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DISCIAIMER

Although each program has been tested by its contributor,

no warranty, express or implied, is made by the contributor

or any User's Group, as to the accuracy and functioning of

the program and related program material, nor shall the fact

of distribution constitute any such warranty, -and no responsibility
is assumed by the contributor or any User's Group, in connection
therewith. ~
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Title:
Description:
Los Angeles County
Department of County Engineer
Equipment:
Library Program No. 11-5
INVERSE GEODETIC POSITION COMPUTATION
for the
IBM 1620 DATA PROCESSING SYSTEM Abstract:
May 1962

John F. McMillan
Survey Division
Geodetic Section

Modifications or revisions to this program, as they occur,
will be announced in the appropriate Catalog of Programs
for IBM Data Processing Systems. When such an announce-
ment occurs, users should order a complete new program
from the Program Information Department.

Inverse Geodetic Position Computation
Department of County Engineer Library Program
No. 11-5

A program for accurately determining the forward
azimuth, back azimuth, delta alpha and geodetic
distance (in Meters and Feet) between two survey
control stations, knowing the latitude and longi-
tude of each station.

IBM 1620 Data Processing System with 20 K storage
and the following special attachments:

a. Automatic Divide

b. Transfer Numerical Strip
c. Transfer MNumerical Fill
d. Move Flag

This program was prepared using the IBM 1620

SPS Variable Length Processor and Subroutines
dated January 1, 1962. This was accomplished
using a 15 digit mantissa and a 2 digit char-
acteristic. When several geodetic inverses are
to be calculated out of one station, only one
input card is necessary for the "home" station.
The processing of data out of this "home" station
is terminated by a "999" input card.

The development of this program was accomplished
using the theory and formulas listed on Pages 9
thru 11 of Special Publication No. 200 entitled
"Formulas and Tables for the Computation of
Geodetic Positions on the International Ellipsoid"
as published by the U. S. Coast and Geodetic
Survey. Considering the accuracy capabilities of
the IBM 1620, using the variable length sub-
routines, the program was written using the actual
radian arc measure of the small angles involved.
This modification has resulted in the elimination
of all arc sine corrections.

The program has a length limitation of about 75

miles. There is no limitation regarding lati-
tudes and longitudes acceptable to the program.

-1-




Author:

The time required to calculate and type one (1)
inverse is 35.3 seconds., With slight modifi-
cation the program can be prepared for card
output. It is felt that the time consumed in
typing the output is so slight compared to the
actual calculation time that card output to save
time is not warranted.

Acknowledgement is given to Mr. I, H, Alexander
and Mr. C.  R. Goss of the Survey Division for
their technical advice and assistance in the
preparation of this program.

John F. McMillan

Los Angeles County
Degartment of County Engineer
108 West Second Street

Los Angeles 12, California
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GAUSS MID LATITUDE METHOD
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MATYDESL10
RCTY
———— START RACDINPUT
SF  INPUT-1
—_— —JF__HOME1l.INPUTE78
STARTIRACDINPUT1
SE___INPUT1=]

TF DIST1+INPUT1E78
C__DIST1=TA,TEST

BE START
SF_ _HOME1l=A3

SF  DIST1-43
SE_ HOME=21

SF  DIsT=-21
CF HOME=10

CF DIST~-10
INS

HOME1 2 HOME
TNS DIST1+DIST
SF___HOME-10

SF  DIST-10

TFLSHOMEW » ANS
TEL SWEST sHOMEW ‘ ‘

; AT RADIAN.HOME=11

TF  ANSsBLANK

TFLSHOMEN » ANS
TFLSNORTHoHOMEN

TF  ANS»BLANK
BY RADIANsDIST

TFLSDISTWsANS
IFE_ A

NSoBLANK
BT RADIANSDIST-11
IFLSDISTNANS.

TF HEREG34»INPUTE34A
_TF__ _THEREEL 34 IMPUT 1634

FS DISTNsNORTH
JEL SABK.DISTN

TFLSABK2sABK
FM_ DISTNsHALF

TFLSPHI2sDISTN
FA_ NORTH.PHI2

FCOSABE sNORTH
I1fL

SABEF + ABE
FSINABBsNORTH
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FCQSABDPHI2

FS DISTWIWEST
JFLSDLONGSDISTW
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JELSL AM2D1STM

CF LAM2-2
et e FCOSABH s LAM2

FSIMABGsLAM2
e i e o— . IFLSPHO s NORTH.

TFLSMAT,ONED
FS _MAT.ETINO

TF  79,2EROS
e . JELSABMs AT

FM  ABMIMAT
TELSUP 1 ABM

FSINMAN »PHO
TELSMANT o MAN

FM ABB+ABB
FM__ABR.ETWO

TFLSTIPLONED
FS__J1P:ABB

TFLSABB»T1P
FM__ARB.ABR

\ FM  ABBsTIP
FSQRCATABH

FD UPCAT
TELSDOWN L UIP

TFLSPHI ¢ NORTH
FSINRATPHI

FM  RATJRAT
FM_ RATSE2

TFLSTAT+ONE
FS_ TATsRAT.

FSORRATTAT
TFL SABNAAT

FD ABNsRAT
TELSHAT A

FD UPABN
TELSABTLLP

CF  ABK=-2
FM_ ABT.ABK

TFLSDPIHF »ABT
—_— e _TFELSABZJOPIHE

FM . ABZsHALF
—_—  _©SIMSDPFE2,ABZ

FM  SDPF2,ABH
IELSSPCL 2« SDPE2

FM  ABEsABG
—_ e TJFLSCPSL ABE

TFLSAPPCPSL

_TELSAPQsSPCL
CF  APP=2
CE__APO=2

FS APOsAPP
BNE. #51244APQ=2

FD SPCL+CPSL
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B #5198 !
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CBF FA PIE2+ANGLE
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8. #5114
———CBD_ YFLSAZWOC s ANGLE

EA _ ABNsABN

. TFLSTWON s ABN
BNF #6114 :APQ=2

FSINNOW»ANGLE
FD APP 4 NOW.

 TFLSDATA»APP
B *5102

FCOSHOW ¢ ANGLE
FD _SDPF2 sHOW

TFLSDATA»SDPF2
TYFLSDATAL sDATA

FM  DATASDATA
JELSONEN « ONEM

FS ONENsDATA

' ESQRONEP +OMEN
' FD DATA1+ONEP
FATNPO3.DATAL

-FM  PO3,TWON
1FLSS4P02

TFLSS1sS
FM___S1.FEET

TFLSDLO s DLONG
CF . _DLO=2

FM  MANDLO

FD _ MANJAQGR

TFLSTWETH2s TWETH
FM_ MANT 2 INETH2

N FM  ABEF+ABEF
. FM__ABEF sMANT

TFLSSEC2 s SECOND
. FM_ SEC29SEC2

FM SEC2+ABEF
TELSF2,SEC2

TFLSDLOT»DLO
FD_ DLOT+SECOND

TFLSDLONE +»DLOT
EM _ DLONE +DLONE

FM  DLONE,DLOT
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—_————— — _FM_ F2,SECOND

FM  F2,DLONE

TFLSFeF2
EA__ EsMAN

BNF #6249DLONG~2
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"FM  FeMINUS1

JELSDALPHAoF

FM  DALPHAsHALF
FS _AZWOCDALPHA

TFLSAZ1+AZWOC
IFLSAZ3aAZ1

FS AZ3,TWOPY .

—BNF #686+AZ3~2

TFLSALPHAL9AZ1
TFLSALP11eALPHAL

B %672
IFLSALPHAY . A2

TFLSALP11sALPHAL
FA _ALP11:PLF

FA ALP11yF
TFLSAZ2.ALP11

FS A22+TWOPY
BNF #5884 0A22-2

TFLSALPHA2+ALP11
R #ga2

TFLSALPHA2+A22
RCTY.
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TD ALPHA161+400
ALPHA2612400

TD F§1+400
1D S51.400

TD S161+400 -
WATYHERE .

SPTY
SPTY

WATYTO
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SPTY
SPYY

WATYTHERE
RCIY

SPTY
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INF SEKE2+FIXSEC

TNF DES669DECSEC~2

WATYDEGOT

SPTY
SPIY

A2

TNF DEGOTE&4sF I XDEG
INF

TFM OUTE69A2
sALPHA2

TNF SEKG2+FIXSEC

o

-
o
-

©C e @anN eV e~ - DO aneen

- s SN T

s

e ws

s
° . TNF DES66+DECSEC=2
: WATYDEGOT
SPTY
. SPTY
o TFLSFMsF _ . .
" CF_F=2
& TFM OUTE69A3
o BYFSRADDEGF
id A3 TNF DEGOT&4oF IXDEG
st TNF_M1 FIxM
" . TNF SEK&2sFIXSEC ‘
¢ TNF_DESE66,DECSEC=2
n BNF B7sFM=2
) WATYMINUS
" 87 WATYMINIT
. SPTY.
SPTY -
BIFSEDITsS
SF NUML=5
TNF_NUM1610sNUML
TNF NUM2GB8sNUMLES
§ WATYNUM]
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. g TNF NUM16109sNUML
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g INPUT DAS 80
. INPUT1DAS 80
; HOME1 DS 80
. DIST1 DS 80
g TEST OC *© 64797979
H HOME DS 22
DIST DS . 22
HOMEW DS 17
; WEST DS 17
¢ HOMEN DS 17
£ NORTH DS 17
’ DISTW DS 17
DISTN DS 17
__DC__152%500000000000000
HALF: DC 2400
BLANK DC  17,00000000000000000
ZERO  DC 2,00
ANS DS 17
MAN DS 17
- up DS 17
DC  15+100000000000000
ONET DC 2,01
TIP DS 17
FM.___ DS 11
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PH1 _ DS 117
RAT DS 17
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DC 1.0
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AS2 pDS__12
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cPSL DS 17
DOWN__DS 17
DLONG DS 17
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2EROS DT 20+0000000000000000 00
PH12 DS 17
ASE DS 17
DS 17
RADDEGFD #-1+RD N
SF  NUML=-2

! YE  FIXDFGaNUML

TF  NORMAL=3»NUMLE 1S
BYM NORMAL +00¢10
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SF %626
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TF  NUMsEDIT=3
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MF  NUMRSEDIT~3
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TFM 2=1,NUM
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S  #523+EDIT~1
1

TFM &=14NUML1
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CHK1

AR
DC 3.0

2EROSIDC 1750
FLYNUMDS 17

DS 17
S1

TF  FLTNUM=23;NORMAL=~3

1€

FLYNUMaNORMAL =1

SF
BD

FLTNUM=16
NN] FLINUM=16

—— MF__NO -
TF  FLTNUM=2,NORMAL=3

TOM NORMAL=3+0

o

TF  NORMAL=4sFLTNUM=2

Labd

SM__FLINUMs01+10

AM  CHK1+01+10
CM _ CHK116

BNE NORMALE36

———TEM FLINUM=99,:10

NN1

TFM CHK1+00410
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. FIXDEGDS 4
: FIXMINDS 2

FIXSECDS 2
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2 s
FA__RADDEG=1eFL TNUM ¢
) TF  NORMAL-3+DEGRAD~1
e —.——__ BTM NORMAL 09410 ¢
FD FLTNUMsSIXTY .
——— e _FD.. FLINUMsSIXTY o
FA RADDEG=1sFLTNUM i
E 1
BB <
_DEG DS 14 "
: RAD DS 18 @
”
SIXTY DC 2002 : I
DC_ 15,176532925199431 "
RD DC 2+=01 o
——.— HERE DAS 18 o
DAC 1y»
——— THERE DAS 18
DAC 19"
DC  15,328083333331333
FEET DC 2901 S
S1 DS 12
oS 1 §
—_———MINUS DAC 1ls=
DAC 1ew §
DEGOT DAS 3 L
DAC 1= §
__MINIT DAS 2 ;
DAC 1l9-
SEK _DAS 2
DAC 19e -
DES __DAS & k
DAC 19"
DAC. - TH __DELTA ALPHA .
DAC 279 DIST®METERS® DISTOFEET? : g
DAC 1% £
ABB DS 17 1
ARC_ DS 17
ABD DS 17
LAM?2 DS 17 5
ABH DS 17 :
ARG DS 12 r
PHO DS 17
MAT DS 12
pC  1%,100000000000000
J\ﬁ.‘g_ nCc 2.0}
DC 1%9676865799729100
ocC 10
e ETWO DC 192
: DC_.18,637820640000000
’ AT DC 2,07
—_—— ANOC DS (17
DC 15,62831853072179%9
o IWOPY._DC_ 2401
DC  1%59314159265358979
_PIlE nC 2401
TWOPW DS 17
P1E2 DS 12 10
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PI1E3 DS
NINT DS

17
12

A3N DS
A3RM ___DS

17
12

SPAT DS
A3K2_ DS

17
12

- TWON DS

HOW. DS

17 -

12

" NOW - DS
S DS

17

12

DS
10 DAC

1
2:10

DAC
Do DS

1om
12

OLONE DS
AQR DS

17
12

F DS
DS

17
1

DC
[\Yd

14+10000000000000
1.0

WINUS1IDC
DALPHADS.

2+01
12

AZl 0s
AZ2 _ DS

17
17

AZ3 DS
ALPHA1DS.

17
27

DS
ALP11 DS

1
A2

ALPHA20DS

17

DS 1}

DC
nc

159833333333233333
10

TWETH DC
MANT __DS.

141
1?2

- TWETH2DS

17
17

ABEE__DS
o »]d
DC

15,684813661110000
120

SECONDOC
SEC2 DS

199
17

DATA DS

ONEM DC
ONEN DS

17
-15.100000000000000

2901
12

ONEP DS
DAYTAl DS

17
12

DATUM DS
DC

17
1%:1570796324679490

o P02 DC

2+01
1?7

; PO3 DS
: F2 DS
DLOT__ DS_

17
17

NUM1 DAS

6

DAC 1

NUM2 DAS
DAC

s
YL

DS
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25
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RADIAN=8
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o

‘MM RADIAN=7+60+10
[ IF_DEGREE=5499

A DEGREE=1+RADIAN~1
e = —w-— . LD . 93,DEGREE=1_

DM 89,3600+8
—— e - TF._ DEGREE=1995.

MF  DEGREE=14+DEGREE~11
A __ DEGREF=11sRADIAN=O

TF  T79+ZERPS
———- M __ DEGREF«1s#251R1

AM  9145,10
TF_ 99990

SF 85
- -l

TF DEGREE-19ZEROS
—————_ BD_ _XXXXXs86

TF  ANSSZERO
— SF__ 81

TF  ANS=4,99
BB

XXXXX TF ANSsONES
PR SE___86

TF  ANS=3+99

P BB
: DORG#=~9
DC _12+017453292520

DS 20
DEGRFEETIF '79+ZFR0OS=10

"INI §WEO4 SSINKNE OO

LD B89sDEGREE=-1
— D__. _B85:%=4%

AM  B7+5+10

SE__74
TF  DEGREE«9+76
SF._17

avian

TF  RADIAN-1+86

—— MM__RADIAN=1+60,10
: TF DEGREE-~7+89
ME__90:88

€158 Maoe

TF  RADIAN=1+99
e MM _RADIAN=1:60210

AM 9445510
TF. _DEGREE=11:93

CF  DEGREE~6
CF_ _DEGREE=S

TF  99+DEGREE=~1
8. __%=310

DORG#*=3
DAC 1.0

DENDGO

ALY

Input - General Description

The input data for a geodetic inverse consists of
the latitude and longitude of the two stations under
consideration.

One input card per station 1is used.

The station name or other designation may occupy the
first eighteen (18) card columns. This information
can be both alphabetic and numeric.

The latitude occupies columns 19 thru 29, inclusive.
The longitude occupies columns 30 thru 40, inclusive.

For examples of input see pages 1% and 15 of this report,
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Output - General Descriptions

The following data will be typed out:

Forward Azimuth as
XXXO-XX ' XX XXX "

Back Azimuth as
XK O-XX P XX XXX "

Delta Alpha as
XX -XX XXX

Distance in Meters as
).0.0.0.0.0.89.0.0.0.0 ¢

.

Distance in Feet as
XXXXXX , XXXXX

.

No rounding off has been incorporated in this program.
However, all output values are expressed in sufficient
length to correctly interpret the data to normal require-

ments.

‘
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o

FORW=-D AZIMJTH

ECHO ROCK
319-37-37.2155
ECHO ROCK }
238-43-25,3521
BLACKWO0D
254-23-16,2037
BLACKWOOD
002-15-17,8775
PUENTE
060-21-10,3802
WORKMAN HILL
169-23-56,3847
AZUSA D-11 )
189-19-30.7334
SAN JUAN
109-31-57.5399

~

=

SomrE ourluk
BACK AZIMUTH  DELTA ALPHA DiST(METERS) DIST(FEET)

70 SAN JUAN

139-48-16,2475 10-39,0319 : 045239,04735 148421,77454
TO PAS EAST BASE NO,2

109-00-45,9263 12-20,5741 035693,74064 117105,21409
T0 ~ SHAY :

07h-24-19,9156 01-33,7119 00444400934 014580,05399
TO  SAN JOSE o '

182-15-11,6963 -00-06,1811 007188,32hk4 023583,69443
TO  WORKMAN HILL

240-18-52,7849 -02-~17.5953 007265,05847 023835,44600
70 ECHO ROCK '

349-27-11,1773 =01-45.207% 026307,16271 086309,41632
TO  DUARTE

009-19-44,1595 00-13.3760 003769.21936 012366,18052
TO  WORKMAN HILL

289-23-05,2697 -08-52,3201 025955.73160 085156,42943
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1'

3.
4.

Operating Instructions
Load the program deck onto the 1622 Card Read-
Punch Unit.
Clear Memory
a. Parity and I/0 switches to Program
b. Reset; Insert
c. Type 31 00009 00008
d. Release; Start
e. Instant stop (after 1 cycle of MAR)
f. Reset
Set all switches to OFF
Load Program into Memory
Load Data

. a. If using compressed deck, column headings will

start typing out immediately after deck is loaded.

b. If using regular object program deck; after
loading, push start on console to begin column
heading type-outs.

All inversing out of a certain station must terminate
with a 999 before a new home station will be properly
placed in storage.

-18~




FLOW
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/
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A
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