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{(Subroutines have negative numbers)

-1 6 Solution of inverse gecdetic problenm SDAIIO
=68 Determine ship's position to EeS.l0.Wo PO
:§35 Function to calculate height of geoid GEOID
=136 Calculate end position of gecdetic
- surface GEODD
=175 Plet border of Mercator chart MEGRJ
=177 Calculate latitude position on a
- Mercator chart ALAT
=178 Convert map scales to standard form of

inches/degrees longitude CONSC
=179 Convert latitude to distance on
Mercator Chart LMERC
-1 83 Calculate longitude position on a
B Mercator chart LIONG
=18 Lnnotate a Mercator chart MEGERK
=206 Increment latitude and longitude MATYH
=207 Calculate distance between two positions
on an ellipscidal earth SPDET
160 Plotting oceanographic data in chart
form TRPLA
164 Master slave paraneter calculation
and storage HIVE
252 Compute true wind speed fiom apparent
wind and ship's velocity BLOW
272 Calculation of posgition from
HEYCAL

hyperbolic fix
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11,T.0. SUBTROGIAM -L6

Title Solution of Inverse Geodetic Problens

Hame Subroutine SDALTO

Machine IBM 1800

Language 1800 Fortran IV

Purpose Given the geographical co-ordinates of two

points, SDAIC will calculate the geodetic
distance and azirmaths betweern them

Use Calling sequence: ’
calL spatio (copt, ccbz2, ®, B, K, G20D)
COD1 is a real four element array which
must contain the following data,
CoD1 (1) ¢ Becentric latitude of first
point, ’

CCb2{2)}) ¢ Longitude of first point,
COD3{(3) ¢ Sine of eccentric latitude,
CoDL{L) ¢ Cos of eccentric latitude,

C0b2 is didentical to COD1 except that it
refers to the second point.’

F = Spheroidal flattening,

B = Semi minor axis of spheroid
XK = 0 if short geodesic is required,

1 If long geodesic is requirved.

On return from the subroutine the three
elenent array GECD contains the following

informations
GEOD {1 : Lzicmath from point 1 to point 2,
GEOD(2) : Agzimuth from point 2 to point 1,
GECD(3) : Geodetic distance from point

1 to point 2.
A1l azinmuths are measured clockwise from
north. llorth latitudes and Zast longitudes
are considered positive,

Subroutines Used ATAIIZ ,
Hotes This subroutines is based on the

conmputational scheme containéd in
GIMIADA research note no, 11, "Genaral
Hon=Iterative solution of the inverse
and direct geodetic picblems";, by

E & s e SOD.AIJ s

Prograrmer M, Fasham,

Hatl7



N.I.0,SUBPROGRAN ~68

.,,Tmit];g. Determing alips Poed b on Y w L ,
LI S8 T4
Name POSY
Machine T.B.M,1800
Language 1800 Fortran IV
Purpose To determine whether the ship's position is North,South,
Bast or West of OO, and return ahsolute latitude and
longitude values to the calling progran,
Galling
Sequence  CALL POSN (LAT,LATH,LONG,LONGM, LATYV, LONGV)
where LAT is equal to the Inskel Common integer for
latitude degrees,
LATH is equal to the Inskel Common integer for
latitude 1/100 minute,
LONG is equal to the Inskel Common integer for
Longitude dezrees,
LONGH is equal to the Inskel Common integer for
longitude 1/100 minute,
IATV is returned as "3" if latitude is negative, or
Wit 4P latitude is posditive,
LOIGY is roturned as "W" if logitude is negative, or
YEY 4 longltude is positive,
Method If either TLAT or LATM are negative, LATY. is set to "S"
and the absolute values of LAT and LATH are returned., If
LAT and LATM are positive or zero, LATV is set to "N",
If either LONG or LONGM are negative,LONGV is set to "W
and absolute values of LONG and LONGH are returned, If LONG
or LONGM are positive or zerc, LONGV is set to "E",
Restrictions,

The actusl Inskel Common variables for latitude and
longitude must not be used - they must be set to other
variables to be used in the CALL, LATV and LONGV must be
printed in A1 format in the calling prograii,

Programmer Eileen Page.

S eni



N.T.0. PROGRAM ~135 _ CLASSTFICATION I

Title Function to caleulate height of Geoid,
Name GEOID
Type Function 3/R

Language Fortran

Operating System  IEBH 1870 T3X or MPX

T

Purpose To calculate the height in metres of the Ceoild, at a given
letitude and longitude, above the 1969 Smithsonian Berth (ref, 1)

Call HIGHT=GEOID(PLAT,PLON)
will place the geoidal height at latitude PLAT, longitude TLOI
in the varisble HIGHT.
PLAT and FLON gre given in degrees and fractiens of a degree and
the sign comventisn is + for Horth/Iest and - for South/West,
The calling program must contain the following
DEFIHE FILE statement:

DEFINE FILE 1(555,3,U,IREC)

and file 1 should be the dats file ZHITH cowntaining the spherical
harmonic data for the 1969 Smithsonian Zarth.
(ref, Trite Up of ELRTH which places data on disk),

-y

Restrictions The veriables are extended precision,
Timing 5 seconds.
Method The earth's grevitational notential at P may be expressed as
Ll n
TN T
GH S \ /a\” \‘
V= 1+ / =) Ynem ;
T i \r/ g /

=2 m=2

where G 1s the gravitationsl constant®
i. 1s the mass of the earth

r is the distance from " to the centre of the earth
Yn,n are spherical harmonics multipiied by constant

coefficients,
Supvose now that v is split up into ve,vy with

GM a\z .
Voo e - Jz Pg = “J.ﬂ, r
T <r’

;;
P
i
g
\

and V¢ = all remaining terms
where

Pz, Ps are zonal hermonics

a 1s the equatorial radius.
Ve may now define the reference ellipsoid (spheroi&) as that for
which vo + % 07 r? SIN? § is counstant (i.e. eguipotential for
gravitational and rotational effects} over its surface,
Therefore it immediately follows that for a small variation

EaPN

& r along the normal to the surfzce the change in potentisl 1s

/ 2 2 2 N
d (ve+5Qr SIN dlgr
il /

di /

2 0
) |
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Programmer

Date

Ref,

otential surface

therefore as the GEOID is defined as an equip
follows that the

for the total potential v + £0%r? SIN®D it
above expres%ion is equal to -vy
13 61': 14 !

P

o 153 2P2~5 2_ Zorar? oA
& (T=372P2=5J4Pss Q2a°SIN? @)

where we have set r=a with sufficlent accuracy,

for sguatorial radius and flattening,

a = 6375455 metres

f =1/293,255
The computational procedures are streightforward,
The following recurrence relatlons are used

1l

po = 1 e 7 for the sectional
EA = ot / e
ol = (en -~ 1) P . CO3 0 | harmonics
i n-1 o
m N Ty P til A m N
Pn = ((211"“1} SIM6 Pp-s "(Il—%ffl""} / Pn..z)/(ll’*fﬂ)

for the other tesseral and zonal harmonics,

Values of a, £, and Gil are read in fronm the first % records of
the disk file followed by the coefficients of the cosine tern
in the expansion (see below) of geopotential (up to Caz 22)
followed by those of the sine terms, ’

The szine terms overlasy the cosine ones to save space. he
height is then calculated from the formular given above. The
coefficients Cp _m, Sn,m of the geopotential at the earth's
surface occurs in the expansion as follows

™

it \ N e e 3
v(surface):;t (1— y Yy Fr &Cn,m CGSmA+Sn’mSIﬁmA})
- ;

. +

where A is the lonzitude, Tho coet
Ca1,521 are zreco as are all Sn,o.

s

icients C1e;5105011,511,

J.Crease
25635571
Smithsonian ‘str icel Observatory Z2pecial Report Ne., 315




N.I.0, SUBPRCGRAM - 136

Title

Hame

Machine

Language

Purpose

Use

Method

CIASSIFICATION N

Solution of direct Goedetic Problem
GEODD Version 1

I.B.l, 1800

Fortran IV

Given a geodetic surface arc starting position,

to calculate position of the other end.

CALL GEODD (POS1,ARCSF,BSK,P0S2)

The arguments have beer chosen for compatibility
with the subroutine SDANO, P0OS1 may be set up
by using ECCL, P0S1 (length 5) gives the first
position, stored as:

(1) Eccentric latitude (radians)

(2) Iongitude

(3) Sine of (1)

() Cosine of (1)

(5) (True) Iatitude

ARC (Length 3) contains
(1) Azimuth of arc at POS1

(3) Geodetic length of arc in metres

F is spheroidal flatbening

B is semi-minor axis of sheroid

K is # if refinement of results is not required
(in which case, P0S1(5) is not used) and not g

if refinement is required.

On Retura
POS2 gives second point, stored as for POS1

ARC(2) is azmuth of arc to POS1 at P0OS2

After BE.M5 Sodano, GINMRAD research note 11,
pages 9-11 (N.1.0, Iib., wref. I 170.3/A/11)



Checks

Core size

Other routines used

Prograrmer

None

958 words

ATANZ

As Voss

Subprogren ~136 p.2



MATIONAL INSTITUL: F OC
DALA FROC.SSING GROUY

LABORATORY PUOGRAN DESCRIPTTION

HeI,04PROGRA =175

Towcoe

Progren Title: Plot Border of ilercator Chart

(For Lib. List)

Clagsification Letter: I

Progran Nanmc: VLEGRT

Version lunber: o

Lype of Progran: subroutine

Operating systen: FoeleXe

Language: FOLIILLY IV

Prograrner/Date: Fashar/17.1.72

Progran Passed By: Do Wells

Description: A common area of 516 words is required by this progran

Systen Prerequisites:

Inskel Common Variables:

subroutines Called: ALRC
Prozrens Calleds

Files Called:

Operation and liethed:

Calling scequcncc:=-

C LL VEGRI (WLONG, .LONG,SIAT, T, 5CAL,IT, Ti
where WLONG is longitude of left hand sidce of chart in dugrees
#L0iG  is longitude of right hand side of chart in degroes
SLAT is latitude of bottom of chart in degrccs
AVLAT  is latitude of top of chart in degrees
SCAL  is the scale of the chart in inches per degrou longitude
1T is an index that is non-zero if the border is to pleotted

bat

INDLY  specifies the accuracy of the plotting of the latitudes on the chart.

If I
degrsc square but will vary fron one degree to the next. If INDLX cquals

equals zero the latitude incremoents will be constant over a

one the latitude iacrements will be constent over the whole plotted chart.
If TIDSX eguals two the latitude increnents arve calculated exnctly using

RC and so this is the most accuratc ploitting method for dercator

Zhatever the value of Tiiuid the same border will be plotted but if THDRX
sarts which

quals or 1 then the subroutine will calculate neridional
on din 10 Gid should

are stored in the Conon Lrca. The value of T

AKX and LLLTT.

also be uscd in subroutine I
the subroutine checks to see if the latitude differcnce specified by

parancters Sl.d', LD is too large to be plotted, (i.c. zgreater than 29



inc hes) and if it is the subroutinc returns with a valuc of -1 in IT.

IGRI also defines the X and ¥ FLOITLR scale as 1 users unit per inch, and should be

called once before using subroutine ITLGREK or AL,



UATTONAL INSTITUTE OF OCEANOGRAPHY
DAT.. PROCESSING GROUP
LABORATORY PROGRAN DESCRIPTION

N.I.0. PROGRAM =177

Program Title: Calcoulate latitude position on a lercator Chart by

(For Lib. List) three methods.
Classification Letter: N

Progran Name: ATAT

Version Number: 20

Type of Progranm: Function Sub-program
Operating Systen: HoPoXo

Language: FORTRAN IV
Programner/Date: Fashan/20.1.72
Program Passed By: R. vells
Description:

Systen Prerequisites: A common area of 516 words is required by this progrem
Inskel Common Variables:

subroutines Called: AITLRC

Programs Called:

Files Called:

Operation and liethod:

Calling sequence:— T=ALAT (X 20,5
where ZLaT  is the latitude of the required point in degree

SLAT  is the latitude of the bottorr of the chart in degrecs
[NEAT  is the latitude of the top of the chart in degrecs

SCAL  is the scale of the chart in inches uer degree longitude

INDEX  specifies the accuracy of the plotting of the latitudes on the chart.

4 - .

If INDEX equals zero the latitude increments will be constant over s degree sguare
but will vary from one degree to the next, If IND.I eguals one the latitude
increments will be constant over the whole plotted chart irrespective of how many
degree squares are contained in the chart. If IFDEX eguals two the latitude
increments are calculated cxactly using progran AERC as so this is the most
accurate plotting method for MHercator Charts.

¥ = distance in inches from the bottom of the chart to the position ALsT. Program

GRJ must be called at least once before using AL (with the sane value for INDuX).

Griu




LRTONAL

DiSTITUTL OF . COLL.L 1IOGRAPIY

L4

LT/ PROCESSING GROUP

ORATCRY PROGRMGL DESCRIPTION

N.I.0. PROGRA ~178

Progran Title

(For Lib, List)
Classification Letter:
Progran Name:

Version Nunber:

Type of Progran:

Operating Systen:

-
)
=)
)ﬂ
©

Prog ranmpr/)atpo

Progran Passed Dy:
Deseription:

Systen Prerequisites:
Inskel Common Variables:
Subroutines Called:
Prograns Called:

Files Called:

Operation and Method:

Convert Hap Scalce to standard form of inches
degree longitude.

N

CONSC

2

Function Sub-program

il

i:,a?o;{o
FORIRAN IV
Tashan/17.1.72

Calling secquence:=-

where SCLL ig scale in s

tanda

SCLL=CONSC(IND TX,ALAT,AE)

rd form of inches per degrec longitude and if

IND X = ¢ then scale to be converted is 1/411 at latitude ALAT, or if

[t
b
=
’E:,‘}
Eﬂ
i

at latitude

i
.4..\..1‘1;.}_ E

1 then scale to be converted is AN inches to one nautical nile

The prosran uses the International Spheroid.

per



NATTONAL INSTITUT. CF OCLANOGRAPIY
DATA PROC.Z3SING GROUE
LABORATORY FROGRANM DuSCRIPTION

N.I.0. PROGRAI —179

Program Title: Convert latitude to distance on a Hercator Scale,

(For Lib. List)

Classification Letter: B

Program Nane: AMERC

Version Number: 2(

Type of Program: Function Sub-program
Operating Systen: MoPoXo

Language: FORTZAN IV
Programmer/Date: Fashan/17.%.72
Program Passed By: R. Wells
Description:

System Prereqguisites:
Inskel Common Variables:
Subroutines Called:
Programs Called:
Files Called:
Operation and Method:
Calling sequence:~ Y=AMERC(ALAT ,STAT ,SCAL)
where  ALLT is the latitude of a given point in degrees
SLAT is the latitude of the botbtom of the chart in degrees
SCAL is th
Y is the perpendicular distance of the given point from the bottom of the

scale of the chart in inches per degree longitude

o)

chart in inches.
The formula used is the standard one for the ilercator Scale (see P.108 of ilements of
ilap Projections, U.3. Coast and Goeodetic Survey special publication Ho. 68, 1921)

ignoring powers higher than four. The spheroid used is the international spheroid.



NATTOMAL INSTTIULL OF QCLAIOGRATT

DT/ PROCESSING GROUD
LABORATCRY PROGR.I. DESCRIFPTION

N.I.0. PROGRAM ~1&3

Progran Title: Calculate Longitude position on a Hercator Chart

(For Lib. List)

Classification Letter: N

Progran Nene: LLONG

Version Number: 2¢

Type of Program: Function Sub~progran
Operating System: HeFoks

TORIRAT IV

Lan

7y . demie e el .
Progzranmer/Date: Fashan/2L.1.72
Progran Passed By: i, Wells
Description:

Systenm Prerequisites:
Inskel Conmon Variables:
Subroutines Called:
Prograns Called:
Files Called:
Operation and lMethod:

Calling scguence:-

L= ATONG(ALON, wLONG, LONG , SCLL)

where ALON  is the longitude of the reguirced point in degrecs
WLOEG  is the longitude of the left hand side of the chart in degrecs
LLONG  is the longitude of the right hand side of the chart in degreces
SCAL is the scele of tho chert in inches per degree longitude
Z is the distance of tiae peint fron the left 2and side of the chart

in inches,



N.I.0. PROGRAM =18k

Progran Litle:
(For Lib. List)

Classification Lotter:

Urogram Nane:
Version Nunber:

Type of Progran:

n

Opecrating Systen:

age:

Langu
Prograsmer/Date:
Progran Passed By:

Description:

Systen Prercguisite

OCEAIIOGRU.TIY,
GROUD

.3CRIPTICH

NATIONLL INSTITUT.
DAT/. PROCESSING

ORATORY PROGIUL

g =

b

™

LD

L

Annotate lercator Chart
N

IHGRK

2
Subroutine

hoL?oA.o

ORTRAN IV
Fashan/20.1.72
Jells

ey
0

R

L connon area of 516 words is required by this sub-

routine.

Inskel Common Variables:

Subroutines Called:

Prozrans Called:
Files Called:
Operation and Ilcthod:

T

.‘u.'.

A
&

E LLLC ,“LA 3.1«.1)@1

Calling sequence:-

CALL MECRK(IGRI, I, JLOUG, SLONG,SL.T, ANLAT , 5CAL, TNDIX)
where TGRT  equals @ for no internal grid
1 for internal grid cvery degree, latitudes only
2 for internal grid every degrec, latitudces and longitudes
cquals @ for no minutc narks on chart
1 for latitude ninute narks only
2 for latitude and longitude minute narks
ALOUG  is the longitude of the lof't hand side the chart in degrees
DLONG  dis the longitude of the right hand side of the chart in degrees
SLAT  is the latitude of tie bottom of the chart in degrees
LNLAT  is the latitude of the top of the chart in degrces
SCAL:  is the scale of the chart in inches por dogree longitude
INDEX  specifics the accuracy of the plotting of the latitudes on the chart.
If IID.% ecquals zero the latitude incronents will be constant over a
degres square but will vary fron one desree squarce to the next. IL T
cqguals one the latitude incroments will be constant over the whble
plotted chart ilrrespective of how I 1teined in the chart.




H.T.0. JROGRA =18l DAGE 2

If IUDEX equals two the latitude increments arc calculated exactly using progranm

MutRC and so this 1s the nost accurate plotting method for Hercator Charts.

The latitudes and longitudes of the edge of the chart do not have to be whole numbers.
Howoever if cither SLAT or ANLLT are not whole numbers thon INDEX npust take the value

1 or 2. The subroutine will annotate the degrec ticks with the appropriate degree
veluc. If there are no degree linces passing through the chart the subroutine will
annotate the corners of the chart in degrees and minutes.

4 plotter geele of one user unit per inch is assuned.



T.0.5. (WOR'LEY)
DATA PROCESSING GROUP
TABORATORY PROGIAM DESCRIFTION

PROGRAM - 206

Program Title: Increment latitude and longitude (ellipsoidal earth)
(For Lib. List)

Classification Letter: N

Program Name: MATYN

Version Number: 20

Type of Program: Nonprocess

Operating System: MPX

Language: FORTRAN

Prograrmer/date M.J. Fashan / 8.5.73

Program Passed By: T. Voss

Description: This S/R will calculate the new position of a ship given

its old position and the ship's speed.
Operation:
The calling statenent is:
CALL MATYN (PLAT, PLON, SLAT, SLON, XVNA, KVEA, KVNB, KVEB, Tim)
The input paramebers to the subroutine are

PLAT, PLON  Latitude and longitude, in minutes, at time t1

KVIHA, KVEA  North and east components of ship's velocity, in
hundredths of a knot, at time t4

KVNB, KVEB North and east components of ship's velocity, in
hundredths of a knot, at time t,

Tim The time difference t2~t1 in tenths of a minute

The output parsmeters are

SLAT, SLON  Latitude and longitude, in minutes, at time to

Method
The subroutine uses the following eguations
o 32
DLAT = DISTN[ 1 + F (F-2). 5IN° £ ]
A (1-F)* .
2
DLON = DISTE[ 1 + F (F-2) sv° 7]

A Cos @



Where

DISTN is the distance travelled north since the last dead reckoning
calculation

DISTE is the distance travelled east

F is the flattening coefficlent of the reference ellipscid.

A is the semi-major axls of the reference ellipsoid.

) is the current ship's latitude.

DLAT, DLON  are the arc distances which we want to apply to the dead reckoning

values,

The Fischer spheroiod is used as the reference ellipsoid in this routine. The
above formulae are only accurate over distances of the ocrder of tens of miles and
SO subroutine GEODD (N.I.O. - 136) should be used if more accurate geodetic

calculations are requirede.



1.0, (WORLLY)
DATA PROCESSING GROUP
LABORATORY PROGRAN DESCRIPTION

PROGRAM = 207

Progran Title : Calculate distance between two positions on an
(For Lib. List) ellipsoidal earth

Classification Letter: N

Program Name: SPDST

Version Number: 20

Type of Program: Nonprocess

Operating Systen: MPX

Language: FORTRAN

Programuer/date: M. Fashan / 8.5.73

Progrem Passed By: T Voss

Description: This sub-routine will calculate the difference in

nautical miles between two positions on an ellipscidal
earth
Operation:
The calling statement is:
CALL SPDST (PLAT, PLON, SLAT, SLON, DN, DE)
The input paramneters are
PLAT, PLCHN Latitude and longitude of first position in minutes (Pﬂ)
SLAT, SLON Latitude and longitude of second position in minutes <P2)
The output parameters are

DN The north component of the distance PZ-P1 in nautical miles

DE The east component of the same distance

Method: The equations used are the same as for subroutine MATYN (NIO - 206)
These equations are only accurate over distances of the order of tens
of nmiles and so subroutine SDANO (NIO - 46) should be used if more

accurate geodetic calculations are required.



NATTONAL INSTITUTE OF OCEANOGRAPHY
DATA PROCESSING GROUP
LABORATORY PROGRAM DESCRIPTION

NoIoOo PROG‘M\’I 160

e ———ET

Progran Title: Plot Data On A Mercator Chart.

(For Lib. List)

Classgification Letter: N

Progran Nane: TRPLA

Version Nunber: 2

Type of Program: Non=-Process
Operating Systenm: MP.Xs
Language: Fortran IV
Progranner/Date: Fashan 2h1.72
Progran Passed By: C.Spacknan

TRPLA can be used to plot treck charts, fix charts and

Description:
plots of observed variables fron any standard ship file.

Systen Prerequisites:

Inskel Cormon Variables:

Subroutines Called: DFT,DFTCH, CONSC, AMERC, ALAT , ALONG, MEGRJ , MEGRK, PLTSH, FXDEG,
MEPLX, MECHA, NEAR,DECID,RATSH,

Prograns Called: TRPLB

Files Called: Any Ship Systen File.

Operation and lMethod:
Input: The progran should be stored in the fixed area and the following cards are

required:
19 2k
//BI0B X X
//BREQYTRPLAYYKFX

followed by four or five paraneter cards whioch will now be described:~

Card 1
a,colunn

1 -6 Name of data file, left justified. (3A2 Format)

8 Drive number of disk containing data file. (I1 Format)



N.I.O0. PROGRAM _160 PAGE 2

Card 2
cecolumnn
1 -5 Record nurber of first iten of data that is to be plotted.
(Right justified I5 Fornat)
6 - 10 Record nunber of last iten of data that is to be plotted.
(Rizht justified I5 Format)
LCard 3
ce.columnn
1 -~ 10 Longitude of left hand edge of chart in degrees and fractions.

(Decinal format anywhere in field)

11 - 20 Longitude of right hand edge of chart in degrees and fractionse.
(Decinal format anywhere in field)

22 ~ 23 Chart identification paraneter (ICET). This can take the following

values (I2 Format).

o

1 to 12  This neans the data is to be plotted on standard one in a
nillion Adniralty plotting sheets. These sheets are divided into 6
degree intervals and ICHT should be nade equal to the North latitude
of the plotting sheet divided by 6. For exanple the sheet containing
latitudes L2° to 48° would have a value of ICHT of 8.
The other three possible values of ICHT specify that the scale of
the chart is to typed on cerd L4 in one of three possible ways,
namely 21 Scale specified in X inches per degree longitude.

22 Scale specified as 1/X at latitude ALAT.

23 Scale specified as X inches per nautical nile at

Jatitude ALAT.

Card 4
ce.colunn

1 - 10 Latitude of botton of chart in degrees and fractions.
(Decinal format snywhere in field)

11 - 20 Latitude of top of chart in degrees and fractions.
(Decinal format anywhere in field)

21 - 30 Value X as specified in card 3.

(Decinal format anywhere in field)



N.I.0. PROGRAN _160 PACE 3

1 = LO Value ALAT as specified in card 3 in degrees and fractionse.
it &

(Decimal format anywhere in field)

ce.colunn
1 -2 Chart type indicator. This can take the following values:-
-1 for a treck chart.
C for a fix position chart.
> 6 for an observed variable chart. In this case it should take the
value of the word number in the record that contains the desired
variable. This nust be greater than 6 as the first six positions
contain the day, time and position of the observations.
4 IPLOT: This is equal to one if a border is to be plotted, zero if it
is note.
6 This specifies the inside grid and should be set to ﬁ for no inside
grid, 1 for latitude grid only and 2 for a latitude and longitude grid.
8 This specifies the ninute annotation and should be set to @ for no
annotation, 1 for latitude ninute narks only and 2 for latitude and
longitude ninute narks.
9 - 13 This specifies the size of the annotating characters in inches.
(F5.2 Fomat)
Data File Requirements: The progran can be used on any ship systen dynanic data file
(iec. one containing a header record) that contains position. The first six words of
each record in the file nust contain this information in the following form:—
Day Number
Time in tenths of a ninute
Latitude (degrees)
Letitude (hundredths of a ninute)

Longitude (degrees)
Longitude (hundredths of a ninute)

[N I e A R S

West longitudes and South latitudes should be negitive nunberd fboth dssrees and
hundredths of a ninute)..: Typical files.ithat fulfil these requirenents are -

GLIOF, SATF, HYPr,
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Output:

o

T

O

b

es on Use:

e

3:

24

S

La

PAGE L.

Track charts. These are plotted as straight lines Jjoining
successive readings, but if there is a tine gap of nore than
ten minutes the pen will be lifted before noving to the next
position. A cross (+) is plotted on the track every hour and

annotated in the form 1200/224 i.e. 12,00 on day 224.

Fix position charts. Liach position is plotted using & cross
(x) and annotated with tine as shown above. File records
having negative day nunbers (i.e. rejected fixes) are plotted
using an asterisk (*) and satellite fixes are plotted using a
square ().

Obgerved varicble chart. The position of the variable is
plotted using a cross and the value of the variable is printed
alongside. GbvidusIy only integers can be plotted using this
PTOZTall

If the progran finds records that are outside the boundaries
of the specified nap these will he ignored and successive
records will be read until records are found that lie inside
the nap or the end of the file is reached.

A nap cen be built up by using data fron different files for

exenple GE0F1 and GEOF2 or GIOF and SATF, by sinply repeating

the progran. After the first run IPLOT should be set to zero 1 7

so that the border is not plotied again.

Fix position plots and track plots can be plotted on the seme
nap as they are annotated on different sides of the track.
The record nunbers on card 2 should always be specified as
precisely as possible as this saves tine. The record nunbers
on the file DATF and GEOF are gziven on the output to the 1816
and 1053 typewriters respectively.

Data fron a GEOF file, for a given period, should only be

plotted if the course update for that period has been carried
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PAGE 5
GeCF
outs The last few records for a dwnpedﬁfile will sometines ¢
contain data that has not been updated; however this data will
be repeated in the next sequential GEOF file and here it will
be in updated form. Values of the last updated record for any
dunped GEZOF file can be found by inspecting the 1053 listings

produced by progran BLISSs



NATIONAL INSTTITUTH OF OCLEANOGRAPHY
DATA PROCESSING GROUGP

LABORATORY PROGRAIL DISCRIPTION

N.I.0. PROGRAM _16L

Program Title: Haster~Slave Parameter Calculation and Storage
(For Lib. List) Program.

Classification Letter: N

Program Name: HNVA

Version Number: 21

Type of Program: Non~Process

Operating System: HMPX

Language: 1800 Fortran IV

Programmer/Date: 1. Pashan

Program Passed By: i, Fashan

Description: Given input data on a master-slave pair, HNV1

caloulates certain geodetic values and stores them
on file for later use by program HYCAL.
System Prerequisites:
Inslkel Common Variables:
Subroutines Called: SDANO, #CCL, SWC, GuT, ATAN2
Programs Called:
Files Called:
Operation and Method: To exccute the program use the following cards:-
//B308
/PG BHITV
SFILES (4 ,HNMF,0)
HOCHEND
Data Immediately follows “CC.ND
1) N, NP
formatted (213) where:
N is the number of master-slave pairs to be read in.

TiF at which the parameters of the first

o

NP i1s the record number on file
master-slave pair are to be stored. The following master-slave pair
parameters arve storeda sequentially after this.

2) Lach naster-slave pair will requires a card containing the following data:
Column Data
1 ~ 3 laster-slave pair identification number (right justified)

5 Chain code = 1 for LORAN-~C
for LORAN-A

8]
W N

for DECCA
for HYFIX

Tor CMEGA

il
U



NATTONAL INSTITUTE OF OCEANOGRAPHY

DATA PROCESSING GROUP

LABORATORY PROGRAIN DESCRIFPTION

N.I.0. FROGRAM 252

Program Title: Conpute true wind fron apparent wind and ship's

(For Lib. List) velooity.
Classification Letter: N

Progran Neane: BLOW

Version Nunber: 20

Type of Progran: Non~Process
Operating Systen: MaPaXo

Language: Veortran
Programer/date: GuGa Pitt/ 17.12.71

Progran Passed By:

Computes true wind from apparent wind and ship's

Description.
course and speed.

Systen Prerequisites:

Inskel Common Vardables:

Subroutines Called: ATANZ, TPUT, IFIX
Prograns Called:

Files Called:

Operation and Method:

Uses vector i&entity'V%AzrVq - Vs (1) vwhere

Vr is true wind as nornally defined *

Va is apparent wind as nomally defined *

Vs is ship's velocity (course and speed) as normally defined +

Progran first refers apparent wind direetion to true North, (i.e. adds direction to
ship's coursc), takes the two conponent equations (easting and northing) of2(1) to get
the components of Vi, then uses ATANZ2 to obtain the direction, and VT" + Vg,  for speed.
*Direction is point fron which wind blows. N &

+Direction is point 1o which ship is headed

Inputs: Progran deck followed by // XEQ BLOW
*CCEND
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Data Cards

cols 1 8p.
2=l relative wind direction (I})
5 8pPa
6,7 relative wind speed (I2)
8 spe
9-11 ship's course (I3)
12 spos
13,14 ship's speed (I2)
20-23 hour (Ik)

2l spe
25,26 day (I2)
27 sp.
28,29 nonth (I2)
30 spe
31,32 year (I2)
End Card 99 is punched in cols. 34,35 of the last data card.

99 is the stop code (designated ISTOP in the program)e
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LABC ATC. Y P.OGAM DESCEIPTTION

ey
ks

Progrom Title: Calculation of position from a hyperbolic

Classification Letter: N

Progran ilame: HYCLL
Version ITumber: 20

Type of Program: Honm~Process
Operating Systom: M,P.X.
Lenguage: FPORTEAN IV
Prograrmer/Date M. Foshan

o

rogram Poassed By:
cr

Descripticn: HYCAL will calculate the latitude and
1 R4I/DECCA, OMEGA or HYFIX fixes.

Systen Prerceguisites:
Inskel Cormwrwon Voriobles:
Subroutines Called: ZCCL, EDANC, SWC, HYPB, ATANZ, FULL

Programs Called:

Fiies Calied: HITF, FIX (or any fix file similaraly
d@fined}a containsg the 1aste ~slave
pair data, which is loaded using progrean
HNV1 (I1.I.0. Progrem 164).

Operation and Method: 19 2l

Job Descripticn: - //HI0B X X

//PIEQPHYCLL

*DTL ‘Dr*(b

*PILBS {11 ,FIXF, )
*CCEWD
where F is the drive nubmboer of the HIMEF ond FIXER files.

following carde are reguiredi-
c

I
b

3

phenuneric date 88 columms

)
s
o
i
%)
b
<
o
}g,l

I

1 —~ 2 number of blocks of data. A block is defined below.
In

P S
e

e
fole
N’
o
¢]

c.C. L set to 1 if the calculated fixes arc to be stored
in the FIXF file, ctherwise leave blank. The loyout
of the FIXF file is given in the M.P.X. ship system
description.
(iii) Bach block of dota rmust be headed by the following card.
c.c. T =~ 3 If the fixes to be colculated have been punched on
geparate cards (option a,b), these colums should
contain the number of fixes, right justified. If

the fixes to be calculated are defined on cne card

»

(opticn c}, these colwums should contain



negative number.
c.c. 5 = & code number of first master-slave pair. The co
nuzbers are given in appendix 2.
c.c. & = 9 code nuiber of sccond rester-slave pair.
c.c. 12-25 contain a position that is used by the vprogram as an
appreximation to begiﬁ the iterative calculatic

.

t
first hyperbolic fix in the data block. Successive
ixes

fixes in the block will use the previously caleculated
fix as a starting approxinction. The format is ns
follows: -

c.c. 12-173 ctitude (degrees)

c.c. 15-16 Latitude {minutes)

C,LC. 17 Liphanumeric I or £ for north cr south

de*rees}

(
C.c. 23~2L4 Longitude (mlnutes)

C.Co 25 Alphenumeric W or E for
co . . .
(1V} There acre three possible formats
tw  ro ucsed when fimes cre typed

used if the fixmes to be calculated

(o) LORALI, HYFIX or OMEGL fixes.

3 <]
c.Cc. 5 =« & Tinme of fix in fTornat IFM
6

sicroseconds of first raster-sliave

o
0]
o
e
¢
=
o
3
Fede
b
-
o
o
o
6]
<
kg
8 1

r
pair (decimel nurber anywhere in fiel@)
cond master-slave
poir.
{p) DECCL fixes
c.c. 1T = 3 Doy nunber of fix
s
A

de TITEITALT
b HEMM

CaCo 5 b
c.c. 10 DECCA reading {sce note below for
C.C. 11 BECCA reaciing

C.Coe ?Zﬁ—gé

anywherc imn field}

C.C. g Arbiguity of second DECCA reading
9 Zone letter of second BECCA rending
c.c. R20-2L Lezne count of seccond DECCA reading
Y is an acmbiguity in the zone letter in
¢ in going from the master
>fore be set to £ or 1
o ois in the first o

i
scecond A-J seguence. It is often necessory to comsult o lorge scale
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Ammendment to Program HYCAL N.T.0., PROGRAM 272

Please insert the following on Page L after line 6§ before.the table:~

Chain code LORAN-C T=1
17

LORAM=-A T=2
DECCA T=
HYFIX T=

T is negative for Fischer Spheroid

T is positive for International Spheroid.



Poge L

APPEITDTY CIiTE HYPEZRBOLIC CHATY DATL

)

The informaticn is the printed cutput from progrom HIIVI, Other
choins ore added from time to time ond the list shows the position on
th Feb., 1973.

This inforrcotion is kept in the Services room within the Data

Processing Group, this is to make sure no nuwbers are duplicated by

!
-t

SLL-Z
ENGLISH ED
ENGLISH GU

users.,

110 T LAME
1 2 1L6
2 2 1L7
3 2 S5
L 2 1 S-6
5 2 Sy
6 -1 SL3-W
7 -1 S153-X
8 -1 :
9 -1

10 -1

11 -1

12 -1

13 -1

1h -1 SEli-Y

15 '

16

i7
8

ek

ENGLISH PL
H.BRIT.EED
N.BEIT.GEN
1. BRIT.PUR

N -4
(@ RNe]

—
-

o

NN
N =

SY.BRIT RD
23 SW.BRIT GH
2L SW.BRIT PR
25 N,SC0T. R

M, SC0T.GRY

bt
<y

.SCOT.PUR
PRENCH =D
FREICH GRIT
FRENCH PUR
N .SPAN RD
Y . SPLIT G
Y. SPAIT PR
CARDIFF Pl
CLEDIFF P2
THAMES Pi
37 TH MES P2
38 -5 LB

39 ~5 Ay

N
o2
TR FLDLLLLULWLWLWLLLWLWLLWWWLW

Y -5 4=D
L1 -5 B-C
L2 -5 B-D
L3 -5 C~D
Lk -1 S5
L5 -1 S8y
L6 -1 S87-Y

L7 ~1 587-4

Next available record space = 48



LAppendix 2 Deccea Zones, Letters ond Humbers
Ho. of BDecca Lane sed Green Purple
o L O L 30 L 50
10 L 10 A LD A 60
8 B 30
20 L 20 B 32 L 70
21l B ©
20 B 5 B L2 B 50
36 C 30
LG B 16 C 34 B 60
L& c 0
50 c 2 C Ll B 70
5L D 30
60 c D 36 C 50
75 C 22 D 46 ¢ 60
vz D 0 E 30
a D 8 £ 38 ¢ 70
e D18 F 30 o 50
96 E O
106G 2 L ¥ LO D 60
108 G 30
110 E 1/ G 32 D 70
120 B0 G Lz E 50
126 H 3¢
1306 16 H 34k E 60
140 B Z0o H Ll B 70
1l ¢ ¢ T 30
150 G & I 36 » 50
16 G 16 T 146 F 60
162 J 30
168 H ¢
170 o2 J 38 ? 70
180 Ho12 L 30 G 50
1206 H 22 b LG G 60
192 r o
198 B 30
200 I 8 B 32 G 70
210 I 13 B L2 H 50
216 J O C 30
220 J L 30 I 60
230 J 1k C Lh H 70



o

- Page

210 4 © D 36 I 50

250 A 10 D L6 I 60

252 E 20

2606 L 20 T 38 70

264 B 0

270 B 6 T 30 J 50

280 B 16 7 Lo J 60

228 C 0 G 30

290 c 2 G 32 J 70

300 C 12 G L2 A 50

306 H 30

310 Cc 22 H 3L 4L 60

312 D ©

320 D 8 q bl 4 70

324 I 30

330 D 13 I 36 B 50

336 B

310 E L I Lé B 60

342 J 30

350 1k J 38 B 70

360 0 A 30 ¢ 50
Lenes Yer zone ean 18 30
Mester L O L 30 4 50

Zones (all oolours) letterod 4,B,C,B,2,0,G,H,T,J; thon rvepeat A,B etc.






