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INTRODUCTION

Background

C.S. Wong at Texas A&M University developed a program on a Texas Instruments 990/4
minicomputer, which computes the following parameters from the GPS satellite
almanac: the satellite rise and fall times, the satellite azimuth and elevation,
and the geometric dilution of precision (Reference 1). This program was modified
by M. Magrogan for execution on a Digital Equipment Corporation PDP-11/34 minicomputer
to analyze FAA test results (Reference 2). Additional changes and refinements to
these routines allowed computation of the dilution of precision parameters on a
Hewlett Packard (HP) 1000 minicomputer not only for the case of four satellites,
but also for three satellites plus altitude aiding (Reference 3). The derivation
of the GPS dilution of precision parameters assume that the standard deviations of
the pseudorange measurement errors are equal and independent. R.J. Esposito at
the FAA Technical Center has recently discussed the user error behavior for the
more general case when the measurement errors are independent but not necessarily
equal (Reference 4).

Scope

This report documents the programs which compute and plot the GPS user errors from
pseudorange errors (biases and standard deviations which are independent but not
necessarily equal) on the HP 1000 for different satellite/configurations with and
without an altimeter input.

DISCUSSION

The main program EB'd and its associated routines described in this report stem
from the program HDPF and routines contained in reference 3. In order to be
executed, the programs require inputs which are requested with explaining comments.
The algorithms and equations used in these programs are given in references 4
through 9.

Table 1 displays the input time parameters. Special attention must be given to
the fact that different units (day and second) and different origins are used.

The Keplerian parameters, which are included in the almanac message and used

to compute satellite trajectories, are listed in table 2. Note that parameters
9 through 14 are computed in the program EB¢¢, wiﬂJ,Laa the earth's universal
gravitional constant.

USER MANUAL

Appendix A contains the transfer files for programs EBvd, PLCOR, PLSIG, PLAEL, and
PL5FI. Appendix B gives the flowcharts on programs EBOq (pages B-1 through

B~10), FILE (page B-11), PLCOR/PLSIG (pages B~12 and B-13), PLAEL (pages B-1l4
through B-16), PL5FI (pages B-17 through B-19), and subroutines EB06 (pages B-20
through B-23), PSUB1/PLSUB (pages B-24 and B-25), INPUT (page B-26). Appendix C
provides listings of these programs and all subroutines. Each program is called on
the HP computer with its name, and user prompting explicity asks for the required
inputs. Appendix D gives examples of the program outputs.

Program EBJf (Pages C-1 through C-10)

This program computes and prints out the position of three or four satellites in
earth-centered earth-fixed (ECEF) coordinates and in azimuth and elevation relative
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to the user, the user-satellite direction cosine matrix including time (G-matrix),
the covariance matrix of the user error (sigma matrix), the square root of the
diagonal elements of the sigma matrix (standard deviations), the multiple standard
deviations in two, three, and four dimensions, the correlation coefficients
(related to the off diagonal elements of the sigma matrix), and the user bias
errors. The multiple dimensional user standard deviations are proportional to

the dilution of precision parameters when the standard deviation of the pseudorange
measurement errors are equal and independent.

All input data and relevant information are printed out. The data output for
every point in time, for which computations are made, consists of one page. Since
the program is frequently run just to generate plot files, the data printout is
often not needed and may be suppressed by setting the sense switch number ﬂ
(Issw(ﬂ)) to the "ON" position. In this configuration, only one page with the
input data is printed. The start sequence and parts of the input data of the
program EBJf are the same as for the program HDFP, and portions of the later user
manual are repeated here for completeness.

The user position must be entered in geographical coordinates (latitude (LAT) and
longitude (LON)) and altitude (ALT) in feet. If the location is the FAA Technical
Center, this information is already stored in the program. After the program has
received user position, the geographical coordinates are converted into ECEF and
printed out. The next data requested are the start (TSTART) and stop (TFIN)
times, the time increment (TDEL), the time of collection (TC) of the almanac, and
the date of use (DTU) (see table 1).

The choice must be then be made whether the computations should be made with four
satellites or three satellites. When the navigation mode utilizes three satellites
plus altitude aiding, the altimeter is modeled as the fourth space vehicle

located in the center of the earth. The elements in the fourth row of the G-matrix
are given by 0, 0, -1, O. If an altimeter input is not available, the program
assumes that the receiver clock bias is extrapolated and the fourth row of the
G-matrix is given by 0, U, 0, 1.

The next decision concerns the input of the almanac for the satellites:

(1) If the almanac is on a magnetic tape, it must be stated so and the entire

almanac file is read from the tape. Then, the PRN numbers of the satellites are
requested, and tne program checks whether the data is on the tape.

(2) The other choice is either to provide the program with the names of the
data files containing an almanac for each space vehicle, or to enter the data
by the keyboard.

If the psuedorange variance matrix V is identical to the unit matrix, the

values are provided by the program, otherwise, the diagonal elements must be
entered via the keyboard. Since each pseudorange variance may have unique value,
it must be associated with the proper satellite PRN number. The time tagged
psuedorange bias errors are then read from the appropriate file and stored

in a array (see program FILE). Finally, the names of the three plot files

are entered, and the program prints the relevant data and generates the data
files for the plot programs.



PROGRAM FILE (Page C-11)

This program was developed to generate files with time tagged psuedorange bias
errors (URE) for the program Eqﬁ . The program FILE requests the

number of files to be produced, the number of records for each file, the file
name, and the data to be stored. Finally, it generates a URE file in the correct
format to be compatible with the URE input in EBff.

Program PLSIG/PLCOR (Pages C-12 through C-19)

Each program plots data stored in the sigma-matrix files which are described under
the section entitled Data Files. Each program makes five subplots on one figure.

PLCOR plots the user error parameter versus Greenwich mean time (GMT): the four single
dimensional standard deviations, the six correlation coefficients in two subplots,
and the four user bias errors.

PLSIG plots the user error parameters versus GMT in a slightly different form:
the upper triangular elements of the sigma matrix in three subplots, the single
dimensional user standard deviations, and the user bias errors.

Both programs need the same input data: the name of the plot file, the logical

unit of the output device, and the ID of the device-subroutine (Monitor: 1, 1;
Printer/Plotter: 20,5). In order to scale the time axis and to select a time slot
from the data file, the user enters the start and stop times and, as a way of
distinguishing several plots, the date. The last entry may have any six alphanumeric
characters. The plot is then generated and displayed on the selected output

device.

Program PLAEL (Pages C-20 through C-22)

The program PLAEL requires the following input information: the logical unit of
the output device, the ID of the device subroutine, the start and stop times, the
name of the file containing the satellite azimuth and elevation angles relative
to the user, and the number of satellites whose data are stored in the file. The
program generates a figure with subplots of the satellite elevation and azimuth
angles versus GMT. A dotted line is drawn at an elevation angle of 10 degrees
above the horizon.

Program PL5FI (Pages C-23 and C-24)

This program is designed to plot the two dimensional user standard deviations
versus GMT for up to five data files and in the same figure. However, any file
may be plotted which contains a record of the y-value, a time in hours and minutes
as the x-value. The only thing which should be changed are the titles of the
axes.

PL5FI requires the same type of input information as the other plot routines:

the logical unit, ID, start and stop times, and names of the files. The program
generates plots with a legend for each curve since each data file is plotted in a
different line style.



Subroutine Description

EBﬂi: computes the rotation matrix, given on page C-25.
EB¢3: converts user geographical coordinates into the ECEF system, given on page

26.
EBﬂS: calls EBP6 and EBJ7 and computes satellite azimuth and elevation given, on
page C-27.

EBJ6: computes satellite position in ECEF, given on page C-28.

EBA7: computes user to satellite distance, given on page C-29.

EBﬁB. computes the G-matrix and its transpose, and calls EB’9B and MINVD, given
on pages C-30 through C-32.

EBJ9B: multiplies two matrices, given on page C-33.

VD: inverts the matrices from the "Scientific Subroutine" package from DEC

(Reference 6), given on pages C-34 through C-36.

EB11: multiplies a matrix and a vector, given on page C-37.

EB12: converts seconds into hours, minutes and seconds, given on page C-38.

EBl4: unpacks the almanac data (with assembly language subroutine DINTF), given
on pages C—-39 through C-41.

DINTF: assembly language subroutine, unpacks the almanac data (with subrouiante
EBl4), given on page C-42.

PLSUB: plots user sigma matrix elements, single dimensional standard deviations,
correlation coefficients, and bias errors, given on page C-43.

PSUBl. plots user multi dimensional standard deviations, given on page C-44.

INPUT: reads data files in plot programs, given on page C-45.

Data Files

Five types of data files are utilized, two as input for EB¢¢, and three with data
points for the plot programs. The files are:

1. Almanac Files: Each contains the date of collection of the almanac,
the satellite PRN number (first record), and, in the next two lines, the
eight almanac parameters in the order described in table 2.

2. URE Files: These files are generated by the program FILE for each satellite,
and include the number of records and the pseudorange bias errors as a function of
time per record.

3. Sigma Files: These are the files for the programs PLCOR and
PLSIG. The order of the record values stored in a data block is the
following:
a. time in hours and minutes,
b. wupper triangular sigma matrix (10 values),
¢. square root of the diagonal elements of the sigma matrix (4 values),
d. correlation coefficients (6 values),
e. user bias errors (4 values).
This data block is then repeated for each time increment.

4. HDOP Files: Each record contains the time versus the two dimensional
standard deviation in meters for the plot program PL5FI. The standard deviation
and time are set equal to zero in the last record.
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5. Angle Files: These are generated for the plot program PLAEL, and include
the time in hours and minutes and the satellite records per data block. Each
record contains the program internal satellite number and the elevation and
azimuth for this satellite.



Parameter

DTU - Date of use

DTC - Date of collection
of Almanac

T - GPS ~ Time

TC - Collection Time of
Almanac

Start of Count

Beginning of Year

Beginning of Year
Beginning of Day

Beginning of week
(0000 hours Sunday)

The used time zone is Greenwich Mean Time (GMT)

Table 1:

TIME PARAMETERS USED IN PROGRAMS

Unit

Day

Day

Second

Second



No.

in Almanac

10

11

12

13

14

Table 2:

Keplerian Parameter

Eccentricity of el-
lipsoid

Reference time for almanac
Orbit inclination
Drift rate of right ascension

Square root of semi-major
axis

Right ascension of the orbit
Argument of perigee

Mean anomaly

Semi-major axis

Cosine of orbit inclination
angle

Sine of orbit inclination
angle

Cosine of argument of perigee
Sine of argument of perigee

Mean motion

ORDER OF KEPLERIAN PARAMETERS

Name in Program and
_(GPS) - Name)

E (e)

TOA (toa)
Di (i)
oMp (M)
RA (/B)

oMo (A1)
W (w)
MO (Mo)
A

cos(i)
sin(i)

cos(w)

sin(w )

YA /A3
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APPENDIX A

Transfer Files - These files are used to load programs which consist of several
subroutines.

YRR GO0 0d [ D CELO00E UZTHG nudal BoRL O Rsdaled

DY AT HEE1S
Se NDINTE
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APPENDIX B
FLOWCHART

(BLock  DATY

[ DEFINITION
COMMON _BLOCKS

X
DATA STATEMENTS

P

|
( PROGRAM EBBB)

:

COMMON BLOCKS

NITIALIZE
VARIABLES

K 1
/READ IST A

. N

I//fREAD ET USER COORD.
USER COORD TO ATL. CITY




CONVERT
DEG. TO RAD.

CALL EBS2

CALL EBRS

-

ECEF-
COORD.

READ //7
SER TIMNES

READ INS
NO. OF SAT.

FIsTsmt =>
_“READ ISTS <~ — —{SYSTEM ALTIM.
(AIDED

ISTS

IST3=2

CALL EBt2




&)

WRITE
USERTIMES
AND I

WRITE
ALTIMETER

R

o

A/ZEEAJ IsT/

SAT=ISAT+1

B-3



ISTi

KDATA ON TAP

ISAT

71

E\?/

?

il |

REARRANGE
DATA

READ DATA
FROM FILE
le Y
]
REST OF
ALMANAC
ISAT <INS ,(:)
?

=INS

B-4



UNITY

(3 NAL
ELEMENTS=|

DIAGONAL

FILENAME
FOR UR

READ DATA
FROM FILE

ELEMENT
NS/ -
LU=2

[CONVERT TIME

CLOSE a

I=1,4

5



READ
MES OF
LOTFILES

WRITE

ALMANACS
AND URE*

SELECT LATEST
STARTTIME OF URE

Ts <TSTART
?
SET

TSTART=TS

B

SELECT EARLIEST
ENDTIME OF URE

®




TS

>TFIN

SET
TSTART=T3

RITE

INVERTED
MATRIX

WRITE
NAMES OF
}PLOTFIL’




VERT TiM
| INTO SECONDS]

PLO L
LU=2, LU=S  LU=3S

CALL EBi12

1

WRITE TIME
TO FILES

LU=2, LU=30

REARRANGE
ALMANAC

CALL LEES I

I=1 6 INS

®

B8



CALL EBOS

TRUE. IFLAG

7

INTERPOLATIO
OF URE DATA

LINEAR “{

CALL EB11

ISsw

?

WRITE
GROUND TRUTH|
AND DOP’S

WRITE TIME, HDOF
ON FILE LU=S

B-9



GROUND TRUTH
ON FILE LU=2

TIME T

<TFIN

CLOSE 2

_

WRITE B.,8.
ON FILE LU=3

CLOSE 3,38

FORMATS

@



(PRoGRAM FILE)

READ N1
0. OF FILES

,///, READ
NO. OF RECORDS N

READ
ENAME

]
OPEN FILE LU=2]

1
WRITE N2
ON FILE

i

READ
IME AND URE

WRITE DATA ON FILE
Jml, N2

]
[CLOSE Lu=2

I=1, Nt

FORMATS




PROGRAM
PLCOR/PLSIC

READ
NAME OF FIL

|

READ
LOGICAL UNIT AND
ID OF DEVICE SUBR

INITIALIZE
PLOTTER

FRAME

CALL PLSUB |—

CALL

FpLOT oF
GROUND
LTRUTH

[4 PLOTS
(SEE LISTING

PLSUB/PSUB |

DEFINE VIEWPORT]
AND WINDOM

IFOR FURTHER
ENF ORMATION



7

DRAW TITLES AND
LABEL Y—AXIS

DEFINE VIEWPORT

AND WINDOW

DRAW TITLES AND
LABEL X-AXIS

[ELEEéLtIFEﬂ

CLOSE PLOTTER

FORMATS




(PROBRAM PLAEL)

READ
LOGICAL UNIT AND
ID OF DEVICE SUBR

READ

LIMITS OF
TIME AXI

/ READ
FILENAM

NUMBER OF SATS

4
OPEN FILE LU=2

LOG=. TRUE.

INITIALIZE
PLOTTER

L}
DRAW FRAME

g
DEFINE VIEWPORT]
AND WINDOW

l

[DRAW 1 .GRID




P
!

|READ|TIME|

CONVERT TIME]

READ RECORD

. TRUE. LOG
.FALSE.

MOVE TO OLD POINT
SELECT LINESTYLE,
DRAW TO NEW POINT

I=1_N

SAVE Nju POINT

%
LOG~.FALSE




, =2 J =1
I \?/
CLOSE LU=2 IREWIND LU=2
1 :
SELECT LINESTYLE LOG= . TRUE .|

EFINE VIEWPORT
AND WINDOW

DRAW SECOND GRID|

LABELS FOR Y-AXIS !

DRAUW LINE AT
18 DEG. ELEVATION

l

DRAW TITLES AND
LABELS FOR X—-AXIS

l

CLOSE PLOTTER

FORMATS |

(END )



(ProGRAM PLEFD)

‘

READ
LOCICAL UNIT AND

: READ
IMITS OF X-AXIS

l

INITIALIZE
PLOTTER

1
DRAW FRAME

3

DEFINE VIEWPORT
AND WINDOW

l

DRAW

///’ READ N
NO. OF FILES

DEFINE VIEWPORT
AND WINDOW




READ
LENAME

l

OPEN FILE
LU=2

1

SELECT LINESTYLE

NO

READ DATA
FROM FILE

I
[CONVERT TIME

LOB . TRUE.
?
.FALSE. MOVE TO
[1. POIN

LOG=.FALSE

YES
CLOSE LU=~2

B-18




B

DEFINE VIEWPORT
AND WINDOW

[DRAW LEGEND |
FOR FILE

I=i N

y
DRAW TITLES

Y
CLOSE PLOTTER

Y
FORMATS




(SUBROUTINE EBDO)
2

DEFINITION
COMMON BLOCKS

_9
IN=4
IFLAG=,FALSE.

1
SIN AND COS OF
USER POSITION

gl

LINE I COLUMN 1-4
OF G-MATRIX

I={, 6 INS INS=NO. OF SAT.

=4 INS

ET LINE 4
OF MATRIX

YES IT

ALTIT,
7

NO ’

SET ELEMENT
3+4 OF LINE 4

>

B8-20



ISsH

WRITE
G-MATRIX|

TRANSPONATION
OF _MATRIX

1

T wVpG=

INVERSION OF A
=> SIGMA MATRIX

B-21



B

HDOP, PDOP, BDOP

SQUARE ROOTS
DIAGONAL ELEMENTS

REARRANGE UPPER
TRIANGULAR MATRIX

WRITE SIGMA
ON FILE

CORRELATION
COEFFICIENTS

0-22



IssW

_<>@

WRITE

CORREL .
COEFF

A\

L WRITE

CORR . COEFF .
ON FILE

l

NVERSION OF @

0.

T
MINANT

<

WRITE
MATRIX
SINGULA

WRITE DUMMIE
IN FILE

(RETURN)
(LEND)

6-23



CIGCB, VI, V2 Wi W2, 61 N,

SUBROUTINE PSUB1/PLSUB
TSTART, TEND, NSTARTD

LOG=. TRUE |

|
DEFINE VIEWPORT
AND WINDOW

|
DRAW GRID

CALL INPUT
CTIME, X1,X2, XS, X4, IFLAGD

@ . TRUE. IFLAG
CEOF)> ?

.FALSE,

SUMS OF DIAGONAL |
ELEMENTS OF SIGMA

. TRUE.
CFIRST POINTD

LOG
g

MOVE TO LAST POINT
DRAW TO NEW POINT

=

B-24

r

THIS STEP

L

ONLY IN
PSUB1



LOG=,FALSE.

[ SET LINESTYLE
ND CHARACTERSIZE

SAVE
LAST POINT

@ }
&

L |
REWIND LU=2

X
LOG=.TRUE.

RETURN

(:>' I=1 N

B-25



SUBROUTINE INPUT
CTIME, X1,X2,X3, X4, IFLAG

FfF'LAG- .FALSE I

|
READ TINME
FROM FILE
EOD
ERROR NO —
| N7 |
IFLAG= TRUE. READ X1, X2,6X3,
X4 FROM FILE

R ]
FORMATS

i
C?rf;:\l; EERT
=

B-26
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IH ANY SIGNIFICANT COMPUTAT.
TIME OF DATA-POINT
URE~-YALUE AT FOINT OF TIME

ALMANALC FOR 4 SATELLITES
ALMANAC JUST USED

RLMANAC FOR 24 SATELLITES
RIL.TITUDE

RablIUs OF EARTH

AZTMUTHANGLE OF SATELLITE
VARTANWCE OF SATELLITES URE-~
AHD CLOCK-BIAS ©3 SAT. WITH-
OUT ALTIMETER-RIDING)
MATRIXK, INVERTED MATRIX
MULTIPLICATED MATRIX,
A CONTAINS THE DIRECTION-
COSINES IN ENU-COORDINARTES
DISTANCES FROM USER TO 4
SATELLITES IM ECEF-COORD.,
DATE OF COLLECTION IH DAYS
FrROM BEGINNING OF THE YEAR
0RTE OF USE IN DRYS (CONVER-
TED INTO SECOMDS > FROM
BEEGINNING OF THE YEARR
UZER~ERRURS DUE TO SPRCE-
SEGMENT OF GPS

MAaTRIX CONTAINING SINES
COSINES OF UWSER POSITION
SUUARE-RQOT OF THE EXCEHTRI-#
CITY OF THE EARTH-ELLIPSOID =
SATELLITES*
ERRTH-ROTATION-RRATE *
MATRIX FOR INVERSIOH-SUBROU, %
GEOMETRIC DILUTION QF FRECI-*
SION

HORIZONMTAL DILUTION OF
FRECISION
LATITUDE
LONGITUDE

PICI 1415, ., .0 AND
POSITION,DILUTION

AND

AND

24Pl
oF

X X ¥ ¥ ¥ ¥ ¥



FRECISION *
RTD ~=> RALIAN TG DEGREE CONVERSION =
FaACTOR (120-P1> *
FeaR ~—->» LENGTH QOF WYECTOR USER-SATEL . %
= E

fyia
niaa
4121
ayze
0123z
at12d

U125

DIt

GO

[ I IR

S o4 ~-% SHTELLITE~POSITION IN ECEF
SGC —-=> SOUARE ROOT OF GRAVITATIOHAL *
CONSTANT OF THE EARRTH *
ALL TIMES IN GMT AND IN SECONDS *
F
*

[t )

Gy 2e
ay=v
atza
R
013G
131
13z
ut
i
{7
0173
113
133
Q1329
0140
RICR
a1t gs
(143
ay44
2149 IMPLICIT DOUELE PRECISIONCA-H,K~Z)

0145 REAL A1, AZ URE(IS, 42, ARRCIS, 4>, T2, T1, THMAK, TMIN, TOUT, TEXTL 2
147 LOGICAL IFLAG

n1d4g DIMENSIGN ADCI4, 40, T0 4, INAMCZ ), INAMIC3 ), INAMZC 3

0143 COMMONATIMEATDEL, TFIHN

41540 COMMORARIMAELY 4 ), AZMI4

0151 COMMONAPOS-LAaT . LON,RLT.E

4152 COMMONANQCATUY , TCY , TKC,DTCC4 0, DTE, T, T

0193 COMMONACNSTAPT  RTD, OMF ,GE  E2, ONF 2,260 ,ERATE,PI2

154 COMMONADB2-RD1C 140

0155 COMMORADTXAUCE 2, DS, 4

015a COMMONASAT A5 4 )

a7 COMMONAUREAUREIN D 2, DR(4

01 5: COMMONARLMA QD20 14,240, ID1c 24

0159 COMMONSGDORAGDOR, PDOP,HOUR, IHS, IFLAG, Y04 ,40, IST3, AP, RB

0164 DRTA TEXT. YES °, "HO "/
Uied I1SaT=0

ez i AB=0. 0

atazs AP=0., 0

1154 TC=0,

01 ey ICOUNT=(

1 Y. WRITE <&,30)

L Ve
1 éas ]
atns O INPUT
Q170 i
Q17T 0 wdekkekakr JTHFUT THE LATITHLE, LOHGITUDE AND THE ALTITUDE #skdkdokdk bk
8 IS A LON WESY ARD LAT SOUTH ARE DEHOATED BY A NEGATIVE WALUE

013 i

HRERE WREITE Tie, 4D

[ i FORMAT ." INPUT USER FPOSITION®

] 7 1/ YORATLANTIC CITY (=t OTHER POSITION <=g2"

T s "ORNSUER 2"

noa READ {te,33) IST

—-—y GPFS-TIME
TC —e COLLECTION TIME, START OF
COUNT AT BEGINNING OF EPCGCH =#
TCY ~=> TIME OF COLLECTIONS STARTIKWG*
AT BEGIHMING OF YEAR *
THEL —-=> TIMEINCREMENT *
TFIH —= EHDTIME *
Tk ~~> DIFFEREHNCE BETWEEN COLLEC- %
TIOHTIME AHD REFERENCETIME, =
WRAPARQUNDS CONSIDERED *
TUY -=3> TIME OF LISE *
#®
*
E 3
*
*

AR R I

1
E I B I

(SRS Y|
o i
T

h

d

~J4
T

LREYTC 3 ~=3 FREUDD-RANGE~ERRDRS

4+

+

+

*®

* u 45 —-—r LEZER POQIITION IN ECEF-COORD,
#

+ Yid, 40 ~-=r KUOVARTANCE-MATRIX

f

H

Ty

e b O R e e R R R R R s e A R R Ok e o e s i o G o R e R

—

LI T T T L T R I I B I R I

C-3



niya
n1an
a1
i
it
a1
a1
ad
{1
o1
a1
i1
i
i
iR
iy
1
0
0y
iy
199
PSRV
U2y
20z
2 N3
naud
e

A B A N X

mamuyiw@cgqucoqnwojﬁrmtl
i RS ¥

:.[; ¥}
‘J DRI AL R U O o8/

—

X

£}

1 —

2o "OUSER~FPOSITION
3 ! LnTITHDE R
G L W PHGITHDE + 2, 0
= " ALTITUDE R

=

Er)

[

o T

i

D I I

.1

IFCIST B ey GOTUW Y0MY

LAT=0.3544955502
LON=-0, 7456677702
ALT=a. 482602

G0TG 100z

COMTINUE

WRITE <18,25

FORMAT <27 IWSER PUSITION IMWM DEGREES (FORMAT
1 "LATITUDE LM
READ ¢ 156,37>» LAT

WRITE <16,3)

FOrMaT o LONGITUDE s
READ € 1&,97 LOH

WRITE <16,4)

ForMaT o ALTITUDE IN FEET : ")
READ 16,972 alT

CONTIHNUE

WRITE <&,50 LAT,LON,ALT
FaRMaT " PROGRRAM w B oBouo0 et

, g " e e s e e i msw e mme Ses men he e i e e s |y

if}

=, DEGREE”
., " DEGREE”"
LB, FEET®)

A

- o
— e -
T 0 13

oo
[T

o

LAT=LATARTD
LON=LAONASRTD
ALT=ALT S0, 3220301

ok kb EROZ COMPUTES E-MATEIX tadkrhinds

CALL EBOZ

wdwwckdt CEOI TAKES LAT, LOH, AHDR ALT: +dekddsbbk

IT RETURHNS ®,¥,2 IH U-YECTOR

CALL EBUOZ

WRITE (6,310 Iy, I=1,35

FORMAT < % EC E ~COQRDIMATES @ ¥ = ",Gte,8," %
", 616,82

I S E

l

kb READ USER TIME %ttt rdsR

WRITE <1650
FOrRMAT " USER TIME (FORMAT @ G15.32°

1 " STHRTTIMECTSTART >, ENCTIMEC TFIND, TIME INCREMENTC ]
2/ " 3ND ALMANAC-COLLECTIGN-TIME (TC) IN §

30 " 3TART OF COUMT:TSTART, TFIN, TDEL-->EVERY

3/ " TC -->BEGINNING

5o “TSTART=_") -

READ ©16,9373 T
WEITE 1e, 502

FORMAT €7 TFIN =_")
READ ¢ 16,375 TFIH
WRITE (16,7

FORMAT £ TDEL = ">
READ ¢ 16,372 TDEL

C-4
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0223
N4
241
gz4z
42473
(R )
0243
U2 de
zd 7
243
hzg3
i Si
25y
25z
0253
1254
1255
0296
uz2av
Hz2Sa

na5a

=<

el

nzand

eV

275

nEve
i)
U v
gzve
TR

el

MRITE <te, 803
o FORMAT ¢ " TG
READ (16,972 TO
WRITE <ie,i102
1é FORMAT <" DATE OF USE IH DAYS FROM JAMUARRY,FIRST :_">
READ <16.,97) DTU
WRITE (16,9
E FORMAT « " WNUMEER OF SATELLITES 2 OR 4> =_")
READ <16,98) IHS
IFCING EC, 4 GOTO 1016
WRITE <16, 340
FORMAT © " SYSTEM ALTIMETER AIDELD <=1 ;">
READ <16,383 IST3
IFCISTI.HE . 1Y IS
b IFCISTI . EQ. 1y GO
b IST3=2
b WRITE {1,352
b135 FORMAT ¢ “ 3ATELLITE URE~ CAP3 AHD CLOCK-YARIANCE <aB»"
b 1 "oRP CSRUAREDDY "o
]
;
|
!

i

1) .)

il
£

)

0

Fa]

b READ (16,972 AF
b WRITE Cle. 362
ey FORMAT « " A {SQUARED)> "2

[ I T )

i

i READ ¢ 16,97 AR
P R .

11e CONTINUE

caLL EBtaCT,T10

CRLL EBITECTFIN, T2

WRITE 6,320 T,T1,TFIN, T, TDEL,DTU, INS
o FORMAT ¢./" USERTIMES :°

d " START (TETART > ¢,
" END CTFIHND s "G SEC,
N INCR, CTDELD> 1+ ", 0513.8," SEC"
i DRTE <DTUD "L, G15.8," DAYS™
THE COMPUTATIONEZ ARE MADE WITH®",IZ2," SATELLITES")
IFCINE ER,. 30 WRITE (6,66 TESTCISTI b, AP, AB
FORMART <" 2¥STEM aLTIMETER-AIDEDR @ ",A4:
i 1 oAaP-SQUARED L GE 4,0 MBR-SEUARED ", 63.4,
crpooa CAPPLICABRLE ¢+ 3 SATELLITES WITHOUT ALTIMETER >

1! "OSED, ",F3.2," HOURS®

“LFS.2," HOURS®

~

o

(I vyl
Nt R
oo 0 W

~

S

oda G DO
\.‘- - A

l
Coesrceddotes READ ALMANAD ~ DATO twddskkkdkk
t

WRITE <1e,12
Pe FORMAT < * ALMANAC~DATA FROM TAPE <=1 7 ")
READ C1&6,33) I3TH
toge  CONTINUE
ISAT=13AT+1
IFCISTY  EQ. 1)y GOTO 1003
WRITE <1e,12: ISAT

13 FORMAT <" SWUN SLMANAD =1 0OR DATaA FROM FILE =2 FOR 2V HO,",12,97¢

b " ANSWER 5_")
READ € 16,98) IST
IFCIST EQ.f) GOTO 1005
1 e e e - v i -
WRITE £16,140
14 FORMAT /" FILENAME :_">
READ{ 16,92 INAM
OPEN ¢ 2,FILE=INAM, FORM= "FIRMATTED *
READ ¢2.96> DTC{ISAT), IDCTSAT)
READ ©2,31> tAD(I, ISATY, I=1,4)
READ (2,913 ADCT, ISAT), 1=5, 80

C=5



U233
naan
a0
N30z
03073
n3iod
4303
30
a3gy
QR
GZ i
G210
1
I I
02173
314
131

i

UE1E

0317

D349
H3H 0
NAGY
RS
n3nz
{1854
LR S )
His%e
AN
s

13

[
ans

—

T

—
=1

[y -
w3

2

1 Qa9

1oy

SE

] o=
LRI

1" TAPE 1! <=

CLOSECZ

WRITE <1&8,15%32 IDYIZAT?

FORMAT ¢ * SATELLITE ID = *, I
GOTO 101

fua
-

CONTIMUE
WRITE <tle,1e6) ISAT

FORMAT ¢ % #####88 ALMANAC-DATA FOR SATELLITE
1, "OFORMAT D2, g
24 " DATE OF COLLECTION

READ 158,493 DTCCISATY
WRITE 15,17
FORMAT " EXCEMTRICITY

REARD 416,990 Abd1,I5ART)

WRITE “i1a,135)

FORMAT % REFERENCE TIME

READ <“1a,332) ADCZ2, IZATH

WRITE <iw,1922

FORMAT <" CORBIT INCLIMRATION {102
READ <16,29) ADS3,I15AT )

WRITE (1s,202

FORMAT " DRIFYT RATE OF < I0:
READ nio,."b HD(4,ISQT)

WRITE (1e,21 .
FORMAT " 5800 PF EOOT OF GREAT HALF-AXIS
READ (16,939 4005, [8RTH

WRITE i, 220

FORMAT <" RIGHT ASCENSION OF ORBIT

RERD 716,99 ALLE, ISAT)

WRITE Ciw, 230

FORMAT <" ARGUMENT 0OF FERIGEE

RERD (18,949 A0C7,I18ATH

WRITE (16,243

FORMAT <" HMEAM AaNOoMALY

RERD (16,392) ADCR, IZAT)H

WRITE (16,25

FORMART " SATELLITE ID

RERD ©1&,98) IDCISAT)

GOTO 1010

)
T4

T\.I \L

J.

CONTINUE

IFCISAT.HE 1 GOTO 1010

CALL EE14

DO 107 Ii=1, INZ

COMTINUE

WRITE 16,265 I

FORMET ¢ " ID OF SATELLITE 9,12,
READ (16,98 TDCI1)

DO 108 12=1,24

IFCIDE T, NE IDICI2D AND. 12, LT.24) 5OTO
IFCIDC I EG . IDICTI2DY GOTa 101

WRITE (1&,27) IDCI1)

FORMAT ¢ " r==s=> 3ATELLITE-ALMAMAL OF

GOTO Yo

CONTINUE

CONT INUE

DO 107V I3=1,8
WDCTE, T v=AD2C I3, 120
[(ODCILD=IDICTE)

c-6
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"oy
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oy
LY
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oy CONT ITHLIE

1ot CONTIHUE
ADCI, ISAT »=RDCS, ISAT sdw?
RO, ISAT »=C03 ADC3, I3aT 2
RDCY T, ISAT =2 I RDCE, I5AT 25
ARCTZ, ISAT )=COSCADRCT, 15T 2o
ARCT I, I5AT =3I ADCY, I58T 20
A4, 13aT =8G0 (AR S, T5aT iwabd 9, ISAT »)
IFCISAT LTINSy GOTO 1000
i
C
-

dokkktocret s THNPUT V-MATRIE AND [THYERSITION tttwdopkk

WRITE ie, a8
2E FORMAT 7% Y-mMaTRIx =UHITy-MATRIY =13 & @
1 *OANSWER )
READ v 16,28
IFCIST ED,
WRITE Cie,2%)
FORMAT « " INPUT DIAGONAL -ELEMEMTS OF MATRIX 9
o oot PARAMETERS HAVE TO CUORRESPOND TO SATELLITES 1ivn
DO 110 I=1.,4
WRITE <in,30> I,1
20 FARMAT ¢ !
REnD 18,97
YOI, Ioy=1 . 01,10
Tig CONTIHUE
GOTO 1015
Toid  CONTIHUE
DO 111 I=i,4
YT, L=,
il CONTINUE
Tors CONTINUE
DO 112 I=t,4
DO 112 Jd=1,4
IFCT . EQ.Jd) GATO 112
Vel Jdo=a,
132 CONTIHUE

[ n
1=T
GOTO 1014

)

-

U kst dhokakkte THPUT USER- wERECR ok b A e o

400 Doy 03 Il=i,4

U 01 WRITE {6,331ty IDCITS

a4z I FORMRT < " FILENAME FOR URE OF 56T, 0I0=",12,%0 o Y
0403 REALD C1&,92> THAM

0404 OGPENC 2, FILE=INAM, FORM= "FORMATTED *

a4 05 READCZ, 93 THLUN

LRI DO 103 I=1, ITHm

ad o7 READ (Z,#) ARRICI,ITD, URECTI,IT

ad 03 ARRC I, IT»=pRECT, IT »#36010,

G4Ga 10l CONTIRUE

1410 CLOSE <20

o411 1ol CONTIHUE

(L3 \

G413 (o swswsskdetn THPUT NRME OF PLOTFILE #tddtedorgs

bt

N41S WRITE e, 32

Ugte B FORMAT Co" NpME QF PLOTFILE FOR SIGMA-MATEIX ")
gt READ 1,320 THAM
R WRTITE C1n, 339


https://It~PI.IT

(e 39
TN
4419
nd 4
0443
itd 44
U445
1445
o447
0443
0443
434G
IELE
45

0453
454
ﬂ4:=
e % lh
457

0453
(g5
L4
IR
Gd4e
04 i3
(o
0485
g ae
Odev
0463
G469
0470
S
0472
LIS I
0474
7S
047e
UL

—t

R o

a7 FORMAT < % NaME OF PLAGTFILE FOR HDUP "2
READ 16,92 IHAMI
WRITE u1o,¢.)

a7 FOrMaT « " YAME QF PLOTFILE FOR AZIMUTH AND ELEVATION
RERD L 16,32 IHAMZ

wtwkkckkkt JUTPUT ALMANAL AND LIKE ##sdbpewks

Dt U 0 T

RE=SNGLODTCO L D

RE=SHGLL TC

WRITE 6,535 A1, I[)'I!,I‘i,.ﬁ!»"l

FORMAT (" 'StD HLHHNH: DTC= " ,FS.0."

i

n
ia)

i i e o e rnr s o e s o i
& AT I0 o "LIEL 9K, 13,198 ,13,1594, 13
WRITE i; 3 POLADCT do, =t 4, I, 140
per FORMAT = D2 4, 30
WRITE (E lID(I),I=1,4?
DG FORMAT o USED URES™
, K B e N
¥ "ORAT. ID ",IE,“S?
NPITE Ce,S6) C{JARRKT, CHIRET

4
1
5

r_n'

S FORPMAT <4CZEYTZ2.4,4%x00)
I

Lo skttt START - AND ENDTIMECOHTROL #htkbdoktd s

L
TA=DELECAMRKICRRRC Y 1 D ARROY , 20, ARRCY , 23, ARRCT (4002
IFCTZ.LE. T GOTO 1003
T=T3
CaLll ERB1ZCT. THANX)D
WRITE (&,57) TMAX, T

57 FORMAT (" ~-=3 URE~-DATH ET'RTH aT YL F7, 4," HUURS."
1 Pom=r MEW TETART = “,D12.4," ZEC, "

1903 CONTINUE

L L T T T T e I B S L R T T R R S T ] [ N )

T3=RRLECAMINICARROINUM, 1 b, aRRCIHUM . 20, ARRCIHUM, 2, ARES IHNUM, 430

IFCTI.GE.TFINY GOTQ 1007
TEIN=T3
CaLL EBTZCTFIN, TMIND
WRITE <&,58) TMIN,TFIN
T FORMAT ¢ " --=3> URE-DATH EMDS AT ",F7.4," HOURSG,®
i Wommy MEW TFIN = “,D12.4,% SEC, ")
1007 CONTINUE
WRITE <&,59>
3 FORMAT ¢ IHYERTED W-MaTRIx "o
WRITE €6,910 cC%OT,dd, d=i, 45, 1=1,4)

n

b
o
ookt WRITE TITLE sokokksds aokk
i
WRITE <b&,60 IHAM, TNAMIE, THAMZ

e 0 FORMAT " SAaME QF PLOTFILE FOR SIGMA-MATRIX
o "ONRME OF PLOTFILE FOR HDOF
o "owaMe OF PLOTFILE FOR AZIMUTH ANMD ELEVATION
TFCISSWN Q) 5E, 0 WRITE (&,610
1 FORMAT © "{1OUTPUT OF COMFUTATIONS &

1 ..‘.' n u o

DTU=(DTU~-1 , G0, 3640DS

TCY={DTOOY =1, 000, QESDS+0MADC T, O, nE4ODq)

UPEN 2, FILE=INAM,FORM= "FORMATTED "

CPEN KE,FILE:IHnmt,FGRHz”FURMQTTED’5

poo—

c-8
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(g7
R S|
)
udgz
O3
o484
435
HE =
Qa7
a8
{1 i
(a3
2y
e 2
(g3
0daq
paas

{398
0437
(g2
0433
o500
501
nsnz
S0z
ERIE
H%0s
U506
ooy
asne
as09
0510
sy
LRI
LA IS
nSid
0315
IR
b

TR

OFEN ©30,. FILE=IMEME, FORN="FORMATTED "
CONTIHUE

JCQUNT=1C0OUNT+

CabL EBY1Z <T,TOUT

WEITE ¢2,97)y TOUT

WRITE ¢ 20,37 TOUT

IFCIBERC0Y GE, O WRITE &, 82 TOUT

oy FORMAT 2" TIME ¢ ",Ft12.4," HOUWRS ¢
A 1S, SATELLITE POSITIONS?

ESC T H, Y ATH BT L APR,YEN 1 eR, TELYVY L 18X
DO o1az I=t,IHS

DO 16t J=1,14

ADI S Jo=ald d, T2
CONT INUE

HRIE

wtdproresrt COMPUTATION OF POSITION, BISTANCE

C AND RZITHUTH AND ELEVARTION OF
!

I11=1
CAaLl EBGECTIL
TOE CONTINUE

[

Cowhrsckckdok e DTOMPUTATION OF G-MATRIX, HDOF AHD
} IFCCING EG . 43 ORI INS VEQ . 2 AMD
TFCINS ER, 3. AND ISTI EQ. 2
CALL EBOL
IFCIFLAG?

15372 . E&.,
CALl EBOER

GOTO 1013

[ ST R Y

[

INTERPOLATION OF UREE-DATA #xdsces
DO 104 I=1,4

e 105 Jd=1, THUM-
IFCT-ARRO A, T 2. GE . 0. AND . ARREC J+ 1,
CONTIHUE

CONTINUE
P=DRLECCURE] J+1, T o-UREC I, T3 " AREC I+, T
A=DBLECUREC A, T 23-DRLECARREC J, 12 )«E
UREVC T d=f@+B«*T

CONT ITNUE

Po-T. 57,
105
008

10

C vttt TOMPUTATION OF GROUND-TRUTH ##%%
CALL EEB1
IFCISSC 0y, CE. 0) WRITE

w3 FORMAT (" GROURD-TRUTH aMDh FIGURES

IFCISSC Q) GE, 0 WRITE & ,84 0

FORMAT < 10X, "DHEY, 16K, "DY" 1ex, "DZ", 18X,

"RPLOPY, 2K, "S00P" )

IFCISSHWC 02, GE, 0> WRITE B3

FORMAT c4D1R,.Q,4K, 3¢z, i, 402

RI=5NGL{HDOP

WRITE (3,83

CONTINUE

WEITE ¢2,34) D

IFC ISR 0y, GE, )

T=T+TDEL

IFCT.LE.TFIN

CLOSE

-

[N S |

—

I
D,

ol o, I=

TOUT , RDORF

WRITE ©&,9

GOTO 1a04

£

WRITE (3,89 0.,0,

c-9

SATELLITE

OF MERIT

. BAZMY )

TGO USER #tstdddowg ik

LT

GDOP ¢kttt

1oy CALL EBOE

B AR RS

0y GOTO toos

I-ARRC AT 350

b bt A R < A 3

II')
"-DB®, 13X, "HDOF",

23X,

1,40, HDOP, PDOF,GDOP



nSan
0540
R
0342
0543
0544
U345
nNsge
nS47
0&4a
a5d o
03S4

0559

0558

ns

o O P2

[ IR A
~d Fin

]

ST W

G R Do €7 T

SR}
LRSI LN

e o

0
[A SR <8

ORI RS R Y I
[ BN

*
e

]
o

fam

O ur i
m m
] U}

Ghom
-

Fohckkkkkkak FORMAT

FORMAT ©2F1z,
FARMAT C1H1 D
FORMAT (4D13,
FORMAT (3Az)
FORMAT <I40

FORMAT C4E12.
FURMART (A4

i
)

T

o

4

-

o R R R e

FORMAT CG15.23,13

FORMATCGID  E )
FORMABTCIZ)
FOGRMATI D12 .40
END

c-10



LFILE

aae
aooz
Qea3
Uedd
Lons
HETT
oaay
IRV
RO
oy
any
RUR
KA I
a0t g
aais
iy e
HEIR NG

5
GO0
o3

-
nnzRs

034
O0ES

IRIET

040

T=00004 I3 OW CROOYT UWsIMG conte BLES R=0000

FTH4x,

L,

FFILES <1,10

*

PROGRAM FILE

FILENAME ¢ &FILE

! FROGRAM TO READ URE-DATA AND CREATE FILES.
E E B SR B G R R L R R R B AU R TR SRR AR T T T T K R TR R T R R R AR R AR
!

DIMEHSION URECIS), TIMEC!IS Y, IMAMEC 23

WRITE <1&,12

FORMAT <7 HUMBER QF FILEZ : ")
RERD (e, 9% H1

DO 100G I=1,Mi

WRITE (16,20 1

FORMAT < *NUMEER OF RECORD: IN FILE
READ <1&6,99) N2

WRITE 71,3 1

FOGRMAT < "HAME OF FILE ".I[2," _">
RERD Ci&, 382 INAME

OPEH 2, FILE=INAME, FORM= FORMATTED .

WRITE <2,%9) N2

DO 101 J=i, N2
WRITE (16,40 Jd

FORMAT " TIME(",12," 3 = “)
READ (16,972 TIME (J?

WRITE (18,5) J

FORMAT <7 URECY, 12,75 ; ")
REGD ¢ 16,37) URECJD

WRITE ¢2,96) TIMECJ)Y, UREC
CONTINUE

CLOSEL 2

COMTIHUE

FORMAT (2
FORMAT (E
FORMAT {3
FORMAT <1
STOP

END
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-
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PROGRAM PLCOR
O N e b K I N SR N R s e R N R b b R R e e R SR o e o e o R S R Bk e o R Rk
FILEHAME “PLCOR
PROGRAM PLOTR DATA FILES GEMERATED BY THE FPRGGRAM "EBGOGY
THE FILES COMTAIN WYALUES IH THE FOLLOWING ORDER
TIME IH HOURS AND MINUTES
UPPER-TRIANGULAR SIGMA-MATRIN (X1
SOUARE-RQOTS OF DIAGOHAL ELEMEHTE (X2
CORRELATION-COEFFICIEHT < XZ
GROUND-TRUTH < X4

FLOTTED YALUES ARE
SAUMRE-ROCGT OF DIAGONAL ELEMENTS
SEUARE-ROODT OF THE SUM OF THE DIAGONAL ELEMENTS
GROUND-TRUTH
CORKELRTION-TOEFFICIENT

i
R E X E X F ERREEE X LR X kR FEEE

USED SUBROUTINES @ DLTBL,GPS ~--3 FLOTLIEBRARY
INPUT . FLZURE

+
+
*
4
+
)
4
&
+
*
B e e e e e em e e o e e e e e e e e e em e e e ae e we e
®
<
+
13
+
£3
4
A
*
*
+

b bk ke T e RO e R KR o o o e o s ok o o ok oo o b e o ok e e o
DIMENSTON IGCBI1322, INAMC3 ), IDATECI )

wokowkkdkkon READ NAME OF FILE,LOGICAL UHIT ANMD ID OF ok ok kok
DEVICE 3UE

WRITE Cie,.12)

FORMRT " NAME OF FLOTFILE :_"»3

READ 16,32 INAM .

CPEN 2, FILE=IMNAM,FORM= "FORMATTED ">

WRITE {1e,3)

FORMAT « " LOGICAL UNIT oL AND ID OF DEYICE-SUBROUTINE"
i ‘._.' n L Ll - 1 )

READ (15,33 LU

WRITE 16,40
FORMAT ¢ ™ I =_">
READ 16,93 ID

I

wkckkwkkdkdt INITIALIZE PLOTTER, GET LIMITS 0OF X-AKIS sokok kotokk ko
AND LARELS AND DRaW YERTICAL GRID

o

WRITE 16,5
FORMAT ¢ " START-AND ENDTIME IH HOUWRS,®
1 YOTSTART ")

READ (1e,94) TSTART

WRITE <16,6)

FORMAT « " TEHND "D

FEAD (16,34) TEND

WRITE (1e, 13>

FORMAT ¢ " DATE (MMDDYY » %o

FEAD (16,32) TDATE

CALL PLOTR CIGCE,ID, 1, L

L)

—t
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CALL =ETAR CIGCR, 1.1
Call FRAME « IGCE

sk dockkkkctk SROQUND TRUTH E R 3 T R Y R PR
Call PLSUR fISCE, V0, ,28, . -20.,20,,20,,9,.TSTART,TEND, 21 2

#ockdckok kol CORRELATIOM-COEFF IO TENTS kb hk

Cabl PLEUR « IGCR, 2. .96, .-V, .1, .1, , 3, 1T5TART, TEHD,
CALL PLSUE LIch,db-/b4A,”1,,1c,1«:? TSTART, TEHD,

15
195

CRLL PSUEY ¢ IGCB, &4, ,82. , 0., ,40.,20, 3, TSETART, TEHD .1

dkdkkkkwdk SQUARE~-ROQT 0OF DIRGUHAL ELEMENTS #dxorkddr sk

dotddcedctkr IQUARE-ROOTS OF THE =SUM OF THE DIAGONARL ELEMENTS

12

CaLll PLEUB « IGCER,&82,, 100, .0, ,260,,i0,,4,.TSTART, TEND , 1

dkckkksockkckck L ABEL T dokkorskokkokkon

Catl YIEWP ¢« IGCR, Q. ,100, . 0,,100.)
CALL WINDW CIGCEB, 0, , 100, ,0,,100,
Chall CSI1ZE < IGCB,1.,0.,0.0

ALl MOVE < IGCR,S,, 98,
LAkl LAREL o« IGCB)

WRITE ~LJ,91) &0,

CcAbt Move CIGCB,S,,83.0
CaLt. LABEL « IGCE?

WRITE (LU, 91 @,

calb MOVE <IGoR, 1,910
CALL LABEL « IGCRD

WRITE <L,V

FORMAT ¢ *“3SQUARE" )

CAatl MOVE CIGCE,1.,83.0
CALL LABREL ¢ IGCRDY

WRITE (L, 32

FORMAT « "ROOTS"D

cALL MOYE CIGE2 10, ,32. 0
CAlLL LINE CIGECER, 0>

CALL DRaW ([GCB,U S BE. 0D

Calt MOvE (IGCB,S,,BO.)
CALL LAREL < IGCHEO

WRITE CLU,31 ) 40,

CALL MOVE CIGCER,t.,,73.>
Chall LAREL CIGCR)

WRITE (LU,Z1)

FORMAT ¢ "3SQUARE-RQOTS"
CALL MOYE <CIGCE,Y.,71.0
CALL LABEL (IGCRD

WRITE «Lid,9

FORMAT « "0 IUmMsS")
CALlL MOYE CIGCR,S.,,65.0
CAlLt LABEL ¢ IGCERD

WRITE v LU, %y @,

Aok ok ok k



tyis
(LR Ry
ayai
4tzz
R P
Q124
(LR
LR RS
atzv
niza
TR
a1 30
03
013z
0133
134
U1 ,\.I
a1 55
a1 37
133
0133
0y g
141
Mgz
1473
0tdg
R I
1 4s
a147
a1 43
0143
0y50
(R B
Q152
Q153
0154
1355
4156
157
H15a
IR RN
Qe
G161
e
(R
0164
(LR NS
IRR-Y
LR R
0183
ntes
i P
0y
017
atva
17
1es
01 7e
TREE
a1va

CALL MOVE CIGCE,140,,584, 0
CALL DRAW (IGCB,O.,64.)
L e e e i e o .

CAatl. MOVE CIGCE,S, ,62.0
Call LAREL « IGCER)
WRITE <L, 310 1,
CALL MOVE T IGCE, 1
Call LRREL <« IGCRD
WRITE LY, 200

20 FORMAT ¢ "CORRELATION"®
Call MOYE CIGCE, 1., ,53.0
CHRLL LABEL « IGCRD
WRITE <LU, Q>

1o FARMAT ¢ ”EEEFTIPIENT“"ﬁ
CALL MOVE L IGC3, 47 .02

CALL LABEL ¢ IS LB)
WRITE (L, 91> -1,
CcaLll MOVE CIGCR,10.,46, 0
CALL DRAW (IGCE,0,.4986.0

[ U U SR U U o,
CALL MOVE CIGLCB,S..44.0
CARLL LRREL ¢ IGCE)D
WRITE LU, 51> 1,
CALL MOVE CIGCEB,Y.,37,0
CALL LARREL ¢ IGCER)D
WRITE LU, 207
CALL MOVE CIGCBR, 1t ,35.0
CALL LARGEL < IGCED
WRITE LU, 10z
CALL MOVE CIGCR,S5.,29.0
CALL LAREL « IGCB?
WRITE LU, 31 -1,

CALL MOVE < IGCEB,10.,28., 7
ZALL DRAW CIGCR, 0. ,28.0
14 G e e rw e e e W im G . W a8 ame e e it - o
CALL MOVE < IGCE,5.,26.2
CALL LABEL ¢
WRITE LU, 2]
CALL MOYE <1
CALL LABREL <
WRITE (LU, 12
12 FORMAT "GR
ChRLL MOVE 1
CALL LAREL
WRITE <L,
13 FORMAT ¢ "7
CAlLL MOVE ©[GC2,5.,11.2
ZALL LAREL « IGCR)
WRITE (LU,5%1) =20,
CALL MOVE CIGCR,0.,10.2
CALL DRAW CIGCE,jJQ.,10,
§
U okkdokopaektr TITLES sdokskdokdokdkos
1

CALL YIEWP

- IGCR, 0
CALL WInDu IGCB g.,110.,
v IGCR, 2 i

CALL CSIZE P R
CALL MOVE iIGCB,!.,?,)
TALL LABEL « IGCBD
WRITE LU, 14> TITART

C-14
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]

Mye 14 FORMAT ¢ * TETaRT = 7 ,F5.29
AR CALL MOYVE <IGCE,30.,7.2
0131 CALL LABREL < IGCB?

ORI ) WRITE (LU, 15> TEHD

gigzs  is FORMAT ¢ " TEND = ",F3.2)
[

s o - o S - i i s o i = —

[0
f

O oL
Lo

4125 CALL MOYE CIGCR,30.,4.0

CAaLL LAREL « IaCEBD

WRITE (L, 16>
Vi FORMAT ¢ "GROUND TRUTH COMPUTARTIONS"
CALL MOVE CIGCE,40,,7.5>
CAalLL LABEL ¢« IGCE?
WRITE (L2170
FORMAT « “TIME IH HOURSH
CARLL CSIEE « TGCeR,t,,1., 0,7
CAaLL MOYE < IGCE,&80,,1, 0
CALL LAREL « IGCE?
dRITE CLU, 12 JTDATE
FOrMaT < "FEQGRAM PLCOR -~ DRTE + ",AZ,"-",A2,"=" .2
L9 Cacl. MOVE C[GCE, 100, .10, 2
UREE CALL DREAYW CIGCz 1to, 10, 2
R0 T
ey CLOSE <20
TR Catl FLOTR ¢ TECR, ID, 0
[T I
HREIT U wepkkckkete FORMNRTS ¢k koo
[{ v 1.
£ =N FORMAT CFS, 00
gzor 9 FORMAT (32A27
Gzag X FORMAT « 122
23 a4 FORMAT “F&.8
KRG I FORMAT i, 3F12 .62
01 STOR
o2tz EHMD

T
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PLLIG T=0000d [z DM CREOODTT WSIHG 0001 & §LES F=g0n00
[ Fidas, L,y

el IFILEE 0,10

O QA FROGRAM FLSIG

g I R T R e i R R L A TR T I Y R (R S S E NG R P T
N EREA i

KR R N N R E R E R E R R LR E R R R R E ¥

t *
Jide, & "
gy 0w PROGEaAM PLITS DATA FILES GEMERATED 8% THE FPROGRAM “Egan” *
angE 0 o« THE FLILES CONTAIHN YALUES I THE FOLLOWING ORDER #*
N TRV TIME TH HOURS Gk MIMUTE:S +
Goio 0w UFFER-TRITANGULAR SIGMA-MATRI® X1 #
SN LooE SOQUARE-ROQTS OF DIAGOHGL ELEMENTS X&) *
(LRI B CORRELATICOH~CUEFFICIENT CHED +
GOYEn GROUHD -TRITH (X4 *
a0t g ! #
GOl E I T T T e U, e e e e e e e e e e e e =
oate O o FLOTTED WALUES &RE *
outT oD s ELEMEMTZ OF SIGMRA-MATRIN *
ARUN R M SQURRE-ROOTS #
TN - GROUND TRIITH #
N *

*

R

e

42

R

3 *
U7 e e e e e e e e e e em e e e e e e e - e e e e e e e o
&

LRED SUBROUTIHNES o DLTEL, GPS —-> PLOTLIEBRARY
IHFLY FLELE

S IR R S (I A S SRS O S T SRR T A I it I T T Y S LY S S S T T K K G R SR e TR T T T R R R B R X R R R ey
DIMENSTION DLCRO122 5, TNAMCZ ), IDATEC 20

Coswwaskkcrrr ks READ HAME OF FILE,LOGITAL UHIT AHD ID OF scekwesessw
{ DEVICE =UE

WRITE <le.i2
i FORMAT " HAME OF PLOTFILE "%
RFEAD 16,323 THAM
OPEH C2,FILE=IHAM, FORM= "FOrMATTED &
WRITE 1,3
) FURMAY © " LG DAl UHIT <Ly @bl ID OF DEYICE-SUBROUTIHME™
< o L= "o
FEAD <16,33 0 Lil
TN RY WRITE <1e. 42
oot 4 FORMaT 16 =_">
N e RERD <16,93) 1D
wnds
Godd D wembkskckttk . INITIALIZE FLOTTER, GET LIMITE OF S-AXTS sk ook
uigs AND L ARELS AHD DRaW YERTICHL GRID
vldeé i
gy WRITE 1w, 50
titdn 5 FORMAT ¢ * START-AHD EHOCTIME IH HOURES,®
cudd 1 OTARTART "D
IR RPERD (1&,94)2 TITART
0y WRITE {1n, &2
ISR FORMRT © " TEHND N
RERD C 15,94 ) TEHD
WRITE <1n, 19
e i FOrRMAT ¢ " DATE (MMDDYY» "o
Y READ ¢ 15,32 IDATE
gos7? Chall PLOTHE « IGCE,ID, 1, Lil)
DOS CAaLL SETAR « TGURD




0055 CALL FRAME « IGCER

gqouen oL, e e e e e e e e e e
e T I-‘LUTTINL: HFE DaTA

Goez
o0

5

O okskrkknde QROUMD TRUTH #4vtabsse
sy I

GOes CALL PLESUE » IGCR, VO, .28, . ~410, .10, 10, , 4, TZTART,TEND, 21 )
Qe v

QU7 L #ddkwesorss SQUARE~ROOQT OF DIaGOHAL ELEMEHTE stsescisddt
Qoes (L
Qg CRLL PLoUe «IGCE, 28, .46, ,0,,20¢, .70, .4, TSTART, TEHD, 11
NI
(07 [ ks toeworserkok CSTINMR MATHRIN -~ 2 PLOTS sk Rk
navs o
anya CALL PLEUB « IGCER. 46, .64, . —-1040., 1 . . STARET, TEHD
v Ccalll FLzul LIGEB,64.J82.,~1HH.,1GU.J1UU,,Z START, TEHD, S
neys CARLL FLoUe ~IGCR, &2, ,v00, 100, , 040, 0100, ,2, TSTART . TEHD ., &)
Gudes o
oy y U vtk vk LRBRELS ®xkdkmwttr
Ly i
TN Catl YIEWR « IGCR, O,
Gl CatL WIWDW « IGLE, 0, ,
i CAkt CSIZE o IGCE, Y,
s S e T
OOR3 CALL MOVE  IGCER,.S.,
HEd TAlL LABEL « TGCED
nas WRITE <LYJ, =t 14aa,
SRR Catl MovYe CIGCE,5. .,
ALl LABEL « IGCE?
vNEsE WRITE LU, 21y -100,
(g CAalkbL MoVE JIGCER. Y.,
Das CALL LABEL < IGOEH
R WRITE L4, 72
powx 7 FORMAT « "EIGHA")
EET CRLL MOVE “iGoe, 1, d
g CALL LABEL o laCiE)

D WRITE <L, &0
FoRmMan ( BLIME Z+4"0

'|

fan

~—
g

—y

— — —
-
famt
R}
—

g
[sy]

[x\(]
ad
o

w0

CinoE, v, 8y, 0
& CALL LlHE CIGCR, 00

R CALL DRAW CILC2.0,,82.90

) aa [ e e e e e s s e e e

ot CAaLL MOVE iIGuB,S.,sU.}

QIas CAaLk LakEL « IGCER)
B WRITE <Ld,31 0 1040,
7 04 CALL MOYE CIGCE,
Ui oS CALL LRREL « IGCE?

a1 08 WRITE (LU, VD

01 or CALL MOVE < [GCE,1,, 71,0
(R N1 E CHLL LABEL « 1GCE)D

0 as WRITE <L, ™)

LRI I LR FORMAT ¢ "LINE &™)
A 1 Cabll MOYE (IGCHR,S.,65.0

0 CALL LAaBEL « TueCRH

a1 WRITE <L, %1y =100,

i CaLL MOVE CIGCE, 10, , A4,
iR CALL DRAW CIGCR, 4, , 54
|'| A l: W m m e e A o B A i e v e e e e S e lde bt g

n CALL MOVE I1GC023,5,.,86
IR CAal.L LABEL « IGCR)

—

da

o

— o - e e e ke
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132
133
0134
(135
0135
o1 3v
138
139
0140
a141
0142
0143
0144
145
0146
a1y
0143
0149
Q150
0151
01352
0133
0134
1135
4155
157
Q153
4159
alen
01861
01z
0163
U164
Q1es
Q186
a1ev
0153
4189
Q1vo

11

-‘
i

14

WRITE <LU,21)> 1400,
CallL MOVE CIGCER,1.,55.0
TALL LABREL < IGCB?
WRITE LU,V
.93,

CALL MOve (IGCB
CALL LRBEL ¢ IGO
WRITE <L, 100

FORMAT ¢ “LINE %)

P
8>

CALL MOVE {IGCE,S.,47.0

CALL LABEL «IGCR?
WRITE <LU,31) -100.

CALL MOYE <IGCB,10.,46. >
CALL DRAW CIGCR,0..,46.)

CALL MOYE (IGCE,S..44,

CaLL LABEL ¢ IGCE?
WRITE <LU,31) 20,
CALL MOVE < IGCR
CALL LABEL < IGC
WRITE <L, 110
FORMAT < "BQURRE")

CAaLL MOVE CIGCE,1.,.35.,,

CALL LAREL < IGCE?
WRITE <LU,205

FORMAT < "ROOTE" 3
CALL MOVE (IGCER.5..,29
CALL LABEL (IGCE)
WRITE <LL,%1)> 0,

CALL MOVE < IGCE,10.,2
CALL DRAW (IGCE,0.,28.

CALL MOVE CIGCER,S5.,26.

CALL LAREL ¢ IGCRD
WRITE (LU,910 140,

CALL MOYE ({IGCEB.1.,19.)

CALL LABEL < IGCR)
WRITE (LU,12)

FORMAT < "“GROUND-")
CALL MOVE (JIGCE,1.,17
CALL LAREL <IGCB)
WRITE (LU,13)

FORMAT < *TRUTH")

CALL MOVE (IGCR,S5.,11.»

CALL LABREL ¢ IGCR)?
WRITE CLU,91) -10,

CALL MOVE ’IGCB,?G.,10

CALL DRAW (IGLCE,0.,10,

CALL CSIZE v IGCB,2.,1..,40.
CALL MOVE 'IGCB l.,?.)

CALL LAREL ¢ IGCB
WRITE (LU,14) TbTRRT
FORMAT ¢ * TSTART =

CALL MOVE {IGCB, 1 .,L.5

CALL LAREL < IGCR)>
WRITE <(LU,1S> TEND

FORMAT ( “ TEND = ",F

- SR v W —— —n bt e o

CALL MOVYE <IGCE,30,,4.,)

CALL LAKREL < IGCE>

3

f\.l



0173 WRITE <L, 180

4120 6 FORMAT « "GROUND TRUTH COMFPUTATIONS -~-> PLOT-YERSION 19
0181 CAaLL MOVYE CIGCEB,40.,,.7.3)

NRR=Pe CALL LareL < IGCER)D

0183 WRITE (LU, 17

6184 iv FORMAT ¢ *"TIME IN HOURS" )

a18¢% Call MOVE CIGCB,V7S.,1.0

ti3e ALl LABREL « IGCBO

0137 WRITE <LY,18) IDATE

atse i3 FORMAT « " DATE : ",RA2,"-",AQ2,"-% A2
U133 O e , e e e e L e e
ayaun CLOSE <25

0191 CALL FPLOTR « ISCE, ID, 0O

g192

0193 D ocskwkckswokkdkdk FORMATS #dokskdskkes
01934 [

195 9 FORMAT (FS.0>

013n 2 FORMAT (3R2)

0197 93 FORMAT <12)

0138 Bl FORMRT CF3.&

133 35 FORMAT CI1X,3F12.6)

n2an STOP
G20t END
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et
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apiz
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0014
a1 s
aate
cote
pote
agt13
au2Q
002t
aazs
noz3
o024
oo2s
naze
o2y
o2
Rer]
0z0
IR
g3z
Q33
N34
O3S
NI
Qo3v
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040
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G042
ned3
e
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Gas3

T=0000d4 {3 OH C

FTH4X,L,Y
$FILES 1,10

OO0 USING

0012 BLKES R=0000

PROGRAM PLREL
L0 ook e ofe ot e o oo otk e oo e S b ol S 0 o e N R S e ok R ok b R Sk ok TR S ke o ot K ok sk ke
ook FILENAME : &PLAEL *
oo P A AP U *
L %  PROGRAM TO PLOT AZIMUTH AHND ELEVATION FROM ¥
T % A DATAFILE GENERATEDR BY THE PROGRAM EBOQ, *
(2 s o s o e e e s ot e ok ok N o e N oK SR e ok S A N o o o ok o o e e o e ok o o ok o ok
=
DIMEHSION IGCB{132, INAMOCZ)Y, B2, 8004 )
DOUBLE PRECISIOHN DX{Z)
LOUGICAL LOG
[
Cokskasmwkk GET INFORMATION T0O IHITIALIZE PLOTTER s#okkdkuoks
C AND LIMITS OF TIME-AXIS AND DRAW GRID
WRITE (1,1
i FORMAT < " LOGITAL UNIT OF PLOT AND ID OF DEVICE-3SUBROUTINE®
1 LU, ID "
READ (to,%3 (U, ID
WRITE (18,2
& FORMAT ¢ * LIMITS QF TIME-AxIs *
1 " TSTART, TEND _ ">
READ (16,.%) TSTART, TEND
WRITE 18,3
3 FORMAT « " FILENAME :_""
RERD {16,903 INAM
OPEN (2,FILE=INAM, FORM= "FORMATTED ">
WRITE (1,43
4 FORMAT ¢ " WNUMBER OF SATELLITES IM FILE :_ ">
READ <16,%) H
LOG=,TRUE.
CALL PLOTR < IGCE,ID,1,LU)
CALL 3ETAR ¢ IGCER,1.,3
CALL FRAME < IGCER)
CALL YIEWP « IGCE,20.,13¢.,20,,60.2
CALL WINDW CIGCR,TSTART, TEND, 0. ,240.
CALL GRID CIGCR,0.25,30.,TSTART, 0., 2.,1.)
o
2 osekcecsokeksekcte PLOT DATA skkdokkkkdk
N
\.l=1
1000 CONTINUE

a0

READ (2, %,
IT=IFIR{TD
T1=T-1T
T=1IT+T140,
DO 100 I=1
RERD (2,%)
X{ 1 O=3NHGLL
RC2I=3NGLY
IFCLOG > GO
CALL MOVE
CALL LINE
CALL DRAU
CONTINUE
ROCT d=XCJ)

END=2000> T

&

N

M,.DX

DXCY O

DXCZ 2D

T3 1001
LCIGCER, TO, X001
CIGCR, I-10
CIGCER,T,R8CddD

20
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QUSS
Qo
noe!
sz
noe3
QUEd
QQas
agge
QQev
Gues
Gusd
a7y 0
LRI
o7
0Ny
074
Qovs
QT A
onyy
LR
Qavs
aoaa
0033
nagz
2033
Ha34
AR
La3de
nuav
nnzg
aaas
nasqg
Qo9
Guaz
ae9a3
no34d

RS

0y az
0103
1 04
Uy as
04108
0107
a1
i Q2
a1l
0111

Q0 CONTI

HUE

C-21

LOG=.FALSE.
TO=T
GOTO 1007
S000 CONTINUE
IFCJd EQ, 2 COTO 20014
REWIND <22
Lag=, TRUE .
Catl YIEWP CIGCE, 2. ,130,,.50,,16040, 2
CAaLL WINDW ¢ IGCR, TSTART, TEHD, 0. ,360., 2
CAabL GRID CIGRE, 0. 25,30, T3TaRT,8..2.,2.
Jd=2
SoTO 14000
2001 CONTIHUE
CLOSE © 25
L
D okkdorkksokse PLOT TITLES AND LABELS sk sobdok ok
i
CALL LINE ﬁIGCB,O?
cAakl YIEWP ¢ IGLR, , 130, L1aa, o
Call WINDW (IGEB,( , 130, Sloa,
CeLL MOYE (CIGCB, Y3, ,97 )
CALl CSIZE ¢ IGGE,Z ,1,,'.)
Cabll LABREL o IGCE)D
WRITE <LU,31 > 360,
Call MOYE CIGCE,.1.,8%1.0
Call LABREL < IGCED
WRITE CLU,5)
] FORMAT CPAZIMUTH"
Call MOVE CIGBC,t.,78.)
CALL LABEL ¢ 1GCB)
WRITE LU, 5O
& FORMAT < "IN DEGREES")
CALL MOVE <IGCBR,13.,,6&1.
CaLlL LAREL < IGCB)?
WRITE <LY,91) @,
TALL MOVE < IGCE,0.,.60.0
CalLl DRAUW fIGCB,ZU PR U
oLl MOWE (IGCB,132.,,57V.,
CalLL LABEL « IGCE)
WRITE <LYJ,913 30,
CALL MOVE (IGCE,t.,4t.D
CALL LAREL <IGCB)
WRITE CLU,7)
7 FORMART ("ELEVATION" )
CcatL MOWE < JGCE,1,,38.>
CALL LABEL ¢ IGCE)
WRITE (LU,&)
CabL MOYE <IGCR,13.,2%, >
CALL LABEL « IGCB»
WRITE <LU,91> @,
[ oo o o o o o e
CALL MOVE < IGCEB,0,,20.0
CALL DRAW CIGCER,20,,20,0
CAaLLl LIHE <1IGCa3,1>
CALL MOVE < IGCE,20.,24.444)
CALL DRAW CIGCE, 130, ,24.4449)
Call MOVE (IGCE,1&.,,17V. 2
TALL LAREL (IGCE?
WRITE <LU,320 TSTART

)


https://IF(J.EQ.2l
https://LOG=.FAL.SE

a3 CALL MOVE (IGCR,54. 12,0

izl CALL LABEL (IGCE?»

a2 WRITE <LU,8)

8012z B FORMAT ¢ “GMT-TIME IN HOURSE® )
0tz CALt MOVE (IGCB,S54.,5.)

at24 CALL LABEL < IGCE?

a125 WRITE (LU,9D

Qi 3 FORMAT ¢ "PLOTPROGRAM PLAEL"?
127 CALL MOYE (IGCB,120..17.
a1za CALL LABEL (IGCE?

ay23 WRITE (LU,?25 TEHD

013q CALL MOVE <IGCER,0,,0.)

01349 CALL PLOTR ¢ IGCR,ID, 0>

0132 0 —rvmmr e e e

0133 30 FORMAT (3R2Z)

1134 91 FORMAT <F4.02

a13n 9z FORMAT (FS.2)

U136 STOP

0137 END
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PPLEFD T=0000d I35 OH CROO01T USTHG £0o01s BLKS R=0000

Ao FTH4=,L,Y

naos  FFILES ¢1,10

AU Uy PROGRAM PLUFI

g I R R R R R R B R R U 3 R R o R R R R T T R R L L L
QS FILEHNAME ; #PLEF T

-

TRCRATS
HEN
unas
ARIRIRS
ot
BECRIS
IRTE e
aot 3 DIMENSTON T1LCBO122 ), INAMLD 2
goia LOGICAL LOG

RUA B .

'
POTE O waedbweddat GET INFORMATION TU IMITIALIZE PLOTTER ko stk

!

{

b

B4
FROGEAM TO PLOT UP TO 5 FILES CONTAINING #
TIME-TAGGED THWO~-DIMEHNSIOHaL ACCURACIEEL. #
FILES RRE GENERRTED BY THE PROGCRAM EBOO 4AHD *
“*

&

A

t o)

Ean I
x

TERMINARTED BY AN EHD-CRITERIA ; ==y=0,
R B R R R R R KR R R R R O R R A R R R R R

ety HND LIMITS OF TIME-axIZ AHD DRAW GRID
notE
0071 WRITE c1s,1
co20 FORMAT ¢ " LOGiCAL UNIT OF PLOT AND ID 0OF DEVICE-SUBROUTINE®
aua P OLU,ID it
i READ <1&.%3 LU,ID
WRITE <ia,20
FORMAT ¢ " LIMITS OF TIME~Q<Is ®
P " TETART,.TEND ; ">
REQD C1&,.+) TSTART, TENWD
Call. PLOTR < IGCER, ID, Vv, L
Call SETaR CIGCE, 1.3
CALL FRAME ¢ [GCR?
call YWIEWP ¢ IGCEB. 20,112, ,20,.80,2
CALL WINDW « IGCR, TSTART, TERND ., ., 100,
CALL FXD JIGCB,2?
CRLL LGRID ¢ IGCR, -0.25,-20,,TSTART, 0. ,2.,2.,)

tQ3g i
O ookt PLOT DATHA ok ks fdok

CAll CSIZE «IGCR,2..,1.,,0.2

WRITE <16, 3)

11 FORMAT ¢ " HUMBER OF FILES :_ ">

agg READ C16,+%)> H

HVE oo o140 I=4,H

004z CALL YIEWF « IGCE, 20,112, .20, ,80,
RS CALL WIKDW « IGCE, TSTART, TERD, 0, , 100, >
oadq LOG=.TRUE.

Gads WRITE (16,42 1

iids 4 FORMAT ¢ " FILENAME *.Iz." ;_ "2

gy RERD T 14,303 IHAM

g OPEN (Z,FILE=IHAM,FORMN= "FORMARTTED " »
o3 CALL LINE <IGCE,I-1D

QUG 1o CONTINUE

151 READ <2, %) X,¥

Qass IT=IF1X(K)

1as3 Tims~1T

0034 W=IT+T1 0.6

Hass IFCLOG Y CALL MOVE CIGCR, ~, %D

Huse LOG=.,FALSE.

Hnsy IFCK LT, 0. ¢1  aND. Y LT, 0,01 GOTO 1001
HEnE CRLL DRaW CIGCHE,H, Y

%1
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https://IF(X,LT.0.01

GOss
HOEQ
IR
a0s2
R
Hugd
HOsS
T
Qaey
e
aas3
aovda
0av
007
Hava
HOT 4
Qovs
0ve
Hoyy
aova
gy
NIRRT
DELE R
nosz
R
TR
Hnes
TS
gy
g
DOsS
DEVRENY
Dy

G0z

ERINIR]

LR

s

SOTOD touad

CONTINUE

CLOSE <29

CALL YIEWP CIGCB, Q. , 130, ,0,,100,
CALL WINDW ¢IGCE, 0., 120, ,0,,100, 2
CAaLL MOYE < IGCE, I%2G,,90, 0
CALL DERAY < IGCER,I#20.+70,,
CablL MOVE < TGCE, I#20,+12,
CALL LABREL < IGCRB)

WRITE (LU, 703 INRM
CONTIHUE

DY xRN
B O]
SN

D okwddktokekd PLOT TITLES sk dwkk

CALL MOvE “IGCBR,10,,25. 5
CALL LDIR CIGCE, V.57
CALL LAREL ¢ IGCED
WRITE <L, 5D

FORMAT ¢ "TWO~-DIMENSIOMAaL aCCURACIESY )

CALL LDIR <1GCR, 0.0

CARLL MOWE (I1GECR,S4,,12.

challL LABEL « IGCE>

WRITE <L, &>

FORMAT + "GMT~TIME IN HOURS" )
CALL MOVE CIGCR,Sd4.,5. 0

Catl LAREL < TSCED

WRITE LU, 3

FORMaT ¢ “"PLOTPROGRAM PLSFI®)
CALL MOVE < IGCE,Q,,0,2

CALL PLOTR < IGCR,ID, 0>

FORMAT € 3A2)
STOF
END
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https://ACCURAC.IE

REROZ T=adand I3 0N CROOGTT USTHG nonis BLES E=0000

Bt FTH4R, L, Y

gour D ook o e MO O g ol ok OR HC K  HCHCR R e K ok e o o T O o o S ok e sk ke
ARIR #* FILENAME : &EROZ *
Qe * *
aes * FROGRAN COMPUTES THE E-MATRIX *
a0 ke LR EELEEEEREEE AR EE R R R R T R R R R R
agay
RERIES SUBRCOUTINE EBOZ

000 IMPLICIT DOUBLE PRECISION ¢ p-H, K-Z3
noin COMMONA/ELEWAECSE, 32

aoi COMMOMAPOSALAT, LON.ALT ., R

Ui I e e e o i o et e e

aurz SHN=DSTHCLON D

IR CN=DCOSTLOND

ao1s 3T=DSIHCLRT D

adle LT=DCASCLATY

noyy Ect,13=-SH

gt Ed1,20=CH

aai=2 = =0, 0

nega E< I=—CH#ET

ooz EX I=-SH*ET

bazz Ex =0T

Doz Ex I=0H*CT

aazd EC3, 2 i=5N*CT

Lo2s E{3,35=5T

H02e RETURH

ey END

o

I

Dt o

G Po P T = —
NP
RPN CRar

-
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LERDE

Qoo
auaoz
Gans
Qood
aQaas
q00&
aagy
[LRERNI
oS
oarn
0ot
no1e
NUR
oot g
anls
AR
ag1y
aots
Gatra
o020
LB
nozz
nag=

T=000gd (35 QN CECQUIY USIHG 00012 BLES R=0000

FTH4:,L,Y
1 b e o o o o e o RO R ot AR b o R Ok O A o R ok kK

D

Lo e B

Er I v B

£

&
*
+
+

o o e e e o o e o e e s e e e b e o R ok e e o e o o e e e e N e o

FILENAME : %EBO3

COMPUTES THE USER-POSITIOMN 1IN ECEF-COORDINATES
CTU-YECTOR=U~YECTOR <IN MAINPROGRAM: 3

SUBROUTINE EROQZ

IMPLICIT DOUBLE PRECISIGHCR-Z)
COMMIONACNSTAPT,,RTD, OMF , QE  E2 ,OMF2 , SGC, ERATE
COMMONADTH AT 402
COMMONAPOSALAT,LOH,ALT, ¥y
SLAT=DEINLAT
HY=READSORTC Y E0~E2+«SLAT+SLAT D
TUCZI=CuY«OUMF2+nl. T )%x3SLAT
KY=(RY+Al T 24D COSCLAT )

TUC T d=xY+«DCOSCLON D

TUCZ =Ky «DSTHCLON D

RETLIRN

END
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'

LEROS f=0iigud I8 O CROOO1IT USIHG 20012 BLES E=0aQo0

oot FIHd4s,L,Y
aagz D o kR b R o N S o e o e e e ok s b e ol s o ke e st o o sk e T o o b b s o ek b ok ROk ok
Gou3 * FILENRME @ &EBRGS
aoad
aous
HEIEITS
aauoy
eang
aaag
aota
nat SUBROUTINE ERGS < I
LN U IS IMPLICIT DOUBLE PRECISION (F-H,k-Z>
0013 DIMENSION Yo 4,320
Nt 3 COMMOGNA/ELEYAEC R, 30
AR UR I COMMONASAT /3040
ERYR COMMONARZMAELVC 42, AZMI4 )
ety COMMANSONSTARI  RTD,OMF , nE  E2, OMNF2, 550, ERATE
aoiz COMMONADTXAUCS ), DCY, 40, RBARCY )
Q1Y 0 mmrmm e e e e
noza CALL EBUOE
a2 CALL ERBGVCI D
aquzz DO 100G II=1,3
agz22 YOI, IX»=0,D0
e DO 100 ITI=1,3
0azs eI IT =Moo, T +SCIIToECTIT,ITTD
noze 1ag CONTINUE
oazvy oo
G028 C sxseskkste TOMPUTATION OF ELEVATION AHD RZIMUTH QF stk
i
I

[}

e
* *
* COMPUTES ELEVATION AND AZIMUTH OF SRTELLITEZ AND IN *
# SuUk. "EBOSY THE POGSITIONM AND IN SUHE., “"EBOG?" THE DISTAMCE =+
® DSER~-SATELLITE. &
+ +
+ #*

T T T (T

r~:
Latd

#*************************$*$$$****************#**&*******#*

D]

gz SATELLITES AMD GUTIFLT
O30
(NUCR YoI,3y=vY(1.3»AE

0o3e SY=DSARTCYCT , 1o L, 1o+ 1,201,200

Qazz ELVY T )=DATANSCYC T, 32,8 »+RTD

on3g A2ZMC T Oo=DATAN2CYC T, 10, Y01, 2)»4RTD

Ho3aEn IFCRZMCT 2 LT, O, ) AIMCT )=aZMy I 2»+360, 0

an3é IFCISSWI G SE, 0 WRITE <&, 1) 8¢y, d=1,30,ELWCTL Y, AZKMCT )
a3y WRITE <30,22 T,ELVCI DY, AEMCT

apie 2 FORMAT (12.,.2D13,8>

aazs FORMAT «SD13.80

au4dq RETIURN

404 END
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https://II>=O.DO

SEBGS T=00004 [S OH CROQOTT USIHG D001 s BLES R=0000

aagi
wuaz
nagz
o004
0005
GOnG
oooy
neng
aags
aaya SUBRQUTIHE EBROE

ot IMPLICIT DOUBLE PRECISION Ca-20

0oy INTEGER 1

notz COMMONANECASATHY , TCY , TKC, DTS04, 0TU, TC, T

0014 COMMONACHSTAPI,RTD, OMF ,AE ,E2, OMF2, 2GC,ERATE,PI2

AR RS COMMONASAT Y, Y, 2. MK

Mgt e COMMONSDRZAECC, TOE, THOT , HEATE , SRAD ,QMEQ, OME , MHQOQT . R, CIND,
iy 7 «Z INQ, COME, SOME, C

(IR LR I L et

agys A=TL-T0E

T TUY=DTO+T

ooz FCR.OGT . ~0.,3024D06 ,AND . A, LT . 302406 THC=8

nnza2 IFCALT,~0.302406) TKC=A+0.404306

nno2 Fen GT.0.3024D06 ) TKC=RA-10, 604306

nuza TRK=TUY-TCY+TKC

nnEs QGA=UMEO+INRATE-ERATE »*TE~ERATEXTOE

Na2e MK=MNGT+C®TE

aaay IFCMK,GE.~PI2)0G0 TO 7

naaE MK =MK+P ] 2

00z GO TO &

TRIPCAT: FOIFCMK LLE L PIZOGD TO 8

GaZH MEK=MK~-PIz

on3z GO TO 7

a3 S EK=MK+ECCHDS TNOME D

naId DODOI0G I=1,4

N335 COSE=DCDSER >

O35 SIHE=DSINCEK

Q37 TE=1,-EC0#COSE

Qu3s 1t gua EK=EK~-CEE-MK-ECC*S5INE 3/ Tk

npEa COSE=CCOSE-ECD 2/ TK

Qogduy SINE=DSARTC) , ~ECCHECT XS [NEATH

Qdd EK=COSE+COME~STHE«SQOME

oz MK=3INE+«COUME+CQSE+«SIME

o043 SIHNE=Z, *MK+EK

0044 COSE=2 . vEK+ERK~1,

a0a4s Pl=TK+R

Oude WERKHEK

Qo477 Y=RE+ME

Glgds Z=Y+3IH0

Qs EK=CINO*Y

QUsQ SINE=DSIRCOGAD

nas!e COSE=DCOSCOGA D

aasz YR« SINE+EK«OSE

Hesa B=X+«CO0SE-EK+SINE

oSy RETLREN

auss END

THY4H, L. Y
A A e e e s o e e e b e e R e e e e e e O R e o e e R oo e e e e e e e ke

* FILENAME : &EBRQS

SO o T T

IN ECEF-CQORDINRTES ¢ S-YECTOR = K,¥,.Z >

+
B
COMPUTES THE ACTUAL POSITION OF THE SATELLITE  *®
*®
b 4
+

e e M e e e b e s e RO e e e e b o ke ot S o o e o o i o o o e b o s o b e sl e e ok

)

i
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‘REROV

Qoo
apgz
Qaas
oQod
2003
Qoas
Qony
coos
oo
ata
aoiy
ney 2
LR Y
a4
aur s
HEER IS
[T e
Quts
LR I
aazo
a2

DR

T=4g0004 I3 ON CRODOVY USING 00072 BLES R=0000

FTH4s, L. Y

Tk o o e e T K i e e e e e N S e e o o o e e o ok b ke b e e ek o b e o o o ok oK e ot ok ok
* FILEMAME : &EBOGY *
+ *
* COMFUTE: DISTANCES TO ZaATTELLITE *
J #e
B B R R SRR SR R R R R R SRR R B b R

SUBROUTIHE EBOVCOI

IMPLICIT OQUBLE PRECISION Ca-H,k~-Z 2

COMMONASATA S04 )

COMMONADTY U040, Did, 40, k74D
[ e e e e e o e o 1o e o e e o e

Ryl oa=0,

DO 100 Jd=1,3

DI, Jr=5dda-Uc 0D

RO To=DCT, el T, d0+RCT D
i ad CONTIHNUE

RCI =DSARTCRCT )

DT, d40=1.,0

RETURHN

END
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AEBOE T=00004 IS OH CROOGIT USING 00012 BLESD ®=0000

oot FTHAK, L, Y

U B L R R R A T O R A L R R R R R B R RS R A RO R S
Haoz ¢ ow FILENAME :  #EEBOZ

IR I
Goas o
DOGs [
ggary i
0o Qs "
aaos .
ot n .
HETR I I TR T LY Y Y T T T ST Y v M T Y Y T O T T Y R T e R e R R R E L LT
guvs o
R SUBRQUTINE EBOE

oodd IMPLICIT DOUBLE PRECISION Ca-H,EK-M,0~-2)

gois DIMEWSION Ad4,42,ATd 4,4, a8T04,40, 838145040, Kid,3>
0oie LOGICAL IFLAG

a1y REAL HKI1( 100,304

RV I DIMENSTION ILCg), IM{4)

goi=z COMMONAPOSALAT,.LON,ALT

N0=0 COMMONADTXAUCE Y, D04, 42

COMMONASCHSTAFILRTD

COMMONABLGA/GOY, 40
COMMONAGDRORAGDOP, FDOP, HDORP, IHS, IFLAG, WO 4,40, I5T2
TH=4

Q025 IFLAG=.,FRLSE,

%
. *
COMPUTES THE C-MATRIN ANL DOES THE MaTRIK- #
TRANZFORMATION TO DELIVER A% & RESULT THE +
CILUTIOH-OF-PRECIZIGH-PARAMETERS FOR A COWFI- =
*®
*
*®
+

EE )

GURATICN WITH 4 SRTELLITE:S Ok WITH 3 SATEL-
LITES WITH ALVITUDE-RIDING,

+ % ¥ ¥

Cotstdckkwets COMPUTATION OF A r(G 3 skee b ddskok

o RI=DSTINCLON)
LRCRCRY AZ=DCOSCL O

0 A3=DSTINCLAT 2

ngxz RE=DCOSCLAT )

0u3Ese D100 I=1,1IN5

0az4 AS=1 ., /05aRTDY L, 10D T, 104D T, 204001 ,204DL 1, 30%DC] .32
nuas BT V=0 ~D0 I L akARTHDC T, 2 0HR2 JHEE

AL T, 20=0-D0T 1 0#R3xAZ-DC T, 20+#A3xR1+DC T, 2o%Ad )4nS

AT, 30=CD0T, 1 dxAd+QAZ+D0 T, Z0xRden Dol T, 204AZ 2%A5

IRINORES AT, d0=1,

HNn3s 1ud CONTINUE

nag4q IFCIHS . EQ.4) GOTO 1000

(0419 RYE, 1 o=10,

nogz ARG, 2o=0,

043 RUG, To=-1,

Oudd A4, d0=0,

004s IFCIETI ER. 1) GOTO 1000

ao4e ACd, Zor=0,

aagy AL G, 8=t

ouds i 0oe0 COMTINHUE

cadn IFCTSS 03, 0E. 00 WRITE (6,30

nasy & FarpMaT A" G-MAaTRIN %o

nasy IFC ISl Gy GE, Q3 WRITE w&,2) womc i, do, d=1,40,1I=1,4)
nasz

GUE3 U wwewwwtdst MATRIK-TEANSPONATION sktsdnntk

DO aYy I=t,d

DO 1oy Jd=1 .4

ATO T, Jo=wc d, 1)
R CONTINUE
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nas5g
Uoed
uet
was s
Q083
e d
toes
U
auey
O0ES
VS
HoFa
0471
oy
novs
oy 4
ngds
QUyé
Qovy
nava
Goys
ooEn
aoat
nass
NRE3
Uo3g
fe2s
02
nozy
O0ER
a0s9
G
{3
naz
GoR3
gy
RR=
HQ3c
-
Go3s
00y
nrag
a1 a1
arez
16z
a1 04
0105
a1 08
NRRIN
af 0
ay gl
ntin
attd
ati1z
4113
114
(LR IS
0t in
14y
1o

U ottdwsswnt v MULTIPLICATION OF MATRIZES
CALL EBOFB (AT, Y
Call EE09E

SRAT, IND
“RAT,A,G, TN

#akdokkkkdck [NVERSIOH OF AT
AND

T T

COMPUTATION OF HDROF AHE

CRLL MINYD
ICOUNT=1

IFCDET . ED, 4,000
IFCISSW 0> . GE, U2

SG,INLDET,IL, M

GOTO 1414
WRITE <o, 10

wcan TEMA-MATEIRN )
GDiaF

CRATHE 2=0AT #efRe ki iw

ok ok R kR

! FURMAT

IFCISSW @)

@ FORMAT

R

(\

CSY SIGMA-MATRIY 0
WRITE ¢&,23

CGE G2
4D13.38

LGOI, dy, d=1,40, =1,

GDOP=DSAFRTI GO Y,

HDOP=DSQRT§GQ1 1)+h'2

#tkkkreckeekw COMPUTATION OF

ELEMENTS

SHIARE-ROOTS
AND CORRELATION

[ BT B

Il=(
DO 105 I=1,4
SSIGC T d=DSRRTY GY
HACT »=3NGLOSSTn I )
DO 105 Jd=1,4
IFCTI.GT . Jd> GOTO
II=I1+1
KICITa=5HGLI GO
CONTINUE
WRITE 2,9 X1
E. FORMAT «10QEY1Z.492

WRITE v2,103 X3
1i FORMAT <4E1Z2.4°

IFCISEEC Y GE. O WRITE ¢, 33 S5IG
3 FORMAT ¢ " SQUARE-ROQTS 0OF DIacd
Ve, 4D1Q, 20
DO o1& I=1,4
Jd=0
DO 106 J=1.4
IFCT EQ. ¢ GOTO
ATCT, da=0,
IF(DHB--u-[
RTCY, da=Gn T,
CONTINUE
Jd=JdJd+t
KO, Jd =37l Jd)
CONTINUE
IFC IS 0D,

.12

1S

REUR I
103

L"’l

-

106

T»a.L7,0.D-011,

dIADTURTOGCT, T oG, Jad

1 uad

1aé

GE.0) WRITE “&,4)

94 FORMRT « /" CORRELATION COEFFICIENTS *
’I',,":4>“‘Jll’-";ll.'(:»\.' ll’“tl’s}‘i (114“ . ll.llzjll.'

"?4".5”,"41",3x,"44",3x,"43")
IF(IH_MnU)‘uE,OJ WRITE 6,112 C0KS

H FOrRMAT < 1H 12G10.3)

WRITE 2,5y KO, 10, k{1,200, Ko

FORMAY CiH ,eG1G,5)

D
ey

SowTou gk
= e

=4

C
okt dktnrew INVERSION QF A =5 sorksok ko dons

c-31

1J+u'2,2'4u.i.4)+uf4 4030

OR,DRBSC GO A, Jas, LT,

no7H
I,4d2,

- pe o ey
SA3N G220

OF DIAGONAL w#kst ¢ kohkk
COEFFICIENT

1AL ELEMENTS "

0.D~10)> GOTO

ll“'1|l

,8K, 1247, 3K,
J=1,30,1=1,4)

S k2,23 KO3, 30

1ae

gX



10 DO 102 I=t,d
U1 e DO 1og Jd=1.,4
&2 Gol,dry=Rndl,d)
{23 tug CONTINUE
ayad CALL MINYD G, IN,DET.IL,IM)
ICOUNT=2
LR pub IFCDET.EQ. Q. 000> GOTCO 1401 @
ayzv RETURH
1010 CONMTINUE
122 IFLAaG=. TRUE,
130 IFCICOUNT EQ, 2y GOTO 1011
ar3 WRITE ©2,9> X1
Y3 WRITE 2,103 K3

a4 WRITE <2,53 KOV, 1 2,KCY,2, K¢y, 30, k02,
0134 RETURN
H135 0 111 CONTIHNUE
01364 WRITE <&,V
Y37 = FORMAT 008 s kot sk ko ok sl b o ok b skock ok Rk
0132 17 " wPRODUCT-MRTRIM SIMGULAR*
134 24 M e sk ok e o ok ok ok e KO o ok ke e ok o A R ok R
tid4 7 URMAT ¢ " tackokkokkokobhddobkk dogkokk P
0341 o PoaG-MATREIR SINGULAR® M
14z o
tia3 RETLIRH
0i44 END

—

N

N koo kR Rk kR B)

F
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aani
nQal
D003
aQog
N0as
Qaas
Qoov
Uil
g0
Gay
aatt
noyz
RV I
TRURIE
auis
ol e
golv

Qa2

T=00004 (= ON CROCOTT USIHG

FTHa4®,L,Y

G
[
[
G

LA

HEURY

FILENAME

PO0i 2 BLEKS m=0000

LEE 096

MULTIPLICATES TWO MATRICES @ H*G=A

SUBROUTINE EBO3IE TH,G.A.H2
IMPLICIT DOUBLE PRECISION (A-H,O-Z5
DIMENSION HON, NI, GIN, NI ACH, N>

0a 100 I=1,H

DG 100 Jd=1,H

TEMP=0, QD1

DO 14y K=1,H
TEMP=TEMNP+HI T, K2%Gl K, Jd2
CONTINUE

AV T, 13=TEMP

CONTINUE

RETLRHN

END

c-33

BER B B B U R R R R R R R R B R R R EEE AT R EREREEERESPED SRS RS RS T

#*®
*

R R R R R R R R R R R R R b sk ok ek b R ko R ok e bk ok ek ek b e ke



EMIMYD T=000032 I3 OH CROCOTT USTHG 00024 BLEKS E=s00040

eand FTMdx, L, Y

aous [

Quis Co e e e s e e e e e - e RN Ve . . ,
oo [

eaas o SUBROUTINE MINYD HFP-YERSION

aaad o

ooy
aoasg
qugs

FURPOSE
INVYERT A MATRIX

[t I aar B )

Goro USAGE Z
Qi {8 CALL MIMYDCH, N, D, L, M)
UECR -

T

nor: DESCRIFPTION OF PARAMETERS

oot d C A~ INPUT MATRIK, CESTROYED IN COMPUTHTION AND REPLACED BY
aaiEs o REZULTANT IHYERSE,

natae t - ORDER OF MATREIZ /A

nary o D ~ RESULTANT DETERMINANT

BRUR I L~ WORK WELCTOR OF LENGTH H

0o
aa20
g
nggs
wo2a
gu2d
BOZS
uo2e
nazy
na g =2
aaz9
(AR ]
aazt
anzz
U033
nez4 SUBROUTINE MINWDCR,N.D,L,.M)

G035 IMPLICIT DOUWBLE PRECISION CR-H,O-T.Y-
0032 IMPLICIT REAL+4 (i)

R DIMEMSION ACT Y, Lyt o, Mot

NNza

[}

M - WORK VYECTOR OF LENGTH H

REMARKE
MATRIX A MUST BE w GENERAL MATRIX

N ]

SUBROQUTINES AND FUHCTIOH SUBPROGRAMS REQUIRED
HONE

3 T o

METHOLD
THE STAHDARD GAUSS-JORDAN NETHOD IS USED. THE DETERMINANT
1% ALSO CALCULATED. & DETERMINANT OF ZERO IHDICATES THAT
THE MATRIX I3 SIHGULAR.

(]

o

i T

i

e

8]

aa3s SEARCH FOR LARGEST ELEMENT
oot Q [

00 D=1.0DU0
Nz Nk =~HN

Oug3 DD 80 K=1,H
ogdg Nk =HK+HN
G045 Le K=K

T MK d=K

gy KK=NK+K
ands EBIGRA=adKK>
nog3 DO 20 Jd=K,N
oo IZ2=N+{ Jd-12
nasy DO 20 I=K.,H
Gnse TJd=12+¢]
0us3 IFCDABSCRIGA MDABRSCAC T2 15,20,20
aesd BIGA=ACTI I

—~ —
[ £ ]

HE I Likid=]
nose MOK e |
Hus? 20 CTONTINUE

wasz o

C-34



TRV I IMTERCHANGE ROWS
aoea o

NS J=Lo kD

Que IFCJ-K» 35,35,25
0083 25 KlI=K-H

Q0&s DO 30 I=1,H

fel
n

paes KI=KI+N
oea HOLD=~ACK]I )
G067 JI=KI-kK+J
oOes ACKT =@ JID
noé=s 20 ACJI > =HOULD

anyn f
ngdi C IHNTERUCHANGE COLUMNS
Qavae o

N L

d
Al

I=MiK D

Oy IFCI-K)y 45,45,38
Dours 33 JP=p# -1

RS DO 40 Jd=1,H

OO77 JK=Hi+ Jd

ngre JI=JdP+d

oV HOLD=—-as JK D

030 Ay JK =R D)

008 40 ACJI) =HOLD
R

uoa3 o DIYVIDE COLUMN BY MINUZ FIVOT CWALUE OF PIVOT ELEMENT IS

b}

nags o CUNTRINED IH BIGAD
pass  C

108e 45 IFCRIGA? 43,46,48
nogy 45 D=0, 00

10Ss RETURN
noas 43 DO 55 I=1,N
poS IFCI-K)> S@,55,50

09 S0 IK=NK+1

G0z AL IK =AY TKIAC-BIGR?
033 55 CONTINUE

ooy o

anes o REDUCE MATRIX
Ga3n =

Loay PO 8BS I=1,H
0eFR IK=HK+I
nos3 HOLD=ACIK 3

ajao IJd=1-N

ot ad DO 65 J=1,H

aiaz ITd=1Jd+H

Qa3 IFCI-K>» 80,685,640

0104 B0 IFC d-KD) 62,65,62

a1 0S B KJd=1d=-1¢K

01 ae A Tdo=HOLD*RC K d)+RCT D

g1 Qv 8% COMTINUE
) a3 o
a1Qs i DIVIDE RON BY PINVOT
R IR .

0tti KdJ=k--N

ati12 DO PS5 Jd=1,H

113 Kd=k Jd+N

114 IFCJd-KY 70,753,770
115 FO ACKJ =ACKJI»BRIGA
0116 75 CONTIHUE

oty

urts o FRADUCT OF FIVOTS
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atys

arza D=D%*BIGR

w2y

gras o REFLACE PIVAQT BY RECIFROCAL
ut2I o

0124 RUKK =1, QDUO/BIGA

o es B0 CONTINUE

ttzse O

arav FINAL ROW aiND COLUMH IHTERCHARNGE
arzea -

Q129 K=N

ny3n YO0 K=(K-1)

0131 IFCK Y 150,150,103
13z TS I=L k2

V33 IFCI-K2» 124,126,108
4134 1O8 Jdd=N*x(K-1)

0135 JR=HN&( =10

at 3R La 110 Jd=1,H

137 JK=Ja+J

0138 HOLD=R{ JK 2

133 JI=JdR+J

140 Al JK d»=-AC J1)

0141 110 A JI Y =HOLD

14z 120 Jd=MCKD

01473 IFCJd=K>» 100,100,125
IR T 125 KI=K~-N

4145 DO 130 I=1.H

144 KI=KI+H

0147 HOLD=AC KT 2

0143 JI=KI-K+d

0143 ACKI d=~RY 1)

a1s0 130 ACJI Y =HQLD

0151 o706 100

015z 1950 RETURN

0153 END

=36



LERIY T=00004 I3 OH CHECOQOTT USIHG (0004 BLES R=0G04C

o001 FTH4K,L, Y

QUO2 G ook oo oo o ot oo e ok 0 e o ok e oo 3 e s o MO e o o o o o st ok ok e e o 46 oo o sk o e o oo
gaaad  C o FILENANME ) “EE1 Y #*
ao0y [ #
goas O o« MULTIPLICATES A VECTOR CURE)Y AMHD A MATRIX (G2 *
guas O *
ooy U ook o ook e o o o e b o e b o e o M s ol e o ok R Rk ok ok ok e b R o o R R ook ook ok
neas o

RVRRS SUBROUTINE EBI1

Qo IMPLICIT DOUELE PRECISION fa-H,K-2)

aotd COMMONAURE AURECS ), DX )

GOl COMMONABLGAGC 3,40

TN B S ekt D L e

oot 4 DO 100 Jd=1.,4

gt s DX d2=0,

nate DO 101 I=1,4

ooty DRCII=DRCIIGECd, TOHxURECT )

aars a0 COMT INUE

agt2 DRCJdI==DXHC D

goz0  iaua CONTINUE

o2 RETLIEN

Qozz END
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Q001
oug2
ooas
0Qog
o0 Qs
o0os
paoy
ooag
noos
(LR
URTR I
natz
agt3
afr g
IXUR B
a0t e
Qat 7
ot s
agis
agz 0
naz2s
oQze

T=00004 [5 OH CROOOYY

FTH4x,L,Y

[ A it

USING 00012 BLES R=0004

EEEFEEEREEREELPENEEEEEFEESEEFEEEEEESEEESELEEEEES S L T
* FILENAME : &EB12 *
* *
 ROUTINE TO CONVERT SECOND3I TO HOURS MIN 3EC, *
H *
EREEEFEEEEENEERENEEELEEEREEREREREREEERELEREEEEE EELDE L EE ]

SUBROUTINE ERYIZ <“TMIN,THE?
IMPLICIT DOUBLE PRECISION C(R-22
REAL THE

INTEGER+4 HR,MIN,SEC

THR=CSHGLY TMINA/2600, 02+, 00005
HR=IHT{ THR ¥

THR=( THR~-HR »*&

MIN=INTCTHRD)

THR=¢ THR=-MIN Y*E&Q

SEC=INT{ THR>
THR=HR+{MIN*, 01 2+{ SEC*, 0001 >+, Q003
RETURN

END
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SERBT4 T=000404 I35 O CROGOTT USING 00024 BLEKS FE=0000

TRUNYA FTH4.,.L,Y
paugz 100 R e R N o e R e o b R e e 8T e e b R R OK M o o e e s s K e e e o e o e R Ok Rk

aee3 O o FILENAME : &EB14 *
4004 C o+ RERDS ALMAHAC-DATARA FROM DATA-TAPE, CONYERTS IT =+
gQus  C o« INTD DOUBLE PRECISION AND CREATES ARRAY WITH *®
pogs C o+ DATA FOR MAINFROGEAM, *
apgy [ *
(LT RTE D R ol o o oo sk R o ok o e o O R R e R R e ol R R e e o S ok R R e sk e
gags o

aatn SUBROUTINE EE1 S

EVR DOURLE FPRECISIUON AD,AH,RBR,Z.0LTC

O I ey FDNNGNHHLM’HD(14,Z4J IDitL4)

ootz COMMOMAHRCAA,B,C,DTC

0atvd DIMENSION IHLNHL\1£, ‘43, TEVPRNCZ24 ), 1D 24

s INTEGER ALMRCC 24,240, IHR(:),IBUFk:TUJ IDARY 24
0ate EQUIVALENCEC IBUFCYA ), TALMAC)

Qi 7 REaAL OaMD, aMa, MO

aois INTEGEE H

agys DATA PI 3., 14159265/, ISVFRHAY,7,6,2,5,9,1&8+0,

U] LI * (1 (..

Ga2Y  C I3TAD 15 THE STARTING ADRDRESS OF ALMAMAYT DATA AND IWCHT IS5 THE HUMBER
paz22 o OF WORDS IN THE alLMANALD DRATA,

a2 C

a2 DATA ISTADSA1 727 00BS, IMCHT-210/, LU 3

guzs ¢

aae2se C CALL EXEC TO READ IN ALMANRD 0AaTa,

pazy o

pazZe  1ac CRLL EXECY T, LU, IBUF, IWCHT )

nuza CALL ABREGLY [ERR,HNWRD)

0a3n IFCHWRD NE., Z3%)> GO TO {00

00z DO 30 Jd=t,24

an3z po 50 I=1,12

LR a=24 1

C03d It=I2-1

GO3s ITMR=TALMACY I, J)

336 ALMACC T, Jo=TANDS ITHF, 3778

Quav ALMACC T2, d=ISHFTCITHRP, -8

Qu3s S0 CONTINUE

oaz3 40 CONTINUE

Hag WRITEC1s, 1207

0041 READC 16, #)DTC

aud =z L
Q43

L GET SATELLITE IDCPRH NUMBER) FROM ALMANAC DATA.
0044 C

O0ds DO 10 Jd=1, 24
Gide DO 20 I=1,24
e IDCI s=RLMACC Y, T

L 353 o
Qa49 C TEST T SEE IF SATELLITE IS IH PRHN HUMBER ORDER.
aQsa o

aas IFCIDC I Y ER, QXG0 T 20

052 IFCIDCI» . ED, ISYPRNC J2OG0 TO 30

nusz 20 CONTINLE

s Ga TO 10

aass ¢

1086 ©  GET ECENTRICITY OF SARTELLITE ORRIT FROM ALMANAC DATA.
nosy o

oy 30 TARC 2 0=T0RS [EHFTCALMACCZ , [ 2,82, ALMACC 3, T2
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iss
naen
o
gasz
OE3
nogd
aees
uisn
ouev
ones
a0es
agyn
oo
anva
aavy3
RURE
novs
007E
AN
Q7 s
anys
auan
Qoe
onegz
ana3
)
TR
1038
Gcag?
pogd
nogs
oo
nogi
s
Qoos
o4
RN LR
Q036
oagv
noss
R R
uiaa
a0
aiag
01az
ot udg
a1 as
Qton
Qrarv
a1 o3
(LR PR
a1y
a1 1
o112
LU
a11a
(RIS B
aris
iy
U I I

[an]

[

T Ty T

[l

[}

DI B

Y

[ B v R

e

T

[ B ]} Dt et A ]

[}

Dt ]

i

Dy B

=T

IDARYC do=1D
IarRC 1 O=0
IB1C Jda=1I00 1D
ECENTRICITY I3 SCALED BY A FACTOR OF 2#%-21,
E=DINTF{IARY*4 , 7ER2A7I1€EE~T
GET TIME QF APPLICABILITY 0OF THE ALMANAC PARRMETERS.

IARC 2 y=nALMAC{ 4,1
IaRc i =0

TOACSECONDS Y IS5 3SCALED BY A FACTOR OF 2%«|

P

TOR=DINTFCIAR %4036, 0

GET SATELLITE OJRBIT INCLINATION FROM ALMAMAC DATA,
IARCZ I=10RCISHFTCALMACCS, 1,85, ALMACCE, I3
IARC 1 =0
IFCIARCZ2y LT, 0> IARCY 2=-1

DICSEMICIRCLES) IS SUALED BY & FACTOR OF 2%%-19 INCREMENTED
B 13 AND MULTIPLIED BY P1 TO YIELD RADIANS.

DI=CCDINTFCIRR %1, 3Q73486E-52+C 1, 043,00 )2%F]

GET DRIFT RATE OF LONGITUDE OF aSCEMDING NODE OF THE ORBIT
FROM ALMANAT DATA.

IARC 1 =10
IARCZ y=TUORCISHFT{ALMACC T, 15,30, ALMACC(E, 13>
IFCIARCZ2 Y LT, 0> IARCY D=—1

Ml (SEMICIRCLES/SEC » IS SCALED BY A FACTOR OF 2%%-33 AND
MULTIPLIED BY PI TO YIELD RADIANSASEC.

OMD=DINTF IAR %P I3, 637VITIZE~1 2
GET HEALTH WORD FROM ALMANAD DATA.
H=8LMATY2,1)

GET THE SQURKE ROOT OF THE SEMI-MAJOR AXIS OF THE OQREBIT
FROM ALMANAC DATH,

TARC 1 d=ALMRCC 1 0, I
TARC ZO=T0ORCISHFTCALMACT 11, 10,80, ALMACK 12,12

RACMETERS Y IS SCALED BY A FACTOR OF Z#+e-11,
RA=DINTFC I1AR &4, 33281 25E-4

GET THE RIGHT ASCENSION OF THE QRERIT FROM ALMAMAC DATA.
IARCZ D=I0ORCISHFTCALMACC 14,105,220, ALMACCIS, 1))
IARC 1 )=ALMACC 13,10

[IFCIANDCRLMACC IR, 1), 2008 NE, 0O IARCT )=TORCIARCT 2, 1774008
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R IR =]

[ft

OMOCEEMICIRCLES >[5 SUALED BY A FACTOR OF 2#%-23 AND

20 ¢ MULTIPLIED BY PI TO YIELD RADIANSE,

at2y o

122 OMO=DINTFCIAR »*PI#%) , 1920929€E-7

a122 ¢

0124 C GET THE ARGUMENT QF FERIGEE FROM aLMAMAC DaTa,

IR B T W

1 2e IAarc t y=nbMACdie, 12

M2y IAR: 20=I0RCISHFTCRLMACS 17, 12,30, RLMACCIR, T )
0123 IFCIANDY TARC YT )Y, 200B ) . NE . 02IaR{ 1 >=[0ORCTARC Y 3, 1774008E 2
ayzs  C :

G130 ¢ WOSEMICIRCLES ) IS5 SCALED BY A FACTOR OF Z2#%-23 AND
o131 C MULTIPLIED BY PI TO YIELD FADIANS,

013z

133 W=DIHNTF: IAR » %P 141 , 192092 3E~TF

134

0135 ¢ GET MEAN ANOMaALY AT TOA FROM ALMANALC DATA,

136

4137 IARC Y d=ALMARC{ 19,1 >

0§35 IFCIANMDIARC L 2, 200B ) . NE, 02IARC Y 2=T0RCIARC Y 3, I P74 00E 2
133 IARCZHD=10RCISHFTCALMACC 20, I >, 3, ALMACCZY . I >
140 C

Uidt C  MOCSEMICIRCLES) IS5 SCALED BY A FACTOR OF 2%x-23 AND
G142 C MULTIPLIED BY PI TO YIELD FADIANS.

0143 ¢

0144 MO=DINTFCIAR YFP 1wl 1 320329E~-7F

n145 ARC T, Jo=DBLECE )

a1 de ApCz2, JH=DRLECTOR?

Y g7 ADY 3, dx=DBLEDI )

nida Abcd, Jr=DBLEYOQMD >

0143 ADCS, Jr=DRLECRA?

01540 ADCA, da=DBLECOMT )

G151 RDC?, dI)=DBLECW

pi1ss nDC&, dx=DBLECMO D

a1rs3 1o CONTINUE

0154 RETURN

Q135 120 FORMATC" ENTER COLLECTIOHN DARTE FOR ALMAMAC DATACNTH DAY I_"2
{156 END
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ROIMNTE T=0000d4 IS OH CROGOIZ USIHG 00003 BLES R=0000

agot AEpE.L

aooz HAM DINTF
o0l ENT DINTF
aaad EXT FLTD
06Q5  DIMTF NOP

Goas 182 DINTF
aQey LDA DINTF, 1
o0z STA I1BF
o009 32 DINTF
aguin oLD IBF, 1
Qo AND B3ITT
oat e JSEB FLTD
ag1z JMF DINTF, I
adig TBF Bss 1

goys  B3AFPY 0T 3vV
agte END

GﬁNZ



CPLSUE T=00004 IS O CREUOGTT USIHG 000iS BLES R=0000

ooQi FTH4N,L, ¥

gcaz D e ot st ook 0 O e oo e o e e i e s e o o R o e o e R R R o R R R Ok R e R e R R o e Ok ok ok
goas  C o= FILENAME LPLSUR #
L" (l 04 L_‘. Tk Yo e fo A SN AR AN S N A S N *
paos C %« ROQUTINE PLITS THE DATA FOrR MAINFROGRAM PLSIG. *
1005 stk o e e ok o ok e o o o e o o o e st o ok e e ok ok o s e ok ok e o o s o e ke R o o K e e o e o ok o ok Ok ok ok
auaoy O

Q008 SUBROUTIHE PLSUBR {(IGCB,Y?! ,W2.W1. W2, 51, N, TSTART , TENHD ,HSTART >
woos DIMENSION IGCRO1925, 810103, K2(40, K360, XK404),BUFFC24)

adtro EQUIWVALENCE (BUFFC1 2, K10t 03, CBUFFCTE ), X201 00, CBUFFCISH, X3 1)),
ot TWCBUFFC21 3, K401 )

aayz LOGICAL IFLAG.LOG
agtr > I e i e e e s o e e i it e e e
uit4 LOG=.TRUE.

a1 s CAaLL YIEWP CIGCB,t0Q, ., 100, ,Y1,v2)
ERLE ) CALL WINDW ¢ IGCB,TSTART, TEND, W1 , W2

oGt v cAlL GRID < IGCE,0.25,G1 )
nog s DO a0 I=1,H

Qots 1000 CONTINUE
ngzo CALL INPUT CTIME,®1,R&, 3,84, IFLAG >

ooy IFCIFLAG ) GOTO 1002
agoze IFCLOG» GOTO 1001

Q23 Catl MOVE (IGCR,TIMEY,X)

an2d CAlLL DRaAaW (IGCER,TIME,BUFF{NETART+I~1 )
Ga2s 1001 CONTINUE

Ga2a LOG=.FALSE.

aazv CALL LINE (IGCE,I-t)

ness IFCI.ER. 4 CALL LINE <IGCE,.&
agza TIME)=TIME

o3 RE=BUFFCNSTART+1-1 2

003 GOaTO Qo

Un3z 10d2 CONTINUE

Qa=3 REWIND <2

0034 LOG=, TRUE .,

nu2s T CONTINUE

036 RETLIEN

QuUzv EHD
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LPSURI

Qoo
gz
aQQ3
UOE
Q003
YR
noov
oo
Quos
ot o
0Qtd
outl s
(N U e
totd
pois
note
Qo v
ne1s
aat
Q2
nazi
noza
23
no2g
au2s
ne2é
no2v
nozg
oo
Q3
a3t
o3z
¢D33
1034
g03s
3
au3vd
0a3g
ne39
a4 0
04
nod 2
1043
a0dd

T=20004 IS

ON CRO0GTY

USING o000 BL

KS &=0000

FTH4x,L,Y
C *#**********m*****ﬁv****k*****+*+**#**************************
G o FILENQNE ; UBt *
G % m e n e n e "
C #® ROQUTINE PLITS THE DATA FOR MAINFROGRAM PLSIG AWND COMFUTES =#*
C « THE SQUARE-ROQT OF THE SUME OF THE DIAGOHAL SIGHMA-MATRIX *
T o+« ELEMENTS, #
U oo o o i s b oo e ol b e o e o ke Tk sk b R e ok ok R R o Al i o e e S s s e s s sl o ok e b et o e b ke e ke
I8

SUBRQUTINE PSUE! CIGECR, W1, Y2, W1, W2, G1,H, TSTART, TEND ,NSTART

DIMENSION IGCR{1320,81{10),R82¢4)3,K3(6>,K4(4),BUFF{z4)

EQUIVALENCE CBUFFO T, X101 20, CBUFFCY1 ), K2C1 30, CBUFFC 1S, W31 ),

1CBUFFC21 0, 84C 1 3

LOGICAL IFLAG,LOG
1 e i o i e s o e s

LOG=, TRUE.

CAalLlL YIEWP CIGCEB,10,,100, %1 ,¥2)

CALL WINDW < IGCEB,TSTART., TEND, W, W2y

CALL GRID (IGCRB,0.25,G1>

DO a0 I=1,N
1A CONTINUE

CALL INPUT v« TIME,X1,%2,x 3,54, IFLAG)

IFCIFLAGY GOTO 1402

IFCTVER, 1) K201 0=3QRRTUXKIC I )k X201 D+ H2{2 0% K2 2)

IFCTI EQ. 20 ®R2(23=3QART(XKIC L 2x2{ 1 Y+H2 <2>« 2(2>+‘<2<3J R2¢ 3

JFCTLER, 3) X2(Z0=80RTOXIO T )M2( 1 D+ HZC2 2k R202I+X2{ 3 3442 3 X’(4>*

1824 3

IFCLOGY GQTQ 140t

CALL MOYE < IGCRB,TIME),X:

CalLl DRAW JIGCE, TIME,BUFFYHSTART+I -1
1041 CONTIHNUE

LOG=,FALSE .

CaLl LINE (IGCB,I-1)

IFCT  EQ. 4, > CAaLL LIKE ¢ IGCE,o

CALL CSIZE < IGCR,1., 1, ., 0,0

TIME)=TIHE

S=BUFFCNSTART+I-1

GOTQ 1000
10z ZONTINUE

REWIND (2

LOG=, TRUE.
100 CONTINUE

RETURN

END
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LINFUT T=00004 I3 ON CROOOTT USIHG Q0002 BLEKES E=0400

agai FTH4:, L, Y

[ERURY IS 15 b o s e MR e e o K e e e o e e R S s N ok s e e ok o sk o e Sk sk o S e e o o e ok ok ok Ok
0oa2 .o FILENAME : &INPUT *
Gaod oo *
Qs C o« ROUTINE READS DATAFILE ON LU=2 OPENED IN *
Go0s C #« MAIMPROGRAM "PLSIGY RECORD BY RECURD AND *
0007 C % CONVERTSE THE TIME.IF END IS EHNCOIUNTERED A FLAG#*
nooR C o« I3 SET, #
auoo= 1 b e b ot e e st sk b o e o bk sk A ok o e e s o Ok o s sk o ok ok o ok R R b koo
agtn o

URER ] FUBROUTINE INPUT (TIME, X! ,H2,X3, K4, IFLRG
adatz DIMENSION KIC1Q), N2Cd ), K3CE ), K404

Q13 LOGICAL IFLAG

0014 IFLAG=.FRLSE.

aor s READ 2,1 ,ERR=1000,END=1000) TIME

ate . IFCTIME.EQ. 0. EQ> GOQTO 1040

agt7 RERD (2,2,ERR=1000> XI

o013 READ (2,3.ERR=1000)> X2

Qo= READ (2,4 ,ERR=1000 X3

apz 0 RERD (2,3 ,.ERR=1000) X4

a0z [T=IFIRCTIMES

Goz2e TI=TIME-IT

oaz3 TIME=IT+T1./0.6

024 RETLIRN

0025 1000 CONTINUE

Quz2a IFLAG=, TRUE,

ooy RETLIRN

aazg

g9 C osoekamokpcdokdkwk FORMRATS 4 stokockokkdor s

VR R

a3y 1 FORMRT (G15.8»

onzg 2 FORMAT C10EYZ2. 40

gozas 2 FORMAT (4E12.4

0nzd 4 FORMAT (1H ,6G10,.5)

QO3S END
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https://IF<TIME.EQ.O.EO

i-a

APPENDIX D EXAMPLES OF PROGRAM OUTPUTS

FROGPAY + EB O O

USER-POSTITIOH

LATITUDE 33.44355% DEGREE
LOHGITUDE: -74,S66777 DESREE
WLTITUDE @ 46.2480000 FEET
ECEF~-COCRDIHATES o= 1312420, 0 ¢ = ~4752942 1 PR 40z0zaz, 7
HZERTIMES
START (TZTART 3 25000, 000 SEC . = 1o, a0 HOURS
EHD CTFIH) : 40000, 000 SEC. = ot 08 HODRS
IHCRE ., ¢ TDEL>» 300,00000 SEC
DRTE +DTU) H SV.u00000 DR
THE COMFUTATIOHES ARE MADE WITH 4 SATELLITES
H2EL ALMSHARCE DTC= 5V TC= Ton.
SAT. 1D 5 6 & El
.2305D-02 LSS - a2 L oENTh -0z
. 33130+ 06 CEINE0+ 06 CEZ1ED DS ‘5_1;u+ur
11120401 A aTD+0y L1 RZE0 0 104D+ 01
-, &6135D0-0R SV EASTD- 02 - R340 03 S ESN3R-02
.S5154D+ 04 LS1540+ 04 LS540+ ad
.5694D+00 ~.t1ssab+ 01 - i1 SdaD+ 0
-.,2092D+01 ,°H440+HI -, L2520+ 01
LE950D+ 00 ~. 10 -, 11420+ 01
2636D+08 L26560+ 02
.4425D+ 00 45030+ 00
.3963D+00 s an
~.4977D+00 -. L38040+ 00 YRS ]
-, 26740+ 00 -, 193700+ a0 ITEZD+ AN

. 1453D-03 14590072 14539002
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	INTRODUCTION 
	C.S. Wong at Texas A&M University developed a program on a Texas Instruments 990/4 minicomputer, which computes the following parameters from the GPS satellite almanac: the satellite rise and fall times, the satellite azimuth and elevation, and the geometric dilution of precision (Reference 1). This program was modified by M. Magrogan for execution on a Digital Equipment Corporation PDP-11/34 minicomputer to analyze FAA test results (Reference 2). Additional changes and refinements to these routines allowed
	This report documents the programs which compute and plot the GPS user errors from pseudorange errors (biases and standard deviations which are independent but not necessarily equal) on the HP 1000 for different satellite/configurations with and without an altimeter input. 
	DISCUSSION 
	The main program EB~f and its associated routines described in this report stem from the program HDf-and routines contained in reference 3. In order to be executed, the programs require inputs which are requested with explaining comments. The algorithms and equations used in these programs are given in references 4 through 9. 
	Table 1 displays the input time parameters. Special attention must be given to the fact that different units (day and second) and different origins are used. 
	The Keplerian parameters, which are included in the almanac message and used to compute satellite trajectories" are listed in table 2. Note that parameters 9 through 14 are computed in the program EB~~, with f-as the earth's universal gravitional constant. 
	USER MANUAL 
	Appendix A contains the transfer files for programs EB~~. PLCOR, PLSIG, PLAEL, and 
	PLSFI. Appendix B gives the flowcharts on programs EBtq (pages B-1 through B-10), FILE (page B-11), PLCOR/PLSIG (pages B-12 and B-13), PLAEL (pages B-14 through B-16), PLSFI (pages B-17 through B-19), and subroutines EB06 (pages B-20 through B-23), PSUBl/PLSUB (pages B-24 and B-25), INPUT (page B-26). Appendix C provides listings of these programs and all subroutines. Each program is called on the HP computer with its name, and user prompting explicity asks for the required inputs. Appendix D gives examples
	Program EBf~ (Pages C-1 through C-10) 
	This program computes and prints out the position of three or four satellites in earth-centered earth-fixed (ECEF) coordinates and in azimuth and elevation relative 
	1 
	to the user, the user-satellite direction cosine matrix including time (G-matrix), 
	the covariance matrix of the user error (sigma matrix), the square root of the diagonal elements of the sigma matrix (standard deviations), the multiple standard deviations in two, three, and four dimensions, the correlation coefficients (related to the off diagonal elements of the sigma matrix), and the user bias errors. The multiple dimensional user standard deviations are proportional to 
	the dilution of precision parameters when the standard deviation of the pseudorange measurement errors are equal and independent. 
	All input data and relevant information are printed out. The data output for every point in time, for which computations are made, consists of one page. Since 
	the program is frequently run just to generate plot files, the data printout is often not needed and may be suppressed by setting the sense switch number 1 
	(ISSW(I)) to the "ON" position. In this configuration, only one page with the 
	input data is printed. The start sequence and parts of the input data of the 
	program EB;~ are the same as for the program HDf~, and portions of the later user manual are repeated here for completeness. 
	The user position must be entered in geographical coordinates (latitude (LAT) and 
	longitude (LON)) and altitude (ALT) in feet. If the location is the FAA Technical Genter, this information is already stored in the program. After the program has received user position; the geographical coordinates are converted into ECEF and 
	printed out. The next data requested are the start (TSTART) and stop (TFIN) 
	times, the time increment (TDEL), the time of collection (TC) of the almanac, and 
	the date of use (DTU) (see table 1). 
	The choice must be then be made whether the computations should be made with four satellites or three satellites. When the navigation mode utilizes three satellites plus altitude aiding, the altimeter is modeled as the fourth space vehicle located in the center of the earth. The elements in the fourth row of the G-matrix are given by 0, 0, -1, 0. If an altimeter input is not available, the program assumes that the receiver clock bias is extrapolated and the fourth row of the G-matrix is given by 0, U, 0, 1.
	The next decision concerns the input of the almanac for the satellites: 
	(1) 
	(1) 
	(1) 
	If the almanac is on a magnetic tape, it must be stated so and the entire almanac file is read from the tape. Then, the PRN numbers of the satellites are requested, and tne program checks whether the data is on the tape. 

	(2) 
	(2) 
	The other choice is either to provide the program with the names of the data files containing an almanac for each space vehicle, or to enter the data by the keyboard. 


	If the psuedorange variance matrix V is identical to the unit matrix, the 
	values are provided by the program, otherwise, the diagonal elements must be 
	entered via the keyboard. Since each pseudorange variance may have unique value, 
	it must be associated with the proper satellite PRN number. The time tagged 
	fSuedorange bias errors are then read from the appropriate file and stored 
	~n a array (see program FILE). Finally, the names of the three plot files 
	are entered, and the program prints the relevant data and generates the data 
	files for the plot programs. 
	2 
	PROGRAM FILE (Page C-11) 
	This program was developed to generate files with time tagged psuedorange bias 
	errors (URE) for the program E~j. The program FILE requests the number of files to be produced, the number of records for each file, the file name, and the data to be stored. Finally, it generates a URE file in the correct format to be compatible with the URE input in EB~~· 
	~_!?.gram___~l:-.~.!~/_!LCOR (Pages C-12 through C-19) 
	Each program plots data stored in the sigma-matrix files which are described under the section entitled Data Files. Each program makes five subplots on one figure. 
	PLCOR plots the user error parameter versus Greenwich mean time (GMT): the four single dimensional standard deviations, the six correlation coefficients in two subplots, and the four user bias errors. 
	PLSIG plots the user error parameters versus GMT in a slightly different form: the upper triangular elements of the sigma matrix in three subplots, the single dimensional user standard deviations, and the user bias errors. 
	Both programs need the same input data: the name of the plot file, the logical unit of the output device, and the ID of the device-subroutine (Monitor: 1, 1; Printer/Plotter: 20,5). In order to scale the time axis and to select a time slot 
	from the data file, the user enters the start and stop times and, as a way of distinguishing several plots, the date. The last entry may have any six alphanumeric characters. The plot is then generated and displayed on the selected output device. 
	~rog~~~_PL~~ (Pages C-20 through C-22) 
	The program PLAEL requires the following input information: the logical unit of 
	the output device, the ID of the device subroutine, the start and stop times, the name of the file containing the satellite azimuth and elevation angles relative 
	to the user, and the number of satellites whose data are stored in the file. The program generates a figure with subplots of the satellite elevation and azimuth angles versus GMT. A dotted line is drawn at an elevation angle of 10 degrees above the horizon. 
	This program is designed to plot the two dimensional user standard deviations versus GMT for up to five data files and in the same figure. However, any file may be plotted which contains a record of the y-value, a time in hours and minutes as the x-value. The only thing which should be changed are the titles of the axes. 
	PL5FI requires the same type of input information as the other plot routines: the logical unit, ID, start and stop times, and names of the files. The program generates plots with a legend for each curve since each data file is plotted in a different line style. 
	3 
	Subrou~ine Description 
	EBf2: computes the rotation matrix, given on page C-25. 
	EB,.3: converts user geographical coordinates into the ECEF system, given on page 26. 
	EB~5: calls EB-6 and EB~7 and computes satellite azimuth and elevation given, on page C-27. 
	EB(/6; computes satellite position in ECEF, given on page C-28. 
	EB/J7: computes user to satellite distance, given on page C-29. 
	EBp8. computes the G-matrix and its transpose, and calls EB~9B and MINVD, given on pages C-30 through C-32. 
	EBg9B: multiplies two matrices, given on page C-33. 
	MrNVD: inverts the matrices from the "Scientific Subroutine" package from DEC (Reference 6), given on pages C-34 through C-36. EBll: multiplies a matrix and a vector, given on page C-37. EB12: converts seconds into hours, minutes and seconds, given on page C-38. EB14: unpacks the almanac data (with assembly language subroutine DINTF), given 
	on pages C-39 through C-41. DINTF: assembly language subroutine, unpacks the almanac data (with subrouinte EB14), given on page C-42. PLSUB: plots user sigma matrix elements, single dimensional standard deviations, correlation coefficients, and bias errors, given on page C-43. 
	PSUBl; plots user multi dimensional standard deviations, given on page C-44. INPUT: reads data files in plot programs, given on page C-45. 
	Data Files 
	Five types of data files are utilized, two as input for EB-;, and three witn data points for the plot programs. The files are: 
	1. 
	1. 
	1. 
	Almanac Files: Each contains the date of collection of the almanac, the satellite PRN number (first record), and, in the next two linea, the eight almanac parameters in the order described in table 2. 

	2. 
	2. 
	URE Files; These files are generated by the program FILE for each satellite, and include the number of records and the paeudorange bias errors aa a function of time per record. 

	3. 
	3. 
	3. 
	Sigma Files: These are the files for the programs PLCOR and PLSIG. The order of the record values stored in a data block is the following: 

	a. 
	a. 
	a. 
	time in hours and minutes, 

	b. 
	b. 
	upper triangular sigma matrix (10 values), 

	c. 
	c. 
	square root of the diagonal elements of the sigma matrix (4 values), 

	d. 
	d. 
	correlation coefficients (6 values), 




	e. user bias errors (4 values). This data block is then repeated for each time increment. 
	4. 
	4. 
	4. 
	HDOP Files: Each record contains the time versus the two dimensional standard deviation in meters for the plot program PL5FI. The standard deviation and time are set equal to zero in the last record. 

	5. 
	5. 
	Angle Files: These are generated for the plot program PLAEL, and include the time in hours and minutes and the satellite records per data block, Each record contains the program internal satellite number and the elevation and azimuth for this satellite. 
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	5 
	Parameter DTU -Date of use DTC -Date of collection of Almanac T GPS -Time TC -Collection Time of Almanac 
	Parameter DTU -Date of use DTC -Date of collection of Almanac T GPS -Time TC -Collection Time of Almanac 
	Parameter DTU -Date of use DTC -Date of collection of Almanac T GPS -Time TC -Collection Time of Almanac 
	-

	Start of Count-Beginning of Year Beginning of Year Beginning of Day Beginning of week (0000 hours Sunday) 
	Unit Day Day Second Second 

	The used 
	The used 
	time 
	zone 
	is Greenwich Mean Time 
	(GMT) 

	Table 
	Table 
	l; 
	TIME PARAMETERS USED 
	IN PROGRAMS 
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	No. in Almanac 
	1 
	2 
	3 
	4 
	5 
	6 7 8 9 10 
	11 
	12 13 14 
	Kepler~an 
	Kepler~an 
	Kepler~an 
	Parameter 
	Name in Program and (GPS) -Name) 

	Eccentricity of el­
	Eccentricity of el­
	E (e) 

	lipsoid 
	lipsoid 

	Reference 
	Reference 
	time 
	for almanac 
	TOA 
	(toa) 

	Orbit 
	Orbit 
	inclination 
	Di (i) 

	Drift 
	Drift 
	rate of right ascension 
	OMD 
	<A) 

	Square 
	Square 
	root of semi-major 
	RA 
	({A) 

	ax~s 
	ax~s 

	Right ascension of the orbit 
	Right ascension of the orbit 
	OMO 
	(./l.)0 

	Argument 
	Argument 
	of perigee 
	w (w) 

	Mean anomaly 
	Mean anomaly 
	MO 
	(Mo) 

	Semi-major axis 
	Semi-major axis 
	A 

	Cosine of orbit inclination 
	Cosine of orbit inclination 
	cos(i) 

	angle 
	angle 

	Sine of orbit inclination 
	Sine of orbit inclination 
	sin(i) 

	angle 
	angle 

	Cosine of argument of perigee 
	Cosine of argument of perigee 
	cos( w) 

	Sine of argument 
	Sine of argument 
	of perigee 
	sin(w ) 

	Mean motion 
	Mean motion 
	fi.<JA3 I 

	Table 
	Table 
	2: 
	ORDER OF 
	KEPLERIAN 
	PARAMETERS 
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	Pr~~ciple of _Operation of NAVSTAR and System Characteristics, Milliken, R.J., and Zoller, C.J., Navigation, Vol. 25, pages 95-106, 1978. 
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	APPENDIX A 
	APPENDIX A 
	Transfer Files -These files are used to load programs which consist of several subroutines. 
	(i; 1;: f L . ;,; EE: 0 0 
	': u 

	: ::::~ II . ~.; EE: (I :? 
	: ::::~ II . ~.; EE: (I :? 

	' ...: J_; ··' 
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	u o 
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	--------·-·-----
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	TPLSFT i"Ot1 (tU4 I:::; C1t~ Ck(•(l(lii USiilC •J:.•Ut:t2 t::LI-:.::: k:::(IO(I(t 
	0 0 0 ·j R C . :-; F L 5 F I u (: il :~· F: E . ;.; [) L T 81.. u0 (t:~ :::EA, ~:CPS 
	fl 1 
	fl 1 
	APPENDIX B FLOWCHART fJLOCK DAT 

	D!:fi'I:NXT:ION COMMON BLOCKS 
	READ J:ST 
	READ J:ST 

	READ ET USER COORD. 
	USER COORD TO ATL. CXTY 
	~-1 
	~-1 
	CONVI!:RT 

	OEQ. TO RAO. CALL,E882 CALL EB8S 
	ECEF­COORD. 
	ECEF­COORD. 
	R~AD 

	SER T:IMES 
	READ I:NS NO. Ofl" SAT. READ I:STS 

	r:CsTs-t •> 
	r:CsTs-t •> 
	-jSYSTat ALTI:M. 
	~~ED 
	d-L 
	Table
	TR
	\IRITE 

	TR
	USERT::tMES 

	TR
	AND 
	::t 

	WRJ:T!: 
	WRJ:T!: 

	ALT::tMETER 
	ALT::tMETER 

	YES/N 
	YES/N 


	B-3 
	•I 
	"'
	DATA ON TAP!: 
	,.1 NO 
	NO R!:AD DATA FROrt FILE 
	YES 
	REARRANC8E DATA 
	R!:ST Of" 
	ALMANAC 
	<%NS 
	B-4 
	UNITY 
	READ DATA 
	FROM FILE 
	I•t, 4 
	B-5 
	S!:L!CT LATE:ST STARTTJ:ME OF UR 
	<TSTART 
	s~ 
	TSTART•T3 
	SELECT EARLI:EST 
	ENDTI:ME OF URE 
	B-.G 
	>TFI:N 
	SET 
	TSTART•TS 
	RI:TE I:NVI!RTED 
	MATRI: 
	\fRJ:TE NAMES OF PLOTFJ:L 
	B-7 
	WIUTE T:tME 
	TO 1-"n.!:S 
	LU-2.,LlJ-S8 
	REARRANQE ALMANAC 
	.TRUE. 
	LJ:NEAR Te:RPOLATJ:O 
	OF URE DATA 
	CALL E811 
	WRI:TE GROUND TRUTH AND DOP'S 
	WFU:TE TJ:ME.. HDO ON FJ:LE LU..S 
	B-9 
	f:ROUND TRUTH ON P':ILI! LlJ-2 
	<Tfl"l:N 
	~RJ:TE a . _a . ON F:ILE LU-s 
	B-10 
	ROGRAM fi'I:LI! 
	READ Nt 
	OF F:ILES 
	READ OF RECORDS N 
	WR:ITE N 
	ON F:ILE 
	WR:ITE DATA ON F:ILE 
	'-'•1 ~ N2 
	CLOSE LU•2 I:•t.,Nt 
	FORMATS 
	B-11 
	PROGRAM 
	LCOR/PLSic; 
	READ NAME OF ll':tL 
	R~ 
	L09ICAL UNIT AND 
	ID OF DEVICE SU8R 
	READ DATE 
	I:NI:TIALIZE PLOTT!:R 
	CALL PLSU8 
	CALL PL.SU15/PSUD1 
	VI~PORT AND WINDOW 
	DEFI:N!: 

	~PLOTS 
	SEE LISTI:Nf; FOR FURTHER ~F~MATI:ON 
	--t

	b-12 
	DRAW TI:TLE:S AND 
	LABEL Y-AX:IS 
	DEFINE VI:EWPORT AN WINDOW 
	DRAW TrrLE:S AND LABEL X-AXI:S 
	B-13 
	PROGRAM PLA READ 
	LOQXCAL UNXT AND 
	I:D Of' DEVXCE SU15R 
	READ N NUMBER OF SATS 
	LOG•.TRU~. 
	DRAW FRAME DEFXNE VIEWPORT 
	AND WXNOOW 
	B-14 
	YES NO CONVERT T:IM READ RECORD .TRUE. .FALSE. MOVE TO OLD POXN1 LXNESTYLE~ 
	SELECT 

	DRAW TO NEW POINT 
	B-15 
	•I 
	REWIND LU•2 
	SELECT LINESTYLE 
	EFI:NE VI:EWPORT AND WINDOW 
	DRAW LI:NE AT ta DEG. ELEVATXON 
	DRAW TITLES AND 
	LASELS FOR X-AXIS 
	B-16 
	ROGRAH PL6 READ 
	LOQICAL UNIT 
	RfAD IMITS OF X-AXIS 
	NITIALJ:ZE 
	PLOTTER 
	RAW FRAI'1E 
	DEFJ:NE VIEUPOR AND U NDOU 
	READ N OF F:tLES 
	OPEN FILE LU•2 
	SELECT LINESTYLE 
	R~D DATA 
	FROM FI:LE 
	CONVERT T:tME 
	PRAW TO NEW POI:NT .TRUE. 
	NO 
	B-18 
	DE~E VIEWPORT 
	AND WJ:NDOW 
	DRAW LEGEND FOR FILE I•t.,N 
	DRAW TJ:TLES 
	B-19 
	DEFJ:N:IT:ION 
	COMMON ISLOCKS :IN•4 
	J:FLAG•.FALSE. 
	SJ:N AND COS Of' 
	lJSER POS:ITJ:ON 
	J:N~ J: COLUMN 1-~ 
	OF Q-MATRD< I:• I, I:NS I:NS-NO. OF SAT. 
	-s 
	!:T L:tN!: 4 
	OF MATRJ:X 
	YES 
	SET ELEMENT 3...4 OF LI:NE 4 
	RANSPONATI:ON OF MATIUX 
	I:NVERSJ:ON Of" A 
	•> SI:QotA MATRI:X 
	-e. 
	WRJ:TE SJ:SMA 
	B-21 
	HDOP#PDOP.,9DOP 
	SQUARE ROOTS DIAGONAL ELEMENTS 
	REARRANGE UPPER RIANSULAR MATRIX 
	WRI:TE SI:GMA ON FI:LE 
	CORRELATION COEFFICIENTS 
	n-22 
	\IRJ:TE CORREL. COI!:Ff' 
	\IRJ:TE CORR. COEFF. 
	ON FILE 
	•9. fl8. 
	\IRJ:TE 
	MATRIX SJ:NGULA 
	WRrrE DUHHJ:E IN Fl:LE 
	6-23 
	SU8ROUTJ:Nf PSU81/PLSU8CXSC8,V1#V2,Wt,W2#91,N, TSTART,TENO#NSTART) 
	LOS•. TRUE 
	CALL :INPUT 
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	.TRUE. 
	CEO~) 
	.FALSE. 
	SUMS OF DXAQONAL ELEMENTS OF SXSMA 
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	1
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	'' 

	I 
	(1 1)2t:· ENO 
	~~ILES (3,3) 
	0027 

	0028 PROGRAM EBOO 002~ c t*~**********************~:t:kt•~**~******************************** 003u C * ROUTINE COMPUTES FO~ A GIVEN DAY AND 3 OR 4 GIVEN SATELLITES * 0031 C * FROM THE ALMANAC-DATA THE POSITION OF THE SATELLITES,THE * ll032 C ~ DISTANCES TO THE USER,THE DILUTION-OF-PRECISION-PARAMETERS AND * :• !I 33 i.<II TH THE F' ::;EIJD •)-RAHI~E -E Rf<OP::; ( URE) THE GROUt·W-TRUTH. * 
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	039 c t * 
	U041) C * --... ·--* 
	UU41 t~: :t 
	* 
	u!).~.;_;: 1...: * USED SU8ROUT1NES: EB o,:.: :+: 
	1.1 04·:: c ;j: EBCU 
	1.1 04·:: c ;j: EBCU 
	* 
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	I.J (t 4 4 c :t EB 0!:; 
	* 
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	... 
	* 
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	* 
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	* 
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	* 
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	Ill)~:;::~ I ... :t 
	-

	* 
	C-1 
	,-, (159!.,• 
	,-, (159!.,• 
	,-, (159!.,• 
	c 
	:t: 
	IMPORTANT 
	VARIABLES 
	AND 
	CONSTANTS 
	: 
	* 

	u06 fi 
	u06 fi 
	c 
	:t: 
	INTEGER 
	: 
	IST,ISTi,IST2,IST3 
	-->CONTROL-PARAMETERS 
	:+: 

	\) 06 1 u06? 
	\) 06 1 u06? 
	c c 
	:t: :t< 
	I, I I, ._t, I I , I 2, I 3 ICOUNT 
	--·-> I t·WD=: FOR DO-LOOPS --> COUNTER FOR OUTPUT 
	>t< * 

	n063 (I 064 
	n063 (I 064 
	1_. c 
	:+: :t. 
	N 
	--> 
	SIZE OF MATRIX <USED IN INVERSION-SUBROUTINE> 
	:t: * 

	(1 065 
	(1 065 
	c 
	* 
	--> 
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	SATELLITES 
	FOR 
	* 

	CI066 
	CI066 
	I
	-

	* 
	HOOP 
	COMPUTATION 
	* 

	0 06 ..,. ' 
	0 06 ..,. ' 
	1.:: 
	* 
	ISAT 
	··-> 
	INDEX 
	OF 
	SATELLITES 
	* 

	(I 0<:.::: 1) (I <:::. ·;< 0 07 (I 
	(I 0<:.::: 1) (I <:::. ·;< 0 07 (I 
	'··.. 1.. -L 
	* * * 
	ID (4) ID1 (;,24) P~AM ( 3) 
	--> --> --> 
	PRN-NO. PRN-NO. NAME OF 
	OF USED SATELLITES OF ALL SATELLITES INPUTAND PLOTFILE 
	-

	* * * 

	\I 0/ 1 
	\I 0/ 1 
	c 
	* 
	I~~ U1'1 
	--) NUMBER 
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	POINTS 
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	URE-FILE:t: 

	0 0?2 
	0 0?2 
	c 
	* 
	LOGICAL 
	I FLAG 
	--> 
	INDICATES 
	SUCCESS 
	OF 
	MATRIX-* 

	_, ~...0 0 '.. -~· 
	_, ~...0 0 '.. -~· 
	1
	-

	;t: 
	I t·i\•'ERS I ON 
	* 

	0 074 ,·, 1)75'•' 0 O?t:. 
	0 074 ,·, 1)75'•' 0 O?t:. 
	(: I .. i_. 
	-

	:-j< :t. .f; 
	REAL 
	A1,A2,TI,T2,TOUT, TMAX,TMIN 
	* -->ONLY FOR OUTPUT,THESE REAL-* VARIABLES ARE NOT INVOLVED * 

	I) 0?7 
	I) 0?7 
	·-.i_ 
	* 
	IN 
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	SIGNIFICANT 
	COMPUTAT.:t: 

	0 0 ~· :~ (I 0?9 
	0 0 ~· :~ (I 0?9 
	... I-· c: 
	* * 
	ARR URE 
	(15,4) <15,4) 
	-->TIME OF DATA-POINT > URE-VALUE AT POINT 
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	TIME 
	* * 

	I) u;:;: o 
	I) u;:;: o 
	r· 
	* 

	i) o::.:: 1 
	i) o::.:: 1 
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	DOUBLE 
	PRECISION 
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	(I 082 0083 
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	* * 

	0 (I :3 4 
	0 (I :3 4 
	c 
	:+: 
	AD2 
	>::14 .. 
	24) 
	--> 
	ALMANAC 
	FOR 
	24 
	SATELLITES 
	* 

	0 1):35 1) 0::36 
	0 1):35 1) 0::36 
	c: c 
	:t: * 
	f~L T AE 
	--> --> 
	ALTITUDE RADIUS OF 
	EARTH 
	* * 

	!) 0:37 0 o:::::: 0 o:::·:j (I o·::; (I (I 09 1 1) 0'92 0 093 
	!) 0:37 0 o:::::: 0 o:::·:j (I o·::; (I (I 09 1 1) 0'92 0 093 
	c c c c I c c 
	-

	:t: :t: :t. * :t: * * 
	'•! ,_1,·1 
	~)Zt-1 <4) AP,A8 A< 4 .. 4 ) , AT ( 4 .• 4 > , AAT<4 .. 4) 
	·--> --> --> 
	AZIMUTHANGLE OF SATELLITE * VARIANCE OF SATELLITES URE* AND CLOCK-BIAS (3 SAT. ,WITH->~< OUT ALTIMETER-AIDING) * MATRIX,INVERTED MATRIX AND * MULTIPLICATED MATRIX. * A CONTAINS THE DIRECTION* 
	-
	-


	0 094 0 o·:js 0 0'96 
	0 094 0 o·:js 0 0'96 
	( c c 
	'"" * :t: 
	--> 
	COSINES IN ENU-COORDINATES DISTANCES FROM USER TO 4 SATELLITES IN ECEF-COORD. 
	* * * 

	0 09? 0 09\::: 
	0 09? 0 09\::: 
	c c: 
	:t: * 
	OTt> 4) 
	--> 
	DATE FROM 
	OF COLLECTION IN BEGINNING OF THE 
	DAYS YEAR 
	* * 

	(I 09'3 
	(I 09'3 
	... I. 
	* 
	DTU 
	> DATE 
	OF 
	USE 
	IN 
	DAYS 
	<CONVER-* 

	0 1 0 0 (I 1 0 1 
	0 1 0 0 (I 1 0 1 
	c '··· 
	* * 
	TED INTO SECONDS) FROM BEGINNING OF THE YEAR 
	* * 

	(! 1 0:2 
	(! 1 0:2 
	c 
	* 
	--> 
	USER-ERRORS 
	DUE 
	TO 
	SPACE
	-

	* 

	0 1 03 
	0 1 03 
	c 
	:+: 
	SEGMENT 
	OF 
	GPS 
	* 

	0 1 04 
	0 1 04 
	c 
	* 
	E 
	(3,,3) 
	--> 
	MATRIX 
	CONTAINING 
	SINES 
	AND 
	* 

	0 1 05 
	0 1 05 
	c 
	* 
	COSINES 
	OF 
	USER 
	POSITION 
	* 

	0 1 Of.:. (I 1 (1? 
	0 1 Of.:. (I 1 (1? 
	,~ I~ 
	* * 
	E.-..0::: 
	--> 
	SQUARE-ROOT CITY OF THE 
	OF THE EXCENTRI-* EARTH-ELLIPSOID * 

	(I 1 08 
	(I 1 08 
	c 
	* 
	EL··I' 
	(4) 
	--> 
	ELEVATIONANGLE 
	OF 
	SATELLITES>~< 

	lt 1 (19 
	lt 1 (19 
	.. ! 
	* 
	ER~lTE 
	--> 
	EARTH-ROTATION-RATE 
	* 

	(I 1 I (I 
	(I 1 I (I 
	c: 
	* 
	G 
	<4 .• 4:> 
	--> 
	MATRIX 
	FOR 
	INVERSION-SUBROU,:t: 

	I"I j 
	I"I j 
	i i 
	c 
	.j< 
	G(;OP 
	--> 
	GEOMETRIC 
	DILUTION 
	OF 
	PRECI-:t: 

	....tl 1 I .::.. 
	....tl 1 I .::.. 
	c 
	* 
	S10N 
	* 

	II t 1 ~~· 
	II t 1 ~~· 
	c 
	:+: 
	HOOP 
	····· > H()R I ZOtHAL 
	()I LUT I Ot~ 
	OF 
	* 

	IJ 1 1·i .,..u j 1 .) 
	IJ 1 1·i .,..u j 1 .) 
	'· t. 
	... :of< 
	LA'T 
	--> 
	PRECISION LATITLI[>E 
	* * 

	(I 1 I 1':;. 
	(I 1 I 1':;. 
	(' 
	* 
	LON 
	-···> 
	LOt~GITUDE 
	* 

	0 1 1 ,. 
	0 1 1 ,. 
	I 
	-

	.j·: 
	PI .. 
	PI2 
	OM .. .,_,\ 
	pI ( 3 I 
	1 41 5 
	f 
	, 
	, 
	) 
	At~D 
	2:+:P I 
	* 

	iJ I 1,.... (') 
	iJ I 1,.... (') 
	c 
	* 
	F'DOP 
	--> 
	POSITION,DILUTION 
	OF 
	* 

	TR
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	(I i i 9 c ;f; PRECISION * 
	0120 c: :t: RTD --> RADIAN TO DEGREE CONVERSION * 01~~1 c :+: FACTOR <180/Pl) :+: 0122 c "" RBAR --> LENGTH OF VECTOR USER-SATEL.* Oi23 C :t: S (4) --> SATELLITE-POSITION IN ECEF * 0124 c * SGC --> SQUARE ROOT OF GRAVITATIONAL* 0125 c :t: CONSTANT OF THE EARTH * Oi2E. C :t: ALL TIMES IN GMT AND IN SECONDS * Ui27 C. •-~< T --> GPS-TIME * (I 128 c •f< TC --> COLLECTION TIME,START OF * 
	1) COUNT AT BEGINNING OF EPOCH * 013 0 c •i< TCY --> TIME OF COLLECTIONS STARTING* 111 31 c :t: AT BEGINNING OF YEAR * 0132 c :t: TDEL --> TIMEINCREMENT * U133 C •+• TFIN --> ENDTIME * 01 34 ,-:+: TKC --> DIFFERENCE BETWEEN COLLEC-* 0135 c: * TIONTIME AND REFERENCETIME, * ot-36 c * WRAPAROUNDS CONSIDERED * 0137 c * TUY --> TIME OF USE * 01 :·~8 c ..~ U (4) --;USER POSITION IN ECEF-COORD,:t: 0139 c: :j< URE1C4) -->PSEUDO-RANGE-ERRORS * +< V<4,4) --> KOVARIANCE-MATRIX * (I i 4 i c :t: 
	12'? c: ..... 
	014(1 (: 

	0143 '
	-

	0144 c 
	0145 IMPLICIT DOUBLE PRECISJON<A-H,K-Z) 
	TMIN TOUT,TEXT(2) 
	0146 REAL A1,A2,0RE< 15,4),ARR<15,4>,T2,T1,TMAX 
	1 
	1 

	0147 LOGICAL IFLAG 
	01 4t! [l I !'lENS I ON AD( 14 I 4). I[>( 4)' I t~At-1( 3) I I t~AI'11 ( 3) I I NAI'12( 3) 
	0149 COMMON/TIME/TDEL,TFIN 
	0150 COMMON/AZM/ELV(4),A2M(4) 
	0151 COMMON/POS/LAT,LON,ALT,R 
	0152 COMMON/NAC/TUY,TCY,TKC,DTC(4),DTU,TC,T 
	0153 COMMON/CNST/PI,RTD,OMF,AE,E2,0MF2,SGC ERATE,PI2 
	1 

	0154 COMNON/D82/AD1(14) 
	0155 COMNON/DTX/U(4),0(4,4) 
	0156 COMNON/SAT/8(4) 
	015? COMMON/URE/URE1(4),DX(4) 
	COMMON/ALM/A02(14,24),1DI~24) 
	0158 

	0159 COMMON/GDOP/GDOP,PDOP,HOOP,INS,IFLAG,V<4,4),1ST3,AP,AB 
	01 ,::;, (I ()ATA TEXT/ '/E~3 ·· .. ··t~O'/ 
	(I j 6 1 ISAT=O 
	0162 C I ! A8:::0.0 
	0163 c!! AP==O.O 
	0164 TC=O. 
	0165 I COUtH= 0 
	0166 
	(: I I I I I I I I I I I I ~ I ' I I I I I I I I I I I I I 1 I I I I I I I I I o I I I I I I I I • I I I I I I I I I I I I I I I I I f I I 
	016? 

	(111:.!3 c 
	0169 c It~ PUT 
	0170 c 
	0171 C *******~** INPUT THE LATITUDE.LONGITUDE AND THE ALTITUDE ********** 
	0172 C LON 1.\IEST At4D LAT SOUTH ARE DErWTED 8\' A t~EGATI'./E VALUE 
	u1 7 4 (II F: I "I E ( I t:o I j ) 
	0 t ?5 FORI·I~IT ( .·· .. ,. I r-IP LIT USEP P1JS IT I Or~" 
	ft 1? f:. 1 / A T l At~ T I c (: I T . .,. ·~ ::. 1 ) 0 T H E R p 0 sI T I 0 H ( =2 ) II
	II 
	:. ··' II f) NshiE R : II '> 
	C-3 
	Ui79 IF<IST.E!,i.~:> GOTU 1001 
	ntso ( -------------·--------
	-

	8181 LAT=0.3944955502 0182 LON=-0.7456677702 0!83 ALT=0.4626D2 0184 GOTO 1002 
	0185 r ---------------------01:3E. 1001 COtHINUE 0 1 8 7 i.•.lR I T E ( 1 6 , 2 ) 
	-

	111
	C.

	018:3 ::. FORt1AT USER POSITIOh It~ DEGREES (F0R~1AT :G15.8)" :) 1:::: '9 1...·' II LAT I T uD E : 
	II ) 
	01 ·~ 0 READ ( 16 I 97) LAT 01 .:~ 1 l~IRITE ( 16,3) 
	li' )
	1) 192 3 FOF:'t1~~T ( " LNiC; I TUC>E 11193 READ ( 16,97) LON 0194 l~RITE (16,4) 
	ii )
	1) 1 9':5 4 FORt•1fH ( il ALTITUDE It~ FEET I) 1 ·~6 READ ( 16,97) ALT 0197 1tt 02 CONTI HUE (I 19:::: c .... ·-· -·--· ·--·--·------· ·--·--·1.1199 WRITE ~6,50) LAT,LON,ALT !.1200 5U FORNAT ( II PROGRAM ;f< E E: IJ 0 :t: II 
	-

	11 -·---------------·-······--···---·~~
	1,..-' 

	;~I) 1 
	u

	·'). .·· ,.• II
	( 
	II 

	02 o~: (,;..,. . USER-POSITION : o;~~ 0.3 ::.:./ UH I TUDE : II 'c, 15' ::;: ' DEGREE II
	II 
	(I~:: 1) 4 4/ L..C!t~G I TUDE: '1.~; 1 ";. :::' II [>EGREE II
	II 

	II 
	II
	O;? o:; 5.···' ;1L TITUDE :II' 1~1·:.:;' ::: .. " FEET") 
	0206 LAT=LAT/RlD 0207 LON=LON/RTD 0208 ALT=ALT/0.3280901 02 I)') c 
	0210 C *****~**** E802 COMPUTES E-MA1RIX ~****~**** 
	0.2 j i c 0:~: 1 2 CALL E802 0213 c 0214 C ********** EB03 TAKES LAT, LON, AND ALT; ~********* 
	0215 C IT RETURNS X,Y,Z IN U-VECTOR 
	0217 CALL E803 I.·.IR I TE ( 6, 51 > < U< I ) , I= 1 , 3) 
	1 11FOR~1AT ( t::CEF -COORD I t~AT E:::; ~<-G1tS,8,, \' = u,G16,8J" Z = 
	'
	11 

	1 
	11
	0220 1 ,G16.8> 0221 U(4)=0. 
	0223 C :+.:t..+'******* F:EA[) U:3ER TIME :+::+::ft::t-:~+::+'** 1)224 c 022~5 l,IR I TE ( 16, 5) 0~~26 FORt1AT (/"USER TINE <For;;:i'1AT: G15.::<)" 
	11
	u2.:;: ..? I/ STARTTIME(TSTAPT),ENDTIMECTFIN>,TIME INCREMENTCTDEL)" 
	"~ND ALMANAC-COLLECTION-TIME (TC) IN SECONDS." 022'} 3/ " START OF COUtH: T3TART .. TFitL TDEL-->E'v'ER',' ()AY AT OCt: 00" (.1230 4..... TC: ·-->BEGINNING OF EPOCH II
	2/ 

	II 
	0231 TSTART=_")
	II 
	0232 F:EAD (16,9?) T 1.)233 lM<' I T E < 1 6 .• t::. > F 0 ~: i·1 AT ( " T F I N = )
	II 
	(1235 READ ( 16,9?> TFH~ 
	o;;~36 l,I~:ITE ( 16,7) FOR~1AT ( " T)FL. = " ) R E AD ( 1 6 .• ·:1 ? 1 1DE L 
	C-4 
	i.<.i R I T E < 1t· I (_{ > 
	:: )
	0240 :::: FORI·iAT ( " TC 
	II 

	0241 READ ( 16~97) TC 
	0242 liiR I TE ( 1t. I i 0 ) 
	024"3 i (! FORI·1AT ( II NHE OF USE I H [:q:::,-..·~::; FROt·1 ..JAtWAR\ll FIRST : II ) 
	0244 READ <16 97) DTU 
	1 

	0245 l1IRITE ( 16~9> 
	0246 '? FORt1AT ( II i~UI'IE'ER OF SATELLITES <3 OR 4) :::: " ) 
	r:t24 :" READ< 16 .. 9~i) It~S 
	1.124:3 IF<INS.EQ.4) GOTO 1016 O:? 4'3 
	U25 0 34 FORI·lAT < C\lSTE~l ALTI1'1ETER AIDE[:. ( =1) : II)
	II 
	U251 READ ( 16198) ISTJ 
	(1252 IF< E>T3. t~E. 1 J IST3=2 0253 c ~ ! IF< I ST3. EO, 1 .) C:iOTO 1 016 0254 c I ! I ST3=2 0255 c I i (,IRITE ( 1 6 .. 35 :~ 0256 (:!135 FORMAT ( " SATELLITE Ut;.:E-(AP) AND CLOCK-VARIANCE <AB)" 0257 c I ! 1 / II AP ( S(~UARED) : " ) 1125:3 c I i REA[> ( 1 6 I 9?) AP (I 2 5 ·.:. c: I ) l~ F: I T E <1 6 . 3 6 ) u;:::t. o c 1 i 36 FOR~IA r < " AB <~3GlLIAF:ED > :·-·II ) 0261 ~:::I I READ ( 16. 9?) AB 
	U262 C -------------
	-

	0263 1016 CONTINUE 
	0264 CALL EB12(T,T1 
	0265 C~LL EB12(TFIN,T2) 
	0266 WRITE (6,52) T,T1,TFIN T2,TDEL,DTU,INS !.1~·:6? s;,: FORI'IAT ( ,··'" u:.::ERT I NES : " 
	1 

	o;;::68 1/ " START <TSTAF.:T): "1G1S.81 SEC.= " .. F!::i.2," HOURS" 
	11 

	o;.::ot:-9 :.::: ..··· II Et~D •:TFir~> ",G15.:31" :;Ec. = ",F5.2," HOURS" 0270 3.···' " INCR. <TOEL) G15. 8, II SEC"II I 
	0::::? 1 4 / ;; DATE ( D T u ) " I G 1 5 • 8 I II DA'·( s II 
	0272 5// " THE C0~1PUTATIOt·lS ARE NADE lHTH", 12," SATELLITES") 0 2 '? '3 IF( It~::: ' EQ • 3 ) !~I R I T E ( 6 ·' 6 6 ) T E ~<T ( IsT 3 ) ' ! I A p ·' AB 
	11
	0274 66 FORMAT (/" SYSTEN ALTIMETER-AIDED : ,A4) 1)<27"':; c I i 1 / (lP -'3Qllf4RED : II·' e;:::. 4 .• AB-SOUARED :"I G:::. 4 I
	II II 
	02?6 Cl i ;~:" U4PPL_ICAE!Li:: : 3 :3ATEL.LITES IAIITHOUT ALTH1ETER)") 

	l.)Z::77 c 
	l.)Z::77 c 
	028U ltiRITE 0:16,12) 
	II·.
	u~~G 1 I 2 F-"ORI·I~iT < " 4Li'1t4HAL:--.C>ATA Ff;••)r·1 Tr~PE ·: "' 1 ) ·') .I 0282 READ (16,'38) IST1 
	I UO(t CONTit4UE 
	0284 ISAT=U3AT+1 
	0285 IF( I ST 1 . EO. 1 > GOTO 1 0 09 
	ft:;-;86 hi R I T E ( 1 6 I 1 3 ) I sA T 
	0287 1 3 F 0 Rt·1 AT ( .·' •. ~· t<.lt~ ALMANAc :::: 1 0 R DATA FR 0 ~1 F I l E ::: 2 F 0 R :::.: v tW . II .• I 2 J II ? II 1/ 
	02;::3 READ ( 16 .. 9::.~) IST 
	u2'30 IF( I:;r, EGl. 1) GOTO 1005 
	0291 c ----------------
	-

	l.d R I T E <1 6 ,. 1 4 > 
	u;::9J 14 FORI'1AT (/II F I LENA~1E : II ) READ< 1 6 .• 92) I ~~Art OPEN (2,FILE=INAM,FORM='FORMATTED') READ ( 2 .• 96) DTC( I SAT) I I ['II: J :3AT) PEAD <2,')1) IA[I(J,ISAT),I:::.II4) 
	I
	R E A [> 0:: ~:· I ') 1 > ( A[l ( I .. I sA T ) . T~;: ~:1 :::< ) 
	02'19 CLO:;E< 2 > 03 0(I l.1ff.:~ITE <16 .. 15) ID( ISAT) 0301 j;::; FOR~IAT < " SATELLITE IE> = I I 2)
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	0302 GOTO 1010 
	0303 c ----------------
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	(131)4 1 0 05 COtH I ~IUE 0305 l,IRITE <lt·,16) ISAT 03 (II:, F 0 R 1'1 A T < # # # # # # # ALi'1AtH41>-D A T A F 0 ,:;: sATEL L I TE " .• I 2 .• II # # # # # # # II
	II 
	(130;-' 1/ !-ORI'1AT :[>12.4"
	II 
	03 o:::: II D,:HE OF COLLECTIOt~ :_'') 03 0') READ ( 16 .. 99) DTC< I :::>AT) 
	I) 3 1 0 hiR I T E ( 1 6 .. 1 7 ) 
	11 )
	o::~ 1 1 1? FORt-1AT < " E>~CEtHR 1CIT\' 0312 READ < 1E.,99) ~W< 1 .. ISAT) 
	i.1IR I TE ( 1t., 1:3 ) 0314 1:?. FORI·1~n < 'REFERENCE TINE : u ) 031 :::; ~:EAD <16, 99 > AD( 2 .. I SAT) U31 E. I.!IR I TE •; ·1 6, 19) :131? 19 FORI·1AT ( " ORBIT I IKL It~AT I Ut~ <I 0) ; u ) U31 t':; READ ( 16,99) ,~[)(3, ISAT) 0319 l\11~: I TE <1 6 I 2 0 ) 
	1 

	: )
	F. 0 f;::l•hH < " [\~: 1F T R~~ T E 0 F '· 1 0 ,:. II 
	(t321 f<EAO <16,99) AD0:4 lSAT:> 11322 t•J R I T E ( 1t· .. 2 I > 11323 21 FORt·1AT (II S0f)Rf:" F.:OOT OF I.;F:EAT HALF--AHIS l If ) (1~7,24 READ ( 16,99) A[\(5,. !SAT) 0 3 ~? :~. l1l R I T E <1 6 .. 2 2 ) 0326 FORNAl < " RIGHT ASCE~~S I Ot·J OF ORBIT : )
	1 

	u 
	READ r: 16 .. 99) AN 6,. I~:AT) 
	032:~ (,IR I lE <1c .. ~::3 ) ,•··, ..~, 
	: IJ )
	FORI'lAT (. " Af<:GUI'JEtH OF PH:: I GEE 03~3 0 REA[> ( 16' 99 ') AD< 7 I I SAT) 0331 1.1!R I TE ( 16, 2,1 ) 
	G.. ··~· 
	II
	0332 :24 FORI·1AT ( t·iE~4H AtWNAL 'l : '' ) 
	0333 READ ( 1 6 .• ·~·:n A[)(:::, E:~H) I.1IRITE ( 16,25) FORt·1AT <" :::>A TELL I TE I[> >
	: H 
	0336 READ ( 1 6 .• 9t<) I[)( I f:AT) 
	GOTO 101(1 0338 c -----------0339 1009 CONTINUE 0340 IF( I:;::~lT. t~E. 1 > GOTO 1010 0341 CALL EB14 02:4~~ DO 107 I1=1 .. IN:; 034~~ 1 0: i COtH HWE 0344 l1l R I T E <1 6 .. 2 6 .> I 1 
	-
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	......., 
	t
	(1351 .;:. F'ORI·1AT ( II •. ==::= > SATELL I iT-AUIAHAC OF :3AT' (II I 12 I .. ) tWT OW' 
	tn s ~: 1 " rApE ' 1 -.: "~ :: ===II ·1 
	113:::.3 GOTO l (I 1 1 <1 ~' '3 4 1 u:~: C: 0 N T I t4 U E tt35~) 1 111 ~~ CONT l NUE 11356 DO 107 13=1,8 II 35; ' H[l( I 3 I I 1 )=~A [<• ( I 3 ' I :2 ) u3 5 ~: I D ( I I ) = I 0 1 ( 1 2 :> 
	C-6 
	COtH 1 Hi.iE 
	1136 0 c .. --·-------··· ---····--.. 
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	u:364 AD( i i , U::AT )=::;;r tl( A[l( 3, I :3AT >) fr 3 6 5 AD< 12 , I SA T ) =C 0 S <A [1 ( 7 .. I SA T ) "l :) 3 r:. 6 A[> ( 1 3 , J:::; AT ) =:3 Hl<A[l ( 7 , I ::; A T ) :1 
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	II II 
	READ <16,9?) 'y'< I, I) 03:~4 'y'(I .. I)=1./VII,1.> 0385 110 CONTIHUE 0386 CiOTO 1015 0387 1014 CONTINUE 
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	04 0 0 00 1 09 I I= i , 4 iJ .:I 0 1 [,1~: I TE .: j 6 I ::q ) I [l( I I ) 
	0402. 31 F0Rt·1AT < II F I LENAt·lE FOF UF:E OF ~::\fH. ( I D= II I 2 ·' II ) : II :,.
	I 
	114 0.3 READ ( 16,92> INAM 04 04 OPEN(2,FILE=INAM,FORM='FORMATTED') 04 05 READ( 2 I 9:3) I t·Wi'i 04 or:. [!0 103 I=l, IrWi'; 04 0? RE(~D <2, *) "iRR{ I, I I ) , URE< I . I I ) 
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	1.14 t :;: hiP I TF < 1t•, 1:3 ) 
	1.14 t :;: hiP I TF < 1t•, 1:3 ) 
	C~7 
	....,_ ...,
	04 1 9 .~· FORI·1AT ( " '.li~~1E OF PLOTF 1 LF FOF: H[lUF' : ")
	·~· !)420 READ ( 16_.9~!.) It·h4M1 042i I.,IR I TE ( 1t. .• 37 ) (142~~ FORI·1AT < '' 'JANE. OF PLOTF 1 L.E FOR AZ I 1'1UTH A~~D ELEVAT I 0~4 : " ) 0423 READ ·~ 1 6 .. 92) I UAt•l2 
	0424 0425 c U42t:. C * t.,.. :t::t<:~ ***··1: OUTPUT ALI··1ANAC At·JC• UF::E :t: *:.~<:t: +::.::t::t::t::t< :'1427 c 
	042:3 A 1 =·;N(~L( [JTC< 1 ) ·, 0429 A2=SNGL(TC> 043 0 lMd TE ( 6 .. s::n A 1 .. A2, ( I D( I ), I= i , 4 > 0431 53 FORI'lAT ( ,.··'" iY3EO AUHH~ACS DTC= II·' F5. 0 ·' " TC= II) F6' I) .. 
	U432 i ,...' --· --·-· -·----· ·--·-~ li 
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	-
	u

	0032 CLOSE< 2) ') 033 1 (I (I GOtH I t~UE 0034 c ------------------·
	-

	FORNAT ( 2E12. 4:0 
	0 0 3t:. FORI'1AT (E12.4) 
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	... 
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	0015 c. * ----------------------------* 
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	0026 c ************************************************************** 
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	00.3·;~ J •.··' II LU = II) 0040 REA[> ( 1 6 .. '33) Ll.l 0041 ltiR I TE .; 1 6 I 4) 0042 4 FOf·H·1AT ( II ID = 
	II) 
	0043 READ ( 1 6 .. ·j3) I D 
	0044 c 0045 C **'k******* INITI~LIZE PLOTTER, GET LIMITS OF X-AXIS ********** 0 04tS G AND LABELS AND DRAW VERTICAL GRID 004? c I) 0 4:3 
	I 5 ) 
	'·'' R I T E ( 1 6 

	(I 04 •j 5 FOR~1AT ( ::nART-AND EHDTIME IH HOURS."
	II 
	II
	uo:;o 1/ TSTART : ") 0051 READ ( 16,94> TSTART 0(15~~: l,IRITE ( 16,6) 
	II
	0 05 :.:~ t. FORI·lAT ( TEND 0054 READ ( 16,94) TEND 
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	0~55 hi R1T E ( 10 I 1 9 ) 
	u

	11056 j•=l FORt·lAT ( [)ATE ( 1'11'1DD\'\') : II )
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	1..105? F'EAD ( 16,92) ID~TE 0 (15::{ CALL PLOTR ( IGC8, lf>, 1, LU) 
	1..105? F'EAD ( 16,92) ID~TE 0 (15::{ CALL PLOTR ( IGC8, lf>, 1, LU) 
	C-12 
	0059 CALL ~:ETAP. •: I ,.:;ce, i . 1 ) 0060 CALL FRI4i'1E ( I GCE:) 
	0061 ( ' ' ' ' ' ' ' ' ' ' ' ' ......... ' ' ' ' .' ' 
	0062 c PLOTTING OF [)ATA 
	(11)63 c 0064 C ********** GROUND TRUTH ********** 0065 c 0066 CALL. PLSUB.: ICiC8, 10. ,28. ,"-20.,:~0. ,20. 4,TSTART .• TE~W,21) 0067 c 
	1 

	0068 C ********** CORRELATION-COEFFICIENTS ********** 
	i)069 c 
	1.5) 007i CALL PLSUB o: IGCB .. 46.,64 ... ·-1 ... 1 ... 1 ... 3,TSTART,TEt-ID, 1:3) 
	0070 CALL PLSUB o:IGC8,:?8 •.. 46._,,·1 ... 1.,.1 .. 3 .. lSTART,TEti0 
	1 

	U072 C: 
	0073 C **~~****** SQUAR~-ROOTS OF THE SUM OF THE DIAGONAL ELEMENTS ******** 00'?4 c 
	I
	0 075 CALL PSUE 1 ( I GCB ·' E.4' 82' ·' I). ! 4 0. I 2 0.! 3' TSTf'~RT .• TEr-lD' 1 1 ) 
	0077 C t********* SQUARE-ROOT OF DIAGONAL ELEMENTS ********** 0(17::: c 0079 cA L L p L::: u8 ( I G cB I 8 2 ' i (I (I ' .• (I ' ·' 2 (I ' ·' ; 0 ' .• 4 . TsT A R T I T E tW I 1 I )
	I 
	008(.1 c. 0081 C t********* LABELS ********** 
	oo:.::2 U083 CALL './IEI.oiP •: IGC8,0. 100 .. 0.,100.) II (18 ··I 1~: ALl 1.~11 r~ [1l\1 ( I Gc8 , 0 • I 1 0 0 . . 0 . .. i 0 0 • > u 1) 8 ~) cA L L cS; l 2 E ( I Gc8 I 1 ' I j ' ' 1~1 • )
	1 

	OUSG C _, ______________ _ 
	(1 o~:::;-· C:ALL NOVE ( I cce I 5. I 98. :o OtH::f: CALL LABEL ( IGCB) OO~::·j I.JF::ITE 0:: L'J, 91) 20, (l(l'jl) CALL i'j(l\lt:_ <IGCB, 5' I 83') 0 o·;:.: i CALL LABEL ( I GC8) 0092 IAIRITE O:LU,91 > 0. u o 9 3 cALL r1 o•.; E <rG c 8 , 1 . I 9 1 . > 0 094 CALL LABEL o: I GC8) 0095 l•.IRITE O::LU~'?) 00'36 7 FORNAT ( ll S~iUARE II ) 
	009? CALL !'lOVE ( I GCB I 1 ' I :39' ) 0098 CALL LA8EL ( IGCB) 00'319 i.(IF~ I TE ( LL :3 > (1'100 :;:: FORNAT ( II ROOTS") 0 1 01 CALL 1'10\o'E ( [ GC8 I 1 0' I :32. 01 o~: CALL L I t~E ( [ GCB I 0) 0103 CALL DR~l!.,l ( CGC3, 0, 82.) 
	1 

	(I 1 04 ( ·-·-· ""·---·---"" _________ ,___ _ 
	o1o::-; c~-'~ L L rwvE <rGc a .. 5 . , 8 o . ) 01 06 CALL LA8EL .: I GCB) 0107 (,IRITE (LU,91 .l 40. 0 j (18 CALL 1'10VE <I GC8 I 1 . J 73. ) 
	I) 1 09 CALL LA8EL ( I GCB) 01 I u (dR I TE (LuI 21 ) (I j 1 1 :: i FORI'1AT ( II SOUARE-ROOTS" (.! 112 CALL t'10VE ( I GC8 .. 1 ' I 71 ' ) u113 CALL LA,BEL < I GC8) 0114 01 IS ·:;t FORJ·1AT < "OF 3Ur1S" :> (I 1 1 6 CALL 1'10VE 0:: I GC8 I 5. I 65' ) 01 i "; CALL LABEL ( I C,C8) u1 1 :::: l,IR IT E <L d . 91 ) 0 . 
	C-13 
	01 i ·? CALL r10VE <IGC8, 10,, 64. I Oi20 CALL [lRA:.,i ( IGCB, 0. ,64.) 
	0121 c --------------------
	-

	01:22 CALL 1'10VE 0: IGC8,5. ,62.) 01 ;.'"::3 CALL LABEL ( I GCB) 0124 l,IRITE <LU~·jt) 1, 01 2'::i CALL 1'10'./E <I GC:E:, 1 . , 55. ) 0126 CALL LABEL ( IGCB> 
	j 
	0127 hiR I TE ( L U, 2 0 

	012:3 20 FORI'1AT ( "CORRELATION II 
	I
	cALL 1'1 0 II E <I G c 8 J 1 ' 53 . ) 0130 CALL LABEL ( I GCB) 0131 1.,1 R I T E <LuI 10 ) 0132 10 FORMAT ( "COEFFICIENTS ) 01 33 Cr::.)LL NOVE <I GCB, 5. , 4 7. ) 0134 CALL LABEL c IGCB) 0135 (,IF.:JTE (LU,91 .> -1. 0 I 36 CALL r10VE ( l GCB, 1 0. , 46. ! 0137 CALL [lRA!.,l <IGC8, 0 ... 46.) 
	11 

	0138 c --------------------
	-

	01 39 CALL 1'10VE <I GCB, 5 ... 44. ) 01 4 0 CALL LABEL ( I GCB) 0 1 4 1 t,r R I T E ( L U , 9 1 ) 1 . 014:~: CALL NOVE I fGC8, 1,, 37,) 01 43 CALL LA8EL ( I GCB) 0144 WRITE (LU,20) 014~_', CALL 1'10\.'£ < lGC8, 1 ... 35.) 01 41:. CALL LABEL o: I GCB) 014~ r.•.IRITE <LU~tO:• 0 i 4:::{ CALL NOVE <I GC8 I 5. J 29. ) 0 1 4 ·~ CALL LA 8 E L o: I G C 8 ) 0 1 ~50 (,IFi 1TE ( l U, ·.~ 1 ) -1 , 01 51 CALL NOVE ( I GCB ·' 1 0. 28.
	I I 01 52 CALL DR AI.,! < I GC8 I (I' .. 28' ) 
	0153 c --------------------
	-

	I 5. J 26. ) 0155 CALL LABEL < IGCB) 01'56 (,!RITE <LU,91) 20. 01 57 CALL NOVE ( I GCB, 1 . , I '3, ) 01 5:~: CALL LABEL ' I GCB) (I i 5'j i.1IRITE (LU_.i2> 0 1 ~:; 0 1.:.. ( II GROU~Hl-II )
	01 54 CALL l'lOVE ( I GC8 

	·~· FORI·1AT 0161 CALL 1'10'.,1E ( IGC8, 1., 17.) (116~-.:: CALL LABEL ~ IGCB> 0163 l1IRITE (LIJ,13) 01 64 j ] FORI'! AT ( "TRUTH II ) 0165 CALL NOVE (fGC8~S.,11.) 0166 CALL LABEL t IGCB> 0167 I~IRITE (L!J,91 > -2(1, 0 1 6 :::: c A L L 1'1 (I v E ( I G c 8 I 0 ' J 1 0 . ) u t 69 CALL DRA\! ( I GCB J 1 0. 1 0.
	J I 
	(I j ? 1_1 c 0171 C ********** TITLES********** 
	(I j 72 I~ 0173 CALL VI EI.,IP o: I GCB, 0. , 1 1 0 .. 0 ... 1 0 0. ) (1!74 cAlL lH tWl,l ( I G cB J 0 ' I 1 1 0 . .. 0 ' ! 1 0 0 . ) Ut75 CALL cs I :F '· I GCB .. 2' I 1 . ·' (I' ) 
	0176 cAlL 1'1 0 v E ·: I G c 8 ·' 1 . I 7 . ) 0177 CALL LABEL t I C,CB) 0178 ltif;;: I TE <LU .. 14) T:3TART 
	C-14 
	01?'3 
	01?'3 
	01?'3 
	i4 
	FORI'1AT 
	( 
	u 
	T:::TAF::T 
	::: 
	".• F5. 2) 

	01 :3 0 
	01 :3 0 
	CALL 
	1'1 0 V E 
	<I G C 8 .. 9 0 , , 7 , ) 

	Ot8i 
	Ot8i 
	CALL 
	LABEL 
	( IGCB) 

	0182 
	0182 
	WRITE 
	(LU, 15) 
	TEND 

	0 t 8.3 
	0 t 8.3 
	i 5 
	FORt·tAT 
	(II 
	TENO 
	= 
	"JF5.2) 

	0184 
	0184 
	c 
	--------------------
	-


	01 85 
	01 85 
	CALL 
	1'10'./E 
	( I GCB I 
	3 0' I 
	4. ) 

	0186 
	0186 
	CALL 
	LABEL 
	( IGCB) 

	0187 
	0187 
	l1! R I T E 
	( L U .. 
	1 6 ) 

	018S 
	018S 
	FORNAT 
	( 
	"GROUND 
	TRUTH 
	COI'1PUTAT10Nf:") 

	TR
	CALL 
	MOVE 
	(IGC8_.40. 
	1 7.5) 

	ui ':1 0 
	ui ':1 0 
	CALL 
	LABEL 
	.: 
	I GCB) 

	01 9 1 
	01 9 1 
	l1IRITE 
	(L;J_.17:> 

	0 1 ':12 
	0 1 ':12 
	;I 
	'7 I 
	FORI'1AT 
	( 
	"TINE 
	IN 
	HOURS" J 

	(I i ':;i 3 
	(I i ':;i 3 
	CALL 
	cs I ZE 
	( I GCB I 
	1 . I 
	1 ... 
	(!' ) 

	0194 
	0194 
	CALL 
	1'10\/E 
	( I GC8 I 
	8 0. I 
	1 . 
	) 

	11195 
	11195 
	CALL 
	LABEL 
	( I GCB) 

	01 '9t::. 
	01 '9t::. 
	i.<l R I T E 
	0:: LuI 
	1::: ) 
	I [l ATE 

	0 1 '}? 
	0 1 '}? 
	j :;:: 
	FORI'1AT 
	< 
	"FF.:OGF;AN 
	PL.COR 
	;--DATE 

	uj 9:.:: 
	uj 9:.:: 
	CH L L 
	1'1 0 V E 
	1: 
	i G C [; .. 
	1 0 0 , .. 
	1 0 , ) 

	It! ':)·:1 
	It! ':)·:1 
	CALL 
	I) F: A!1.! 
	<I G C 3 .. 
	1 1 0 , .. 
	1 0 . 
	:• 

	U2 0 It 
	U2 0 It 
	c 
	J 
	• I 
	J 
	< 
	0 
	I 
	1 
	, 
	I 
	I 
	I 
	I 
	J 
	1 
	1 
	I 
	! 
	I 
	I 
	I 
	t 
	1 
	1 
	1 
	1 
	1 
	1 
	I 
	0 
	t 
	j 
	J 
	I 
	' 
	I 
	I 
	I 
	I 
	I 
	I 
	I 
	I 
	I 
	I 
	I 
	I 
	o 
	I 
	' 
	I 
	I 
	I 
	I 
	0 
	0 
	, 
	0 
	1 
	0 
	I 
	1 

	II.:· (I j 
	II.:· (I j 
	CLO:;)[ 
	0::2 
	i 

	II,.) (1,,· 
	II,.) (1,,· 
	c~) L L 
	p L(1 T R 
	I 
	I :=. c8 I 
	I [J I 
	(I ) 

	1..1 ;:.:: 0 :: 
	1..1 ;:.:: 0 :: 

	(I;~: 0 :; 
	(I;~: 0 :; 
	'·· 

	(12 06 
	(12 06 
	'? 1 
	F 0 R 1·1 f-1 T 
	<F' 5 , 0 ) 

	02 0? 
	02 0? 
	r-:oRI·tf:lT 
	<.3A2) 

	0::. (I:~; 
	0::. (I:~; 
	FORI·1AT 
	( I 2) 

	020'3 
	020'3 
	FOF:NAT 
	<F8. 6! 

	0~: t 0 
	0~: t 0 
	F 0 R l·hl T 
	( i ~< I :.: F 1 2 . 6 ) 

	021 i 
	021 i 
	::=:TOP 

	02 i ;2 
	02 i ;2 
	Et·iD 


	C-15 
	:::, P L -:-I c; ·: -o(1 c' u4 I ::. or-l cF: .-_. (11) 1 i u ::: I H c; :.1 : , (1 i :::: r:.· ~.__ ~:. :::: r;· ==-o o 1:t o U 0 (: 1 F T t-1.:.j -; , L _. \' 
	~FILfS ( 1 _. 1) 
	u002 

	110(!·_;; PROGi?At·i H.:::lG 
	t· -I:
	OOJi '***********~****i'*~***~*~+~******************************** :"•t_t U"'· -~ F I L E I~ r4 i'' E : 
	* 
	._:(I U•:. :t ·t:
	'-
	-

	I__
	f) (I u ;-· F' F~OGPf~i'1 PL.) T;:: DA T~1 F I L. E:;:: 1:; t: !·JE ~: ~d FD E: '/ THE PROG~:Ai'1 nEE: 0 (i ·' :t: 
	:j< 

	I-'-!< THF FILE::: CCtiHAit~ '·/M.UE;:: lrj THE f'OLLOI.·.!It--IG O~WEr.::: :t: l)(li_J) :f: T I ~1E I ti HOUP·:: Ar-ID 1'1 I t~UT E::: -+: (I 0 l 0 I UF' P E R ·-T R I A t~ Ci U L A R S I G 1'1 i4 --Mf4 TF<: I ~·: &:' ~< 1 ) :+: 
	1_1 (I (I:;: 
	! 
	:1, 

	:t:
	i) 0 i 1 ' '-::;:. 0 U f4 F: E -F~ 0 0 T :::; 0 F D I A C 0 ti f4 L E L E 1'1 E tl T ::: <l< 2 > :t: 
	(I 0 i ;,: I :t: CORRELATION-COEFFICIENT <XJ) :+: I ·f.· 
	GROUND-TRUTH (X4) :t: 0014 I :t: 
	---

	* 
	I ------------------:t: I! 0 11::. I :+: PLOTTED VALUES ARE 
	C: 0 1 5 
	·;. 
	-

	* 
	(l(lj;-' 
	+· ELEMENTS OF SIGMA-MATRIS 
	c 

	* 
	!__ I (I I :~: I·-'·1·: SOUI-4F.:F -r.:O OT::: :+: -~
	-

	u0 1 -:., I (,ROUt~[:t TRUTH :t: 
	,,
	0 U;::: ;J 
	* 
	!_ :f 
	-·---:+: 1_1 (I~:;~ I USE~ SU8~0UliNES ; DLTBL,GPS --> PL.OTLIBRARY 
	:t:
	* 
	,,_
	00/3 I N P U T . F· L ::~: 1.1 B :+: 
	:{-'
	002~ :+: 
	(I (I ,,:: ::;:; ,:·--i·: 't' .!-1-: :t: :t, -+ :t: -+-, + .t: t-, ,, :t: , ·1· -t< -~-* ,., :+: :1-: :t: -1< t: ,, ,., +: + :+: :+: :r :+--+--~ ,,., ;-"' :t :t: =+: *:+: :+: ***:+: :+: '" ,~ * .-r 1 :-f: :+-:+: :+: :+: * 
	(I (I ~'?6 l. (1 (: ~-: 7 
	0 (I;::::: c 0029 l -+-********* REHD NI-4ME OF FILE,LOGICAL. liNIT AND ID OF ********** Ou30 C DEVICE SUB 
	I) 03 1 ,_ UU3~~ ldRin: < Jt::._.1) c o 3 3 FuR 1-1 f~ r < II Jl At·l E oF F· LoT F I L E : >
	II 
	0 0 3 4 i;:: E A D ( 1 6 _. 9 2 ) I I~ A~~ 0035 OPEN (2,FILE=INAM,FORM='FORMATTED') 
	(11)36 i.d F.' I T E ( 1 6 . 3 .J F l) r.:: t·1 A T < " ~. Ct G I Ul L UN I T ' U.l ., Atm I L:• 0 F D E '•/ I C E -~::; UE: RU U T f t·f E " 
	oo::::·? 
	~~ 

	0 
	0 
	0 
	03:3 j,.... " LI.J = ") u03) REM> ( I 6 , 9 3 1 Li_! 

	(II) 
	(II) 
	4 1) i1l F:: I T E <1t· . 4 ) OCt·+·i ·f FCIRI·1t-::.T ( II ID = ") 


	:) (14 .:::: READ< 1t=-,'~3l IO U043 0044 L -+-~~******* INJTIALIZE PLOTTER_. GET LIMJTS OF X-AXIS ********** 0045 f At--ID LABELS AND DR~W VERTICHL GRID 1.. 
	0 046 

	1) (t 4 ? l1l r<: I T E <1 6 , ·~; ) 1.104::3 '5 FOR~1~H ( ,, :3TAP T -At-W Et~t· T HIE Hi HCIUF.:S' II (! ll4 ·=j 1 ,.· " T ~3 TART : " ) nusu READ < 1t=. _. 94 > TSTAPT (I (15 1 l1l F<: I T E < 1 6 .. 6 .! 0 0 5:~~: ( F 0 R 1·1 A T o:' " TEt~ [) " ) oos:::: READ 0: 16 _, '34 > TEt·W 0054 1.11 ~~ I T E < 1 6 _. 19 ) 
	iJ0~~~5 !9 F or;.: t·1 ~~ T ( " [i Ar E <t-t rm oY'(' , : ____ " > os~:; READ ( 16,92) IOATE (!(157 CALL PLOT~~ o: IGC8, I[>, t _.U.I• 
	u

	1) (I~)::\ C~~LL ::::•ETAk •: IC.t.:8) 
	C-16 
	0 05') CALL FRAi·1E >: I GCB) 0060 
	0061 
	,
	-


	'· 
	0063 
	0063 
	0063 
	**~******* 
	GROUND 
	TRUTH 
	****~***** 

	0064 
	0064 

	0065 
	0065 
	CALL. 
	ru:.UE: 
	r: 
	I 1::;.C8, 1 0,, 28, 
	, -1 0, 
	. 1u,, 1 U,, 4, T::::TART, THW, 21 ) 

	0 0 ::.. ;~. 
	0 0 ::.. ;~. 
	1_. 

	(!(It;,{ 
	(!(It;,{ 
	C 
	********** 
	SQUARE-ROOT 
	OF 
	DI~GONAL 
	ELEMENTS 
	********** 

	0 06:3 
	0 06:3 
	(.. 

	0 (16·.~· 
	0 (16·.~· 
	CALL. 
	PL:.=.UB 
	.; 
	IGCE:, 28,, 46., 0 .. ~:::0,. 
	i 0,, 4, T::n~~RT, TEt·HI, i 1) 

	00'?0 
	00'?0 
	c 

	U0?1 
	U0?1 
	1.. 
	*~~******* 
	SIGMA 
	MATRIX 
	--> 
	3 
	PLOTS 
	********** 

	(1 0?2 
	(1 0?2 

	(I 07 3 
	(I 07 3 
	cALL 
	p U:. u 8 
	I, 
	I G c 8 
	' 4 6 
	' 
	·' 6 4 
	' 
	' ·-1 0 0 ' 
	' 
	j 0 I) 
	' 
	·' 
	i 0 (I 
	' 
	.. 
	4 J 
	T:.:: T A F.: T J 
	T E tW J 
	i ) 

	0 U74 
	0 U74 
	CALL 
	PU::UE: 
	I. I C.CB J 
	64' ·' 
	::;:;2' 
	' 
	-i (I (I' 
	' 
	·j (t (I. 
	·' 
	1 (I (I' 
	.. 
	3' T:3TART I 
	TEtH) J 
	5) 

	0 1)'? :5 
	0 1)'? :5 
	cAL L. 
	j=' L ::. u 8 
	( I G c: 8 J 8 2 
	' 
	I 
	., 
	(I (i 
	' 
	' ·
	-

	I 0 0 ' 
	' 
	i 0 (I 
	' 
	·' 
	I 0 0 ' 
	I 
	3 } T:; TA f<: T ' T E t·W I 
	8 ) 

	(11)71.~. 
	(11)71.~. 
	I 

	00;7 
	00;7 
	C 
	~~·******** 
	LABELS 
	*********~ 


	11 0? ·:· C{l L L '·/IE 1.11 P .: I C~ C B , 0 . , 1 0 0 , , 0 .. 1 0 0 , > uU:.=:u c~~L L (,tir~[>i,,l ( ICCE: .. (I' I i 00' '(I'' 1 (I (I') Ct0:31 CALL c:;rzE ( T.L~CB, 1., 1 .. o.' 
	0 08 :2 c --·---.._---"-----.. ·-·
	-

	U0:3.3 CALL I'IO'v'E ( I C.C8 .. 5 ... 98, ·' (i t) ::;:: 4 C A L L L A 8 E L. ( I C; C 8 ) 
	0 0:3 :;; ld R I T E <L '_I .• 9 1 > 1 0 (I • 0 OSt.:. CALL NO'.,.'E <I GC8, 5. , 83, ) 00:3:' CALL. LABEL. ( lGC8) U(I :;:: ::: i.lt ~: I T E: <L :_t , '3 1 ) -1 0 0 . 0 (I :::; ·:< C A L L 1'10 V E < f G C 8 , 1 . .. 9 1 , ) 0 09 0 CALL L.f)8[L ( I C,(:B) 1 (.fPITE O:L.J.?' 0 09~: F 0 R 1•1 A T < II :::; I G l·i AII ) (1 (1•)3 CALL. 1'10'./E ,. f CCB .. 1 , , :39. l II (I 'j ·.~ CALL LABEL ( I 1:;.C8) (I 09':; I..JR I TE ~-L'J, :~: ·' 1.! 0 '} t· F 0 ~~ i·U~ l ( " L l t·H:. 3 + 4 II ) (1 u'?? c. A L L i'i
	oo·:;. 
	OJ 00 
	-
	0 j 1 ,., ':~ 

	1
	1.11 1 4 Ull.L 1'10'v'E I GC8 1 1 (I, 64, 1
	1 
	III I 1 c~, CALL or;:Atll < I GCB} (I' 64' ) t'l 1 1 6 ( .. ··-·-..... -· __,._--·----... ·--.....-·--· -· 
	011 i' CALL. 1'10\IE •.IGC3,5. ,62 . .! 
	1) 1 1 ::; CALL LABEL. •: I GCB) 
	0 ! I ·? hi fU T E <UJ; 9 1 > 1 0 0 . (1120 CALL NOVE <I GC8, 1 . , 55. > 0 j 21 CALL LABEL ( IGCB) 0122 ltiRITE ( LU .. 7) 0123 CALL ~10Vt: <I GC8, 1 • , 53. ) 0124 CALL LABEL ( IGCB> 
	0125 l\IRITE (LU,IO.l 11
	1 

	0126 10 FORMAT ( ULit~E ) 0127 CALL MOVE (IGCB,5.,47. > 0128 CALL LABEL <IGC8) 012'3 lJRITE ( LU, 91) -1 00. 01 3 0 CALL NOVE ( I GC8, 1 0. , 46. > 0131 CALL DRAt,l ( IGC8, 0., 46.) 
	0132 c --------------------
	-

	0133 CALL NOVE <IGC8 5 ... 44.) 0134 CALL LABEL ( IGC8) 
	1 

	01 3 5 I.J R I T E ( L uI 9 1 ) 2 (I • 01 36 CALL NOVE <I GCB, f • , 37. > 0137 CALL LABEL <IGCB> 0138 hiRITE <LU,.11.> 0139 11 FORNAT ( II SGUARE II ) 0140 CALL NOVE ·: IGCB, 1 ..•35. I) 0141 CALL LABEL (!GCB> 0142 l.tiRITE (LU .. 20.) 0143 20 FORMAT ( "ROOTS II ) 0144 CALL MOVE ( I GCB .• 5 ... 29. ) 014'5 CALL LABEL <IGC8) 0146 i.IIRITE ( LU, 91 l 0. 0147 CALL NOVE ( I GC8 J 1 0. I 28. ) 
	014:3 CALL DRAttl ( IGCBI 0. I 28.) 
	0149 c --------------------0150 CALL NOVE <IGC8 5 ... 26.) 0151 CALL LABEL ( IGCB> 
	-
	1 

	0152 ltiRITE (LU,91 > 10. 01 53 CALL ~lOVE <I GCB, 1 . , 19. ) 0154 CALL LABEL (IGCB> 0155 ltiRITE <LU, 12) 
	·i
	1

	0156 .::.. FORMAT ( ll GROUHD-II) 0151' CALL NOVE ( I GCB, 1 . , 17. ) 0158 CALL LABEL ( IGCB> 0159 l.o.IR I TE ( LU, 1 3 ) 0160 FOR NAT ( II TRUTH II) 0161 CALL NOVE <I GC8, 5. , 1 1 • ) 0162 CALL LABEL c IGCB) 0163 loJRITE (LU 91) -10. 0164 CALL I'IOVE <I GC8) 1 0. I t 0. ) 0165 CALL DRA!.tl ( IGC8, 0., 10.) 
	1 

	0166 
	c --------------------
	-

	0167 CALL cs I ZE ( I GCB J 2. I 1 . ) 0. ) 016::3 CALL N0 V E •: I Gc8 , 1 . , 7 . ) 0169 CALL LABEL ( IGCB> 0170 WRITE <LU 1 14) TSTART (I 171 14 FOR~1AT ( " TSTART ::: II) F5. 2) 0172 CALL ~lOVE ( I GCB I t • I :2. ) 01 r~ CALL LABEL < I GCB > 1.11?4 WRITE CLU, 15) TEND 
	1::
	1

	II I F5. 2)
	0175 FORNAT ( " TEND ::: 

	·-' 
	0176 
	c --------------------
	-

	017? CALL NOVE .; I GCS, 3 0. , 4. ) 01?8 CALL LABEL (!GC8) 
	C-18 
	0179 
	0179 
	0179 
	l~RITE 
	<LU,16.' 

	0180 
	0180 
	if.. 
	FORMAT 
	( 
	"GROUND 
	TRUTH 
	COMPUTATIONS--> 
	PLOT-VERSION 
	t") 

	0181 
	0181 
	CALL 
	~tOVE 
	( lGCB, 40 ... 7. 5) 

	0182 
	0182 
	CALL 
	LABEL 
	< IGCB> 

	018.3 
	018.3 
	hi R I T E 
	( L U , 1 7 ) 

	01 84 
	01 84 
	1 7 
	FORMAT 
	< "TIME 
	IN 
	HOURS") 

	0185 
	0185 
	CALL 
	NOVE 
	( I GC8 I 
	75. I 
	1 . ) 

	0186 
	0186 
	CALL 
	LABEL 
	(IGCB) 

	0187 
	0187 
	(1IRITE 
	( UJ, 18) 
	IDATE 

	018:3 
	018:3 
	1:?. 
	FORMAT 
	(II 
	DATE: 
	",A21"-" .. A2 .. 
	"-" .. A2) 

	0189 
	0189 
	t:: 
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	I 
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	I 
	I 
	o f 
	o I 
	I 
	I 
	I 
	I 
	I 
	I 
	I 
	I 
	I 
	I 
	1 
	1 
	I 

	01 '3 0 
	01 '3 0 
	CLOSE 
	( 2) 

	0191 
	0191 
	CALL 
	PLOTR 
	( I CiC8 I I D I 0) 

	0192 
	0192 
	c 

	0193 
	0193 
	C 
	********** 
	FORMATS 
	********** 

	0194 
	0194 
	c 

	0195 
	0195 
	9i 
	FORMAT 
	(F5.0) 

	0196 
	0196 
	92 
	FORI'1AT 
	( 3A2) 

	0197 
	0197 
	9.3 
	FORNAT 
	( !2) 

	01'38 
	01'38 
	94 
	FORMAT 
	( F8, 6) 

	0199 02 (II) 
	0199 02 (II) 
	95 
	FORMAT ::HOP 
	C1X,3F12.6) 

	02 01 
	02 01 
	EN[l 


	C-19 
	&PLAEL 1=00004 IS ON CROOOI 1 USING 00012 BLkS R=OOOO 
	0001 FH~4>~ I L I'( 
	0002 $FILES (1 1 1) 
	0003 Pr;::OGRAN PLAEL 
	0004 
	c ************************************************** 
	00(15 C * FILENAME &PLAEL * 
	0006 1_,. :t: 
	* 
	0007 c * PROGRAM TO PLOT AZIMUTH AND ELEVATION FROM 
	* 
	0 0 0:3 A DATAFILE GENERATED BY THE PROGRAM EBOO.
	c * 
	* 
	00(19 
	c ************************************************** 
	C: 0011 DIMENSION IGC80:1'32),INAM(3) :>=:t;2) ;:<0<4) 0012 DOUBLE PRECISION DX(2) 0013 LOGICAL LOG 0014 c 0015 C ********** GET INFORMATION TO INITIALIZE PLOTTER ********** 0016 C AND LIMITS OF TIME-AXIS AND DRAW GRID 
	1 
	1 

	.-.
	001? 
	·
	-


	0018 liiR I TE ( 16 I 1 ) 
	(I (I 1·~ FORMAT ( " LOGICAL UNIT OF PLOT AND ID OF DEVICE-SUBROUTINE" 1/ LU,ID :_
	11 

	II ) 
	0021 READ (16,:f<) LU,ID 
	0022 l,IRITE (16,2) 
	0023 2 FOI''fo1AT ( II Lli'1ITS OF Tir1E-A~<IS II 
	0024 1 / II TSTART I TE~~D : " ) 
	0025 READ ( 16!*) TSTART,TEND 
	0026 t,IRITE ( 16,3) 
	(I 0:2? 3 FORMAT < II FI LENANE : " ":o 
	0 02::: READ ( 16~90> HlM1 
	0029 OPEN (2/FILE=INAM,FORM='FORMATTED') l~RITE (16,4) 
	0031 4 FORfo1AT ( " rW~1E:ER OF SATELLITES Hl FILE : " ) 0032 READ ( 16,*) ti 0033 LOG=.TRUE. 0(134 CALL PLOTR (IGC8 ID,1/LU) 0035 CALL SETAR ( IGCB, 1 .J) 0036 CALL FRAME ( IGC8) 0037 CALL VIEWP r: IGC8 20.,130.,20.,60.) 
	1 
	1 

	003:3 CALL ll' I r~Ntr o: rGCB, TSTART. TEt4[) I o. , '3 o. ) 01)39 CALL GRID <IGC8,0.25,30.,T:3TART,0.,2.,1.) 
	r· 
	0041 C ********** PLOT DATA ********** 
	0042 c 
	~1=1 
	0043 

	0044 1000 CONTINUE 
	0(145 READ (2,*,END=2000) T 
	0046 IT=IFIX(T) 
	004? T1=T-IT 
	0048 T=IT+Tl/0.6 
	0049 DO 1 0 0 I= 1 .• N READ<:~,*) 1'1 .. 0:>~ 0051 X( 1 )=:3t~GL( [JX( 1 ) ) oo:;2 X( 2 >=SHGL< OX< 2 >) 1_11)53 IF<LOG> GOTO 1001 0054 CALL MOVE (JGC8,TO,XO(l)) (1(155 CALL LINE < IGC8, I-1) 0056 CALL DRAW ( IGCB,T,X(J)) 0057 1 001 CONTitWE 
	005:3 XO( I )=X< ,J) C-20 
	0059 100 CONTINUE 0060 . 0061 TO=T 006~ GOTO 1000 0063 2000 CONTINUE 0064 GOTO 2001 0065 R E l~l I tW ~ 2 ) 0(166 LOG=.TRUE. 0067 CALL VIEl,JP ( IG.CB, 20. I 130'. 60. J 1 (1(1,) 0068 CALL l,J I NDt~l ( I GC:B 1 TSTART, TEtW, 0. , 36 0. ) 0 06"3 CALL GRID < IGC8, (I. 25,30. 'T:HART I (1, .. 2' '2.) 0070 J=2 0071 GOTO 1000 007::: 2001 CONTINUE 0073 CLOSE (2) I) 074 c 0075 L ********** PLOT TITLES AND LABELS ********** 
	LOG=.FAL.SE
	IF(J.EQ.2l 

	o o 76 r· tJO?? CALL LINE <IGC8~0) (I 0 7 :.=.:: CALL V!El<IP ( IGCB, 0. I 130. '(1, I i (1(1,) 007·~ CALL t,IItWlll ·~ IGCB, 0' I 130'! 0' ·' 100') 
	ooso CALL 1'10VE < IGCB, 13, .. '37.) 008i CALL cs I ZE ( I GCB J 2' I 1 ' 0. )
	J 
	UOE:2 CALL LABEL ~ IGCB) 0 (1:33 l.dRITE <LU,91 :> 360. 0084 CALL 1'10'./E <I GC8 .. 1 . , 81 , ) 0085 CALL LABEL ( I GCB) oos.:. lliRITE (LU~~·) 
	FORMAT <"AZIMUTH") 0088 CALL NOVE <I GBC, 1 . , 78, ) 00::39 CALL LABEL CIGCB) 0090 l1IRITE <LU~6) 0 09 i 6 FORMAT ( H~ DEGREE:3" )
	II 
	0092 CALL NOVE ( I GCB I 13. I 61 . ) 0093 CALL LABEL ( IGCB> 0094 l1IRITE <LU,91) 0. (l 095 CALL 1'10VE ( IGCB, 0. 160.) (I (I ·.:.l6 CALL [>RAltl <I GC8 I 2 (I. I 6 (I' .. 0097 CALL r10VE < rccs, 13. , 57. :;, (1098 CALL LABEL ( IGCB) 0 (I ':39 ldR I TE <LU, 91 ) 9 0. 0 1 (I 0 CALL MOVE ( I GC8 I 1 . ·' 41 . ) 01 0 1 CALL LABEL (JGCB) 0102 ltiRITE <LU,7:> 0103 ? FORMAT <"ELEVATION") 0104 CALL NOVE < IGCB, 1,, 38,) (II I)~:; CALL LABEL ( IGCB) 0 1 06 l~RITE (LU,f,) 01 07 CALL 1'10VE <I GC8, 13. , 21 . > 01
	-

	01 1 1 CALL NOVE <I GCB .. 0. , 2 0. ) 01 12 CALL DRAltl ·: I GC8 ·' 2 0' I 2 (I. ) 
	011.3 CALL LINE < IGC81 1) Oi 14 CALL l'iOVE ( IGC8 120. ,24.444) 0115 CALL DRAI.1l <IGC8 130.,24.444) I 16' I 17. ) Ott"? CALL LABEL <IGCB) 0118 WRITE <LU,92> TSTART 
	1 
	01 1E. CALL NOVE ( I CCB 

	C-21 
	0 1 1 ·~ CALL NOVE < I GC8 J 54' i 2. >
	I 
	0120 CALL LABEL ( IGCB) 0121 WRITE (LU 8) 01 22 :j FORMAT ( "GMT-TIME IN HOURS") 0123 CALL MOVE (!GC8,54. 5.) 0124 CALL LABEL (!GCB) 0125 ldRITE <LU .. 9) 0126 9 FORMAT ( "PLOTPROGRAM PLAEL") 0127 CALL NOVE ( I GCB I j 2 0 ..• 1 7. ) 0128 CALL LABEL < IGC8) 0 12'3 WRITE (LU,92) TEND 0130 CALL NOVE r: I GCB, 0. , 0. ) 01 31 CALL PLOTR ( IGCB,ID 0) 0132 
	1 
	1 
	1 

	c ---------------
	-

	0133 90 FORMAT <JA2) 0134 91 FORMAT <F4.0) 0135 92 FORMAT <F5.2) 0136 STOP 0137 END 
	C-22 
	~.PLSFI T~00004 IS ON CR~0011 USING U0018 BLKS R=QOOO 
	:) 0 (t ! F T t~ 4 :·; , l , '~ ,, (I 0~: $ F I L E s ( 1 I 1 ) 00U3 PROGRAM PL5FI 
	0004 c ~***************************~~******************** II (I 05 1_. +· F I LENAI'1E 
	* 
	C1 Ci OS t... :t: 
	* 
	i0t(l(l7 C * PROGRAM TO PLOT UP TO 5 FILES CONTAINING * u o o:=.: C ~ TIME-TAGGED TWO-DIMENSIONAL ACCURACIES. * ,·~ oo·:: C FILES RRE GENERATED BY THE PROGRAM EBOO AND * 0 01 u C * TERMINATED BY AN END-CRITERIA : X=Y=O. * 
	0 011 
	,=: :+: * ** :i<:i< ******:+<:+: ****:+::r. *** * ***<+·** ******+: :+: ****** ****** 
	0 (1 i :? 0013 DIMFNSION IGC8(192),INAM(3) 0014 LOGICAL LOG 
	0015 UU1>:. C .,.,..t:.t.:.~<.+.:t::+::t-:t: GET INFORI'lATIOt~ Tl..: INITIALIZE PLOTTER ******'t::t<:i::+: 0 01 i HNLJ LIN ITS OF T I 1·1E ·-AX I::;:; r4tW [)RA!,I GRID 
	0 (11 :;:: c 0 01 :, f.,IR I TE 0: 1 t:-, 1 .> 0 0 2 (I F 0 R1•1 AT ( L. 0 G I cAL u tH T 0 F p L0 T A~~ D I [> 0 F DE vI c E-suE: R0 u T It~ E II
	II 
	0021 1/ L.U,ID :_")
	II 
	u(12~:: READ ( 1 6 .. *) LU, I D (,IR I TE ( j 6 I;;-;> 0024 :::.. FORt·1RT ( L H1 IT:; oF T HlE --Ai< I::; "
	II 
	o0.2~=. 1•. ·· " r:.:;TAr<:T, TEND : II ) 1..1 0 2 6 READ <1 6 .. :j: ) TSTAR T , T E ~~ 0 002? CALL PLOTR c IC:,CB, ID, 1 .. LU .) 1_1 2 :::: cALL sET A R ( I G (: 8 I 1 . 3 ) 
	0 

	•) 0~.:9 CALL FRAI'iE o: I GCB) 0 I) ::::: 0 (:A L L vI E '··' p ( 1G c 8 ·' 2 (I ' I 1 1 ~~2 ' ! 2 0 . . 8 0 . ) 
	It 03 1 CALL 1.,1 I N D 1,,1 .: I Ci C 8 , TSTART .. r E tW . 0 , , 1 0 0 . ) 0032 CALL FXD (IGC8,2) 0033 CALL LGRID o: IGCB .. -0. 25, <20,, r:::TAfH, 0., 2., ~!.) 
	(1(134 c 003~ C ********** PLOT DATA ********** 
	0036 ,. CALL cs I ZE ( I GCB I 2. J 1 . J (I' ) o:~::: (,!RITE ( 16,3) 
	o

	i) 039 3 FORt·lAT ( " ~·W~18ER OF FILE::: : II ) 0040 READ ( 1 6 .. *) H 0041 DO 1 0 0 I= ·t , t~ 0042 CALL VIEI.ciF'.: IGC8,20., 11..;;: .. 20. ,80.) 1J (14 3 CALL 1,,1 I t~Dl·.l ( I GC8 I TSTf4RT. TEt~D 0' ·' 1 0 0. )
	J 
	0044 LOG=.TRUE. u04 '::; 1.·.1 R I T E ( 1 6 , 4 ) I U046 4 FORt·1AT (II FILEt~ANE ".I~:::.":") 004? READ ( 16,90) IN~M on 4:3 OPEN (2,FILE=INAM,FORM='FORMATTED') no 4 ·~ CALL LINE <IGC8 1 I-1) 0050 101.10 CONTINUE 0051 RE~iD ( 2, ,., ) ;:<, ·,· 
	0052 IT=IF1X(i<> 
	(I 05:~ T1=:X:-IT 0054 ;:< = I T +T 1 / 0 . t; !.1055 I F•; LOG :. C1~LL 1'10'./E < I GCB. :-:, '/ J UUS6 LOG=.FALSE. .AND.''I'.LT.O.Oi) COTO 1001 II (I~:, 8 C~LL DRAW ~IGC8,X,Y> 
	,, 1)5 ;:· 
	IF(X,LT.0.01 

	C-23 
	005q GOTO 1000 0060 1001 CONTINUE 0061 CLOSE <2 ) 0062 cA L L vI E~I p ( I G c8 I 0 • I t 3 (I ' ·' (I ' ·' 1 I) 0 . ) 0 (16:~; CALL 1.~ I r,![>l~l ( I GC8 I o . 1 1 3 o ... o . I 1 o o. > 0064 CALL NOVE <IGCB~I>~<20.190.) 
	1) 06'5 cAL. L DR A!.\! ( .[ GcB I I *2 (I • + 1 0 ' .. ·j (I • ) U066 CALL 1'10'·/E <I GC8 I I *2 (I.+ 12 ... :39. ) 006;" CALL LABEL ( IGCB> U(liS:::~ I.1IRITE (LU.90l I~~AN 0 06'?1 1 U 0 COtH I t.WE 
	(11_170 c 0071 C *~******** PLOT TITLES ********** 00?~: c U073 C14LL 1'10VE < I GCB I t 0. 25'
	I 
	i) Ctl4 CALL LD I R ( I GC8 I 1 . 5?) 0075 CALL LABEL ( I GCB) 00?6 I.\IRITE <LU 5) UO?? 5 FORI·1AT ( "TI.•JO-DII'1Et-ISIOt·4AL :::") 0 07:.:: CALL U>IR <IGC8 1 0.-:. 0079 CALL 1'10'./E <I GC8 I 54. I 12. ) (: 0t! (I CALL LABEL ( IGCB> OOSJ l\1 R I T E ( L U .. 6 ) u082 t:. FORt·1AT < "Ci~IT-TIME IN HOURS") 0 08=~: CALL NOVE <I CCB I 54' I 5' ) 1..1 (1:34 CALL LABEL o: I .::;cs > 
	1
	ACCURAC.IE

	l.f 1)!3~5 1.,1 R I T E <L U ,. '1 ) 01J86 ') FORt·1AT ( "PLOTPROGRAM PL~;FI II) 
	1) 08 ?' cA L L 1'1 0 \1 E. ( I G c8 I 0 • .. 0 • ) 
	1

	uus:::: CALL PLOTR ( IGC8, ID,O) 0089 c ---------------
	-

	I) (I '3 1) ·:;. (i FOR/•1fH ( 3A2 > 
	0091 STOP 0092 ENC> 
	C-24 
	0 0 0 1 F T ii4;.; , L , 'r' 
	0002 c ************************************************** !)(l(i3 c * FI LEt~..:.J t·1E : \?. EB 02 
	* 
	0(104 c :t: 
	* 
	0005 c * PROGRAM COMPUTES THE E-MA1RIX 
	* 
	0006 c ************************************************** 
	0007 c 
	0008 SUBROUTINE EB02 
	0009 IMPLICIT DOUBLE PRECISION (R-H,K-2) 
	0010 COMMON/ELEV/E(3,3) 
	001 t COMMON/POS/LAT,LON,ALT,R 
	0012 c -----------------
	-

	0013 SN=DSJN(LON) 
	0014 CN=DCOS<LON) 
	0015 ST=DSIN(LAT) 
	0016 CT=DCOS<LAT> 
	f.1017 E<1,1>=-SH 
	001 :;:: E< 1 .. 2 >=U~ 
	0 0 1 ·? E<1 .. 3 ) =0 . 0 
	r) 02 o E< 2, 1 >=-c:t~*~:n 
	0021 E( 2, 2 >=-St·H•ST 
	0022 E(2,J)=CT 
	0023 E( 3, 1 )=CN:i<CT 
	0024 E(3,2)=SN:i<CT 
	0025 E(3,3)=ST 
	0026 RETURN 
	11027 END 
	C-2.5 
	FTt~4~<} L I\' 0002 
	0001 

	c ************************************************** 
	0003 C * FILENAME : &EB03 * c: * * 
	0004 

	(1005 C * COMPUTES THE USER-POSITION IN ECEF-COORDINATES * 
	0006 C * <TU-VECTOR=U-VECTOR (IN MAINPROGRAM) ) * 
	0007 c :+: 
	0008 
	c ************************************************** 
	IJOO'? C 
	0010 SUBROUT I t~E EB 03 0 (I t 1 IMPLICIT DOUBLE PRECISION<A-Z> 
	0 01 ~: COMMON/CNST/PI,RTD,OMF,AE,E2,0MF2,SGC,ERATE 0013 C:OI'11'10t~ /() T;< /TU•; 4 ) 
	0014 COMMON/POS/LAT,LON,ALT,XY 
	0015 c ··-----------------
	-

	0016 SLAT=DSIN(LRT) 
	0017 XY=AE/DSQRT< 1 .EO-E2*SLAT*SLAT) 
	0018 TUC3)=CXY*OMF2+ALT>*SLAT 
	0019 XY=<XY+ALT)+:DCOSCLAT) 0 02 1.1 TU< 1 )= ;,; Y:f<(lCOS< LON ) 
	0021 TU(2)=XY*DSJN(LON> 
	0022 RETURN 
	:.t023 END 
	C-26 
	r " 0 (I 0 (14 I S 0 tl C R 0 0 0 1 1 US I ~~ G U U 0 i 2 8 u:::; F.:= 0 0 0 0 
	0001 F 1 t~ 4 ;.; ' L I y 0 (I lj 2 
	c ************************************************************** 
	0003 C * FILENAME : &E805 * 
	00 04 c * 0 0 05 c :t: COMPUTES ELEVATION AND AZIMUTH OF SATELLITES AND IN * :)006 c * :3U8. "E806" THE POSITI0t·4 At~[) H~ ~:UE:. "E807" THE OISTAt·KE * 0007 c * USER-SATELLITE, * 0008 c * * 0009 c ***************************+********************************** 
	0010 c 0 01 ! SUBROUTINE E805 (I) 0012 IMPLICIT DOUBLE PRECISION (A-H,K-Z) 0013 DIMENSION Y(4,3> 0014 COMMON/ELEV/E(3,3) 0015 COMMON/SAT/8(4) 0016 COMMON/AZM/ELV<4>,A2M(4) 0017 COMMON/CNST/PI,RTD,OMF,AE,E2,0MF2,SGC,ERATE 
	0 (I 1:3 COMMOt~/DT~<.··'U( 4) J DO: 4 I 4) J ~:8AR< 4) 
	0019 c --------------------
	-

	0020 CALL E806 0021 CALL EB 07( I :> 0022 DO 100 11=1~3 0023 '!'(l .. 0024 [>0 100 III=1,3 0025 'f'( I .. I I )=\'( I I I I >+S( I I I ):+:E< I I I I I I) 0026 1 (1(1 COtHitWE 
	II>=O.DO 

	oo;:? c 
	0028 C ********** COMPUTATION OF ELEVATION AND AZIMUTH OF ********** 0029 C SATELLITES AND OUTPUT 0030 c 0031 "r'O: I,3)='r'( I .3:>-AE 0032 SY=E>SQRT•: '!'(I, 1 '>*'r'( I, 1 )+'/0: I .. 2 )*'((I, 2)) 00~33 ELV< I )=DATAN;;>~'I'( I,3) .. S'():t:F.:H) 0 034 AZW I )=DAHlH2( ')''( I 1 ) ·' 'y'( I .. 2) )*P. TD
	I 
	0 0 3 5 I F ( A Z 1'1 ( I ) , L. T , 0 . ) A Z 1'1( I )=H Z1'1 ( I ) + 3 6 0 , 0 0036 IF<IS::::I.ct((I),GE.O) l\IRITE (6,'1) •:::;:(,J),,J=t .• 3:>,ELV<I>,A2t·1<l) 0037 l\IRITE (30,2) I,EL'.,.'( I ),AZi'l( I) 
	·"')
	003t:: "-· FORMAT ( 12,2018.8) 003'? FORI·1AT .: 50 1:3. 8) 0040 RETUfm 0041 EtW 
	C-27 
	~EB06 T=00004 IS ON CROOOii USING 00018 BLKS R=OOOO 
	0001 FTt~4~·~ .. L .. '/ 0002 c ************************************************** 
	0003 c :+: FILENAME : tEB06 
	0004 c :t< 
	0005 C * COMPUTES THE RCTUAL POSITION OF THE SATELLITE * 
	0006 C * IN ECEF-COORDINATES ( S-VECTOR = X,Y,Z ) * 
	0007 c :+ 
	0008 c ************************************************** 
	0 0 0'3 c 
	(I 0 1 0 :3UBROUT I ~~E EB OE. 
	(l 011 IMPLICIT DOUBLE PRECISION (A-Z) 
	(I 0 i .,-: INTEGER I 
	0017 COMMON/NAC/TUY,TCY,TKC,DTC(4),DTU,TC,T 
	0014 COMMON/CNST/PI,RTD,OMF,AE,E2,0MF2,SGC,ERATE,PI2 
	0015 COMMON!SATIX,Y,Z,Mk 
	n016 COMMON/D82/ECC,TOE,INOT,NRATE,SRAD,OMEO,OME,MNOT,R,CINO, 
	0017 :ttSINO,COME,SOME,C 
	0 0 i :~ c . . .-----· -----··-----... --·--.... -----·-
	-

	0019 A=TC-lOE 
	0020 TUY=DTU+T 
	0021 IF(A.GT.-0.3024D6.AND.A.LT.3024D6) TKC=A 
	0022 IF(A.LT.-0.302406) TKC=A+0.6048D6 
	0023 IF(A.GT.0.3024D6> TKC=A-0.604806 
	0024 TK=TUY-TCY+TKC 
	0025 OGA=OMEO+<NRATE-ERATE)=+<TK-ERATE=+<TOE 
	0026 MK=MNOT+C=+<TK 
	002? 6 IF(MK.GE.-PI2>GO TO 7 
	0028 MK=MK+PI2 
	0021 GO TO 6 
	0030 -IF<MK.LE.PI2)G0 TO 8 
	0031 MK=MK-PI2 
	0032 GO TO 7 
	0033 ~ EK=MK+ECC:+:DSIN<Mk) 
	0034 DO 100 1=1,4 
	0035 COSE=DCOS(Ek) 
	0036 SINE=DSIN(Ek) 
	0037 TK= 1 . ·-ECC:~<COSE 
	003:3 1(1(1 EK=EK-(EK-Mk-ECC*SINE)/TK 
	(1 03') COSE=<COSE-ECC)/TK 
	(104U Slt~E==DSQRH 1 . ·-ECC=+<ECC ):+:::::It~E ..···n: 
	0041 EK=COSE=+<COME-SINE*SOME 
	(I (14 .~? MK=SINE•COME+COSE=+<SOME 
	0043 Slt~E=2. :i<Mf<:+:H: 
	0044 COSE=2. >t=EK*H~-1 , 
	1)04~5 RK=TK=+<R 
	0046 ::<=RK=+<EK 
	0047 '·r' =R~: *~1V 
	0 (14:3 Z=\'=+·:3 I t·W 
	I) 0 4 ·~ EK=C I NO*'r' 0050 SINE=DS Hh CIGA) 0051 COSE=C>CO~.( OGA) 0052 Y=X=+<SINE+EK*COSE 0053 X=X~COSE-Ek*SINE 0054 RETUr:::N 0055 EN[l 

	C·28 
	C·28 
	'~EBO? 1=00004 IS ON CR00011 USING 00012 BLKS P=OOOO 
	0(I 0i FTt~4i<, L .· '( 0002 
	c ************************************************** i)(llj3 C * FILENAME : &EB07 * 0004 0 0 O':i C =+= COMPUTES DISTANCES TO SATTELLITE 
	0006 c * 0007 c ************************************************** 
	0008 (: (1(1(1;1 SUBROUTINE EB07(I) 0 0 1 0 li'1PL.ICIT DOUBLE PRECI:3IC!t·i <A-H,K--Z> 0 0 j i COI'li'10t~.··'SAT /S( 4) I) (11 2 COMMON/DTX/U(4),0(4,4),R(4) 0013 ( 0014 R< I >= 0. 0015 DO 100 ·..1=1,3 0016 D< I, J"l=S< '"1)-UO:: ,J) 
	001? R< I)=[>( I I ,J )t:(:i( I I ,J )+R( I) 
	001:; iOO COtH I t~UE 0 01 ·~ R< I ):::DSQf<:T< R< I ) ) (1(1;21} [)( I I 4 >= 1 • (I 0021 RETU~n~ 
	(.1(1;2;{ END 
	~£808 T=00004 IS ON CR0001 i USING 000j8 8LkS R=OOOO 
	0 0 0 I F Tt~ 4 ~< , L , '( 
	0002 L ~************************************************ 0003 c i< FILENAME : &E808 
	* 
	0004 f' * 
	* 
	0005 C * COMPUTES THE G-MATRIX AND DOES THE MATRIX-* (!(I (If.. C * TRANSFORMATION TO DELIVER AS A RESULT THE * 0007 L * DILUTION-OF-PRECISION-PARAMETERS FOR A CONFI-* 0 0 (I :3 C * GURATION WITH 4 SATELLITES OR WITH 3 SATEL-* 0009 C * LITES WITH AL1.ITUDE-AIDING. * 
	t:
	out n c 
	1.1011 
	~************~***********************~*********** 00~2 c 0013 SUBROUT I t~E EB Ot:: 0014 IMPLICIT DOUBLE PRECISION <A-H,K-M,0-2) 00i5 DIMENSION A(4,4>.AT(4,4),AAT(4,4),SSIG(4),k(4,3) OOif. LOGICAL !FLAG 001? REAL )< 1 ( 1 0) .. ~<30:: 4 ) 1-10 i :;:: C>Ii'tEt~SIOt~ IU4), IM(4) (I 0 i 3 COMMON/POS/LAT,LON,ALT 0020 COMMON/DTX/U(4),D(414) 
	c 

	1) 02 i COMMON/CNST/PI~RTD 1) 02;:: COMNml/8LG/G( 4, 4) 0023 CONMON/GDOP/GDOP,PDOP,HDOP,INS,IFLAG 1V(4 14),ISJ3 0024 I ~~~"4 0 02::. I FLAG=. FAL~;E. 0(126 1•• 
	0 0 ~·: ? C ·f< •t: +. *****:+. * C: 0 i't P U T A T I 0 t~ 0 F A< "G ) :+: ***:i: *:+: :t: ** 
	0 02::=: c. 0029 A1=DSINCLON) 0030 A2=DCOS(L0N) 
	0031 A~5=C>Sit.f(LAT) 
	0032 A4=DCOS<LAT) 0033 DO 100 I=I,INS 0 ::r 34 A 5 =i ' / Ds(: f;.: T ( D<I I 1 ) :{< [) ( I ' i ) + [l ( I ' 2 ) *(l ( I ' 2 ) + [> ( I ' 3 ) :+: [> ( I ·' 3 ) ) 0035 A< I .. 1 )::( ·-D< l ·' 1 ):i<A i +[>( I .. 2 :l:t:A2 ):i•A5 (1036 A< r I<?.>=< -[l( I .. 1 >*A3:+A2-·r>< r. 2 >=+,~l3*A 1+D< I I 3 ):t:A4 ):t<A5 0037 A<1 .. ::::: ) -::: <r> <I . 1 >*A4 *A2 + D<r .. 2 H A4 *A1·H• .:: r , 1 l *A 3 ) *As I 4 ):: 1 ' 0039 100 CO~H I t·WE 0040 IF<INS.E0.4) GOTO 1000 0041 A( 4 .. 1 )=0. 
	0 03:::: A( I 

	0042 A<4~21=0. 0043 A< 4, 3 ):."-1, 0 (144 f-~(4,4\=0. 004'5 IF•; U::T3. EO. 1) GOTO 1000 
	0046 A(4,3l=O. 004? A•:4 .. 4>=1. 0048 1000 CONTINUE 
	(! 0 4 '} 
	0 (15lr :~: FORt·1AT ( ,.' ll G-i'1ATR l ;\ II ) 1)051 J Fl. I ::;;::;;l.rJ•~ (I), GE, 0) (rJF: I TE (. ~., 2) ( (A( I, \.1) 1 ,_1: 14) I= i .• 4) 
	1 
	1 

	.-. 
	i..· 
	CJ 05 3 C: :+: * t: * * * ·f< :+: :t: t: i·1 AT P I ;<-TRAN::;: P0 t~ AT I 0 t~ **:+: :+: **:+: :+: :+: =+< 0054 c 0 0"::1"; DO 1 Ot I= I ,4 0056 DO i 01 "f;;::: 1.. 4 0 0~5 '? A T <I , ,I :• =R ·~ ,J . I '> nu.::.:::: : o1 C0 t4 f I t~ U E 
	C-30 
	0059 c U060 C *~~**~**~* MULTIPLICATION OF MATRIZES CAT*A>=AAT ********** 
	OU61 t:: u062 CALL E8098 (AT,V,AAT,IN) 
	0063 CALL E8098 \AAT,A,G,!N) 
	0064 c 
	0065 r ~********* INVERSION OF AT =SIGMA-MATRIX) ********** 0066 C AND COMPUTATION OF HOOP AND GDOP 
	(1(16;:· '
	-

	:)Or;:.::;: CALL t'1INVD <" G, HL DET, IL, H1) 
	0069 ICOUNT=1 
	uO?O IF(DET.EQ.O.ODO:> GOTO 1010 
	0071 IF( ISS!Ai( O).GE. 0) WRITE (6, 1 > 0 0? .::: F 0 Rt·l AT , ,.,. II :::: I G 1'1 A-i't AT R I ~< ;, )
	1 
	nor:: I F ( I s s ltl < (I ) ' G E ' 0 ) t~l R I T E ·: .;;. ' 2 ) ( ( ( G ( I • ~' ) ) I ~' = 1 I 4 ) .. I = 1 .. 4 ) 
	0 ft ;; 4 FOF;t·iAT <4018. 8 1 no75 GDOP=DSQPT<G<1 ,1 )+G(2,2)+G(3,3)+G(4,4)) 00?1'::. H[.IOP=DSW<:T<G< 1,1 )+G(2 1 ~~;.) PDCrP=DSQ~·T(G( j If )+G(2,2)+G<.3 .. 3)) Cr 0?8 C 
	0077 

	0079 C ~********* COMPUTATION OF SQUARE-ROOTS OF DIAGONAL *****~**** 
	0080 C ELEMENTS AND CORRELATION COEFFICIENT 00t31 c 0082 II=O 0083 DO 105 1=1,4 
	(I 08 4 s s I G ( I ) :: D :;:; G! R T <G ( I I ) )
	I 
	UCt85 ~-\3( I )=:3NGU SS I G< I :> :> 
	0086 DO 105 J=1,4 u0::?-7 IF< I, GT, ,J) GOTO t O~i 
	0088 II=II+1 
	0 0:3'j X t <I I )=::;t·JGL< G( I I ,J)) 
	00'30 105 COt·JT I t-lUE 
	00'31 t~r~:ITE (2,9) ~<1 
	0 092 ':~ F 0 R 1·1 A T ( 1 0 E 1 2 . 4 ) 
	t~I~:ITE (2 .. 10) X3 
	0093 

	oo·.::14 1 o FORt·1AT ( 4E 12. 4 :• 0095 IF< I:;:;::l.d( O).GE. 0) l~IRITE ( t:.. J) :;:;::IG 00'.:}6 ::3 FORt1AT ( /" ·:.OUARE-ROOT:3 OF DIAGOt·lAL ELEI'1EtHS II 0097 J • .-' .• 4018.8) 0 (I 9:.:: [l(l i 1):;:, l::.cJ,4 1.1099 cl cl= (I 
	I) 1 0 0 DO t 06 ,.J= 1I 4 (I j 01 IF(I.EO.~I) C;OTO 10E. 0102 AT<I .. ~f):::(l, 0 1 (I?': I F ( (>A 8 S •: G0• [ 1 I ) ) , L. T , (I , (> ·-1 ('! , 0 R , (>A 8 S ( G ( cl 1 ~I ) ) , L T • 0 , [)-) (I ) G0 T0 1 I) 01 Ui 04 AT( I 1 ~~ ')=G•: I 1 ,J )/[>:30RT( G( I, I ):t:G( ,J, cl)) 0105 1 u(li COtHINUE 0106 JJ=JJ+1 1'11 07 k( I ,.f\.1 ):::f4T( I .. '"')
	I 
	~WE (11 09 IF< I:::::::f.\!•; (I),GE. O.l l1fRITE <6,4) 
	u 1 (1:3 1Ot:. COtH I 

	11 11
	01 iO 4 FORMAT (/ CORRELATION COEFFICIENTS 
	11 11 11
	0 1 1 1 1,/ ,.. 4 }< 1 1 2 .• f: >;; , 1 3 u , 8 ~; ; 1 4 .' 8 ~<: .• 2 1 , 8 ~·:; J n 2 .'3 ) 8 X ·' u 2 4 .• :3 ~.;; , u 3 1 ~ ::: X .• 
	11 
	11 
	11 
	11 
	11 
	11 
	11 

	0 1 1 2 2 H 3 2 il .1 8 ;< .1 II 3 4 II .1 8 :x; 4 f U } 8 ~(; ·' II 4 2 il .' 8 }\ 1 U 4 ::: il )
	J U 
	0 t 13 I F ( I s s ll! ( 0 ) ' G E ' 0 ) lll R I T E ( 6 ' i 1 ) ( ( ~< <I ·' ~' ) ·' J=1 J '3 ) I I ::.:: 1 ·' 4 ) 
	01 1 4 l i FORI'1AT ( 1 H , 12G 1 0. 5) 01 i5 !.~!RITE (2,5) K( 1 I 1 ),~::( 1 ,2),K( 1,3) .• 1<<2.2),1<<2,3) .. K(3,3) 0116 5 FORMAT ( IH ,6G10.5) 
	I) i 1(' c 
	(I 1 1 :~: C t' f; ·+ :t **:t-:t-·•· * I N V E R ·~: I 0 N 0 F A <:::: (; ) * * * ***:t: :t: * * C":'31 
	(II 1 9 c 
	0120 DO 102 I=f,4 
	0121 DO 102 .J=1,4 
	01 2 ;:;: G( I .. ,J )"'A< I I~') 
	0123 1 U2 CO~~T I t4UE 
	0124 CALL I'IIN'./D tG, IN,OET,. IL .. IM) 
	0125 ICOU~H=2 
	0126 IF<DET.EQ.O.ODO) GOTO 1010 
	01 2;-' RETURN 
	(I I 2 :;:: 1 0 1 (I CONTINUE 
	01 2':.=t !FLAG=. TRUE. 0130 IF< ICOLI~n. EO. 2) GOTO 101 1 (I 13 i I.1IRJTE ( 2 .. 9) ~<1 (I 1 3 .•. l1f R I TE t:. ~~ •• 1 0 ) ~<3 0 1 3 .~: l1IRITE (2,5) K< 1.1 ),1<0:: 1,2),K( 1 ,3),1<<2,2),1<(2,3) .. V<3.3) 0134 RETURt~ 
	•.•IT::; I U I 1 COtHitWE 0136 l1l R I TE <•S .. 7 ) 0137 FORNAT ( II .'fo **'**'******'*'************* II 
	01 .3:3 1/ II ~PRODUCT-MATRIX SINGULAR:+: " 0139 2,·"' II .·I :f<:.f<lf<:f<:f<:f<:f<>f<:f<>f<>f<*******>f<>f<lf<of:*:f: II) 
	0140 7 FORI'fAT ( II t >f<:f<>l<>f<>f<:f<:ic>f<>f<>f<:t::f:>l<>l<**** II (I 141 1,..· *G-1'1 AT F.: I~< sIt~ GuLA F.:*
	II II 
	II 1 *:t::ofclf<>f<*:f<>f<:f<>f<:f::f:*:f:>l<:f::f::f< II) 
	0142 

	0143 RETUR~~ 
	0144 END 
	C-32 
	~EB0~8 T=00004 IS ON CROOOii USING 00012 BLKS R~OOOO 
	FH~4;v;,L,Y 
	0001 

	0002 c ************************************************************** (I 0 03 c :f FILENAME : &E8098 
	* 
	(1004 '-* MULTIPLICATES TWO MATRICES : H*G=A 
	* 
	0 0 Cl5 0 0 0(:. 
	0 0 Cl5 0 0 0(:. 
	0 0 Cl5 0 0 0(:. 
	(, i_,. 
	************************************************************** 

	(1(107 
	(1(107 
	SUBROUTINE 
	EB098 
	(H,G,A,N) 

	(1(10:3 
	(1(10:3 
	IMPLICIT 
	DOUBL~ 
	PRECISION 
	<A-H,O-Z) 

	11009 
	11009 
	DIMENSION 
	H<N,N),G(N,N),A(N,N) 

	(I 01 u 
	(I 01 u 
	f 
	-----------------
	-


	0 01 1 
	0 01 1 
	[>(I 
	1 0 0 
	I::: 1 I 
	t~ 

	0012 
	0012 
	[>0 
	iOO 
	._1=1 
	.. t~ 

	0013 
	0013 
	TEMP= 0. 0[> 0 

	0014 
	0014 
	C>O 
	101 K=1 .• N 

	00i5 
	00i5 
	TEMP=TEMP+H(J,k)*G<k,J) 

	0011:. 
	0011:. 
	i01 
	COtHitWE 

	0017 
	0017 
	A ( I , .J ) =T n1 P 

	(10i:3 
	(10i:3 
	i(l(l 
	COtH I t~UE 

	(l(lj•j 
	(l(lj•j 
	RET URt~ 

	002U 
	002U 
	END 


	&MINVD T=00003 IS ON CR0001i USING 00024 8LkS R=OOOO 
	UOOl FTN4~(,L,'I' 
	nou2 c 
	(1(!(13 c 
	I I I I I I I o o 1 I o I I I I I t I 1 I I 0 I . I I I I I I t I I : 0 J I I I I I I I I I I I I I I I I I I I t I I 1 1 1 1 I 1 1 
	.-.
	!_. 
	0004 

	(1(11)5 c SUBROUTINE MINVD HP-VERSION 
	0006 c 
	UOO? PURPOSE 
	0008 INVERT A t·1ATR I~~ 
	0(I (I·~~ c 
	0010 c USAGE 
	0 01 ·1 CALL MINVD(A,N,D,L,Ml 
	\.1012 
	Cl 0 1 ;~ DESCRIPTION OF PARAMETERS 1)014 A -INPUT MATRIX, DESTROYED IN COMPUTATION AND REPLACED BY il (I j :s RESULTANT INVERSE. u016 N -ORDER OF MATRIX A 001;-' D RE:3UL TAtH L>ETEF:I'li t4AtH 
	.~
	it 01 ::: \.· L -WORK VECTOR OF LENGTH N 
	0 01 ') c M -WORk VECTOR OF LENGTH N 
	oo;:~o c 
	(1021 c RfNj:.)RKS 
	(1022 c MATRIX A MUST BE H ~ENERAL MATRIX 
	1.1023 I_ 
	1.1023 I_ 
	0024 c SUBROUfiNES AND FUNCTION SUBPROGRAMS REQUIRED 

	1..1025 c tWNE 
	1..1025 c tWNE 
	u0~?6 c 
	U027 c NET HOD 
	U02:3 c THE STANDARD GAUSS-JORDAN METHOD IS USED. THE DETERMINANT 
	0 02'? c IS ALSO CALCULATED. A DETERMlNANT OF ZERO INDICATES THAT 
	0030 c: THE MATRIX IS SINGULAR. 
	0031 c 
	0032 r· 
	I I I I I I I I I 0 I I 0 f I I I I I I I I I t I 0 J I I I I I I 0 ' ' I I I I I t I I I t I I r ' I I 0 0 ' I I I 0 I I I I I I I 
	0033 c 
	0034 SUBROUTINE MINVD<A,N,D,L,M) 
	0035 IMPLICIT DOUBLE PRECISION (A-H,O-T,V-Z) 
	0036 IMPLICIT REAL*4 (U) 
	0 037 (l I l'lHlS I ON t:H 1 ) , L( I .J .• i'1( 1 .' 
	0038 c 
	0(1]9 c SEARCH FOR LARGEST ELEMENT 
	0040 (: 0041 D=1.0[l0 
	004;.::: t~K=-N 
	0043 DO 8 0 I<= 1 I t'l 
	NK=NK+t~ 
	0(144 

	OU45 L( K>=K 
	~H K )=K 
	0046 

	0047 Vk=NK+K 
	0048 8 I GA=A< I<~~) 0 04'j [>0 2 0 ,.l=K, N 
	0050 I Z=N*< ..J-1 ) 
	0051 DO 2 0 I =f(, t4 
	0052 IJ=IZ+I 
	0053 10 IF<DA8S(8IGA)-DABS<A<IJ))) 15,20,20 
	(t054 15 BIGA=A<: I .J) 
	:·to55 L<K>=I 
	0056 M(K)=J 1.1 us? 2 0 CCtt~T 1t4UE u05~j C 
	C-34 
	0059 c 
	(I 0 6 (I 1•. 
	0061 J=L(k) 
	0062 IF<J-K) 35,35,25 
	0063 25 KI=K-N 
	0064 DO 30 I=1,N 
	0065 KI=kl+N 
	0066 HOLD=-A(Kl) 
	0067 JI=KI-k+J 
	0068 A(KI)=A(JJ) 
	0 Ot:.·~l 3 0 AC ._1 I ) =HOL[' 
	0070 c 
	0071 c. INTERCHANGE COLUMNS 
	,-.
	·~.· 
	0072 

	0 (I '3 4 
	0095 RH,UCE I'IATR I;< 
	0096 
	0097 DO 65 I=1,N 
	0098 IK=NK+I 
	0099 HOLD=A<IK) 
	0100 I ...I=I--N 
	01 0 j DO 65 ...1=' IN 
	0102 IJ=IJ+N 
	0103 IFCI-K) 60,65,60 
	0104 60 IF(J-K> 62,65,62 
	01 06 A< I ._1 )=HOU>>~<A( K._1 >+A( I ._1) 0107 65 CONTINUE 
	010:3 c 0109 ( DIVIDE ROW BY PIVOT 011(1 c. 01 1 1 K J=K--N 0112 DO 75 ._1=1 .. t~ 0113 KJ=kJ+N 0114 IF(._I-K) 70,75,70 01 1~:· 7 0 A( K...t >=A( J< .J )/8 I GA 0116 75 CONTINUE 0117 c 01 1 8 c PRODUCT OF PIVOTS 
	C~35 
	Ott·:J C 
	0120 D=D*BIGA 
	n121 c 
	012::;:: c: REPLACE PIVOT BY RECIPROCAL 
	ll123 c 
	0 1 24 A< 1<~: ):: 1 . OD 0/8 I Gf"~ 
	l\1 ~:~~; ::311 COtH I NUE 
	012t:. ( 
	012? c FINAL ROW AND COLUMN INTERCHANGE 
	0128 c 
	0129 I<=N 
	0130 1001<=(1<-1) 
	0131 IF<k> 150,15(1,105 
	0132 105 I=L(K) 
	Ot T3 IF< I-K) 120, 121), 1 Of: 
	0134 108 .JQ=N*( K-t ) 
	0135 ~IR=N*( I -1 ) 
	0136 ()0 110 J=1,N 
	0137 JK=JQ+J 
	0138 HOLD=A< JK) 
	0139 ,,1 J :::. elf<: + J 
	(It 40 A ( cl k ) =-· A ( cf I ) 
	0141 ·11 0 A.: JI) =HOLD 
	0142 1 2 (I cl =N ( ~: ) 
	0143 IF<cf-1<.> 100,10t),125 
	.-,o::
	1 

	r:.. ._1 KI=l<-N 
	0144 

	0145 DO 130 I=t,H 
	01 4t:. KI==KI+t~ 
	0147 HOLD=A< I< I ) 
	0148 ,JI=KI-K+J 
	01 4'3 A( KI )=-AO:: .JI) 
	0150 130 A( JI) =HOLD 
	01 5 j GO TO 100 
	0152 1 5 (1 RETURN 
	0153 END 
	:~E8i i _T=00004 IS Otl C:ROOOi 1 U~:ItlG (l(t004 8lYS: R=OCtOO 
	I) 0 0 1 FTtH;<,L,Y 0002 
	c ************************************************** 
	0003 C * FILENAME &E811 * 0004 0005 C * MULTIPLICATES A VECTOR <URE) AND A MATRIX (G) * 0006 c * * 0007 c ************************************************** 
	c * 

	u008 C o o o·:; SUB ROUT I t~E EB 1 I 0 01 0 IMPLICIT DOUBLE PRECISION (A-H,K-Z> 0 01 I COMMON/URE/UREC4>.DX(4) 0012 COMMON/8LG/G(4,4) 0013 c ------------------
	-

	0014 DO 100 ,.J=1 .. 4 U015 OX(ci)=O. 0 0 1 E. DO 1 01 I= 1 .• 4 0017 D~« cl )=D~« J )+-G( .J, I )*URE( I) 
	001:3 iOi COtH IHUE 001'~ D~<C ,J >=-D:>-~( "') 0020 1(1(1 CONTINUE 0021 RETURN 0022 END 
	C-37 
	T=00004 IS ON CR00011 USING 00012 BLKS R=OOOO 
	00 01 FTtH;-< I L' y 0002 
	c *************************************************** 
	0003 C * FILENAME : &E812 * 
	(I (11)4 
	(: * 

	* 
	0005 C * ROUTINE TO CONVERT SECONDS TO HOURS MIN SEC. * Ll 0 06 C * * 
	000? 
	c *************************************************** 
	00 08 c ·~ SUBROUTINE EB12 (TMIN,THR) 0010 IMPLICIT DOUBLE PRECISION (A-2) 0 01 1 REAL THR 0012 INTEGER*4 HR,MIN,SEC 
	n o o 

	0013 
	c --·-------------------
	-

	0014 THR=<SNGL(TMIN)/3600.0)+.00005 0015 HR=HH( THR I 0016 THR=<THR-HR):+:60 0017' 1'1IN=INT<THR) 0 0 1 ::: THR=(THR-MIN>•60 001') SEC=INT<THR:> 0020 THR=HR+( MIH*. 01 )+(SEC* .0001 )+. 00005 0021 F:ETURN 0022 EN(l 
	~38· 
	&E814 
	&E814 
	&E814 
	T=00004 
	IS 
	ON 
	CR00011 
	USING 
	00024 
	BLKS 
	R=OOOO 

	0001 
	0001 
	FH14. L, Y 

	0002 0003 
	0002 0003 
	c ************************************************** C * FILENAME : &EB14 * 

	0004 0005 
	0004 0005 
	C C 
	* READS ALMANAC-DATA FROM DATA-TAPE,CONVERTS IT * INTO DOUBLE PRECISION AND CREATES ARRAY WITH 
	* * 

	0006 
	0006 
	C 
	* DATA 
	FOR 
	MAINPROGRAM. 
	* 

	0007 
	0007 
	c 
	,f< 

	0008 
	0008 
	c 
	************************************************** 

	0009 
	0009 
	c 

	0 0 1 0 
	0 0 1 0 
	SUBROUT I t~E 
	EB 14 

	0 011 
	0 011 
	DOUBLE 
	PRECISION 
	AD,A,B,C,DTC 

	0 0 j ;:! 
	0 0 j ;:! 
	COMMON/ALMIAD(14,24),ID1(24J 

	0013 
	0013 
	COMMON/NACIA,B,C,DTC 

	l)(ij4 
	l)(ij4 
	0 I MEtiS I ON 
	I ALI'lAC( 1 2 I 24) .• 
	I ::::vPRt~( 24) I 
	I D( 24) 

	0015 
	0015 
	INTEGER 
	ALMAC(24,24), IAR(2>,I8UF(310),IDARY(24) 

	0016 
	0016 
	EQUIVALENCE< I BUF< 16) I 
	I AU1AC) 

	0017 
	0017 
	REAL 
	OMD,OMO,MO 

	0018 
	0018 
	INTEGER 
	H 

	0019 
	0019 
	DATA 
	PI/3.14159265/,ISVPRN/4,7,6,8,5,9,t8*01 

	0020 
	0020 
	c 

	0021 
	0021 
	C 
	ISTAD 
	IS 
	THE 
	STARTING 
	ADDRESS 
	OF 
	ALMANAC 
	DATA 
	AND 
	IWCNT 
	IS 
	THE 
	NUMBER 

	0022 
	0022 
	C 
	OF 
	WORDS 
	IN 
	THE 
	ALMANAC 
	DATA. 

	0023 
	0023 
	c 

	0024 
	0024 
	DATA 
	ISTAD/1727008/,IWCNTI310/,LU8/8/ 

	0025 
	0025 
	c 

	0026 
	0026 
	C 
	CALL 
	EXEC 
	TO 
	READ 
	IN 
	ALMANAC 
	DATA. 

	0027 
	0027 
	c 

	0028 
	0028 
	100 
	CALL 
	EXEC(1,LU8,IBUF,IWCNT) 

	0029 
	0029 
	CALL 
	ABREG<!ERR,NWRD> 

	0030 
	0030 
	!F(NWRD 
	.HE. 
	288) 
	GO 
	TO 
	100 

	0031 
	0031 
	DO 
	4 0 
	,1= 1 I 
	24 

	0032 
	0032 
	DO 
	50 
	1=1,12 

	(I 033 
	(I 033 
	12=2=i<l 

	0034 
	0034 
	I1=I2-1 

	0035 
	0035 
	I HlP::. I ALI'1AC< I ...J) 

	TR
	ALMAC(l1 ,J)=IAND<ITMP 1 3778) 

	0037 
	0037 
	ALMAC(I2,J)=JSHFT<ITMP,-8) 

	0038 
	0038 
	50 
	CONTINUE 

	0039 
	0039 
	40 
	CONTINUE 

	0040 
	0040 
	lJRITE(16,120> 

	0041 
	0041 
	READ< 16,·i<)DTC 

	0042 
	0042 
	c 

	0043 
	0043 
	C 
	GET 
	SATELLITE 
	ID(PRN 
	NUMBER) 
	FROM 
	ALMANAC 
	DATA. 

	0 044 
	0 044 
	c 

	0045 
	0045 
	DO 
	1 0 
	.J= 1 , 24 

	0046 
	0046 
	D020I=1 .. 24 

	0047 
	0047 
	I[l( I )::ALMAC< f I I) 

	0 04:3 
	0 04:3 
	c 

	0049 
	0049 
	C 
	TEST 
	TO 
	SEE 
	IF 
	SATELLITE 
	IS 
	IN 
	PRN 
	NUMBER 
	ORDER. 

	0050 
	0050 
	c 

	0051 
	0051 
	IHINI).EO. 
	O)GO 
	TO 
	20 

	(!(152 
	(!(152 
	IF( ID< I). EO. 
	ISVPRN< ~1 ::0 :>GO 
	TO 
	30 

	0053 
	0053 
	20 
	COtH INUE 

	0054 
	0054 
	GO 
	TO 
	10 

	0055 
	0055 
	c 

	0056 
	0056 
	C 
	GET 
	ECENTRICITY 
	OF 
	SATELLITE 
	ORBIT 
	FROM 
	ALMANAC 
	DATA. 

	0 057 
	0 057 
	c 

	ul)58 
	ul)58 
	30 
	IAR<2>=IOR< ISHFT<ALMAC<2 .. 
	I ) .. €:),AU1AC(3, I)) 


	C-39 
	0059 I OAR'!'( .J )=I[) 
	0060 IAR( 1 )=0 
	0061 ID1 ( ~1 >=10( I) 
	0062 c 
	0063 C ECENTRICITY IS SCALED BY A FACTOR OF 2**-21. 
	0064 c 
	0065 E=DINTF<IAR>*4.7683716E-? 
	u066 C 
	0067 C GET TIME OF APPLICABILITY OF THE ALMANAC PARAMETERS. 
	006::3 c 
	0069 IAR<2>=ALMAC<4,I) 
	0070 IAR< 1 )=0 
	0071 c: 
	0072 C TOA<SECONDS, IS SCALED BY A FACTOR OF 2**12. 
	0073 c 
	0074 TOA=DINTF(IAR)*4096.0 
	0075 c: 
	0076 C GET SATELLITE ORBIT INCLINATION FROM ALMANAC DATA. 
	0077 c 
	0078 IAR<2>=IOR<ISHFT<ALMAC<5,I),8),ALMACC6,I)) 
	007·~ IAR< 1 :>=0 
	0080 IF<IAR(2) .LT. 0) IAR<t>=-1 
	0081 c 
	0082 C Dl(SEMICIRCLES> IS SCALED BY A FACTOR OF 2**-19 INCREMENTED 
	0083 C BY 1/3 AND MULTIPLIED BY PI TO YIELD RADIANS. 
	0084 c 
	00:35 Dl=(([)INTF< IAR):+:1.90734:::6E-6)+( 1 .0/3. t))):tcPI 
	0086 c 
	0087 C GET DRIFT RATE OF LONGITUDE OF HSCENDlNG NODE OF THE ORBIT 
	0088 C FROM ALMANAC DATA. 
	008'1 c 
	00'90 IAR< 1 >=O 
	D09i IAR<2>=IOR<ISHFT(ALMAC(7,1),8),ALMAC(8,I)) 
	0 09;~: IF( I f4R( 2) . LT. 0) I AR< t >=-1 
	0093 (: 
	0094 C OMD <SEMICIRCLES/SEC) IS SCALED BY A FACTOR OF 2**-38 AND 
	0095 C MULTIPLIED BY PI TO YIELD RADIANS/SEC. 
	0097 OMD=DINTF(IAR)*PI*3.6379?88E-12 0098 c 0099 C GET HEALTH WORD FROM ALMANAC DATA. 1.) 1 0 0 c 0101 H=ALMAC(9,I) Oi02 C 0103 C GET THE SQUARE ROOT OF THE SEMI-MAJOR AXIS OF THE ORBIT 0104 L FROM ALMANAC DATA. 0105 c 01 06 I ARO:: 1 )=ALI'1AC< 1 1), I "> 01 07 IAR< 2 >=lOR< ISHFT< ALMAC< 11 .. I). 8 ) 1 AU1AC( 12, I)) 
	0109 C RA(METERS> IS SCALED BY A FACTOR OF 2**-1 t. 
	0110 c 
	011 i RA=DINTF< IAR):-t<4.88;~8125E-4 
	0 t t 2 c 
	01 1~ C GET THE RIGHT ~SCENSION OF THE ORBIT FROM ALMANAC DATA. 
	0114 c: 0115 IAR(2)=IOR< ISHFT<ALI'1AC< 14, I J,8),AUIAC( 15, I)) U116 IAR< 1 :>=ALI'tAC< 131 I) 0 i i ? I F ( I AN c..: ~ U1A c ( 1 3 I I ) I 2 0 0 E: ) ' NE . 0 ) I A R ( j ) = I 0 R ( I AR <1 ) J 1? 7 4 0 I)8 ) 01 1:::: C 
	C-40 
	0119 C OMO<SEMICJRCLES)IS SCALED BY A FACTOR OF 2**-23 AND 
	0120 C MULTIPLIED BY PI TO YIELD RADIANS. 
	012i 
	0122 ONO=DINTH IAR)*PI*l .1920929E·-7 
	01 r~: c 
	0124 c GET THE ARGUMENT OF PERIGEE FROM ALMANAC DATA. 
	0125 c (I 1 ;~6 I AR< 1 )=f~U1AC( 1 6 I I ) 0127 IAR<2>==IOR< I::;HFT<AU114C( 1?, I >.. 8) .. AU1AC< 18 .. I)) 
	01 2:3 IF( IAt4D( IAR( 1 ),2008), NE. 0 >IAF':( 1 )=IOR( IAR( 1 ), 177400B) 012'3 c 0130 c W<SEMICIRCLES> IS SCALED BY A FACTOR OF 2**-23 AND 0131 c 1•1 U L T I P L I ED BY P I T 0 'I' I E L D F: AD I At~ S . 0132 c 0133 l~=[)ItHF( IAR)*PI*1. t920'~29E-7 0134 c: 0135 (: GET MEAN ANOMALY AT TOA FROM ALMANAC DATA. 0136 c 01 37 I AR( 1 )=ALI'1AC< 19 I I ) Oi3:3 IF< lAt-l[:.( IAR< 1 ),2008).t~E. O)IAR( 1 )=IOR( IAR( 1 ),177400E:) 01 3'3 I AR( ;{.):::.I OR( I SHFT< ALMAC( 2 0.. I ) .. :;:: ) , AU1AC( 21 .. I ) )
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