| 11-25 Y'D15.8
‘é6-4§ D15.8
41-55 | iDlS.é
56;70: D15.8 :
71-80 D10.8

—

DESCRIPTION

- Year, monfh, day

(YYMMDD.)

Hour, minute, seconds
(HHMMSS.)

Year,:month, day
(YYMMDD.)

Hour, minute, seconds
(HIRMMSS . )

Satellite ID**

Start
time

Stop
time

Note: An ORBl .tape may be generated during a data reduc-

tion run or an orbit gen

erator run. The start time

must be equal to or greater than the start time for

data as specified on the

EEoch card.

- *See Appendix C of this manual. -

#+1f a satellite ID is specified on the ORBl card
that ID will appear on the ORB1 tape instead of

the ID on the Epoch card or the data.

1-2'32



- ARC SET . *

Lo 'GROUP 2 - OPTION CARDS
ORBIT :
Aorar f2d lesoal2. 120000. " leso4ts. 210000. -
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T pses ] T
REPRODUCIBIL 11 .
: ~ ORIGINAL PAGE 15 PogHE
NAME COLUMNS FORMAT DESCRIPTION R
ORBIT 1-5 . ~AS Requests orbit generation

mode of operation.

7-8 3 12 "~ FORTRAN. unit for writing

" an RV tape. If no unit is
specified the tape will not
be written.

11-25 D15.8 Year, month, day (YYMMDD.)
of start time for ephemeris
printout and RV tape generation.

26-40 D15.8 Hours, minutes, second (HHMMSS.)
of start time,



‘ ORBIT (Co‘n't._) .

’
i

NAME COLUMNS FORMAT : DESCRIPTION

41-55 D15.8 Year, month, day (YYMMDD.)
. . of stop time for ephemeris

printout and RV tape generation,

- 56-70 D15.,8 =~ Hours, minutes, seconds
 (HIMMSS.) of stop time.

ﬁOTES: Use the OUTPUT card to specify the time intewrval for
listing the satellite ephemeris.

. I£ an ORBIT card is present for any arc the maximum
number of -outer iterations must be specified as 1 on
the COMMON SET, Termination Card.

Normal ephemeris output is inertial position and
velocity plus groundtrack on the printer. The co-
ordinate system is true of date. This output may be
requested in true of the reference date by use of the
OUTPUT card.

" An RV tape is optional and contains time in the UTC
system, and position and velocity in the same co-
ordinate system as the printer output.

The start time for ephemeris output may be greater.
than or equal to the start time for data as specified

on the Epoch card.

IF CARD OMITTED: Data reduction modec of operation will be
requested.. '
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ARC SET

GROUP 2 - OPTION CARDS
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NAME COLUMNS
QUTPUT 1-6
7

REPRODUCIBILITY OF THE

QUTPUT

L

00000c00000GON:.
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33333333333332
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ORIGINAL PAGE IS POOR

1117171171231 02
8888858888888t
FORMAT DESCRIPTION
A6 Requests additional output
or specifies the time interval
for an orbit generator printout.
Il > 0 indicates that satellite
XYZ and groundtrack are
requested for iterations
" as follows, |
= 1 .first inner on first outer
(mandatory for orbit
generator run) |
= 2 last inner on last outer
= 3 first inner on first outer

1.2-38
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OUTPUT (Cont.)

—

NAME - COLUMNS FORMAT DESCRIPTION

s 8 - Il | A value greater than zero
" o specifies that a ground-
track tape is to be written
on FORTRAN 1loégical unit 18.
The groundtrack tape is
written on the first iteration.

. g : Il = 1 requests a binary residual
' ' tape output on the last
.iteration. Default is no
tape. -

—

i
fondd

Requests that satellite
.Keplerian element :
— ephemeris be printed

at the same times as '
the XYZ ephemeris;

10 Il

11-25  D15.8 1. Specifies the time interval in-
' seconds for orbit gemnerator
output. No default.
2. A value in this field for a data
" reduction run indicates that the
XYZ and groundtrack are to be
printed at the specified time
interval in seconds and printed
at data times. Default 1s
- ' .output at data times only.

’.o 2"36



OUTPUT (Cont.)

COLUMNS FORMAT

- DESCRIPTION

A value greater than zero

references the ephemeris
output to the coordinate

system of the true equator

NAME
26-40 D15.8
41-55 D15.8
'D15.8 -

56-70

—

IF CARD OMITTED:

For orbit

and equinox of the reference
time.

Optional change of unit

number for Keplerian ephemeris,
Default = 9, .
Unit may be changed to 6 or 8.

Value greater than zero requests
printing of measurement partials
during data reduction run.

. generator - There will be no printout,

For data reduction -- No additional output requested.
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ARC SET
. GROUP 2 - OPTION CARDS
PREPRO )
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ORJ HY OF Tp
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NAME COLUMNS FORMAT DESCRIPTION
PREPRO 1-6 A-6 Requests data preprocessing.

7 11 Dipit in column 7 requests
transit time and transponder
delay corrections as indicated
in Table I on page 1.2-39.1.

8 11 Digit in column 8 requests refrac-

] tion corrcctions as indicated in
~Table II on page 1.2-39.1.

9 11 Digit in column 9 applies
constant timing corrections.
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NAME COLUMNS

10

11-25

26-40

41-55 .

56-70

71-80

IF CARD OMITTED:

Apirirl o, 1J/4

PREPRO (cont.)

FORMAT

I1

D15.8

D15.8

D15.8

D15.8

b10.8

DESCRIPTION

. Digit in column 10 requests

optical data corrections as
indicated in Table III on
page :1.2-39.2.

Station number or zero; for
zero, measurements from all

stations will be preprocessed.

Measurement type or zero; for
zero all measurement types
will be preprocessed.

Surface pressure in mm of Hg for
tropospheric refraction computation.

Default = 760.

Constant timing corrections in
seconds.

Surface temp in °C to trdpospheric
refraction correction computa-
tions. Default = 20.

No data preprocessing is done.

1.2-39



TABLE I. TRANSIT TIME/TRANSPONDER DELAY CORRECTIONS

Value in ' . . ,

Col. 7 TT TTF TD VHF
NO NO NO NO
YES NO _ YES NO
NO YES YES NO
NO NO YES NO
YES NO YES YES
NO YES YES YES
NO . NO YES YES
YES NO NO . . NO

TNV AN =D

NO : YES . NO NO

Notation for Table I: '
TT - transit time correction applied if data tape requests

TTF - transit time corrections always applied.
TD - transponder delay corrections applied if data tape
requests.

VHF - indicates VHF transmitter frequency assumed.

TABLE II. REFRACTION CORRECTIONS

Value in

Col. 8 T _ I TF IF

0 NO NO . NO NO

1 YES NO NO NO

2 NO NO : YES NO

3 NO - YES NO NO

4 NO NO NO YES
5 YES YES NO NO

6 NO NO YES " YES
7 NO - YES YES NO

8

YES NO ' NO YES

Notation for Table II: '
T - tropospheric corrections applied if data requests,
I - ionospheric corrections applied if data requests
TF -~ tropospheric corrections always appliced.
IF - ionospheric corrections always applied,

1.2-39.1



April 8, 1974

TABLE III. PREPRO OPTIONS FOR OPTICAL DATA

Parallactic  Annual Diurnal

Value in Precession & Nutation
Col. 10 only if data requests Refraction Aberration Aberration
0 NO NO - NO NO .
1 YES SAO only NO SAQ only
2 YES YES : . NO NO
3 YES NO ' YES NO
4 - YES - YES " YES _ NO
5 YES NC - NO YES
6 YES YES NO YES
7 YES NO YES YES
8 YES YES ~ YES YES

SAO only means stations with numbers greater than 8999.

Cards appearing later in deck will override earlier cards.

Max. of 50 PREPRO cards per arc.

1-2-39.2
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DESCRIPTION

OF THE

E IS POOR

Modifies and/or requests the

estimation of coefficients

in the geopotential model.

Degree of C and 'S coefficiénts

(n index).

Order of C and S coefficients

(m index).




e m .t - - -

. -

"NAME " COLUMNS

11-25

26-40

41-55

56-70

o mian e ‘ ‘ . .. october 20, 1g

i |

__RECOEF (Cont.)

~ FORMAT DESCRIPTION .

D15.8 A priori (qr starting) value

-of_C coefficients.

D15.8 A Eriori (or starting) value
. of S coefficients.

D15.8 Standard deviation of C co-
efficient.

Coefficient will not be
adjusted if value is zero.

Value is fractional uncertain-
ty if 21.0D-5 (4/1.0D-5 for J2)
and ‘standard deviation equals
fractional uncerfainty times
nominal* value of priori
coefficient. |

Value is standard deviation

~if ¢1.0D-5 (V1.0D-5 for J2).

D15.8 Standard deviation of § co-

efficient.

Coefficient will not bé
adjusted if value is zero.

Vﬁlue-is fractional un-
certainty if >1.0D-5 and
standard deviation equals
fractional uncertainty times
nominal* value of a priori’
coefficient.

Value is standard deviation
if ¢1.0D-5. |

-

i



Aparl o, JU/4

RECOLF (Cont.)

NAME COLUMNS FORMAT DESCRIPTION
| 71-80 D10.4 =0 Values on this card will be

interpreted as being un-normal-
ized.

>0 Entries in columns 11-40 on
this card will be ignored. A

- priori values of coefficients
are obtained from current geo-
potential model including all
modification prior to this card.
Input standard deviations are
un-normalized. _
<0 Values on this card will be
interpreted as being normalized.

IF CARD OMITTED: The geopotential used will be GEM 1 Model
unless modified by EARTH card or modified in
COMMON SET by option cards EARTH and RECOEF.

The geopotential coefficient denormalization equation

used 1is:
m_ Mo, oM
Cn Cn Dn

o v/_— ' (n-m) !
Dn = (4n + 2) (n+m) ! for m # o

1.2-42



: . ' a - . October 20, 1972
vt ' . ot . .

4 i ‘ . l.-.' .

+ RECOEF (Cont.)

ST

"'D§=‘\J2n+ 1 form = o

| m L ‘ . .
Cm, S_  are un-normalized coefficients

L m . . . :
Cﬂ, Sn are normalized coefficients

. *Nominal values of geopotential coefficients are
) m
R

A Priori Value of Adjusted Coefficients

(10'5) Dﬂ
B

If it is desired that the starting values of geopotential
cqpfficients be different than the a priori values for those
cpefficients then the RECOEF card should be u;ed as follows:

) RECOEF cards requesting the desired coefficient
adjustments should be included in the setup
. -~ deck. The a priori values will be indicated

- on .these cards.

° For each coefficient pair for which the starting
value is to be different than the a priori value,
an additional RECOEF card should be in the setup
deck., This RECOEF card will indicate the start-
ing value and come later in the deck than the
corresponding RECOEF card requesting adjustment.

- See also COMMON SET, OPTION CARD - RECOEF (COEF).



August 11, 1973

ARC SET. | .
s GROUP 2 - OPTION CARDS L

REGINT

NAME COLUMNS FORMAT DESCRIPTION

REGINT 1-6 " A6 Indicates that numerical orbit integration

is-to be performed in regularized mode.

TF CARD OMITTED: Integration will not be performed in regularized mode.



ARC' SET

"GROUP 2 - OPTION CARDS
-~ —RESID

FIRESID |4

0go000}
t13 a5

'ERRRRRI1

o W
Y (=3
Y (=]
- (=]
-~ (%)
g [d
- e

o
o
e
o
o
(=]
"]

o REPRODUCIBILITY OF Ty

: ORIGINAL, PAGE
NAME COLUMNS FORMAT DESCRIPTION I8 POOR.
RESID 1 -5 AS Controls residual printout
for this arc.
7 11 0 - Indicates nec residuals are
" . requested for this arc.
1 - Indicates that residuals
- arc requested on the first
. inner iteration of the first
outcer iteration for this arc.
. - 1.2-44



RESID (cont.)

LY

- NAME - COLUMNS FORMAT . DESCRIPTION cont.

-2 ~ Indicates that residuals are

requested on the last inner

dteration of the last outer
C e . jteration for this arc.

3 - Indicates that residuals
are requested on the first

inner
outer
inner
outer

iteration of the first
iteration and the last
iteration of the last

iterégion_fdr this arc.

4 - Indicates residuals are
requested on all iterations

for this arc.

IF CARD OMITTED: Value is 3 or that value specified on the
RESID card in COMMON SET.

See also COMMON SET, OPTION CARD -- RESID.

Inner and outer iterations are"explained in the Introduction

. of this manual,

1.2-45



' - . . . Margh 1, 1970

BT ARC SET : ' '
. SR - GROUP 2 - OPTION CARDS
o , . S e -

N : - : S :
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NAME COIU\ﬂﬁ FORMAT -
- SAT 1-3 A3
- - n -
_ ) )
. 7 U S §
11-25 ' DIS.8

wd-(i-ir:-.su‘.am-:aw..:i'.}-:u'...-‘ (IR WY,

“‘-"

REPRODUCIBILITY OF THE -
ORIGINAL PAGE IS POOR

DESCRIPTION )

Introduces satecllite area

. and mass for drag or solar N

radiation pressure calcu-
lations and satellite ID.#

- ) ’ ‘

- Satellite number (1 or 2)%%*

If less than 1 or greater than
2, applies to both satellites.
Cross-scctional arca of satell

in squarc meters. Defaulr is

Zero. AS



SAT (Cont.)

- NAME COLUMNS FORMAT DESCRIPTION
26-40  D15.8 Mass of satellite in kilo-
" -+ grams. Default is zero. mg
41-5S p15.8 . Satellite ID.

»

IF CARD OMITTED: No drag or solar radiation pressure per-
' turbations will be applied even if requested

* by OPTION CARDS -- DRAG and SOLRAD.

%#The satellite ID is necessary in the following

situations.
® If fhere is more than one satellite in the arc.

e If data from more than one satellite is on the

data tape for the arc.

® If the DODS Data Base is to be used.

'x*fSatellite number refers to either the first or second
satellite in the arc and is only applicable in satellite -

satellite tracking.

1.2-47 -



‘ | : ARG SET -
N . ‘GROUP 2 - OPTION CARDS
' SIGMA

dsioma 7052, 2. - .

0000000000000D|0CO0CO000000000(D0G000R0000000C
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NAME COLUMNS FORMAT DESCRIPTION

. : : ’ ILITY OF THL
~ SIGMA 1-5 AS Modifies mcasurem%k g&ﬁC%BAGE IS POOR

standard deviations.

f : 1125 " D315.8 Station number or zero; for
. - : zero all measurements of the
; | type specified in columns 26-
40 will be assigned the standard
deviation on this card

26-40 D15.8 Measurement type or zero; for:

zero all types will be as-
signed the standard deviation
on this card.



SIGM& (cont.)- S

 NAME - COLUMNS FORMAT DESCRIPTION
~ 41-55 D15.8 Standard deviation of measure-

ment or zero; for zero, resi-
~ duals will appear for the
measurement but the measure-
" ment will not be used in the
- 5 éstimation process. ¢
IF CARD OMITTED: All measurements are assigned Sigma
Defaults., - .

NOTE: 1If requests conflict in Sigma change decks the last
i ) of the conflicting changes takes precedence.

~ See following page for Measurement Types and Sigma Defaults.

[ 1]
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DD O QR

Halt
alt

-t
I o

- MEASUREMENT

Righf Ascension
Declination
Range

Range Rate

Altimeter Height
Altimeter Rate

~Direction

Cosine E

Direction
Cosine N

X angle
Y angle
Azimuth

Elevation

MEASUREMENT
X

0 QO Ne s Mo N.'g

£ DM

SIGMA (Cont.)

MEASUREMENT TYPES AND

" PYPE

-SIGMA DEFAULTS

GEQS DODS

"UNITS FOR

NO. DEFAULT DEFAULT STANDARD DEVIATION

Tape

1 2.

8 Tape 2.

2 Tape 25.
3 Tape 10.
4 Tape N.A.
11 Tape N.A.
5 .3 .3
12 3 .3
6 - Tape 50.
13 Tape 50.
7 Tape 50.
14 .Tape 50.

PCE DATA
STANDARD
TYPE NO. DEFAULT VALUE

15 100.

16 100.
17 100.

18 10.

19 10.

20 10.

21 150.

22 ~ 1S,

23 '10.

24 10.

25 20.

26 50,

N

Seconds of arc
Seconds of arc
Meters

Centimeters per
second :

Meters

Centimeters per
"second

Mils
Mil;

Seconds of arc
Second of arc

Seconds of arc
Seﬁpnds of arc

DEVIATION
UNITS

Meters

Meters

Meters
Centimeters/Second
Centimeters/Second
Centimeters/Second

Meters

ppm
arc seconds
arc seconds
arc seconds

arc seconds



* SIGMA (Cont.) R

-TWO STATION MEASUREMENTS

TYPE DEFAULT

MEASUREMENT ‘. _NO. _VALUE  UNITS
T VLBI Time Delay 27 1000 Nanoseconds
v VLBI'Fringe Rate 28 100 - "Microhertz

32‘ 2-Way Average Range 29 0.1 - Centimeters/
Rate : . Second

ﬁh 3-Way Average Range 30 0.1 Centimeters/
- Rate - : Seconds

4 T . .
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March 1, 127:

SﬁGMA tcont.) ot

NOTES GEQOS Nefault refers to the default if the aata tapc
is in GFOS format. . '

. bops Dchult refers to the dcfault 1f the data is

-in DODS fornat A ' CoLe
- c

Tape 1n911es that the 51gmas wére obtalncd from the

data tape. o S
The sigma for right ascension is divided by the

cosine of the declination. e

The signa for azimuth is divided by the c051nc of
the elcvatlon. _ : '

The sigma for direction cosincs are divided by the

fu r+

squarc root ¢f 1.0 minus thec measurcment square
. The maximunm number of SIGMA cards is 50 per arc.

-PCE sigma defaults are uscd only wlen sigmas on
tape are zero. .

Summed range and range ratc measurcment used for
,Satellite-to-satellite tracking are handled
internally as types 2 and 3 respectively, t

.

REPRODUCLBILITY oF
THE
GINAL PAGE.1 POOIRi _
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ARC SET ° )
s © +  GROUP 2 - OPTION CARDS
SIMDAT

r

-

NAME COLUMNS FORMAT

SIMDAT 1-6 ' A6

REPRQDUCIBILITY OF THB
ORIGINAL PAGE IS POOR

DESCRIPTION

Requests that data be simulated
during the run and written on
unit 17.

If the run is in data reduction

mode the data will be simulated

on the first inner iteration of
the first outer iteraticon.t This
data will be of the same types,

from the same stations and at

the same times as the real data
used in the data reduction run.

10 2'53




SIMDAT (Cont.)

_NAME COLUMNS FORMAT . DESCRIPTION

1-6 (Cont.} ' " If the run is in orbit

) - _generator -mode PCE data will
be simulated at satellite
ephemeris output times.

7 ' 11 PCE - type indicator if in
orbit generator mode.
=0 X,Y,Z,X,Y¥,Z data
=] a,e,i,?,w,M data

IF CARD OMITTED: Data will not be simulated or written,

-—

NOTE: One file will be written on unit 17 for each arc
in which a SIMDAT card is present. '

*See Introduction for definitions of inner and outer
iterations.

REFRODUGCIBILITY OF THE
ORIGINAL PAGE IS POOR

1.2'54
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* ARC SET

GROUP 2
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EANY NN

REEREEERRREREE!
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333 33333333313
14444444442844423
555555555555555
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IRRRRRRRRRERR RS

ORIGINAL PAGE IS POOR

8385888822135 88388885533
59999999959582/15393 sssnsssao1f
RS ITEBN DN I3 a231 0415223 50 22 4,

Y S . Y %
COLUMNS FORMAT
1-6 A6
7 D15.8
11-25 D15.8
REPROD UQIBILITY OF THE

- OPTION CARDS -
SOLRAD '

DESCRIPTION

Modifies solar radiation
pressure application.

Satellite number (1 or 2).%
less than 1 or greater than
applies to both satellites.

If
2
-

Satellite reflectivity or zero;
for zero, solar radiation pres-
sure is not applied. Default is
CR = 1.5,

1.2"55



* SOLRAD (Cont.)

NAME COLUMNS FORMAT . DESCRIPTION
. 26-40 - D15.8 Standard deviation of satellite

) _ reflectivity or zero; for non-
' I : . zero standard deviation the
. satellite reflectivity will be
adjusted. Default is zero. |

IF CARD OMITTED: Solar radiation pressure is applied with
Cgp = 1.5 only if SAT card is also present.

—

NOTE: SAT card in ARC SET must be present for soiar radia-
tion pressure to be applied.

#Satellite number refers to either the first or second
satellite in the run and is applicable only in satellite -

satellite tracking.
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-ARC SET
GROUP 2 - OPTION CARDS

STEP
AsTER heti] S0l 0.250-4 0.250-10] 400 125
A .
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S B EERART BB B FREHUMEEHHEHEEE S
. REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
NAME COLUMNS FORMAT DESCRIPTION
STEP 1-4 A4 Changes integrator .step size
' - ' and mode. '
7 Il =1 Satellite 1 Equations of
"~ : Motion ' .
) =2 Satellite 2 Equations of
Motion | -
=3 Satellite 1 Variational
Equations
=4 Satcllite 2 Variational
° ﬁquations

- -1. 2-'57



. STEP (Cont.) ' .

o’

NAME  COLUMNS FORMAT  DESCRIPTION

-7 (Cont.) =0 or > 4 applies to Equations
' of Motion and Variational
Bquations for both satellites.

8 11 =0 Fixed step integration
' ' ' - =] Variable step integration
®2 Variable step integration
with stepsize halving and
doubling only.

) 9-10 _ I2 -Integration order. Default = 11

11-25 D15.8 ' Step size in seconds; the initial
' step size for variable step mode.

 26-40 D15.8 ‘Error tolerance for stepsize
decrease. Default is 0.25D-4 m.

41-55 D15.8  Error tolerance for stepsize
increase. Default is 0.25D-10 m.

56-70 D15.8 ‘Maximum stepsize in variable
step mode. Default is 400
seconds. ‘

71-80 . D10.5S Minimum sfepsize in variable

| step mode. Default is 12.5
seconds. '

IF CARD OMITTED: Default values will be used.

1azl'58



NOTE:

STEP (Cont.)

T

The step size and integrator mode defaults are the
following:

-

1 perigee height is less than 800 kilometers the

step.size is 75 seconds.

If perigee height is greater than 800 kilimeters

~and less than 1500 kilometers the step size is

100 seconds.

The step size is linearly interpolated from 100
seconds at 1500 kilometers perigee to 400 seconds
at 36,200 kilometers perigec for satellites with an

eccentricity less than 0.01.

If the perigee height is greater than 36,200 kilometers

.the step size is 400 seconds for circular orbits.

If the eccentricity of the orhit is greater than
0.2 the integration is done in variable step mode

and the initial step size is 50 secconds.

If columns 26-40, 41-55, 56-70. or 71-80 are blaak

or zero, default values will be used for the corresponding
parameters. The default values may be modified for all
arcs by use of a STEP card in COMMON SET.
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"ARC SET .
. GROUP 2 - OPTION CARDS . L o
| - TERMEL L .

- T A S e T "‘%
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- I -l"‘-"’-l" [ RN A o S S VY, S-S i —— —_ - -
~ NAME COLULINS FORMAT DESCRIPTION .
TERMEL  1-6 - A6 Requests .printing of terminus
" . e T 7 elements after ¢ of dn+a in
’ a data reduction run.
11-25 D15.8 Date of terminus elenenzs iIa fe
. . YYMMDD. - .
26-40 o D15.8 . Time of terminus elemenzs ia fc

: R HHMMSS .
IF CARD OMITTED: Terminus clements .11 not be p?{nted.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS PQOR,



. : 2 RN
' ; : ARC SET S
GROUP 2 - OPTION CARDS = IR
R E TOLS : l:ii"iJj':fé

e 0.250-7] ~ 0.25D-(0]
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3

o
Lall
;1]
(1)
L. 1]
e
(]

65553 1322339383 5i.
ll(i.l DRhdlcid bR nNtnnneg
| NAME COLUMNS FORMAT ‘ -bESCRIPTION _
- TOLS 1-4 A4 .Modifies ihtcgration tolerances.
. '? . 1 : Indlcates for which satellite °
: - . tolcrancc ‘are to be modificd
o for this arc.
© : - o "= 0 both satcilite .
"+ REPRODUCIBILITY OF THE oS rRes
ORIGINAL PAGE IS POOR - .= J  first satecllite
: .7 .+ . . =2 second satellite )
. : - (applics to satellite -
: . satellite tracking)
| 9-101 12 Maximun degree and order of
i
. -, § Yoottt el ..



* . TOLS (Cont.) e S
NAME  COLUMNS FORMAT  DESCRIPTION
‘. - 9-10 (Cont.) geopotential cffects to be

. included in the computation
T ‘ i 4 ¢ of the variational cquations.
‘f'f'_? Do : J_f} s 1‘-i¥ ‘Default = 4, Minimum = 3.

-11-25 : "°D15.8-- "Desired rcasonable predictor-
_ ' '." i, corrector tolerance to be
o D '--" " achieved by changing the inte-
< = ' ° 0. . grator step size while in
. . variable step integration mode,
Used only in computation of
new step size during step size
. variation.
: o .o Defauvlt = 0,25D-7q.
. 26-40 D15.8 Critical predictor-corrcctor
' - tolerance. Uscd to determine
’ : number of gorrector iterations
necessary at cach integration
Sl . 'step, If after two corrections
y _ " .. , +~ the local crror exceeds critical
~*tolerance an ecrror nmessage will
| : . be printed (execution will
- =~ be terminated),
Default = 0,25D-10m,

If CARD OMITTED: Default valucs wiil be uééd.

EEPRQDUCIB
HJPY() y
ORIGINAT, AL PAGE Ig PoggE



| ARC SET '
. _GROUP 2 - OPTION CARDS
VARCOV

AIRRCTVE 6]

eoon |2

RSN NN

oy "5} or <w [

NAME COLUMNS FORMAT DESCRIPTION

VARCOV 1-6 A6 Specifies that the a priori
) variance-covariance matrix (V)

. - ' associated with the a priori
REPRODUCIBILITY OF THE

. orbital parameters is to be
ORIGINAL PAGE IS POOR

changed.

7 - I1 Sateliiie number (1 or 2).%*
Indicatus for which sateilize
matrix will apply. 1f zero

or greater than Z,matrices
must. be input for both satellites.

8 I1 =0 Variance-covariance on epoch
Cartcsinn elements.

=1 Variance-covariance on epoch
s Keplerian elements,

1.2-62



. * VARCOV (Cont.)

NAME COLUMNS FORMAT: . - DESCRIPTION

9 ’ 11 =0 Matrix diagenal only will

be input on one card in 6E12.6
format for each satellite for
which the matrix is changed.
- This card(s) follows the VARCOV

card. ' o

=1 Full 6x6 matrix will be input

" on 6 cards in 6E12.6 format
for each satellite for which
the matrix is changed. These
cards follow the VARCOV card.

IF CARD OMITTED: No change to matrix Vk will be made.

%Satellite number refers to either the first or second
satellite in the arc,

~



3

'VARCOV (cont.)’

The 2 priori variance-covariance matrix

0.
0.

1.E424

0.

1.E+14
0.
0.
0.
0.

0.
0.
1.E+14
0. -

0.
0.

10 2-64

0.
0.
0.
1.E+14
0.
0.

is:

1.E+14

0.




1.2.3 ARC SET . ‘
GBOUP 3 - TERMINATION CARD FOR GROUP 2 - OPTION CARDS

-

DATA

LY

There are four kinds of termination cards used to signify the

end of Group 2. One of these is mandatory for every arc.

. 1. Termination Card for orbit generator arcs.

NAME
DATA

COLUMNS

1-4

FORMAT

Ad

DESCRIPTION

Signifies the end of Group 2.

2: Termination Card for data’ reduction arcs with_déta in GEOS

format.
NAME " COLUMNS * FORMAT
DATA 1-4 - Ad T
8 11
OF THE
B GINAL PAGE IS POOY
' 1‘?-A:

DESCRIPTION

Signifies the end of Group 2.

Specification of a 1 or 3 indi-
cates that a GEOS Data Selection
is to be made and that the corres-
ponding.GROUP 4 SELECT/DELETE
cards must be present.

Specification of a 2 or 3 indicates

' phat the data used in the arc be

written onto unit 3 in GEOS 11 formz



TERMINATION CARD FOR GROUP 2 (Cont.)

 NAME COLUMNS
9-10

11-25
26-40
41-56

FORMAT

12

D15.8

'D15.8

D15.8

DESCRIPTION

Optional change of input unit

- for GEOS data tapes. Default

is 20.

Additional input units for GEOS
data tapes. If more than one

input unit is specified the data
will be merged in time order as

" it 1is rTead.

3. Termination Card for data reduction arcs with data in

GEOS-C Card Image Format,
Binary Format.

NAME COLUMNS
DATA 1-4
8

FORMAT

A4

Il

RAP Binary Format, or DODS

DESCRIPTION

Signifies the end of GROUP 2.

A value of 1 or 3%%* gspecified
here signifies that data

‘Selection/Deletion cards follow

for data in any of these formats.

GEOS-C Card Image Format#*#*
RAP#* Binary Format
DODS Binary Format

.A value'of-z or 3 indicates that

the data used in this arc be
written onto unit 3 in the same
format that it was read.

RAP Binary Format - Research and App11cd Phy51cs Binary Format

Sec APPENDIX B.

kA
Sce APPENDIX C.

1.2-606



NAME

4.,

. NAME

" DATA

. TERMINATION CARD FOR GROUP 2 {(Cont.)

COLUMNS FORMAT DESCRIPTION

9-10 | I2 Input unit for data tape,

Default is 20 for card image
formats and 21 for binary
formats.

11-25  DI5.8
. Additional data tape input
26-40 - D15.8 units. If more than one unit
is specified the data will be
41-55 . D15.8 merged as selected.

Termination Card for-data reduction arcs with data in PCE
or simulated data formats. '

- COLUMNS FORMAT DESCRIPTION
1-4 A4 " Signifies the end of Group 2.
9-10 I2 The data tape input unit is

specified here. Defaults are:
20 for PCE data and
21 for simulated data.

1.2-66.1



l.2.4 ATc Set

- GROUP 4 - SELECTION/DELETION CARDS

1.2.4.1 Selection of Multiple Data Forms

This.Selection/Deletion option is applicable to the

following input data forms:

GEOS-C Card Image
RAP Binary
DODS Binary

If the data Selection/Deletion option has been specified
on the card then at least one SELECT card and as many as 100
' SELECT and DELETE cards will follow the DATA card. The end of this
card group is indicated by an ENDALL card.

The form of the SELECT card is:

Name Columns Format Description
SELECT 1-6 A6 ~ Selects from data tape.
7 I1  Measurement type category indicator.
1 -~ Right Ascension (or Hour
Angle} and Declination
2 - Range or Range Difference
3 - Range.Rate or Range Rate
Difference

4 - Altimecter
5 - Direction Cosines
6 - X-Y Angles
7 - Azimuth and Elevation Angles

1.2-67



Format

Measurement Sub-Type Indicator

Sub-types vary with measurement
type cateogry and will not in general

- -need to be specified. A complete

list of the categories and sub-types
is specified in Appendix C; columns
8-9 of the GEOS-C Card Image Format.

Measurement Modulo Number

_An integer n specified here indicates

that only every nth data point from

the stations and types specified on
this card will be selected.

Receiving station number if data is in
-either the GEOS-C format or the RAP

Receiving station name if data is in

Date in form YYMMDD for start of

Time in fofm HHMMSS for start of

Déte in form YYMMDD for end of -

Name Columns Description
8 Al
. 9-10‘ 12
11-15 IS
format.
11-16 A6
DODS Format.
18-24 17 Satellite ID
25-30 16
data selection.
31-36 16
data selection.
37-42 16
data selection.
43-48 16

Time in form HHMMSS for end of
data sclection.

1.2-67.1



i |

1.2.4.2 SELECTION AND DELETION CARDS -- GEOS FORMAT-

If Data Selection and/or Deletion is .desired
at least one and as many as 100 SELECT and/or DELETE cards
must follow the DATA card. An ENDALL card must terminate
this group of cards. .

" SELECT

: The SELECT card is a Data Selection card for data tapes
in GEOS format.

NAME ~ COLUMNS . ' FORMAT DESCRIPTION
SELECT . 1-6 A6  Selects data from tape.
7-12 I6 °  YYMMDD* of start time for

.data selection.

14-15 12 Hours of start time for
—~ data selection.

16-19 14 Minutes and integral seconds
’ of start time for data selection.

20-23 i4 ' Decimal seconds of.start
o time for data selection.

25-30 : I6 YYMMDD of stop time.

32-33 12 Hours of stop time.
34-37 14 | Minutes and integral seconds

of stop time.

~38-41 I4 Decimal secoands of stop “.ime.

1.2-68



SELECTION/DELETION CARDS (Cont.) .

. . NAME - COLUMNS FORMAT DESCRIPTION |
43-47 _ IS Station number; all stations

. if not specified.

49 -_11 Measurcment type; all types
if not specified.

" 50-51 I2 An integer n specified here
indicates that only every
: ngh.data point from the sta-
tions and types specified on this
_ . this card will be selected.
o . - These columns have no meaning
| © for the DELETE card.

This Fard is optional.

*If start and stop times are not specifie&, these times are

assumed to be the start and stop times of the data on the
tape. ‘

10 2"69



DELETE.

‘ ~ ~The DELETE card is a Data Deletion Card for data tapes
- ~in GEOS format. o

NAME 'COLUMNS .~ FORMAT DESCRIPTION
DELETE | 1-6 A6 Same format as SELECT except
- . o ) that 211 times, types, and

stations refer to data del-
etion rather than data selection.

This card is Optional.

1.2-70



ENDALL ' *

CNAME  COLUMNS ~ FORMAT . DESCRIPTION
ENDALL 1-6 Ab Specifies end of data selection
‘ T B . " and/or deletion cards.

This card is Mandatory when SELECTION OR DELETION cards for
data tapes in GEOS format are used.

[

1.2-7



1.3

FORMAT SPECIFICATION

Key n; m

= .integer numbers
b « . a blank space
FORMAT CODE
In Integral. numbers right-adjusted in a

Fn.m -

Dn.m

En.m

field of n columns.
Example: 25 in an I3 format: b2S

Digits with a decimal'point anywhere

in 2 field of n columns; digits punched
without a decimal point assume the
point m places from the right.

Example: 30.1 in an F5.2 format:

b30.1 or 30.1b or b301b

Digits with a decimal point anywhere in
a field of n columns; digits right

justified'in a field of n columns with
an exponent of the form D+XX, where XX

'is the power of 10, If there is no

decimal point, assume the point m placed
to the left of the D.

Example: 30.1 in a D8.S5 format:
b30.1bbb or 30.1D+0C or 301.D-01

-

Same as Dn.m except that the exponent

when used, takes the form E+XX.

n alphanumeric characters.

1.3-1



2.0 ‘GEODYN JOB CONTROL LANGUAGE AND HARDWARB AND SOFT-
WARE RESTRICTIONS

‘e

- 2.1 Job Contrdl hanguage (JCL)

* Certain JCL cards are necessary for all GEODYV TUuns,
« These cards are:

. The EXEC card specifying the name of the pro-
gram to be executed,

®  The STEPLIB card specifying the program library
in which the GEODYN load module is stored, and

® The DD cards specifying the characteristics of
the FORTRAN Logical Units used by GEODYN.

2.0-1



. DETERMINATION OF GEODYN CORE REQUIREMENTS

-

“Since GEODYN's core storage fequirements zre dynamic,
~the following equations -should be used to compute the REGION
to be specified on the EXEC statement. '

REGION = 3Ytes . 339

' 1024 _
Bytes = 226 + 46N, + 146N, + 224N (N, + N3) + 96NN, <
| + 150N; + 214N, + 4N. + 136N, + 16N, +8NNg + 16Ng
¢ BNg + S6Nj, + AONj, + 18N g + 28Njg ¢ aNEg o+ Npg o+ Ny
where o
: “I = maximum number of biases in any one arc.
/ N, = number of tracking stations used.
N3 = maximum number of satellites in any one arc.
N, = number of tracking stations estimated.
N6 = number of surface densitics.
N7 = . number of surface densities estimated.
Ng = number of constraint equations for surface
densities. :
NB = N, (N, + 2) where Np is the maximum'degree
- of geopotential ior constraint equations as
specified on the TOLS card in COMMON SET,
"GROUP 2 - OPTIONS CARDS. _
N9 o= number of solid earth tides coefficients
S estimated (not a current capability).
N10 = number of seopotential coefficients estimated
as common paramé¢ters.
Njp = Njo* Ny o
le = N7 + N9 - Ns
Ny = maximum number of equations which must be
-integrated in any one arc. [(=Ng + Maximun
of (Neq1 + Neqz))
N14 = number of mastcr tracking ;tations estimated.



. le = maximum number of parameters estimated in any
one arc plus Nl7 (number of common parameters
_Wwestzmated)
“16 = maximum number of geopotent1al coefficients
_ esFlmated as arc parameters in any one arc.
Nyg = Nyg-* Nyg * Ny,
le = greatest number of two station (i.e., 3-way
average range rate or VLBI measurement) base-

: lines associated with a single station.:
N]_Q = (Nz + Ns] (NS) (le) (23)

Nyo ' = maximum number of electronic biases in 2
' single arc. - e

Ng = maximum for any arc of the following

Ng = Nynrn * Ngnrz
Ninti = 12 + 12 Neqi + 6 (0 i T 1) Iys
+6 (0y; - 1) IV N (I - 1)(1 + Neqi)
where
OEi = integration order for the equations of motion
’ . th .

of the i satellite.

OVi = integrtion order for the variation equations

. of the 1th satellite.

IVi = 1 if fixed step integration is used for
-'th satellite.

- = 2 if variable step 1ntegrat10n is used for

'th satellite.

number of force model equations which must be

estimated for the 1th satellite.

o

. A
f=te

[}

e ‘orbital elements are six equations.

o drag, drag rate, and solar radiation are
one equation ecach.

® geopotential coefficicnts are one equation cach,
', & one equation for each N,,.

= 0 for orbit generator run.
' 2_:0'3



GEODYN JOLC CONTRCL L AMNGUAGE

. August’'1l, 1973

FOR THE 3£4/55

LT E) JOPsesn

#7GEQDYH EXEC PGM= ZCTVMGDAWRE G ICN=380K

FESTLPLID DD CSHN=G. oG IBHP4CECSTRWDISP =€HR

PZFTrIFDYY DD DSN=GYe ZCTVHMEFHEM D ISP =S JDCR=DUFNT=!

FIZFTC2FON1 DL DSN=PLBS+CCE=(RECFN=F 4BLKEI ZE=2S20 sAUFND =1 )4 UNIT= ¢314r
F7 VOL=SEA=SLODSGR« SPACE={TRK+A3,4),015P=SHR

CAPFETLURRNS] 00 UHITIT=Za0 -9 .CCE={RECFM=VA5+LRECL=]1 %4 yCLLKSI ZE= 1064]-

£ LAREL =(«ELP } o VOL=SER=CLILATA

FLFTLAFTA1 DL DSKN=PELSWDCE={FECFM=F +3LKII2E=352J +BUFNC=\ }1UKIT=Z23213,
F¥ VEOL=SEITCOD322,2PACE=(T3Ke Z21)4D1 EP=SHP

“PPFTLEFC™1 DC DONAME=CATAS

7 SPACE=(CYL.20}

- SLFTOGFOD Y DD SYSOUT=A,DCE= (FCCFN-VOA-LFECL 137 .EBLKS12Z2E=72E5)

SPETOIFNTY DD SYSOUTTB+DCBS{RECF¥=FB+ LSECL=DL 4BLKSIZE=353 )

L7 SPACE=(370.1231

AFFTCRFLOY DD SYSOULTSALDCE=(RECFN=VBAALRECL=127.ELKSI2E=72€5),

2f  SPACE=(CYL.13)

SIFTRSFITY DO SYSOUT=ADCE=(FECFM=VBA LFECL =137 +ELKSIZE=T2€5) .

-#¥ SPACE={CYL.101}

-

FIFTLIOFCN] DD UNIT=0DI SK+DCE={RECFM=FE24LRECL=46+0LKSIZE=4E£I )

&7 SPACE=(TRK:+3}

L7 SPACES(CYL.3)

Z7ETLIFLOL DD UNIT=DISK+DCE=(RECFMSVES LRECL=ER,ELKSIZE=T2641},

- ALFTYI2FS01 DD UNIT=23144DCB=(BLKEIZE=7232 JUFNO=1),5PACETICYL.20)
LIFTI2FCN] DD UNIT=DISKOCE=(RECFM=VS +PLKS1 ZE=1 632 BUFKC=1 )0

F7 SPACE=({CYL,12)

SIFTIAFGC Y DO UMiT=EISK-DCE={RECF1=VS.BLKSIZEi:tC¢¢ SUFNT=1 ).

7 SPACE=(CYL.3)

ZZ7ETISFENAL 00 UNIT=I314+DCE=(DLKEIZE=180% ,BUFKO=1},5PACE=(CYL.2).
Z7FTICFST 1 O0 UNIT=2314,0CE=(RECFM=VOSILRECL=1894.8LKSIZE=1878,

e BULFND=1) «SPACE=(C YL 51}

YZFTLITFON1 DD UNITSOISK, DCE“(RECFM:VBEoLRECL=.u0.ELKSIZE=3521).
I/ SPACES(CYL2)4D13P={ PASE) JDIN=SESINCATA
J7FTLiEFTQ1 DEC UNIT=0ISKeDCR=(RECFM=FB LRECL=BCsBLKSIZES1300 IUFND=] s
27 SOACES(CYL.11.D13P=(PASE) JDENZEGRNCTRK _

- Z7FT19FCC1 DO UNIT=0LSK.DCE= (RECFM2VDE,LRECL=112+8LKSIZE=1804,EUFNO=1),
F7 SPACE={CYL,1)+DISP=(+PASE) +DSN=EGEQRGE ' :
LZ7FT2GFE0G] DD UHIT=Z2403=4 ¢CCE= (RECFM=FEWLAECL=8YBLKS[ZE=800%4CEN=3),
7 LABEL=(.BLP)+VUL=SER=GELSDATA
FZETZIF00L1 DD UNIT=28y"~9,CCE=(RECFM=VESLPECL= la“oELKaIZE 19846}

F7 LABEL={+BLP ) s VCL=SER=DCCEDATA

Z/FT22F00) DD UNIT=CiSK.OCE=(RECFM=VS JBLKSI ZE=2504DUFNO=1},
77 SPACC=({28C4.50),DISP={ +FASS) JOSN=ECRBL |

FIZFT2LFATL  CO UNIT=2313.CCE=(RECFM=UTELKIIZE=26152),

r s SPACE=(2G17&.1C)

ZFFTTLIFLC1 DD UNIT=23C & ,CLE={RECFM=VvESLKECL= BuchBLKSIZE 8220 .

/7 DEN=3 J4LADEL=(1 . BLPY},VCL=SER=BYATEX THE

Z7SYSUDUME DL SYSOUTSASPACE={CYLe1) Y oF

//DATAS DC * ODUCKBX 5 19 pOOR
. EQEQBU ‘BL‘?P£3

. GEODYN SETUP GDES HCRE cﬁﬂfﬁg

_200'4°



.
- .
., -

' OTHE FOLLOWING JCL £4%D5 ARE NIIDF O FCR
: THZ 200761 IN FLACE CF THE
STUPLIBR & FTGIFICl CAEDS

SPSTEPLIY L0 DSN=MZL2CTVN.LCa DL Iﬁ-S-IS‘—"=3HQ
SLFTILFCOL DD DSN=%2ZCTVMWEPRPFE M DI §7=34R.0 (A=EUFNQ=1

REPRODUCIBILITY qp

ORIGINAL PAGE I3 poor”

OOR
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Name Columns Format Description

- 49-50 F2.2  Relative Humidity*at Receiving
‘ ' Station (subsatellite point for
. altimeter) ' ‘

51-53 13 Surface pressure in mm of Hg at

Receiving Station (subsatellite
point for altimeter}.

54-56 I3 . Surface tempeéature in °C at
"Receiving Station (subsatellite
peint for altimeter).

57-61 I§ " Second station number if data is in
either the GEOS-C format or the
RAP format,

Transmitter for average range rate
"Reference for VLBI
Relay for SST

97462 Ab 'Second station name if data is
in DODS format.
Transmitter for average range rate
Reference for VLBI
Relay for SST

64-70 17 Satellite ID for Relay Satellite in SST

- 71-72 F2.2 Relative Humidity* associated with
: ' second station.

73-75 I3 Surface pressure in mm of Hg at
~ second station.

76-78 I3 ~ Surface temperature in °C at

- second station.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

NOTE: *Relative Humidity - If 40% input 40
¥ . If 100% input 1.

1.2-67'02



1 - .
Avoust 11, 1973

L)

'

JCL FOR GENOYHL UNIT 1 WHEN CENTER
CARD 15 USED

SZFICLIFIT Y1 DD UNIT=2407=4 +CCE=(RECFM=VES,LRECL=99Y,BLKSIZE=7294,
Fid DEN=2), LABLEL=( +NL )+ VCL=SER=XXXX

POOR

. .. 2.0-5.1



GEODYN FORTRAN LOGICAL UNITS

UNIT SPACE PURPOSE
) § Ephemeris
2  DODS Data-
. Base
Observation File
3 ‘ Data Tape
| Output
4 .. - DODS Data
| Base. .
Element File .
5 " Card Input

6 (CYL,(10,1)) Printer’

i REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

Punched

7 (CYL,1)
Output
-. 8 (CYL,iO) Printer

.

’ DESCRIPTION

GEODYN uses the JPL ephemeris

“for the moon, sun, Venus,
‘Mars, Jupiter, and Saturn.

Necessary in all runs

On 360/95 only. See Appendix

A.

See Arc Set, Group 3 - Termination
Card -of Group 2.

On 360/95 oniy. See Appeﬁdix
A L] ) .

" System card input unit; used

for GEODYN Input Cards.

System printer output unit,
10 cylinders of primary and
15 cylinders of secondary '
space are allocated. 1
cylinder will hold 1060
full lines of print.

GEODYN punches updated para-
meter values. The one cylinder
of‘priméry space which is
allocated will hold 1800

punched cards.

Used for satellite Cartesian

.ephemeris printout during data

rcduction runs.

2.0-6



L 4

"UNIT  SPACE .  PURPOSE __DESCRIPTION

-

9 . (cyL,10) Printer Used for satcllite Keplerian
L : . _ephcmeris printout.

10 (TRK,3) Scratch . Necessary for all data reduction
- ot __5 ‘ ‘;”l" rung.tcﬂllocatcd primary spacs
S _ | of 3 tracks will hold 495
SRR records. GEODYN writes a max-
imum of 600 records,

-

©.-11 (CYL,3) Scratch Necessary for all data reduction
g ) ‘ runs. Allocated primary space
. , of 3, cylinders will hold 060

. "_g ' | _': S -observation data records. Suf-

ficient space for the maxinzun
number of data records in a
- o . single 2rc nust be allecated.

12 (CYL,20) Scratch = Necessary for all data reducticn
. . | ~Tuns. 20 cylinders of primary
REPRODUCIBILITY OF THE ©_ space arc allocated. 1 cylinser
- A ated. 1 cylincer
ORIGINAL PAGE IS POOR : _ :
- of space will hold 1720 ¢y- .
servation cdata rccords..

13 (CyL,10) Scratch S Nccéssa?f for all runs. 10

t
. . ) cylindu‘:r_s of primar)- space ’
! | 0 . are allocated. 1 cylinder
) [

of space will hold 80 records,
Each arc writes five records.
14 (CYL,S) Scratch | TNeccssary for all runs. §
- ' o ¢tylinders of primarf space

‘are allocated. 2 cylinder

of spuace will hold S0 records.,
The number of records per arc
~is variable.



UNIT  SPACE PURPOSE

15 (CYL,2) Scratch

- 16 (CYL,S) Scratch -

17 : " Simulated
Data
Output

13 . Groundtrack

19 . Binary
: Residual
Tape

.REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

20 Data Tape
Input

21 - t Data Tape
: Input

"DESCRIPTION

“Necessary for all runs. 2
--cylinders of primary space
-tare allocated. 1 cylinder

of space will hold 80 records.
The number of records per
arc is variable.

Necessary for all runs. 5
cylinders of primary space
are allocated. 1 cylinder
of space will hold 80 records.
The number of records per
arc is variable.

GEODYN can simulate tracking
data or PCE data on option.

If a groundtrack tape is
requested, JCL will be
required for unit 18.

A DD card is necessary for
each file to be written.
GEODYN writes one file for
each Binary Residual tape
requested. |

GEODYN default unit for input
data tapes in GEOS format
or PCE format. |

'GEODYN default unit for input
data tapes in DODS format or
Simulatcd Data format.

2.0-8



UNIT

22

30

71

23-29
31-70.
72-99

SPACE

o~
‘

(29176,
10)

PURPOST:
ORB1 Tape

~Partitioned

B-Matrix
Scratch
File

B-Matrix

tape

Option 1/0

units

REPRODUCIB

August 11, 1973

f

.- DESCRIPTION

_A DD card is necessary for cach

file to be written. GEODYN
writes one file for each OREl

~ tape requested by an ORB1 card.

Necessary only for those runs
where the BPART option is used.
Space allocated is sufficient

for 10 records to be written.
B-Matrix size in bytes must be
less than the number of allocated
recrods times 29176.

A DD card is neceséary for each

file to be written. GEODYN writes

~one file for each arc exercising

the. BMATRX -option card.

 These units are not regularly

used by GEODYN and may be used

‘as additional data tape input

files or as RV tape output files.

HJTY(HFTHE

2.0-9



C  August 11, 1973

.

“*  .-~THE -GEODYN OVERLAY -STRUCTURE 1S

OVERLAY ESTIM
INSERT SSTIML LESTIM,PGSEVEL
OVERLAY ESTIM -
INSERT BFORM1 BFURM, BECLVE «BREADLEWRITE
OVERLAY JACCHIA(PEGION) , - ' -
INSERT DENSTY
OVERLAY J71J65
INSERT DES
OVERLAY J7 1J6S
INSERT DESO
~OVERL AY J71J6GS
INSERT D71
OVERL AY PRIME(REGION}
INSERT ACFLUX s JANTHG s AL IST oRFTMCD FLUXM FLUXS «CMUCEL « GMODEL
INSERT INTFLXFLUXAR ) .
OVERLAY PRIVE '
INSEDT GIAS  INDLPTIHNERARC«FRNTPR+CCEFLSIGBLK
INSERT SRFBLK,POERIIEBIAS.NCETARWFARTE
OVEFL AY CATAREAD
INSERT D“D‘QD.DATBS_uDCDELN-DCDDAT_
OVERLAY CATAREAC . :
INSERYT GEOIRD
OVERLAY SATCLCS )
INSERT SA4ATCLC e T .
OVERL AY SATCLCS
INSERT SATCLZ +3ATC21 ,SATC22 _
CVERLAY DATASIAC .
INSERT PCERD
OVERLAY DATAREAD L
INSERT SIMRD -
OVERL AY PR IvE .
INSERT NGvAﬂc-CHAnLY-CERC&N.SOJANT.SQ#NT fCSTHFET ¢ XYZ +MCONGR«ORGHBLK
INSERT PROCSL +PROCESCLVADY yCOWSLL«DATASOLCATROLLDYAG,.DNAGY
INSERT THUPOL s SUMMANT s CLARCT s CHOTREZRYZIUT W CSTAT W GRHF AL + G2HG AN
INSERT STAIFL,STAIRF ELSTAT +TRUEP s TAUSET (WIVAL ¢ VEVALL o VMAT
JHSERT STAIFZ«F +F1 +0BSDOT CESECT1 0817 ,GROLT
INSERY FRECCT JR2CUCL +RESFARRESPRY JCORIEL «COMADY
FNSERT SLIDEN +SLI0N, +RPCENFDENZ
INSERT TROSTA+TRIST. sRAMSCMP UPDOWK +ESCIONF,35CHFL
INSE2T REFIONRFICHNT
DVERLAY ST CCND
INSERT CCMPAR ,STAINP ARCFARLSTAPQZL
INSERT AREASCELTAZ+ INCENT
CVERL AY SECOND. .
INSERT ECIAV.CRBTLP «SLNGRV «TIDALWREFCCK
INSERY CCEF COMSINTIP INTERFLCSLIV
OVERLAY THIRD

INSSRT START ' , REPRODUCIBILITY OF THE
O R cone n ORIGINAL PAGE IS POOR

INSERTY COwCUF
OVERL. AY THIRD

INSERT A\TENA.DELAY-DILRh.DCFPLR-ICNREFoFCLE
OVERLAY THIRD

INSERT REARG
OVERLAY THIRD

2-0'10



INSERT TYPURB.GEDQDYN
OVEFRLAY THIRD

INSERT GECGIDH AVGPOT
OVERLAY SECCND

INSERT UFLATE
OVERLAY EXTRA(REGION)

INSEPT EFRJOR
OVERLAY EXTRA

INSERT ORD)
OVEFLAY EXTRA

INSERT HEADER
-OVFFL AY EXTRA

INSERT BMTWRT

Aygust 11, 1973

" REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR



2.2 Hardware and Software Restrictions

Normal operation of GEODYN requires 3 largé scale
~IBM 360 Computer with SUOK'bytes of user accessable core,
-one 2314 direct access disk unit, four 9 track tape drives,
one 7 track tape drive, one high speed cord reader, and one
high speed printer. For some applicatiohs,'GEODYN can
operate with only one 9 track tape drive and no 7 track.
tape drive. : ‘

The current GEODYN program is executable under
versions 14, 16, and 18 of the IBM 360 operating system.

The compllatlon of GEODYN requires an IBM FORTRAN IV
.Level G compiler and for more efficient operatlon also

"an IBM FORTRAN IV Level H compller with. level 2 optimization,

GEODYN cpntains four software restrictions. These
restrictions and the subroutines affected are:

—

1. Time difference tables must be kept up to date
in subroutine TDIF.

2. Polar motion data tables should be kept up to
date in subroutine POLE.

3. Solar and Geomagnetic flux tables should be
kept up to date In subroutines FLUXM and FLUXS.

4, Tables of the right ascension of Greenwich in
blockdata subroutine CONSTS must be kept up to
date. |

There are no GEODYN hardware restrictions,

REPRODUCIBILITY OF THE
' " ORIGINAL PAGE IS POOR
N 2.0-11 - |



3.0 GEODYN JOB SUBMITTAL L

B prepare a GEODYN deck for 3ob submittal the following
_.procedure is recommended:

1. Define' the problem to be solved.
. 2. Prepare a deck of the necessary GEODYN Input
- Cards.
3.. Prepare the JCL necessary for the desired GEODYN
execution. '
4. Assemble the deck and submit to the computer.

3.1 Preparing the necessary GEODYN Input Cards.
1. Determine.fhose»parameters of the problem

definition which must be defined by COMMON

SET cards (i.e., gravity model modification ,
lunar and/or solar gravity modification, geo-
potential coefficient recovery, station estimation
parameters,-modifications to the atmospheric
density model, and modification to earth constants.

2. Determine which COMMON SET cards are necessary
" and prepare these cards.

3. Determine how many arcs will be required and what
parameters must be defined b each arc.

4. Determine which ARC SET cards are necessary

for each arc and prepare these cards.

5. Order the cards prepared in steps 2 and 4 so that
' they conform to the four groups within each
set and place these sets in the proper order
« as follows: '

' 3.0-1



.Run description (Group 1)
Option cards (Group 2)
Station position cards (Group 3)

COMMON SET

COMMON SET
. ~COMMON SET
_._COMMON SET

Termination-card {(Group 4)

- ARC SET - Arc description (Group 1) for ARC 1
- ARC SET -~ Option cards (Group 2) for ARC 1

ARC SET - Termination card for Group 2 (Group 3)
for ARC 1

ARC SET - Selectlon/deletlon cards (Group 4) for
. ARC 1

ARC SET - Arc description (Group 1) for last arc
ARC SET - dption cards (Group 2) for last arc

ARC SET - Termination card for Group 2 (Group 3)
for last arc

"ARC SET - Selection/deletion cards (Group 4] for
last arc

NOTES: Always required for orbit generator mode is the ORBIT
card. '
Usually required for orbit generator runs also is an
OUTPUT card.

STAEST, CORREL, BIAS, RESID, CULL, EDIT, PREPRO, SIGMA,
VARCOV, and ARC SET, GROUP 4 - SELECTION/DELETION CARDS
should not be used in orbit generatcr runs.

An ORBIT card may not be used in & data reduction run
" under any circumstances.

_ A problem may consist of any combination of arcs in
orbit generator mode and/or in data reduction mode.
If any arcs are defined a »>eing in orbit generator
mode, the maximurn number or outer iterations must be

“one, and no commen irTameter estimation may be requested. A
common parameter e: .mation prcblem must define all arcs as
being in data reduction mode,

3.0-2



3.2

Preparing the,NeEessary JCI. Cards.

1.
.2.

3.

GEODYN Deck Asﬁembly and Job Submittal.

Determine which JCL cards are always necessary

- for a GEODYN run.

Determine which .JCL cards are required for the

specific mode of operation for the GEODYN run.

Determine what additional JCL cards are necessary
for special output requests. | _ ,
Combine all necessary JCL cards into their proper
order as specified in section 2.0.

1.

Place the GEODYN Input'Card deck into the JCL

deck after the DATAS DD card and follow with a

delimeter card.
Submit the job to the computer with the proper job
identification slip. - '

—

3:0'3



&

4.6  GEODYN EXAMPLE JOBS .

On the following pages is a comprehensive set of
- —GEODYN example job setups. ~GEODYN Example Jobs 1, 2, and
3 include the setup examples for the GEORGE, DELTA, CRB1
Conversion, and GROUNDTRACK programs. By combining the
- execution of the GEODYN Analyses and Graphics Support
Programs with GEODYN execution, the most common usage

. .of the support programs is demonstrated.

4.0-1
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4.1 Example One .

This sample run is a 4 arc station estimation rumn
using station constraints. Included are two 2 day-EEOS-I
arcs and two 2 day GEOS-II arcs. GRARR biases and timing
errors are estimated. Following the GEODYN execution is
a GROUNDTRACK execution for arc 4. |

_ This job was run on the 360/91 and requires core
-and time as follows: \

CORE cu  1/0
GEODYN step 394K 6.23 0.96
- GROUNDTRACK step 376K 0.03m 0.02m

- 4.0-2



. LN : ' - ,' ) '

s
.

'GEODYN EXA4PLE JOB ONE ; L
L S ' v L el

. . o - R 1 .
_”ooo JUB--. : N :
JIGENDYN EXEC PGV=2CTVMGDM,RIGT ON= 300f

F/STEDLIN .0 DSN=MZ2.2CTVM.LOADL IACISP=SKR ) .

Z7FTOIF001 ON COH=M2  ZCTVY EPHMEM DI SP=SHR DCH=BUF NO=§ . e
PFFTOSIGO1 5D LOMAMESNATAS . .

"FZFTUSF 01 DO SYSCUT=A,CCR=(RECF M= VEALLRECL=]137,CLKSI1ZE=7265 ) _ o

/7  SIACE=(CYL,20) ) . o
FZ7FTOTFRD1 N sY5 SOUT=NCCB={RECFM=FR,LRZCL=00,ALKSIZE=2001}, .

I’ SIACL=(300,100) '

F/FTO3F00] 9N SYSTUTSA CCR={ IECFM=VOA,LRECL= 117 ALKESIZE=T205), -

77 SPACE=(CYL,10)

Z/7FTO3FI01 DD SYSGUT=A,CCE=(RECFM=VHALRECL=137 DLESIZE=T7265),

/7 SPACE=(CYL,10} ) :
F/FTI0FO01 DD UvIT—DISL.DCQZ(ﬁECFﬂ:FF.LRECL=46.0LKSI2E=AOO). i
L7 SPACE=(TRK,3)

Z/7FT11F001 ND UNIT=0ISYr DCU={RICFM=VES,LRECL= €8, BLKSI2E=7204),

/7 SOPACES(CYL,3) '
//FTI2F00! DD UNIT=22140C3=(3LREIZE=7 202, 0UTNO=1) ,SPAZE={CYL,20)
J/FTI3F00! 3D UNIT=DISK,DCB=(RE Cr“-VS.HLVQIZh 132 GUAND=LY,

47 SPACE=(CYL.IC) . .

FFIFT13F 001 D0 UNITﬂﬁlﬂﬂpCCUﬂ(ﬁich=VS|aLKSIZf=!ﬂ0ﬁcGUFHO=1)l

res SYACC={CYL «5)

SZFTIHF001 0D UNIT= 2314, 0C0=(3LKSIZE=1300 I RS ) JSPALY = CYL.)
FIFTLI5F00T 0D U\lI-dJl0|Ucﬂﬂ\NLLFP—VGDDL“‘uL—l‘Uﬁ|LLl3E?E—iﬁdht

7 BIFRU=1} 8PACE=(CYL S ) :

SIFTI2F001 DD URIT=DISK,DCA={h:C :“*FﬂfLQECL=30.GLK5173=l?00|QUFHDf!J|

£/ SPACES(CYL,1}.0159=( (PASS) OSHRLGRPD TR o

F/GDFT225C01 4D U IT=2400Q0- Gy LABOL= ;LD ) 4 VOL=STR=DATAL , .

77 DCB=({FECFMUF R L PECL=a0, LY S§]175=32030,35H=2]

77GD.FT255001 DO UNIT=2400~G,LANELS (D), VOLSSEF=NATAZ ,

7 SCA=(F SCFYoFD, LECLS A0 SLKSI2E=32000,95=3) “

F/7GDT2CFCO1 0D UNIT= 2400-T,LAREL={ 4FLO) ,VOLT<R=0ATAd,

F 74 HCn= (PECFMe F"!;L'(ECL "IO.FLI:.nIZE—-'E'GuO'D;.N—J)

FISYSURUNMD LD SYSOUTZA L SPACKE=CT YL, 1) )

Z/DATAS DD # : .
STATION ESTIMATION USINMNG 2 GECS=11 2=0AY AQCS AMND . T :
2 GEOS-1 2-DAY ARCS VITH STATICN COWSTRAINTS AND

SOLVING FDOX GRARR UIASELES AND TIMING ERRORS

STALST 1037, Sa Se 50, ; .

STAEST 1126, s% ' Se . 50: 1037,
STAEST 1042, Se ° , Se " 50. 1037.
STAE ST 1021 . Ge Se S$0. 1} .
STAPODS ' o '

IRPCINIO2T 34254 9,7672 2625443,6130 ° =53,693

WFTHYII022 263253.1400 27R £ 4. 1600 ° —42,000 ’HHE
100BER1O24-212325, 8786 1365215.1400 130,403 - HEBBODUGHHLITY OII!:OOR
ISATASI020-23 G53.7930° 20516536617 713.890 QRIGINAL PAGE IS
IMOJAVIOLD ASINAT . 937 282 SRD.U1G1 876+ 2514 .
1IOUBUII O3 1-2658 1 .a857 274226.2677  1%40.977

INEYF_ 1032 474420,2600  3071646.1400 45,000

1ICOLERINTS £asnti T, o551 212 C26H L7052 15A. 357 )
IGFGIC 034 42 121,5305  2626919.5072 203.1062

IZHYTLIOSSY D128 A0. G600 INGLR .94 S0.al '
JRUSHNLIONY 251D 7.2790 277 741.10600 243,633 .

lONGhLIOZﬂ-JSJ?!Q-bﬁl?_ FavoTi 4. 501 V9,573



CEOS=I1 UPTI{CAL CATA
MAY 22,1358 Twl DAY ARC

. eec¢s22

€ecs22 s 4 ‘
L A21721 27,3151 8234 20671 €3 .652£45225

= Q225 SL123C7745TEC —~Z1P7 4073957425020

SAT 1 1.23 2110831

L) L]

' 4.0-4

*
tE0S R 1. 42 2E12 7.3%42 ZTT? FeCezet) €L, 0%
L ATANANYfL3-Y T 12,388 47173€,207F° 13T 5,777
~CATE 23 :
ang t . . i
@EOS=1 67 ATE 2MD OSTICAL C4Ta
VAZZH 2R, 17ES Twil TAY A2
ERCAPHS . ‘ ’
CECIIZIN 3G 5,002 5 1
1279 3223.570 <4 G4a 3771633 .75.26%055 583532 e29w IT3E3
wlAT7 I ETI?LIIISIALE 3755 81537335356 619ent 325027553
EAT 1 1,22 1724 5 ‘
PFEPQD11 Ze
SICM A . 1 243
TG A , - s, 2+ 0 -
SiGva &0 . 1Q e
eIGMA 3e .. 12+ ¢
BIAS 1126 0. 1Ge ' 2.
elas 1126 2. Lel0 _ 3.
cata 126 _ o o
SELECTEES326 €EC22E Co- -
£NCALL
aRC 2
CENsS-.I OPTICLL DATA -
NOVEMAFD 2441563 TWO CAY ASC ’
€51124
€ES112420 55 2.COCN € t .
—-AEITLICTF 5243523 —-€a54752,23672145 277551433450 25173
211 ea21E5%311522 ~2291 2275116113732 -667£e231 221 371375
SAT i 1.23 172 %
SIGYA te ' 2%
SIGHA e 2D
CATA 120
SCLECTES51124 E=112¢& 1
ENCALL -
ARC 13
GEOS—11 GATR DATA
FEPAULRY 25,1363 Twd CAY ARC
£TCZ25 .
€8c225 s 2 : :
e PTEZSECTEICLBAGEAL (7 Ce226E876633754T 370 €7 =CaTl1674c5 J1ET7TIICD 37
| =03e1CS43E5424375557D L4 (4580 226245327S74€) €3 Oecild 37036G7ET7SD D4
SAT 1 1.23 2114 E31
S1GMA i 1D
SIGMA a, 126 ¢
BIAS 112& O ‘1Ca . Ce
BlAS 1126 C. Cel0 3,
€IAS 1123 0. CeOC S
ElAS 1122 G, 0.005
‘CATA 125 - N
SELECTER 2205 cace2? . 2s
SELECTF 635225 6ec227 36
ENCALL ' REPRODUCIBILITY OF THE
£nC 4

ORIGINAL PAGE IS POOR

=60bI 1) 3247 2720C8
=370ws 26524, ICSTST



8

StGue .. B _ : 2.0
LEIGVA By 19 4
oUTPUT 1 o 7 S

eqzrnal - .
CATA 126 T : o
STLECTECI5:2 . &ersis ' 1
FuDaLL- Cs ‘ .

C#F EXTC LINK IS ATGICN.SC=2C00K
FILING LSYSLIN 20 w

INCLUDY LRai i ZCMnoRe)

INCLULS LE3TLiIB(2I%J34RL)

INCLUCT LCASLIZCZCTGRTYR)

ENTRY VA TN ! . .
LIGRSTLIFALL OO DSHN=ZEGRRCTRX WO ISFS(CLIHILETE)
LICGODLTAS LD = :

IECSVNIC 3T 2512 TW.2T76R 277 741.1€5C 24€,023
END .
PLOTS . ‘ .
TIME ¢SCS523. . cecs2a,
LapPLY o .
caTS i
- LASY
| AEPRODUCIBILITY O

. ERIGINAL PAGE I3 POOR



4.2  Example Two .
This sample run is a five.-and -one half day GEOS-IT
data reduction run which estimates 2 pairs of resonant
geopotential coefficients and a solar radiation parameter.
Following the GEODYN execution is a GEORGE execution
which computes ROSRAN range zero set biases and timing

*

erIors. : - A ¢

-~

This job was run on the 360/91, and requires core

and time as follows:

CORE CPU I/0

GEODYN step - 338K ~4.16m 0.83m
GEORGE step 326X . 0.11m U.Oﬁmv

» REPRODUCIBILITY o e
) OF
ORIGINAL PAGE [ POOTgE
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a ., . . . L X

. " - -
L] N ' h ) ! ' -’ ) N ' .. " ’ I.. ..‘_; . " h - ' - : ' ' -
- : ‘ L LR : - March 1, 1973
. . . . « ) N R . .
B ., ' . . ’ e . ..'. ) .. _-‘.‘ ’ ’ L ‘. b . o
A ) o T Pl T .
. . i T .
- GEODYH LXAMPLE JOB, TWD > ST . .
' . R R v L. : .
RN 2P ) . ;h\_ﬁ 7 '.‘ ) - . . .
”_CO. JO% & ’ ) s - . . : . .. - a”
74 GEDDYN EXTC PGM=z ZCTVMGDN . RIG] ON= 30K . S SR
F7STEPLIN D DSN=v2.2CTVMLOADL (0,0 15P=SHR =
Z7ETOLFO00I DD OSHENZ,ZCTVH.EPHIM D] SP=SHR NCA=GUEND=1 ‘-
F/FYO5FU0) GO UPRAMC=DATAS .

F7FTOSF 301 S50 SYS50UTRALCCO=({RECFMoVRALRECL =137 «RLKSIZE=7265 ),
47 SOACE=(CYL,20)

F7FTOTFODY 3D SYLOUT=NCCR=(RECFM=F N LRECL=A0 HLKSIZE=000)

7 SPACE=(20D.100) ‘ :

F7FTO3F001 0D SYSQUT A yDEB=( RECF M= VDALRECL=I37 . OLKS 12537265 ),
L7 SPACE=(CYL.10) ’ :

L7FTO2FC01 D SYSOUT=A OCE=(RECFM=VRALLRECL=137.PLKS1ZE=7265),

47 SIACC=(CYL.10)} -
F7FT 127001 DD UNMIT=DISK(CCAS(PECFMEFBLIECL=40,BLKS] ZE=4560) o
 #f  SPACE=(TRY,3) ) :

FPFTI1F 021 Do UNIT=DISK.DCB=2{ RICFUSVBSLRECLEEE JULKS 12227294 ),

Fr SPACE=(ZYL, 3) B
FIFTI2E001 DD UNIT=2314,0CA=(ALKSTZIC=7232,UN0=1 )} ,SP2LE=(CYL, 20}
ZIFY 12001 10 UNIT=0DISKDCRT(RECFMEVS  ALKSI ZE -1 632 JBUFNO=1 ] ,

. SPALOS(CYLY 10D .
ZIFTIAFD0Y 0D UNIT=DISK(COBT(RECFMEVE ILNS] ZE=1 A 04 ,BURRDOT] ),

7 SIACF=(IYL,B) )

Z7FT1SF00T 0D USIT=2314.DC3=(ILKSIZES1800.AUFND=1) SPACE=(CYL, 2
F/FYISE001 C0 UMI1=2014,0CU-(3TCEN-YAS LBICL=10004 ,BLKSt7E~1E a0,

S BUFNOzI) EnACT LY, G)

PZFT12#001 20 uwirzo:sx.ocaztaecru:vns.tn::L=x:2.aLnsrrz?w?on.BUij=1).

¥4 SPACE={CYL 1) DISP={,PAGS)},D8N=LOGEGIIGE ’ -
FIFT20F201 b UV!T=2&DO~ﬂ.DCB:(RECFH=FB.LRECL=EOu3LKSIZE:%OOO.DEN=3).

I7 LADBSL=( L2 ) W VOL=SER=GZOSNATA
F75YSubuvr 2o SYSDUT:&.SDACE=(:YL-l)
FIDAYLS DD = -

AS 172 LAY GCOS=1T DATA REDUCTION RUNY w{TH THE CSTIMATION

OF 2 PAIRS OF CESCHAIT COGFFICIENTS £ND A SOLAR FADIATION PLRAMETER
FALLONID 3¥Y A GUDFGE RUN COYDSUTING HOSYAN GRARE TIiMING ESRQOS

RECUEF 131 045 0.5 k1.
RECOCT 1413 : ‘ ' - 0.5 - 0.5 €1,
DATA 2 : : ‘ : ]

DATA REDUCT 10N

CEQRS~IJ GRAAER DATA n - T . )
FERKUAEY 21,1968 S 1/2 DAY ARC ’ . ' .
650221 , . . ' . .

620221 s 2 _ R )
1075143,141664078 “76466F3,030124558 -001620.477°051%81
~2040.,195244212024 269,1950750822221 . =6923.057127010592 )
SIGHA 2. 10.

SI1GuUA ‘3 12. . )

SR .6 a ' REPRODLKIBHHTY

autPur -1 _ : ORIGINAL, pac OF THE
Isay 1 3.23 , 211.031 RNV VT
PIEPROLY : o . .
DATA I T _ . :
SELECTSU0221 0000 6L02206 1200 20

EHUpAL. % : . :

€7 LXC LINCG) GEG IO, 605 400K o

ZZLINC,SYSL T BD 4 , : <



INCLUDBE LratLlatzcvLcennsy
SEMCLUDE LACLIS{ZZRLGwTYD)
INTFEY Mals
FPGQFTISF001 2L [LSHSEGEOSST
F7GD DATAT DD »
RAKGE RASRAN
FLOY .
OATA )
LAST -

«CISES(OLT IIL™ 12}

REPRODUCIBILITY OF THE
QRIGINAL PAGE IS POOR
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4.3

b

4)

Example Three

Arc 1 is in orbit generator mode and uses converged
double precision elements to generate an ORB1 tape.

Arc 2 is in data reduction mode and uses the same
starting elements as arc 1 and the same data period
that was used to obtain the arc 1 elements. Arc 2.
uses a truncated gravity model to reduce the elements.
An ORB1 tape is also generated by arc 2.

A DELTA execution follows the GEODYN execution and
computes and plots orbit differences from the two
ORB1 tapes. L

An execution of the ORB1 Conversion program follows
the DELTA execution. The ORB1l tapc written in

arc 1 is converted to a 7 track, IBM 7094, single
precision, binary ORB1 tape.

This job was run on the 360/91 and requires core and

time as follows:

: CORE CPU I1/0
GEODYN step 348K 2.36m 0.46m
DELTA step ' 200K 0.04m 0.03m

ORB1 CONVERSION step 154K 0.29s - 0.0Sm

-

4.0-9



. . T S e R - L March 1, 1873
e Lo . N .
. . ‘ \-" . ' W, . .. LN ) - . .
L L. REPRODUCIBILITY OFTHE - -
Lo . _ ORIGINAL PAGEISPOOR .
+ ¢ GEODYN FXAMPLE JOA THREE . '
- ' : PP . L
Fleve JOB.as . o : : . I
Z7GEQIYH EXEC PGUSZCTVYHMGDNRISTON=3L0K K .
FISTEOL TN O OSM=G1lGIRHP L GEAGTR D1 SP=54R )

"ZZFTOLFI01 11D usw-cx.?crvu.rnn-u.oxqn=34n.oc3 SUNS 1 .
L7FTO05FQ0] ND HOHANT=DATAS
Z7ET05F001 DD SYSUUT=A (CCR={ROCFR=VEALLAECLS 11I.BLFSIZE-7?C BN
S SPACT={CYVL.20}

ZZFETO7ED01 00D SYSOUT=A,DCE=(IECFM=F I, LRECL= ao.nLlezc 9001},

/7 S ACE=(300,100)

Z7EY02£904 OD svsouT=A}ccu=(QECFM=vnA.LnaCL=137.NLKsrzs=7205)._ *
27 SIACE=(CYL, 10)

- FPFYO?PFO00Y SD SYSUUT=A CCLE={ RECFH=VRAJLRECL= lS?cPLkSlZ-“72f5).
£/ SPACE=(CYL.ID) ’

Z7FT13F00L DD UNITEDISKDCO={ RICF¥=FO,LILCL=45BLYEELIZ7E=4601},

F7  SPACT=LTRY,3) ,

Z7FT11FQ01 DD uv17=orsn.ncu=(9scru=vns.LnitL:&ﬂ.nLKSI?E=7294).
o #7 SPACE={LYLLV3)

CZ/FV12F001 I0 UNMIT=2314,0C 200 KSIZ7E=7232,AUFHD=1) «SPACE =(CYL,20)
FZFY13F001 DD UNIT=DLISK(DCAS(ZICFMaVS MLKS] 2E=1 632 JBUFND=1) .
F7 SPACE={CYL, 10) _ _

ZZFV 34K 0C1 DO UNIT=DISK,CLN=(ECFHaVS, ILES] 20=1730A 4PUFRO=] ). :

/7 SRACE=(CYL,S) ' :

IfFTl::l'clc.l AN IMIIT =22 A DCHs (N VSIS0, 'itl-—\.rn-—il '-'.th_":"f_‘\’l_,?)

Z2ET180 001 "w:tuzzza.L:S:(ﬂ:crr:vus.Ln:c 1904 PLESI2E =108, . .
7/ BIFHOZ1)SPACE=(CYLLS)

FZET20F 001 SO UNIT=2400-4,DC3={RSCTM=FR, LS CLnFO-1LV'IZE=ﬁCOO'Qﬁn=3}-

£/ LASIL=(,DRLP) ,VOL=SER=CENSDATA

F7FTY22F001 A0 UNIT=0ISK.OCH=(ITCFM=VS,LLESI 2522304 JRUFHD=T ),
£7  SILCNE=(2604,50),015P=(42A55) ,0D81=00301A . -
FIFY22F002 GO UMIT=01SKPCES(UICFAY=VS,RLKST ZE22304,RUFND=1), .
L7 STACE={2404,50),CISP={PASR) DSN=LNIDIN
F/5YSUDIP DD SYSOUTSAWSPACES{IYLL)

ZFUATAS DD & ' _ .

A T¥O ARC 2UM FIOLLOWED RAY DELTA AND 0731 COMVERSION
ARC 1 IS AN DUIGIN USING COMVIPRGED ELfSMINTS )
ARC 2 1S A DATA REDUCT IOH OVER THE $SAS PIRIOD WITH A TRUNCATED GIAVITY *

_ SOIL
STAPOS . ' .’ ¢
DATA 1 : ' ’ .
ARC 1 OR3TIT GIMERATIR WITH 0N1 TAPST AUTPUT - .
APBIL 28,1666  ONE DAY .ARC - '
GZD5-1 SATILLITE STARTING ELEMENTS ARE FROM A PREVIOUS LAYA REDUCTION
6504 2 * :
660423 1 o .

0.3700351S055%714062L07 - e 5TISHALTASIGA022R05 —eBGASCALIAYI2EITOALLDTY

0.2230602012601381504 0. 712041 733203G701 04 «ET31012622257795102
DRAG 2.3
SAT . 1423 - {72.5 : .
ORI} 300 GOHO4DRB. . . 660429,
oY . bovaza. 660426,
OUTPUT 1 S00. -
DAT A : : '
AMC 2 NAT A BEDUBCTIONN wITH 0273 TAPE (WITINT
APRIL 27,1 %00 NI GAY AC TRUMIATED A28V TY MinTL
GCEOS-1 SATLLLITT SAME STAGTING CLIYIHTS AS PRECICING ARC

. Al . 4 . b

4.0-10 .



E£60429 . :
66QA2Y s 1

Ce3TLNIT1ScHETLENZLLT ay € AT LT 35583182
e Qa223L65201200]1 21804 Ge1C2413232333741
TARTH 1616
CRAG F | .
. SAT " te23 : 17245
PREPROL 1 ' 1.C ]
S1IGMA 1. 25
sIGvA 2e 2.0
SIGMA caa, ) H.0
0RAL 30 SEC428Be 657 423,
CATA 1 o -
SELECTEEDAZS 6€0425 . ' i
EMDALL

27 EXEC LINKGCFEGICN.GE=22CK
LILINK JSYSLTIN DD *
INCLUGE LOADLIB(ZCTVYMDEL)
INCLUDSE LPADLIS(ZIRGwTYC) . .
ENTRY "aAlh
J7GOFT2IFCT1 COD cca=tnsc#v==e.L:ECL=a.atxs1z5=4c=2.osc=xl.
77 LABEL=(4ELP}UNITS24CC=T 4 VIL=ECE=RCATON
#FGLSFFEIFOIL TD OSM=ECFRIA D ISF={LLD « 2A5S)
FIGO «STE2FL1 LD DSN=ENAD 13,47 ISF=(CLT e DILET D
Z7G0 DU DO DSN:H.LINK.SYELPOCQDISP=(9LJ.D=LETE)
AFGILL8TAS TO =
T61 -
COMP AR ING A CONVERGID 1 DAY A RC
WITH THY S£4Z ARC CONYERCTD
wWITH A TLOMCATED FACTH WSLOSL
2L CYEC FOLTTAMG

2750 CT «SYSIN DD = -

IHE DR33 CONVERESION FCRTRAN DICX CafS rERE
27 EXEC LINXKGD
S7GN LTI IFCTL UD CSN=ECAB18 I ISE={DLD+DIILITED

LCd —e2432141d 212837 J81L 2T
ECa ded? 313z 33228756602

APGILFTLIFC:T OO0 UNIT=24L C=-T7+CCEB=ESCT VTG, LICCL=221+43-<3[Zi=210%,

74 GEN=13sLASEL={ +BLP )y VCL=SER=ECFTCH

REPRODI;TGIBILITY OF THE
ORIGINAL PAGE 1S POOR
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4.4  Example Four . | BRI

This sample run is a 12 day 0GO-3 data reductlon run,
which estimates a drag parameter. Both data and elements
for this run were obtained from the DODS Data Base during
the GEODYN execution, GEODYN chose to use a variable step
size for the orbit integration. The short amount of time
required for this run should be noted.

This "job was run on the 360/95 and requires core
and time as follows:

Core = 364K
CPU = 1.5 min
: ' MI/O‘ = Otz_min

This is a twelve day arc for which 4 iterations were
performed for a total of 48 iteration days. The time required
per iteration-day was

-

2 seconds/iteration-day

which is apprOX1mate1y five times faster than would
have resulted from using a fixed 100 second step size for
the integrator instead of variable step integration as GEODYN
chose

4-0’12



) ‘ LI : L : . Marcs 1, 1=
. . . . . . | L :.. ... .'_
. . ’ T
. oy . . ]
“GEODVN CXAMPLE JOR FOUR e L
"o ’ ST = ',:'“' ._:5} ’ X .
74 JI3ae s * . . Lt . :! . . ot
7 GLOSYN EXEC PGU= ZCTV”GDH.Q GITOM=3NOK " .-.;
Z7STE2L 13 DD DOMN=GL «GIPHP GTO5TR, DIEP=54R [

FIETOITrO6G)Y S50 CSN:GI.ICTVM.EPWZ“.DI5°=S49-DCH=EUFNO=17

FZFTO21790) 1) DSH=POHSUNMIT=231 4. VOLSERA=I0ONS02 DI SP=SHR

{4 S’ACQ (TR, [(3304)),CON{RO0FR=F LOLESIZT=3020 4,305 N1}

FIFTOAX 001 2D UNIT=2400-9.CCH=({QECTM=VRS LPECL=103 ¢ ILKSIZE=1044]),

7 LAHEL=( DL VOL=SER=CUTIATA ' .
Z/FTOAF001 DD DHN=PELS.UNIT=23]1 4. VOLSSER=D0D502.DISP=CM4R,

Z?  SOACE=(TRE,(27131),0CR={RICTH=F,NLKS] ZE= 3520, BUFNO=21 ) . -
FZFTOS5FI0] DD DDMAME=DATAS :

“#/FTOGFGO1 DD SYSOUT=4,DCE=(I2FM=VRALRECL=137BLKSIZE=7265),

7 SPACE={IYL,20)} ) ‘ . .

Z7FTOTFOOL LD SYSOUT=3,CCE={RECF¥=F B, RECL=80,BLKS1ZE=800).,

£’ SPALCCE=(2092.1001} - -
#/7FTO3F001 DD SYSIUT=A,LCES(ICTFM=VBALRECLS 27 JPLRSIZZ=27265),
Z7  SPACES(CYL.10} : .

FIFTOIF0DY DD SYSOUT= A|DCE'( RECFM=VDALLRECL =137 . BLESIZE=T72065 ),
f S CE={IYLL,I0) -

FFET 127001 DD UL IT=DEISK, DCP"(“'CFV“FB;L0CCL~66cBLKS!7 =460)
7 SPLCE=(TRY, 3)

FPEYIIFR01 20 UNIT=DISA+DCO=(RICFM=VAS LEECL=6R+PLRSI2E=72Ga ),

L7 SIACL=(CYL, 3) . .
P R L I » e ST TR LBt [t Bt o i B F I T DN IR - Nl B e -

LI B I ] & B A R - N ] sow =131 \—'IL Bl ISR A R R I I A IR L T i S SRR e
Z7FTIBFO01 U0 UNIT=DIiSH i DCH=(RECFMaVE LRSI ZES TGS AUFNG=1),

[}
27 SPACE=(CYL,10) '
FZFTIAFO001 20D UNITE=DISK,DCOs( RECFM=VS ALKS] ZE=] B304 ,BUFNO=1),

7 SIACEZ(CYL.5) .

LIFTIDF0D]1 DD UN[T:“BI&.OC%=(4LKE!ZE=!900-HU”NO=I)h&OQCF=(CYL-21

FIFT 158001 2D UQIT:ZBI4.DCD=(EECFH=VUS‘LHECL=1804cELKSfZE=iEO%o

rdd BIFNDzY Y SPACL=(CTL+5)

FZSEYSIDINT D SYSDUT= h-SPAC'=(.YL.1)

T FIDLIAS DO ¢ ; *
DATA RICOUCT IO FOB THE DGD 3 SATCLLITYE

DATA AND Z_ZwYUTS FROM THE DIDS DATA RASE

© @JTPUT ING THE DATA USEC ONTD A TAPE ON URIT 23 REPRODUCIBILITY OF THE
DATA ORIGINAL PAGE Is P(}OR
0G0-~3 ARC C3TAINING DATA FROY DODS DATA DASS -
SOLVING FJ% A CFAG COLFFICIENT : _ e '
PADGRAM DI¥AULT FOR INTEGRATIR STEP SIZE AND MOOE ' ' )
00527 . , .
700523 S ‘700210 ; : R |
EDIT 3.5 ™ 1000, :
DTAG 223 5
SAY 1.23 T212.5 660490,
DATA 202 ' . L
. ;. ,

L



4.5 Example Five

This sample run is
Tun with B-matrix output.
estimated as follows:

Coefficient

: C(22!14)
5(22,14)

c(21,14)
S(21,14)
€(20,14)

$(20,14)

a priori

value

-9,25362D-27
1.12578D-25

SA0 1969
SAO 1969
SAO 1969
SAO 1969

starting

value

-2,51579D-26
8.25801D-26

SAO 1969

SAO 1969
SAO 1969
SAO 1969

1%
1%

1%

" 1%

1%
1%

of
of

of
of
of
of

a
a

a
a
a
a

a one arc geopotential recovery
Six coefficients are being

standard
deviation

priori
priori

priori
priori
priori
priori

This job was Tun on the 360/91 and réquires core and

time as follows:

Core
CPU
1/0

356X
3.1m
0.97m

4.0-14
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value

value
value
value
value



N *, March 1}
- L] ) . ‘ .. .
[ "' .
c ) . . L
GEODYN CXAMPLE JO3 FIVE e Lty
. .-. ' N . . . . e .- ‘.- i ! h .
M - a 1' . .."'_ . " .,- -
VN EE JON s e " : a -’
Z7GLEODYN EXEC PGU=ZCTVMGDN,PFAION=350K -, .

FESTEDPLIND DD OSHTM2.7CTYH.LDADLIA,D]SO=5HRA

Z7FTOIF00] D0 DSH=2,ZCTVH.E2H= 4, D] 5P=547,0CB=BUFKE=1

FZETOSF00L 2D LULMAMEZRATAS -

JZFTOLI 001 2D SYSOUTZA CCO={IETFMU=VEALRECL=137 ALKSIZE=T2A5 ),
oo SPACES(CYL.2D) -

SIFTOT 00 D0 SYSOUT=R,.DCE={ RESFM=F G LRECL=30 ,0LKESI{7E=200],

7 SIACE=(HQO,100) :

FZETOUFUO0L D0 SYSOUT=A (OCE={ICCFH=VOALAECL =127 OLKRSI2F=7265 )

£/ SOACE={CYL,10) . . <

Z/FTOZFO001 30 SYSCUT=ACCU={IEZFMaVRALICCL=137FLKSIZE=T72E5 ),

£/ SOACE={CYL. 10} ’

FFFTIDFOCL D0 UNIT=DISK DCR={GCCFM=FBLIECL=4G,

r74 SPACLE=({THR, 32

FZETLIIFOO0T DD UNIT=DISKDCAR={PICFM=VDS LFECL=0

A STACESICYL,., D)

FFFTIZFN0Y DO UNIT=2314,0CH=S

ZZFT 135001 0D UNIT=DISK.DCa=(2

Zf  SPALCES(IZVL, 10}

Z7FT 14001 DD UNIT=DISK,CCRB=IRECFM=VAELESI ZE=1 204 .0UFNO=1),

,’ SYACE={IYL,9)

RLKSIZE=4560)
ByOLESIZE=T7224 ),

ALKSIZo=T232.8 =1}, ,SPLCL={CYL.20)
FCFNM=VSLIILES] ?""1( 3z a‘lU ‘JO=1 la

FPFTISFG0L LD WHIT=2214.DCH=03LNSI7E=] 20043UEKTD=] ) +SRLCE=(CY L, 2)
FPTTIH5T281 20 UNIT=Rol8,, nir={ 2 0 fueNO5LATIL=I 084 LRSI ZT =100,
7 BURKG=1) 53 ATH=(TTL 8

FIFY20F 301 DD UM T 2¢‘-00‘-'¢.l‘("' (ICCFmM=dn, LR
7 LANSL=( . .0LP) WOLESER=GTECSDATA
Z/FTT1500! 20 uilT=2400~ fa.l}C Iz{ RECT M= VHS,LRZCL =308,
7 DIH=3)s LABEL=(1.0LP),,VOL=SSR=RMFATRX
F7SYSUDUYAD DD SYSTOUT=ALSPACE={IYL .1}

CLED BULESTI2E=2C00.DIN=3),

BLKSIZE=50 12+
el

FPDATAS DO &
(2L E R LR LA XY

DATA IECUCT IO WEITH B“ATP]X ouTPuUT

gttt trrivx
ReCDLIF2214

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

9.?53623—27 1.12578D=-25 01 « 0}
RICOUT 2214 -2.515%790-26 B.250010-26
RECOEF 2114 ’ . - « 01 - «01 N
RECOCZ 2034 .01 «01 1.
STARCS R Y “u '
1APUININ2L 302%49,7R72 PE2R/LLBL6130 53, 693
1FHYR1022 263253.1400 275 E 4.1600 -42.000
10O0PER1024a=-212125. 0786 ., 13632151600 130.403
ISATASI0Z3=-373 #51.783a RPGLIS3.HG1T 713.690
FUDIAVLIIIZN 391ua7 . 0G37 203 552.%161 876.254
1JINUTL0ILI=-25651 14497 216226.2077 1540.677 S
INEXFLI10O32 474429,3000 2071046,1400 43,000 '
120LN61033 645217 #2051 212 $35.7652 156,367
IGEONCI034 a1 121 .53048 2625C€19.5072 203.162
ERNEF_103% $120060. 3750 35612 7.%34 20.41
JAOSPNI0BT 3S12 T.2790 277 741410600 £49,933
1IR0P_103%= 3535732, U617 1a25714.8501 94%.579 ’
INENELGLG? 1512 V.20407 277 TH0.0600 450. 057
ITANGNLOS 3=1G 032,509 4T17?9S. 2079 1155.777 .

DATA
ARC |



GEN3~l GRALR %D NPTICEL C:TR

—MATCH 2£E41€45
CECI2%

LELIRZHONCAT T et

32 3

125530034527 12%n5a

-2 37T5TAT111EC
UMATREK - Lo
SAT 1 1+22
pPREPRILL

s . SiGuaA
SIGMA
SIGVA
S1GUA. :
CATA 120
SELECTESC32S
ENDALL

.

=1¢

TR -CAY AR

=-2a33323e207 47303
61Sen)I32ileiTs:3

1s

172+ 5

20

le 2.2

o 2.1

P 1%

3o L . 12.¢
eegr2e |
REPRODUCHHLHHTCW‘THE

ORIGINAL PAGE IS

4-0'16
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"

-4,6 , Example Six

This sample run is a 2-day orbit generator outputing
a PCE data tape with Kepler elements. A 2-body orbit was
used and the core and time required on the 360/91 are as
“follows: |

Core = 308K
CPU = 4.65s
I/0 = 0.36m

—

REPRODUCIBILITY QF T
ORIGINAL PAGE IS POOR .
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' . "March 1, 1975

Y .- ' N

GEDDYN EXAMPLE JOA SIX , . N
’ - T i., )

:I’CQO IR e s s ' * *

F7GEUDYN EXUC PGUEZCTVIGDN JREGT ONTIEO0K . .

Z7STESLIN 0D DSK=M2.ZCTVH.LDACL 1IN D15 2=SIR

FIFTOLFO0Y 20 OSMNzS"2.LCTVHCOHEM 1] 5P =SHE,ICA= nuxuo-l

Z7FT02F 001 OD DUMMY - -

#IETOSFND] D0 DUMAYE=DATAS "

LFFTOSFU0] 0D SYSOUTZALLCA=( IS2FUSVAALLRECL #1 37 JBLESIZ?S=T7205 ),

7 SPACE=(CYL.20} ' ’ -

Z7FTOTF 001 3D SYSOUTTUB.0CO={RECTM=2FQLAZCL=A30 ALKSIZE=300), .

7 SOPACE=(D00,100) ‘

Z/7FTO2F 001 DD SYSOUTZA OCOS{RESFM=VHALKIECL=137,LKRS172=7265),

7 SIPACE=(IYL.10Q) ) -
FIFTOIFO0) DD SYSOUT=ALDCA=(IECFM=VAALIECL =137 JLLKSIZT=72F5 )
7 SPACE={CYL+10) -

FIFTIDF001 DD UNIT=DISKDCB={ PECFM=FBLIECL=36 . BLKSI 7E=460),

£ SPACE=(THRK, 3) ] . -
FFFTIIFQO1 DU UNIT=DISK.DCBR=(RICFM=VAS LATCLELE JOLKSTZE=T204),
8 STACE=(CTLS) ' .

FZETI2FCOL 0D UNIT=2314,0CHS(PLKSIZE=T 282, ,2UTNOS1) W SPACE=(CYL.20)
FIFT13FO001 D20 WUINITTDISK:CCB=({HECFM=VS ILKSI ZES1 G632 .U ).,

Ir S2ACE=(CYL ID)

Z7FV1AFO001 D0 UNIT=DISK,GCB{EICruaVE,ALKA] Z2=1 503 s AUTNG=1 Y

Fd4 SPACE=(CYL. S}
FAATTISTS8L 20 UHIT=EZI1a0C0=80
ArETIST 0D SO iiNiT=2314y080=( 23
A7 BIFND=1) SPACE=(CYL.5) . .
FIZFTLI?71°001 D0 UNIT=DISKCCA=s{ S CFM=aVAS (LRLCZIL=100,8LKSIZE=3520),

- _a -
el ™ & W

o9
f”SqL

W K5I
iCF

crk

|| .‘-.|

= 3
Q AW

/7 SPACETICYL 31 D1SP=( PASS) OSNELSINIATA .
2/5YSUDUMS DD SYSRUT= A.souc=—( YLa1) -REE biche

£/DATAS D »

TWO ADDY DEALIT GLHERATOR RUN 0 RODUCIBILITY OF
PRODUZING & CASTESIAN AND A XIPLERIAN SRHEMERLS, I%QGEIIS THE
WITH KESLEZTAN PCE DATA SIMULATION GNTD UNIT 17 : POOR
YTIDES . i : .

EARTH 2 2 S 1.

D1 ES C. ' T . : :

BODIE32 O, _ ‘ s ‘

DATA - ’ : . - ‘ 1
THO BOCY NRIIT CENERATOPR RUN -~ TWD DAY ARC N - ' -

HOTE THAT GRAG ANU SOLAR PADIATICON PRESSURL ARS ZSROCD
BY LEAVING JUT THE SAT CARD )
650722 P , ) .
650722 1 .
0. 1608575739277 71580 07 ~0.502565070%007455) 07 0.06255272055500552 07
0.4%452075012736350 ° €4 . 0.43574£4363571751D 04 0.30725G14453307200 on

oanlT 6G0722. B . 660724,
NUTPUTT 1 3600, )
STHOAT § BT ' .

OATA , . S . .



§.0 GEODYN ERROR MESSAGES

The GEODYN program prints descriptive diagnostic

.error messages for the most commonly occuring progran
input errors. 'Most of these error messages are completely’
self explanatory. '

5.1 DODS Data Rase Errors

.1. Observation Data .
. " a) UNABLE TO READ DODS DATA BASE DATA
oo DIRECTORY
" GEODYN EXECUTION TERMINATED

b) NO DATA AVAILABLE FOR SATELLITE REQUESTED
SATELLITE ID IS --------- |
GEODYN EXECUTION TERMINATED

c) NO DATA AVAILABLE FOR THE TIME PERIOD
REQUESTED FOR SATELLITE ---------
GEODYN EXECUTION TERMINATED

d) DODS DATA BASE READ ERROR OCCURED FOR
SATELLITE --------- :
DATA RECORD NUMBER IS -----

e) GEODYN EXECUTION TERMINATED DUE TO
EXCESSIVE DODS DATA BASE READ ERRORS

5.0-1



Jﬁessages a, b, c, and e érc_allhfollowed by a
_hexidecimal dump of the Data Base directory and of the
Data Base data record in core. For interpretation of

~ this 1nformat10n see
"DODS Data Base Element File Descrlptlon,"GSFC
- DODS Documentation

2.

Element Data

2)

b)

d)

UNABLE TO READ DODS - DATA BASE ﬁLEMENT
DIRECTORY

GEODYN EXECUTION TERMINATED

NO ELEMENT SET IN DODS DATA BASE FOR
SATELLITE --------- '
GEODYN EXECUTION TERMINATED

DODS DATA BASE READ ERROR OCCURED IN
ELEMENT -FILE FOR

'SATELLITE ---------

DATA RECORD NUMBER IS -----
GEODYN EXECUTION TERMINATED
LABEL = --

DODS ELEMENT RECORD ERROR ENCOUNTERED
FOR SATELLITE -------- - '
ELEMENT TYPE INCORRECTLY SPECIFIED IN
RECORD ----- | |

TYPE SPECIFIED IS --

GEODYN EXECUTION TERMINATED

LABEL = -- '

5.0-2



-

"e) UNABLE TO FIND ELEMENT SET -------
IN DODS DATA BASE ELLMENT FILE
PROGRAM SEARCHING FOR ELEMENT SET |
. C?RRESPONDING TO EPOCH
Messages a, b, ¢, and d are all followed by a
hexidecimal dump of the Data Base directory and of the
Data Base element record in core. For interpretation
- of this information see ' '
“pODS Data Base Element File Description,' GSFC
DODS Documentation
For read errors check JCL for Data Base files. If
JCL is correct, see DODS Data Base maintenance personnel.

5.2 Ephemeris Tape Errors

a)  PROGRAM TERMINATED
INSUFFICIENT EPHEMERIS DATA
LAST DATA POINT YYMMDD HHMM S$S.SSSSS

'b)  PROGRAM TERMINATED
INSUFFICIENT EPHEMERIS DATA
FIRST DATA POINT YYMMDD HHMM SS.SSSSS

Both messages a and b indicate that Ephemeris data
was requested out of range of the data available on the
ephemeris tape.

a) .Time requested later than available data.
b) Time requested earlier than available data.

500-3



RaN= S

——User Response:

1) Check for mispunched, misread, or out-of-
order GEODYN Input Cards ) '

2) Check for ephemeris tape read errors.

3} Check for correct ephemeris tape JCL (including
- correct tape number). '

‘5.3 General GEODYN Diagnostic Error Messages

a) STATION ---- AT TIME YYMMDD HHMd SS.SSSS
NOT IN TIME ORDER

"b) - STATION ---- NOT FOUND
¢) STATION ---- NOT FOUND IN FILE
d) OVER 200 DOPPLER PASSES - TABLE OVERFLOW

e) PROGRAM TERMINATION DUE TO ILLEGAL INPUT
EXPLANATION: INPUT CARTESIAN EPOCH ELEMENTS
EQUIVALENT TO KEPLERTAN ELEMENTS WITH AN
ECCENTRICITY GREATER THAN 1. PLEASE CHECK
INPUT ELEMENTS AND EXAMINE INPUT DECKS FOR
MISSING OR OUT-OF-ORDER CARDS.

£) PROGRAM TERMINATION DUE TO INAPPROPRIATE INPUT
EXPLANATION: ADJUSTED CARTESIAN EPOCH ELEMENTS
EQUIVALENT TO KEPLERIAN ELEMENTS WITH ECCENTRI-
CITY GREATER THAN 1.

500'4



PROBABLE CAUSES e
s 1) POOR FIRST ITERATION ORBIT DUE TO POOR
STARTIVG ELEMENTS OR A STEP SIZE TOO LARGE
FOR THE NUMERICAL ORBIT INTEGRATION IN THE
*-FIXED STEP MODE.

L)

or . .
1) POOR FIRST ITERATION ORBIT DUE TO POOR
STARTING ELEMENTS OR INAPPROPRIATE ERROR
BOUNDS. '

2) THE EXISTENCE OF WILD DATA POINTS WHICH
WERE ‘NOT EDITED FROM THE SOLUTION.

£8) PROGRAM TERMINATION DUE TO ILLEGAL INPUT
EXPLANATION: THE CARD ------ IN THE OPTION CARD
GROUP IS ILLEGAL. PLEASE CHECK INPUT FOR

- KEYPUNCH ERRORS OR MISSING OR MISPLACED CARDS.

h)  PROGRAM TERMINATION DUE TO INSUFFICIENT
" OBSERVATIONS |
'EXPLANATION: THE SETUP AND OPERATION OF THIS
RUN WERE SUCH THAT NO OBSERVATIONS WERE
AVAILABLE IN THE TIME PERIOD SPECIFIED FOR THE
SATELLITE REQUESTED. PLEASE CHECK YOUR SETUP
DECK OR TAPE ASSIGNMENTS.

i)  PROGRAM TERMINATION DUE TO INSUFFICIENT WEIGHTED
OBSERVATIONS -

EXPLANATION: INPUT ELEGMENTS AND EDITING CRITERIA

" WERE SUCH THAT FEWER THAN 8 OBSERVATIONS WERE
LEFT IN THE SOLUTION.

5'0-5
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. §) PROGRAM TERMINATION DUE TO MISSING DATA
s CARD : |
EXPLANATION: PROGRAM ENCOUNTERED END OF FILE ON
. DATAS BEFORE READING DATA CARD TERMINATING

LAST ARC. PLEASE CHECK SETUP DECK FOR MISSING
OR.MISPLACED DATA CARD OR MISPLACED END OF FILE.

.k}  ILLEGAL STATION POSITION IN?UT

- EXPLANATION: MORE THAN ONE STATION POSITION CARD
WAS INPUT FOR STATION ----- .

PROGRAM ACTION: THE DUPLICATE OF THIS STATION
HAS BEEN REMOVED FROM THE TRACKING COMPLEMENT.
, . THE FIRST STATION ENCOUNTERED WITH THIS NUMBER
N WAS USED. ' :

PROGRAM EXECUTION WILL BE CCNTINUED.

1)  PROGRAM TERMINATION DUE TO INSUFFICIENT A PRIORI
INFORMATION" |
EXPLANATION: THE ADJUSTMENT OF STATION ----- HAS
BEEN REQUESTED BUT NO A PRIORI POSITION WAS
AVAILABLE FOR THIS STATION. '

. Errors a, b, ¢, d, and k are non-fatal. Errors
e, £, g, h, 1, j,'and 1 are fatal errors. In all cases
checks should be made to be sure that the setup deck has
been prepared in such a manner that the probiem description

is correct.

All of these errors are self-explanatory and in all
cases except possibly a, b, c, and d should be corrected.
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'm) EXECUTION TERMINATING DUE TO READ ERROR ON
- RANDOM ACCESS FILE ---
~~ERROR BUFFER IS

n)  EXECUTION TERMINATING DUE TO INPUT ERROR
'EXPLANATION: THE SETUP OF THIS RUN IS SUCH THAT
THE ESTIMATION OF GEOPOTENTIAL COEFFICIENTS OF
DEGREE - (ORDER) GREATER THAN USED IN THE GEO-
POTENTIAL EXPANSION HAS BEEN REQUESTED.

Both errors m and n are fatal and should be corrected.

Message m w111 be caused by hardware errors or 1mproper
random access file JCL

For error n, check setup for errors. If a coefficient
is to be édjusted it must be of degree and order less than
or equal to the maximum degree and order used in the geo-
potential expansion. -

o) PROGRAM TERMINATION DUE TO ILLEGAL INPUT
EXPLANATION: THE CARD ------ IN THE OPTION CARD
GROUP IS MISSING A CONTINUATION. PLEASE CHECK
INPUT FOR MISSING OR MISPLACED CARDS.

p)  PROGRAM TERMINATION DUE TO ILLEGAL INPUT
EXPLANATION: AN ILLEGAL SURFACE DENSITY INCREMENT
SIZE WAS SPECIFIED. PLEASE.CHECK INPUT FOR
KEYPUNCH ERRORS. | |
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| Q)

.

EXECUTION TERMINATING DUE TO INAPPROPRIATE INPUT

"EXPLANATIOA. TIHLE SETUP OF -THIS DECK IS SUCH THAT

'r}

t)

)

v)

w)

° THE NUMBER OF SURFACE DENSITY CONSTRAINT EQUATIONS
IS GREATER THAN OR EQUAL TO THE NUMBER OF ADJUSTED
SURFACE DENSITIES.. _

axasxstxxx$ NEGATIVE ARGUMENT TO DSQRT FOR
ELE},{ENT ______ $t******t**

KARIRARRERG NEGATIVE ARGUWENT TO DSQRT FOR
...... §rARAR

(DRAG, SOLRAD or DRGDOT méy appear in this error
statement.)

xrarassass$ NEGATIVE ARGUMENT TO DSQRT FOR
BIAS §$*xx*xa% ' :

(Errors r, s and t are not fatal errors.)

EXECUTION TERMINATING DUE TO  INSUFFICIENT MAIN
CORE STORAGE. ' .

THE USER SHOULD SPECIFY REGION = memees K PLUS
ADDITIONAL STORAGE FOR ALL EXCESSIVELY LARGE
I/0 BUFFERS USED.

WARNING:

INPUT ON THE POSITION VECTOR CARD IN ARC ------
INDICATES THAT KEPLER ELEMENTS MAY HAVE AN
ECCENTRICITY GREATER THAN 1.

DATE ------ ON FLUX CARD OUT OF RANGE OF TABLES.

CARD IGNORED. EXECUTION CONTINUING.
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x) = ®A*saxaxax§ NEGATIVE ARGUMENT TO DSQRT FOR

COMPONENT ------ OF MASTER STATION --=---
“ SARKARARRKR .

y) PERMISSIBLE VALUES OF IORDER ARE 5 THROUGH 15,
VALUE PASSED WAS ------ Asxx% RUN TERMINATED *#*#%%

z) SAT =-----
INITIAL STEP TOO LARGE
. RESTARTING WITH ------ SEC STEP
aa) $*x*xxxxikxg ACCEPTED TRANSIT TIME ERROR
AFTER SIX ITERATIONS = ------ SECONDS. GREATER
] THAN «===-- DAYS $*****t****$ ' .

bb) *raxxxsixx§ ELEVATION NEGATIVE. MAXIMUM

CORRECTION FOR PARALLACTIC REFRACTION USED.
GARRARAK KR '

: cc) INTEGRATION STARTING SUMS NOT CONVERGED AFTER
e ITERATIONS.

"EPS
DIFF1
DIFF2

i

f

EXECUTION CONTINUING

dd) $**UPDOWN**$ ACCEPTED TRANSIT TIME ERROR
AFTER SIX ITERATIONS = = - -
SECONDS. GREATER THAN

. DAYS $**UPDOWN**§
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'APPENDIX A S
DPODS DATA BASE .

On the 360/95 Multi-Arc GEODYN has the capability
o£ retrieving orbital elements and DODS format data from
"the DODS Data Base.

Additional job control language is required when-
ever the DODS Data Base is used. Unit 02 is necessary
whenever data is retrieved and units 4 and 02 are
necessary whenever elements are retrieved. _

The DODS02 disk pack must be mounted whenever the
DODS Data Base is used.
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A.l DODS DATA BASE ELEMENT RETRIEVAL '

E
If the element retrieval flag on the Epoch card

for an arc is greater than zero GEODYN will retrieve the
orbital elements from the data base. The satellite ID
of the desired satellite must always be specified.

There are three ways of retrieving elements:

1.

ﬁy element set number.

1f the element set number is specified on the

'Epoch card GEODYN will search for the cor-

responding element set. If that element
set is not available GEODYN will use the third

"way of retrieving elements.

By data.

-

If the element set number is less than zero
GEODYN will read the first observation from
the data base observation file falling after
epoch for the satellite specified. GLODYN
will obtain the element set number specified
on the observation record and then use the
first .way of retrieving elements.

By epoch.

If the element set number is zero GEODYN will
search for an element set on or before epoch.
If no such element set can be found GEODYN
will search for an element set after epoch.



-t

If no element set can be found for the specified
satellite the GEODYN execution will be terminated with
a hexidecimal dump of the element set directory and the

. element set physical record buffer.

If an element set not corresponding to epoch 1is
found the epoch will be reset.

If elements are retrieved from the DODS Data Base

for an arc the position and velocity vector cards should -

not be in the deck for that arc.

A.2 DODS DATA BASE OBSERVATION RETRIEVAL
." ' E ) : -

1f unit 02 is specified as the data tape in?ut
unit and if column 23 on the Epoch card is left blank
GEODYN will retrievc observation data from the DODS data
base. The data selected will be all data, except those
data types that may be deleted on the Data Type Deletion
card, between and including the start and cutoff times
Vfor data as specified on the Epoch card.

The satellite ID of the satellite for which obser-
vations are desired must always be specified on the SAT
card. '

If no data can be found for the satellite specified
the GBODYN execution will be termlnated with a hexidecimal
dump of the observation data’ d1rectory and the observation
physical record buffer.



~ APPENDIX B
DATA TAPE OUTPUT

1

If during a data reduction run the following

conditions are true: for an arc then a data tape* will
be generated on FORTRAN logical unit 3.

° Column 23 on the Epoch card is less

than 3.
e Column 7 on the DATA card for the arc is

blank or zero.

 , .- ® . Column 8 on the DATA card is 2 or 3.

‘Notes: Any odd number specified in column 8 of the
DATA card for an individual arc will tell
~GEODYN that it must read one Data'T?pe Deletion
- card or Data Selection cards following the DATA card.

If a data tape is to be written the ﬁroper JCL
must be specified for unit 3. Separate files on
unit 3 are required for each arc generating a
data tape.

* Data tape - The format of the output data
tape will be the same as the
input data tape.

B-1



* APPENDIX C | o
CINPUT/OUTPUT FILE FORMATS |

Within this appendix are contained all input/

-_-output'file formats for the GEODYN System which are not

eisewhere described in this volume.
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C.1

14

B-MATRIX TAPE FORMAT S '

GEODYN has the capability to, write the normal

~equations out on tape. The word format of the binary
B-MATRIX tape is .as, follows:

Record Record
No. Size (bytes)
1 60
2 4N+8
3 8N+12
N+2  8N+2
Ne3 60
N+4 4&44
N+5 8N+4
N+6 60

Word

Description

_Header record.

Matrix labels.

Matrix data by rows starting

with right hand side

Parameter set identification.
Parameter labels "
Parameter values

Trailer record.

Where N is the number of parameters.

Type
1 I
2
3 I
4 I
S D.P.
6 D.P.
7 DIP.
8 I

Header Record

Value
10001
1 to 99998
N 1000
N+ 1

0.0D0

Description

Record Type
B-Matrix number - .

Number of parameters

. Number of parameters + 1

Total variance

Weighted variance

"Arc variance

Number of weighted observations

Cc-2



Word Type Value Description .

9 1 8 " Matrix type
10-12 R blanks Matrix name

Length = 60 Bytes

Matrix LaBels

Word Type " Value Description

1 I 10002 Record Type
2 ... 1 0 Dummy
§+§°. 1 . Parameter labels

Length = 4N+8 bytes

Matrix Déta Records

. Word Type Value = Description
1 I 10003 Record Type
§+§°' D.P. - Elements of 3™ natrix TOW,

starting with right hand side

Length = 8N+4 bytes . :
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Parameter Set Identification Record

+

Word Type -  Value Description
) | I 10011 Record Type
2 I 1 to 99998 B-matrix number
3 I . Dummy
4 1. "N iDUO Number of parametefs
5 1 ' Dummy
6 1 8 . Code for parameters set
7-9 R

Blanks  Matrix name

Length = 60 bytes

Parameter Labels

Word Type Value Description

1 I 10012 . Record Type
'§+§? I Parameter labels

Length = 4N+4 bytes
Parameter Values -

Word Type ‘Value Description

1 I : 10013 Record Type

2 to

N+1 D.P. Parameter values

Length = 8N+4 bytes
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Trailer Record

Word Type Value
1 I -19991

2-14 1 -9

Length = 60 bytes
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'C.2  BINARY RESIDUAL TAPE FORMAT

L]
+

.The Binary Residual tape is written by GEODYN
specifically for input to the GEORGE graphics and
analysis program. The word format for this tape is

the following:

T

Word Type Description
1 1 Daté in YYMMDD.
2 1 Hours and minutes in HHMM.
3 R , Seconds. | .
-4 DP Station name.
5 DP Alphanunmeric Measurement type.
6 DP " Value of first observation.
7 R First observation residual (0-C).
8 R First observation residual ratio to sigma.
9 R Time derivative of first observation.
10 DP Value of second observation.
11 R Second observation residual (0-C).
12 R Second observation residual ratio to sigma.
13 R Time derivative of second observation.
14 R Elevation angle in degrees. '
- 15 I Station network indicator.
16 .DP _... Along track residual component _
17 . DP Cross t;ack residual component Optical
18 _DP Argument of Longitude in radians gi};
19 Dp Right Ascension of Greenwich in
radians
Total = 108 Bytes.

The last record

contains blanks.



C:3  DODS DATA TAPE FORMAT

HEADER RECORD

Word B Word '
Number Bytes Type Description
1 . . 8- D.P. Header record flag'
' ' . (value is -1.0)
'2-6 ‘ 40 D.P. Spares
7 4 I | Satellite ID
8-19 48 F.P. | ASpares

Total 100 = Logical Record Length

—
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Word

Number

!

10
11
12
13

thes
8

o ot e

PATA RECORDS

Word
sze

D.P.

D.P.
D.P.

D.P.

. D.P.

DIP.

F.P.

F.P.
F.P‘
F.P.

F.P. |,

C-8

’'E

Description

. Time of observation

"Station ID

Observation

Not Used

 Ambiguity corrections*

(bits 57-60) and
transponder channel**

- (bits 63-64)

Observation correction
Satellite 1D
Not Used

Measurement standard :
deviation

Not used .



DATA RECORDS (Cont.)

-Word _ . Word . .
" Number Bytes = Type - Description
14 4 F.P. . Timing error in D.U.T.
‘15 4 - F.P. Time correction value
in D.U.T.
16 2 I - Not Used
17 Z 1
18 2 o DODS OBSERVATION TYPE
NUMBER
19 2 I Not Used
20 2 I Time tag indicator;

bits 1-8, 2=Al, any
other value = UTC;

. ‘ bits 9-16, 5=satellite
time, any other value =
ground time.

21 2 I - Observation correction
indicator
22- 21 Not Used
23 2 I - Spare
Total 100 = Logical Record Length-

No Trailing Record



NOTES: ' | ’

* Ambiguity corrections;
l = +18737031.3 meters
2 = +4684257.8 meters
3 = +936851.6 meters

#%  Transponder channel;
1 = A Channel
2 = B Channel
3 = C Channel
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C.4 EPHEMERIS TAPE FORMAT .
The ephemeris tape is a binary unformated tape con-
taining geocentric lunar poesitions at half day intervals,
heliocentric positions of the earth-moon barycenter and the
planets, Venus, Mars; Jupiter, and Saturn at 4 day intervals,
and the nutation in obliquity at half day intervals. These
-ephemerides were obtained by precessing and nutating to true of
date coordinates the values found on the JPL planetary ephemeris.
All quantities on the tape are accompanied by second and
fourth differences for use in a fifth order Everett inter-
polation scheme. Each bloc&'of data corresponding to one
record on the JPL ephemeris contains 8 days of data with
. the:first set of quantities being the same as the last set
.of quantities in the previous block of data. The time of
the first set of quantities in each block of data is
specified in the A.l time system. The tape word format
is as follows:

Record Word Type Description

1 1 I Date of first set of quantities in
S _YYMMDD.
1 2 I Hours and minutes in HHMM.
1 3 R  Seconds. |
1 4-54 R Nutation quantities.
-1 55-81 DP Earth-moon barycenter quantities.
2 1-51 DP. Lunar quantities.
3 1-51 DP Lunar quantities.
4 1-51 DP Lunar quantities.
5 i-51 DP Venus quantities.
5 28-54 DP  Mars quantities.
6 1-27 DP Jupiter quantities.
6

27-54 DP Saturn quantities.
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| Records 1, 5, and 6 each have lengths of 108 single
words. '

Recdrds 2, 3; and 4 each have lengths of 102'single

words.

The nutation quantities consist of 17 sets of values .
for the nutation in obliquity and its second and fourth
differences. The first set corresponds to the time on the
block of data and each successive set is one half day later.

The earth-moon barycenter quantities consist of the
coordinates of the sun relative to the earth-moon barycenter
in meters. Three sets of coordinates with their second

‘and fourth dlfferences are stored as follows with the first

set corresponding to the time on the block of data and
each successive set 4 days later.

The lunar quantities consist nf the gedcentric co-

ordinates of the moon in meters. 17. sets, each one half day
later than the previous appear as follows:

X, D2 D4 Y,D ,D

2 .4 2 4
x*x? y''y?

,Z,D;,D;
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C.5 GEQS DATA TAPE FORMAT

Columns Format Descripfion
1-6 16 Satellite ID
7 _ Il Measurement Type - same as described

under option card SIGMA except 4 =
doppler data. Doppler data is
changed after preprocessing to type
3 for program handling.
8 11 Observation identifier

0 = Active

0 # Passive

12-13 ' Time Identifier,

- 12 I1 <5 Station Time
’ - >5 Satellite Time

13 1n 1 = UT-1
| T 2 = UT-2
3 = UT-C
4 = A.1
Default A.l

14-18 I5 , ‘§iation Number.
14-17 Station number for GEOS-II satellite.
15-18 Station number for GEQS-I satellite. -
19-34 ' Greenwich Mean Time of Observation.

- 19-24 16 YYMMDD - Year, Month, Day

 25-28 14 HHMM - llours, Minutes
29-34 16 _ $S.5885- Secconds
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L

- Columns

COLUMNS 35-80 FOR MEASUREMENT
TYPES 1, 6, 7, 8, 13 § 14

Format Description
35-53 _ Observations
35-37 13 ‘. Hours (arc) - right ascension,
Degrees - azimuth or X angle.
- 38-39 12 . Minutes (time) - right ascension,
Minutes (arc) - azimuth
Decimal degrees - X angle.
40-44 IS Seconds (timé)-- right-ascension,
Seconds (arc) - azimuth
45 Al Sign of declination or Y angle.
46-47 12 _Degrees - declination, elevation,
or Y angle.
. 48-49 12 Minutes {arc) - declination or elevation.
' Decimal degrees - Y angle.
50-53 14 . . Seconds {(arc) - declination or elevation.
1 62-63 Equator designation
62 11 1 = True; otherwise Mean.
63 11 2 = Equator of reference time.
3 = Eguator of date.
All other values; Equator of 1950.
72-74 I3 Standard deviation. |
Seconds - right ascension or azim .h.
Degrees - X angle.
75-77 13 Standard deviation.

Seconds - declination or elevation,

Degrces - Y angle. '



Columns

64

65-67
68-70
71-76

75-77

80

COLUMNS 35-80 FOR MEASUREMENT

Format

116

I3

11

I3
I3
16

13

11

TYPES 2, 3, &4.

Description

. 6bservation.

Range in meters; range rate in meters
per second; doppler in cycles per second.

Millimeters of'range; millimeters per
second of range rate and .001 cycles per

- second of doppler.

Tropospheric refraction correction
indicator. |
=2 or 4 - correction not applied.
=] or 3 - correction applied.
=9 - correction not applied.
Measurement type - French
= Laser Range.

Range standard deviation in‘'meters.
Millimeters or range standard deviation.
Refraction coefficient for French Laser Data.
Standard deviation of range rate in miili-
meters per second or doppler in .001 cycles
per second.

Transponder channel for GRARR data.

=0 - A channel

=1 - B channecl
=2 - C channcl
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Columns

' 38-53
38
39§4s
45V

 47-53

Format

17

Al

17

' COLUMNS 35-80 FOR ' .
MINITRACK DATA -

Description

Observations..

Sign of Cosine Alpﬁa.

Cosine Alpha (Implied decimal in 39). £
.Sign of Césine Beté.

Cosine Beta (Implied decimal in 47). m
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A Mod of NGSP (GEOS) Format for VLBI and Average Range Rate
Input to GEODYN ' '

Field

1.

*as,pef COSPAR numbering system

)

+

Columns Format Description

1-6 16

-

1-2

b

12

12 I1

Satellite ID*

Year of Launch
.64 = 1964
- 65 = 1965
-etc.

Order of Launch

Component Identifier
l1=a
2=5>
etc.

Type of measurement
81 = time delay VLBI Tg
82 = fringe rate VLBI Vg

83 = two way average range
"~ rate
three way average

84
range rate

Blanks

Time identifier

5 = Satellite time
0 = Station received time

o I



Field Columns Format Description .
13 Il = UT1
' = UT2
= UTC
= A.1
'Al1 other values UTC

SN
"

5. o 14-17 I4 . Station Number

For measurement type 81 and 82
Reference Station Designated.

For measurement types 83 and 84
Receiving Station Designated.

Network numbering systems are
as follows: '

0601 - 0099 USB
0100 - 0499 Not used
0500 - 0599 Deep Space (JPL)
0600 - 0999 ©Not used -
1000 - 1999 NASA STADAN
1000 - 1059 Minitrack
1100.- 1199 S-Band Radar
1500 - 1599 Minitrack
1600 - 1695 VHF Radar

2000 - 2999 U.S. Navy Doppler
3000 - 3999 U.S. Air Force Optical

4000 - 4999 TInteragency C-Band
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Field Columns Format bescription

3 5000 - 5999 U.S. Army Secor

6999 Wofldwide BC-4 Network

6000 -
| 7000 - 7999 NASA SPEOPT
N | 8000 - 8999 International Observers
8000 - 9999 SAO
6. 18 Blank
7. . 19-34 - GMT of Observation
15-20 12 B Year
64 = 1964
65 - 1965
etc.
21-22 12 Month
23-24 I2 Day
25-26 12 Hsur
27-28 12 Minute
29-30  I2  s§co£d
31-34 14 .0001 Seconds
8. o §§;§§ | Oﬁservation time correction
35-36 12 Time correction in microseconds to

be addcd to GMT.
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Field

3 N

10.

11,

12,

Columns Format
37 131

, L

e PR Y
26 I1
39-42 T4
43 P Il

IR

D ' + March.l, 1973

Descrinticn

. Refraction Indicator

‘w0 Obs. corrccted for tropospherc

and ionosphere

.= 1 Obs. corrected for ionosphere

but not troposphere

"= -2 Obs. correctcd for troposphere

but not ionosphere
= 3 Obs. not corrccted for tropo-

sphere or ionosphere

Transmitter Frequency Indicator
= 0 Unified S-Band

= 1 GRARR S-Band Channel A

= 2 GRARR S-Band Channel B

= 3 GRARR $-Band Channel C

= 4 GRARR VIIF

Station Number

For mecasurcument types 81 and &2
the sccond receiving station
For measurciment types 83 and 84

the transmitting station

Same numbering convention as
columns 14-17

=]E Scale Tactor Indicator for
Obscrvations

Measurcments should be multiplied
by 1075-4) 44 achieve nominal un
For cxample: .

IE = 4 indicates R observations
' arc in noninal units.

= 7 indicates R observaticas
arc in ¥n/scc.
IE = 1 indicates K observations

- mas s 8



Field

13.

14,

bt

15,

Columns

Description

66

67-69

70-72

[P

Formig.
{4-58 F15.10
"58-65 F7.6

66- 80 for ﬁ only

- Il

E3.1

F3,1

e

-t March 1, 157;

Unscaled Obscrvation
(Decimal implied between
colunns 48 and 19)

Nominal Units:
(sce column 43 deacrlpt‘on)

' T - Knm. _ _ . 1‘,

4

‘”:bp - M/sec’ .
R - M/scc e

L3
Observation Siona

(Becinmal implied betveen
colunns 59 and 60)
¢

Units:

T, - Kn

g

R - M/scc

- M/scc

J]

_roee .

Receiver Mount Type

.= 3 Aziruth - Llevation

cci
- implicd tetween columns 71 ap

=1 XY (Gast- -West)
= 2 XY (North—South)

= 4 Hour angle - DPeclination

Antenna Axis Disnlacennar for

Receiver in !eL01s (Becinal implicg
. between colunns 68 and 69)

Antcvna Axis D]%hlﬂccmcnt_for

Transn1ftel In Meteyg (L
——ciers

£, }""
L
’



Ficid Colunns Format Desciiption

.. ' 1
713 Il . Transnitter Mount Type
. o -1 XY (East-VWest) -
. - - = 2 XY (North-South)
DU .+ .. ¢ 7, = 3 Azinuth - Elevation
A e, 007 0= 4 Hour angle - Declination
"  ;74-80 17 ‘Counting Intcrval for R in
' - Milliscconds .
/ : 0 '
..
; - ol )
<r o p
. . ;
- .rb -
- , ‘.
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A Mod of NGSP (GEOS) Format for Altimeter and Satellite to
Satellite Data Input to GEODYN

Field Colunmns . Format Description
1. 1-6 ' 16 . Satellite ID*
1-2 - Year of Launch
64 = 19064
65 = 1965
'etc.
3-5 o _ __ Order of Launch
6 : ' Component Identifier
l=a’ |
2 =0
etc. |
2. 7-8 . ¥ B Type of measurement
. 92 = Summed Range l
83 = Summed Range Sat
Rate j -sat
94 = Altimeter Height
and Height Rate
3. 9-11 | Blanks
4. 12-13 12 Time Identifier

12 Satellite time

Station received time
Satellite time corrected
for satellite clock

eTrrors

Ot
e

"#as per COSPAR numbering system
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18

Columns

13

Format

14

Cc-23

Description

1= UT1

2 = UT2 i
3 = UTC

4 = A.l

All

other values UTC

Station Number

For measurement type 94

_.Station is always -4.

For measurement types 92
and 93 Tracking Station
Designated.

Network numbering systems
are as follows:

0001 - 0099 USE

0100 - 0499 Not used _
0500 - 0599 Deep Space (JPL)
0600 - 09599 Not used

1000 - 1999 NASA STADAN

. 1000 - 1099 Minitrack

1100 1199 S-Band Radar
1500 - 1599 M:initrack
‘1600 - 1699 VHF Radar

2000 - 2999 U.S. Navy Doppler
3000 - 3959 U.S. Air Force
‘ Optical
- 4000 - 4999 Interagency C-Band
. 5000 - 5999 U.S. Armv Secor
6000 - 6999 Worldwide BC-4
Network
7000 - 7999 NASA SPEQPT
8000 - 8999 International
Observers
9000 - 9999 SAC

Blank



Field

7‘.

Columns

19-34

19-20

21-22
23-24

25-26

27-28
29-30
31-34

35

36-54

Format

I2

12
12

12
12
12
14

Il

Description

GMT of Observation

Year

64 = 1964
65 = 1965
etc.

Month

.Day

Hour
Minute
Second

-4

10 Seconds

Refraction Indicator

fl

. 0 = Observation not cor-
rected for troposphere
~or ionosphere.

1 = Observation corrected for
troposphere but not for
ionosphere. :

2 = Observation corrected for

. ionosphere but not for
troposphere

3 = Observation corrected for
both troposphere and

ionosphere.

Observation of Range, Range

Rate, or fleight.




Field Columns Format Description

(9.cont.) 36-51 ¢ 116 Meters of Range or Height, or
. o ‘ millimeters/second of Range
Rate.
52-54 13 ‘Millimeteré of Range or Height,

or micrometers/sec of Range Rate

55-80 For Range or Range Rate
10. B 55-60 16 o Sigma for Range in millimeters,
' . ' - or Range Rate in micrometers/
second..
11. 61-66 16 Satellite ID for relay
' - satellite.
12. 67 1 7 Transponder Channel

1l - A channel
2 - B channel
3 - € channel

55-80 o For Altimeter
10. §5-56 12 . Meters of Height Sigma.
11. - 57 Il 10! neters of Height Sigma.
12, 58-60 . I3 Centimeters/second of Height
. ' ‘'Rate Sigma.

€-25



14.

Columns

61

62-80

 62-77

78-80

Format

11

116

I3

C-26

Description

Subsatellite geography
indlcator

0 = No information avail-
_ able.

1 = water (ocean or sea)

2 = land (includes lakes)

Height Rate Observation

Millimeters/second of Height
Rate measurement.

Micrometers/second of Height
Rate measurement.



C.6  GEOS-C DATA FORMAT - : April 8, 1974

INTRODUCT ION.

The GEOS-C satellite will be tracked by many different
systems and networks of tracking stations. "It is intended
_that this format will accomodate data taken from all track-
ing systems and networks as well as altimeter data taken
by the satellite. As a consequence of its design character-
jstics this format not only meets the specifications of the
GEOS-C project but also the precise orbit determination
requirements of all cufrently existing satellites.

Since the format is a card image representation, it
js ideally suited for transferring data between the different
types of computer facilities supporting the GEQS-C project
research. The only character images used by the format are:

integer numbers 0-9

letters of the alphabet A-Z

blanks, and

minus signs

All decimal points are implied, therefore eliminating the
need for that character representation.

C-26.1
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Apiril o, LJs/n

Descriptions of columns 1-32 for all measurement types.

"Columns Subset Description
1-7 N | Satellite - ID
8-9 : : Measurcment Type _
10-14 Right Ascension and Declination
10 = Optical |
11 = Laser Optical
15-19 Hour Angle and Declination .
15 = DSN S-Band Radar
© 20-29 Range or Range Difference
20 = Laser ,
21 = C:-Band Radar
~ 22 = C-Band VLBI Range Difference Radars
23 = DSN S-Band Radar
24 = USB Radar ##“,“ -
25 = GRARR S-Band Radar
26 = GRARR ATS-R C-Band Radar
27 = GRARR VHF Radar
30-39 Range Rate or Range Rate Difference
30 = Combined DSN/USB Radars
3) = C-Band Radar h .
32 .= C-Band VLBI Range Rate Differénce
Radars _
33 = DSN S-Band Radar
34 = USB Radar
35 = GRARR S-Band Radar
36 = GRARR ATS-R C-Band Radar
37 = GRARR VHF Radar
38 = TRANET Doppler
39 = Geoceiver Doppler
40-44 Altimeter Height
45-49 Available for additional measurement

types such as Altimeter Height Rate.

0'26.2



April 8, 1974

Columns  Subset Dcscfiption

50-54 2 and m Direction Cosines
51 = Minitrack Equatorial Mode
52 = Minitrack Polar Mode
55-59 Available for additional angles
' or cosines
60-63 X-Y Angles (East-West)
60 = USB Radar
-64-69 X-Y Angles (North-South)
64 = USB Radar
65 = GRARR S-Band Radar
66 = GRARR ATS-R C-Band Radar
67 GRARR VHF Radar
70-79 "~ Azimuth and Elevation Angles
70 = Laser
71 C-Band Radar
73 DSN S-Band Radar _
80-89 Available for additional Range type

f

measurements.,
90-99 Available for additional Range
Rate type measurements,

©10-11 - Time System Indicator
' 10 = Ground Received Time

= Satellite Transponder/Transmitter Time

Ground Transmitted Time

Satellite Receiver Time
= UT-0

UT-1

= UT-2

= UT-C

= A.1l 7

= A3 (A.T. B.I1.H.)

= A-S5 (Smithsonian)

11

oo BN O WY = O
n
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April 8, 1974

Colﬁmns Subset Description .
. 12-16 Station ID
17-32 _ GMT of Observation
17-18 year :
| YY R
19-21 Day of Year -
DDD _ _
22-26 Time of Day (Seconds from midnight
" GMT)
- 27-32 Fractional Part of Seconds (1n
T ' microseconds)

C-26.4



Columns 33-80 for Right Ascénsion/Dcclination and llour Angle/
Declination Data {Types 10-19) : '

Columns Subset Description
33 R . Beacon activity indicator

0 = Beacon Active
1 = Beacon Inactive or no Beacon

" 34-35% Equator and Equinox designation
- 34 0 = Mean‘equator and equinox
1 = True equator and equinox
35 Date of equator and equinox
1 = Standard equator and equinox
(Jan. 0.0, 1950)
_2 =Jan. 0.0 of year of observation
3 = Equator and equinox of date
(instant of observation)
4 = DODS reference date

(0 hr. Sept. 18, 1957)

36-54 . Observation Data
36-38 R:sA. or H.A. (hours) ]
~ 39-40 "R.A. of H.A. (minutes of time)
"~ 41-45 | R.A. or H.A., {XX.XXX Seconds of time)
46 Sign of declination
- 47-48 Declination (degrees of arc)
49-50  Declination (minutes of arc)
51-54 Declination (XX.XX arc seconds)
55-57 Preprécessing Indicators

55 0 = Data has been corrected for annual
- aberration effects ‘
1 = Data not corrected for annual aberration
56 : 0 = Data has been corrected for parallactic
refraction ,
1 =« Data not corrected for parallactic
. : . -refraction

C-26.5
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April 8, 1974

Columns Subsct Description
57 ' 0 = PData has been corrected for diurnal
aberration ‘

1l = Data not corrected for diurnal
aberration

. 58-61 Standard deviation in R.A. or H.A.
- XX.XX Arc Seconds multiplied by
cosine of the declination

62-65 _ ' Standard deviation in declination
' XX.XX Arc Seconds

66 - _Preprocessing Report
0 = Report not indicated
1 -9, A - Z Values to be.assigned.

»

. 67-80 ' Not Used.

C-26t6
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April 8, 1974

Columns 33-80 for range and range diffecrence® measurcments

(Data Types 20-29)

Columns vSubset
33<35

33

34

35
36-54

36-45

.46—54
55-56

55

Description

Preprocessing Indicators

0

Data has been corrected for ionospheric
refraction effects.

Data not corrected for ionospheric
refraction. =

Data has been corrected for
tropospheric refraction effects.

Data not corrected for tropospheric
refraction.

Data has been corrected for tropospheric
refraction using the correction formulas
for international laser data (see cols.
76-80) . |

Data not corrected for tropospheric
refraction. .Columns 76-80 contain
coefficient for use with international
laser formulas. ' '

Data has been corrected for transponder
delay effects. |

Data not corrected for transponder delay.

" Observation Data

Range or Range -Difference (Km)
Range or Range Difference

XXX XXXXXX Meters

Preprocessing Indicators

Preprocessing Report

0 = Report not indicated

- 1 -9, A-1Z values to be assigned
fRangc Difference - Time Delay VLRI '
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Columns

57-61

62-68
69-73

74

75
76-80

Subsect

56

April 8, 1974

Description } )

Transponder Channel for GRARR

1 = Channel A or lst sidetone
2 = Channel B or 2nd sidetone
3 = Channel C or 3rd sidetone

or
Transponder type for other systems
1 - coherent
2 - non-coherent

Refercnce .station number for range diff-

: erencing'or transmitting station number

for station-to-satellite-to satellite-
to-station data.

‘Relay satellite-ID for satellite-to—

satellite data.

Measurement standard deviation
XX.XXX Meters

Range ambiguity indicator
.For DSN S-Band

1 - MARK 1A (B824809582.0 m)
2 - TAU (151285510.38518 m)

For USB
1 - B24809582.0 m
For GRARR S-Band

"1 - 18737031.3 m
2 - 4684257.8 m
3 -  936851.6 m

th used

Tropospheric.refraction correction
XX. XXX Meters
or, |
Cocfficient of Tropospheric Refraction

international lasers (sce col. 34)

XX. XXX Meters
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Columns 33-80 for range rate, doppler, and rangc rate differcnce?
measurements (Data types 30-39)

Columns Subset

33-35
. 33
34
35
3642
43-54
43-49
50-55

Description

"Preprocessing Indicators

0 = Data has been corrected for ionospheric
refraction effects.

- 1 = Data not corrected for ionospheric

refraction:

0 = Data has been corrected for tropospheric
refraction effects. |

1 = Data not corrected for tropospheric
refraction.

" Receiver Mount Type

1l = X-Y (East-West)

2 = X-Y (North-South)

3 = Azimuth-Elevation’

4. = Hour angle-declination

Counting interval for average range rate
data (Types 30,33,34).
XXXXX. XX Seconds

or,

Tropospheric refraction correction for
other range rate data types.
XXXXX. XX em/Second

" Observation Data’

Range rate or range rate difference
XXXX., XXX Km/Second

Range ratec or range rate difference
XXX.XXX Millimeters/Second

*Range Rate Difference - Fringe Rate VLBI
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Columns Subset

56

57-61

62-68
69-73

74

75-77

78-80

April o, 1Y/4

Description

" Preprocessing Report

0 = Report not indicated
1 -9, A -2 Values to be assigned.

Reference station number for range
differencing, or transmitting station’

~number for station-to-satellite-to-

satellite-to-station data or average

- range rate data.

Relay satellite -ID for satellite-to-
satellite data. '

Measurement Standard deviation
XXX.XX milli-meters/second

Transmitter or reference station Mount

type
1l = X-Y (East-West)

2 = X-Y (North-South)
3 = Azimuth-Elevation
4 = Hour angle-declination

Receiver antenna axis displacement
XX.X Meters

Transmitter or reference station
Antenna axis displacement
XX.X Meters
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. Columns 33-80 for Altimectcr Data (Types 40-44)

Columns

33-41
42-44

45-47

48-49

" 50-54

55-58

Subset

50
51-54

" 5%

56-58

Description

Altimeter Height Measurement (0)
X, XXX, XXX, XX Mcters

Sigma Measurement
- X. XX Meters -

- Tropospheric Refraction

= 0 - none applied
¥ 0 - value applied
X.XX Meters

Tonospheric Refraction

= ¢ - none applied
¥ 0 - value applied
+ XX Meters

Geoid Height

Sign of Height

Value of Height
XX.XX Meters

Tide Height

Sign of Tide

Value of Tide
X.XX Meters
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April o, 1Y/4

Columns Subset " Description
59-65  Satellite Latitude?®

-89 Sign of Latitude

60-65 Yalue of Latitude
S XX?XXXX

66-72 ' Satellite East Longitude
' - XXX XXXX |
73-77 | . Sea Surface Height (0-h)

Altimeter Height Measurement
less Satellite Height (h)
above Spheroid?*

73 Sign of Height

74-77 Value of Height
XX.XX Meters

L

78-79 Blank
* 80 Preprocessing Report

0 = Report not indicated
1-9, A-Z = Values to be assigned

 €-26.12



Apiil o, 1J/49

Columns 33-80 for Minitrack Data (Types 50-54)

- Columns Subset Description
33-34 , - Refraction Indicators
33 0 = Data has been corrected for

ionospheric effects
1 = Data not corrected for ionosphere
34 ‘0 = Data has been corrected for
| tropospheric effects
1 = Data not corrected for troposphere

35 . " Not Used.
36-54 Observation Data
36 Not Used.
37-45 Cosine 2
| XXXX.XXXXX Mils
46-54 Cosine m .

XXXX.XXXXX Mils

55-57 . Not Used.

.- 58-61 : Standard Deviation in Cosine &
| XX.XX Mils '
- 62-65 - Standard deviation in Cosine m
XX.XX Mils
66 ' Preprocessing Report

0 = Report not indicated.
1 -9, A- 17 Values to be assigned.
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Columns 33-80 for X-Y angles and Azimuth and Elcvation angles
(Types 60- 79) |

Columns

33-34

35

36-54

_ 55757'

58-61

62-65

Subse

+ 33

34

36-38

- 39-40
41-45

46
47-48

" 49-50

51-54

t

—

Description

Refraction Indicators

0 = Data has been corrected for
ionospheric effects.

1 = Data not corrected for ionosphere

0 = Data has been corrected for
tropospheric effects.

1 = Data not corrected for troposphere

Not Used.

Observation Data
Azimuth or X angle (degrees). Sign of

X angle appears in column 36.
Azimuth or X angle (arc minutes)
Azimuth or X angle

XX.XXX Arc Seconds
Sign of Y angle
Elevation or Y angle (degrees)
Elevation or Y angle (minutes)
Elevation or Y angle

XX.XX Arc Seconds

Not Used.

Standard deviation in X angle or azimuth
XX,.XX Arc Minutes

Standard deviation in elevation or Y angle
XX.XX Arc Minutes '
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Columns

- 66

67-71

72-76

77-80

Subsct

April 8, 1y/4

Description

Preprocessing Report
0 = Report not indicated
1 -9, A - 7 Values to be assigned.

Tropospheric'refraction correction to X
angle _
XXX.XX Arc Minutes
Tropospheric refraction correction to
Y angle or elevation

XX.XX Arc Minutes

Not used.
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C.7  RAP DATA FORMAT

(To Be Detefmined)
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c.8 GROUNDTRACK TAPE FORMAT
- The Groundtrack tape is written by GLODYN specifi-
cally for input the GROUNDTRACK graphics program. The

‘Groundtrack tape format is as follows:

‘Columns ' Format Description

16 16 Date in YYMMDD.
9-12 ‘ I4 Hour; and minutes in HHMM.
- 15-21 ~ F1.4 Seconds in SS.SSSS.
24-29 A6 | Station name
32-46 . F15.8 | Satellite Geodetic Latitude

in degrees.

- 49-63 . F15.8 Satellite East Longitude in
degrees.
66-80 F15.5  Satellite height in meters.

Total = 80 bytes.
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C.9  ORB1 TAPE FORMAT

An ORB1 tape is a binary satellite ephemeris tape
having a logical record of 350 double precision words.
There are threc types of records on the tape - a title
record, data records, and a sentinel record.

. | " c-28



WORD
NUMBER

VWO e

N NN e
BT~ B - - B ]

80
81
82
91

92

101
102
103
104 .
105
106
107.

ORBITAL TAPE FORMAT-1 (TEB) S

BINARY TITLE RECORD FORMAT

Form of: data identification = 76796291
Satellite number

Date U.T.

Day count of year Start time of satellite
Seconds of Day Data

Date ] U.T.

Day count of year ‘ End time of satellite
Seconds of day Data

At, interval between satellite data items in seconds
Date : ' Coordinate system

Day count of yeaf Reference data time and position
Apparent sidereal time in radians |

Spares .

Ca, atmospheric drag parameter

Area of satellite in cm.

Mass of satellite in grams

Lunar perturbations indicator .

(= 1 indicates lunar pert. were used in determining orbit
= 0 indicates solar pert. were not used)

Solar perturbations indicator

(= 1 indicates solar pert. were used in determining ordit
= 0 indicates solar pert. were not used)

ts epoch time (C.U.T.)

a, semi-major.axis at t, (C.U.L.)

e, eccentricity at to '

v, true anomaly at tj (radians)

p 4 satellite position

b4 ‘ N - . vector T at t, (C.U.L.;
. z "
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WORD
"~ NUMBER

108

- 109

110
111
112
114
116
117
118
120
121
122

123

124
125
126
191
192
193
1194
195
196
200

1

ORBITAL TAPE FORMAT-1 (TEB) (Cont.).

BINARY TITLE RECORD FORMAT

Satellite velocity
Vector r at t (C.U.L./C.U.T.)}

. ﬁagnitude of r at t, (C.U.L.)
ratt, (C.U.L./C.U.T.)
M, mean anomaly at t, {(radians

ook N e s e

H 4

, Magnitude of

w, argument of perigee at tj (radians)

i, inclination at t, {(radians)

f1, right ascension of ascending node at tg (radians)
n, mean motion at tg (radians/C.U.T.)

E, eccentric anomaly at t, (radians)

o, rate of change of argument of perigee at tg
(radians/C.U.T.)

&, rate of change of R.A. of

ascending node at t, (fadiansiC.U.T.j

P, period aF t, - (C.U.T.)

Height of perigee at to (C.U.L.)

Height of apogee at t (C.U.L.)

Year (last 2 digits)

Month :

Day | Date and

Hour , Time of Epoch
Minute

Seconds x 1000

Indicator of theory used to compute orbit

(= 1 indicates PE orbit generator

= 2 indicates Gill Integration orbit generator'
= 3 indicates Brouwer orbit generator)



DATA RECORD

’

WORD "‘ o : . -
NUMBER DESCRIPTION .
1 Date (YYMMDD) Time of first
2 Day Count of Year (DDD) satellite position
3 Seconds of Day (SSSSS) velocity vector = t
4 At, interval between position-velocity vectors
.5 Spare '
6 x : - Satellite position vector
7 y }' in kn. '
8 z
9 , x | Satellite velocity vector in
10 ; } km/sec.
11 z
12-305 49 other satellite position velocity vectors
| at times t+At, T+2At, t+3At,... t+49At
306-350 Spares

—

Notes: If the last data record contains less than 50

~position-velocity vectors, the remainder of the
record is filled with nines (99999999.D0) |

SENTINEL RECORD

The first word of the sentinel record contains
nines (99999999.0D0). Words 2-350 are spares.
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C.10  PCE DATA TAPL FORMAT

_ A PCE data tape may be written by GEODYN in orbit
generator mode or read by GEODYN in data reduction mode.
The format is as follows:

Columns Format Description
2-3 12 Measurement type
| 16 - X )
17 -y Inertial
18 - 2 Geocentric
19 - X > Cartesian
A Coordinates
20 - Y
[ ]
21 -z )
22 - a )
23 - e -
s Osculating
24 -1 > o Geocentric
25 - @ Keplerian
26 - w Elements
27 - M
4-9 16 Date of data (YYMMDD)
10-13 14 Hours and minutes.
14-21 F8.4 Seconds |
22-45 D24.16 Measurement
. 46-55 D10.4 Measurement standard deviation

Units for measurements and sigmas are:

'X,Y,Z,a - meters (¢ - m)

i,?,i - metcrs/second'(a - cm/sec)
e - dimensionless (¢ - ppm)
i,2,w,M - degrees (o - arc scc)
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C.11 RV TAPE FORMAT

An RV tape is a satellite ephemeris tape which
is output by GEODYN specifically for use by the DELTA
analysis and graphics program. An RV tape is a binary
tape written without format control. The RV tape word
format is as follows:

. Word Type Description

1 DP Days from Jan 0.0 of the reference
year for the arc. i

2 1 ~ Date in YYMMDD.
UTC
3 ' 1 Hours and minutes in HHMM. Time
_ | ' Systemn.
4 R | | Seconds. '
5-10 DP ' Satellite inertial position-veloclty

vector in meters and meters/second.

11 DpP Satellite latitude in degrees.
12 " DF Satellite longitude in degrees.
13 DP Satellite height in meters.

Total = 92 bytes.

The last record has a value of 999,.0DO in the
first word. .
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C.12 GEODYN SCRATCH FILES
GEODYN uses seven scratch files. Some of these
files are direct access (D.A.}, but most are sequential

(Seq.). The uses of these files are described below:

File Type Description

10 Seq. Used in the proéessing of doppler data in
GEOS format.

11 Seq. Used in the processing of all GEOS format
data. '
12 D.A. Used for storage of all data in data

reduction mode.

13 Seq. Used for the storage of solar and geo-
magnetic flux data.

14 Seq. Used for the storage of a priori information.

15 D.A. Used for the storage of updated parameter
values.
16 Seq. Used for storage of that segment of the

normal matrix pertaining to individual arcs.
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C.13  GEODYN SIMULATED DATA TAPE

GEODYN has the capabiiity of writing an output tape
~with the calculated observations in place of real observa-
tions., The tape is a binary unformatted tape designed for
the purpose of testing the GEODYN estimate process. The
following format is a nominal format which corresponds to
internal variable names only. This format should not be
interpreted rigidly for all measurement types.

Word Type Description
1 Date in YYMMDD,
2 1 Time in HHMM.
3 D.P. Seconds.
4 D.P. First calculated measurement,
5 D.P. Second calcualted measurement,
6 D.P. Standard deviation of first measurement.
7 D.P. Standard deviation of second measurement.
8 .I Station number, |
-9 I1#2 Measurement type.
10 I%2 Number of measurements (1 or 2).
11 1 Satellite ID.
12 D.P. Tropospheric refraction index. _
13-14 D.P. Transit times for average range rate data.

15 1*2 Transponder channel.

The measurements and standard deviations are in
Ymatural' units. '

length - meters
time - seconds

angles - radians

The measurement types are the same as those for the
SIGMA card.

R C-35
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€C.14  5C4020 PLOT TAPE FORMAT

The SC4020 Plotter Driver Tape contains a contiguous
stream of 36 bit SC4020 commands. This stream of commands
is blocked 682 words of length 36 bits each to efficiently
utilize the F-53-1A off-line buffer. The particular command-
by-command format of any given Driver Tape is solely a
function of the particular information being plotted.
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STATIIN

AAME NuaEA

L3 S )
(-1 K
SCAD
ANG3

T EYL3

ACHN3

MADR
S L |
GuM)
HSK 3
Haw 3
G038

GY43
TEX3
STL3
2100
ZCro
vEUD

“MARD
C ]
. TIOD
JGi0
RSDD
CETD

wRTI

Laur Iy
IPTINT
ETHY~*
ALIT:
L IMaAPS

SNTAGS
REa=L
COoLEGS
GFUAKS
wWhRFL 2
JOIIRL

¥CJAVE
CCMEs
uLas<s
2304
IFT 1Y
MAC3A%

1NV Su
SYCUITI
ILItap
13aTau
In-tAAY
134U

[ I TRR B VOO I

13
) &
13
a1l
=14
3la

21a
awl
Zwe
29l
s
2Tl
|
lwil
) RV
1233
IvCo

| Evivit
1212
1ol
v 1+
1.15
vl

1317
1013
iel?
ided
ivesd

¢ ]

tulw
e
1 - -
TR =]
bdud
. 3

| GO

BUILT-IN STATION PGSITIGNS

-APPENDIX T

GzC3ETIC LATITUZE

ULt MM
26 30
& 37
42 2t
o Qa
T 27T &8
=3 =357
3 27
—-24& =L3
12 12
=34 =35
cs T
-d 20
2T =7
7?7 29
4€E 59
s 23
3 17
3z 1&
38 25
=31 =-22
-3 =P
-gz =53
“l z
EYY) 27

-33
37
L}
LY
=1

-2

23
15

[

32
=37

-

tad Nh t e
oty L WO

-27
—-o
-3
1=

-Z]

29« 1514
57« 6002
&Ly 2325
536272
51a78248
-19e 3128

19. 7258
-234523C0O
37.6€58
-0.2‘35
3440587
2924543

4847312
1277123
58,4452
22+ 1¢3°%
S0e*ESA
S1e925%

33,154%
=554 257C
~3.243¢
23,7201
4345042
11« 125C

A54471¢
A,5221
_se.gc38
S3elst2
=22a 3452
~-3743634

=35 3a Y07 L
25+ 2957
17+£814
212 585¢
wbaet130
=1s&50P0

2749094
—23¢8%1E
10,7775
ar,003E
53,1512

-32«+3%16-

~22,4571¢
=22431852
- 17, G-‘;“tﬂ
-‘:apUJTC

aTem024

-lsu4SNE

EAST LINGITUDEZ

DEG

279

281
248%
2s8
Jas
335

3s5
L i3
144
143
2¢0
243

249
22
2E3
213
243
243

‘263

| gt
19

27
3<s5
3:‘

27%

D-1

acy

2€2

279
231

222

F13-

3¢7
212
2¢£2
3<3

27

243
12
212
2E&2
278

a7

13%
2E1
2rz
243
243

<t

v—u.Ndl
T~ Y,

AN

13
45
20
1%
<l

40

a3
3
& a
33
20
7

13
ar
9
3
11
12

W
i O

L] SR oW (31 1 W >n
N oIe & 0w s Ul W p = LYY N

LA LYY )
Nk 4 10

-

+2

SECUNDS

23,2243
uhe0263
3C.3710
50e5524
£2a0%12
20e9229

53,0274
Jle2152
142202
36,7312
S« 5233
3403293

1345135
15¢ 2183
25.4367
15333
3g.7211

173301

3714809
14,2774
S2¢ 3G 10
Ce3214
Je 0559
€5,3273

10750
414027
43,7323

442737
1544327
591431

£a,7802
4642870
36e 1925
194%150
5439265
2Ee21352

£9.02172
151323
AC« 2077
ACeT303
842737
€354¢3069

11553
153127
3Cal=31
S34s7302
S35« 170
cCal2lSH

L]

SUHERULID AEIGHT

"(METERS)

-45,070
-a64000
~35e0020
=27.000
20240099
5554020

321.0929
4032
TEe I
11452029
1123sCJ)
920.000

=28 4000
-312C39
- e 200
G8340020
_ 335.030
10304990

2752000 .
183,020
873,002
14104032
925700
7754030

=41002
=-184070
-53Te533
~a24400
A536. 513

SD.7323

T13.23)
ad e 020
1539« 357
2033132
SCsalo0
153004977

aT76 e 254
13G.a823
233.123
-33ea33
-424CI0
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GEODYN : - i,ii
Geopofential Coefficients ~  1.1- 1; See Force Model-Earth;
: 1.2-16

Geopotential Model | See Force Model-Earth
GEOS Data | o © 1.2-5;1.2-50,52;1.2-65,66;

: : 1.2~68,69,70;2.0-8;C-13,14,15,16'
Gravity Perturbations See Force Model
GROUNDTRACK Tape 1.2-36;2.0-8;C-27
Hardware and Software , B .

Restrictions - 2.0-11
Inner Iterations See Itergtions
Inpu; Cards - 1.0-1;2,0-6
R
Iteration Convergence Test l.l-ll;See Convergence Criterion—
Iteration RMS | See RMS
Iterations i ,1 1-551.1-11;1,1-19,20;1.1-37;

1.2- .2-16; 1 2-34
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Job Con£r01 Language {(JCL)
" Core Requiremenfs
EXampies
'FbRTRAN Logicai Units
Overlay |
Job Submittal
JPL Ephemeris
Jupiter .
Keplerian Element Ephemeris
Logiéal Units |
Lunaf Perturbations
Magnetic Flux
Mandatofy Cards
Mars
Mass of Satellite
Mass Ratios
Master Blocks
Master Stations
Measurements
. Deletion
Editing
Partials
Standard Deviations

Two Station Measure-
ments

Types

' Page
'Seciion 2.1
2.0-2,3
12.0-4,5 .
2.0-6,7,8,9
2.0-10

Section 3.0

2.0-6

See Fofcg Model

1.2-36;2.0-7
"See JCL-FORTRAN'Logical Units
1.1-1;See Force Model-Moon '
1.1-13,14

1.0-1

See Force Model

1.2-46,47

1.1-5;1.2-18

1.1-29,30

1.1-7:1.1 2531.2-16

'1.2-19,20.
REPRODUCIBIL y7y OF TiE

PAGE 1s poop
1.2-37

See Standard Deviations-Measurcments

1.2-51

1.2-26;1.2-39;1.2-48,49,50,51,52;

C-14,15
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Orbital Tape Format

" Orbit Generator

ORB1 Tape
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Outer Iterations
Overlay Structure

PCE Data

Planetary Gravity Effects
Pblar Moticn Tables
Position Vector

Preprocessing of Data
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c-16

See Force Model

1.2-39,40
1.1-1;1.1-3;1.2-1;1.2-11
1.0-1
1.2-1,2;1.2-8,9,10;1.2-16

- See also Position Vector and
Velocity Vector

c-29,30,31
§,ii31.2-33,34:1.2-35,36,37;1.2-54;
1.2-65;3.0-2,3;4.0-9,10,11;4.0-17,1

1.2-31,32;2.0-9;C-28
1.1-23 |
See ﬁrintout Requests
;ee Iterations |
2.0-10" |

1.2-5:1.2-50,52;1.2-54:1.2-66; .
2: 0‘8;(:'32

.1.1-1;See Force Model
2.0-11

1.2-2;1.2-8,9

- 1.2-38,39,40
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Printouf;Requests 1.1519,20;1;5-31,32;1.2-33,34;
L ~1.2-35,36,37;1.2-44,45;2.0-6,7
Reference Time C 1.2-1,2;1.2-4
Refraction Index | 1.2-39 - d
~ Residual Printout. | 1.1-19,20;1.2-44,45
Restart i 1.1121,22I

Right Ascension of Greenwich 2.0-11

RMS — 1.1-11;1.2-29
Run Description Cards 1.1-3,2
RV Tape - 1.2-33,34;2.0-9;C-33

Satellite-to-Satellite Data C-22,23,24,25,26

Saturn . | See Force Model
Scratch Files-- GEODYN : |
Program C-34
SC4020 Plot Tape _ C-36 -
Selection/Deletion Cards 1.2-1,1.2-65;1.2-67,68,69,70,71
Selection of Data Types -
GEO$ Format 1.2-68,69,70
Set-up | | _ Section 3.0
Sigma Defaults | S , 1.2:5b,$1
Simulated Data Tape - _ _ ' L
GEODYN Program 1.2-5;1.2-53,54;1.2-66;2.0-8:C-35
Software Restrictions - 2.0—11
Solar Flux 1.1-13,14
Solar Perturbations | See Force Model-Sun

Sclar Radiation Pressure See Force Model
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.Standgfd Deviations | | - |
Biases 1.2-13 B
C and S Coefficients 1;1-16,17;1.2-41,42

Drag Coefficients 1.2-22
Measurement 1.2-28,29;1.2-48,49,50,51,52
Solar Radiation Pres-
sure Cocfficients 1.2-56
Station Positions 1.1-24;25
_ Surface Density - “1.1-28,30
Station Adjustment Sigmas -1}1-35 .
Station Coordinate Adjust- |
ments ) See Correlation Coefficients
Station Coordinate Cards 1.1-1;1.1-35,36,36.1;See Statio
Positions '
Station Coordinates - See Station Positions
Sfation Estimation See Station Position Estimation
Stéfion Positions ' 1.1-1}1.1-6,7;1.1-24,25;
_ 1.1-35,36,36.1;Appendix D
Station Position Estimation 1.1-24,25
Step Size ‘ - See Integration
Sun - | See Force Model
Surface Densities _ .1.1-1;1.1-1;1.1-27,28,29,30f
Termination Cards
Common Set - 1.1-131.1-37
Arc Sco-
Gpiion Cards 1.2-1;1.2-65,66
° Sclection/Dele-

‘tion Cards 1.2;71
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Terminum Elements
Tidal:Perturbation;
Time Differcﬁce Tables
Timing Corrections
Tit;e‘Cards
”Tracking'Complement
Traﬂsit Time Correcfion

Tropospheric Refraction
Correction .

Two-dey Earth CompﬁtatiOns
Two-Statioﬁ Measurements
Unconstrained Stations
Variance-Covariance Matrix
Velocity Vector

Venus

VLBI Férmat

1.2-60

See Force Model-Tides

2.0-11 " S
1.2-38,39

1.1-2;1.2-1,3

.See Station Positions

1.2-38 .

1.2-38

1;2-25
'1.2-51

1.1-7,1.1-25;1.2-16
;.2-62,63,64‘
1.2-2;1.2-10

See Force Moael
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