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C O O R D I N A T E S  O N  A N  E L L I P S O I D  [Z] 

EGON D o n n E R  (P,,ecd. 8 J a n .  1964  a n d ,  roy . ,  19 M a y  1964)  

I n s t .  f. P h o t o g r a m m e t r i e ,  T e c h n .  H o c h s c h u l e ,  M u n i c h ,  

G e r m a n y  

p r o c e d u r e  GEODH 1 (L, B, A Z ,  S, EPS ,  lira, A ,  F, F A I L ) ;  
va lue  S, E P S ,  lira, A ,  F; r e a l  L, B, A Z ,  S, E P S ,  A ,  F; 
i n t e g e r  lim; l a b e l  F A I L ;  

c o m m e n t  GEODH 1 solves the  problem of t ransfer r ing  of geo- 
graphical  coordinates  on an  a rb i t r a ry  ellipsoid of rota t ion.  A is 
the  radius of the  equator ,  F is the  f la t tening of the  mer id ian  
ellipse. Before execut ing GEODH 1, L and B are longi tude and  
la t i tude  of a poini~ P1 on the  ellipsoid. A Z  is the  az imuth  at  P i  , 
measured  from nor th ,  of the  geodesic to another  poin t  P 2 ,  and  
S is the  distance from P1 to P2 ,  measured  in the  same uni t  as A. 
After  execution ef GEODH 1, L and B represent  the  longi tude 
and  la t i tude  of P:~, and  A Z  is the  final az imu th  of the  geodesic 
a t  P2 • Here L, B, A Z ,  and E P S  are measured  in radians.  Arbi-  
t r a r i ly  long distances S can be used, even more t h a n  the  circum- 
ference. However,  the  geodesic mus t  no t  cross the  poles or come 
near  to  them.  The  problem has been solved by  re i te ra ted  use of 
the  R u n g e - K u t t a  me thod  to solve the  sys tem of the  three  first- 
order differential  equat ions  of the  geodesic on a ro ta t ion  ellip- 
soid. E P S  is the  convergence pa ramete r ,  e.g. a small  n u m b e r  
indica t ing  the  desired accuracy, normal ly  10 -s or 10-9. l im is the  
upper  l imit  on i terat ions,  i t  depends on E P S ,  and should not  be 
chosen greater  t h a n  11 or 12. If  lim is reached, computa t ions  
stop, and  the  F A I L  exit is used:  

b e g i n  
real  EP2,  Lo, Bo, AZo,  LL,  BL, A Z L ,  So, SL,  H, DL, DE, D A Z ,  

KL ,  K B ;  K A Z ,  EQ, AZQ, W, H1, T, S INBQ;  
i n t e g e r  i ,  n, j ,  z; 
array  D[l :4] ;  D[1] :=  D[4] :=  1; D[2] :=  D[3] :=  2; 
E P 2  := F X  ( 2 - - F ) ;  Lo := L: Bo := B; A Zo  := A Z ;  
n : = l ;  z : = 0 ;  

I T E R A T I O N :  i f z  = lira t h e n  go to  F A I L ;  
So :=  0; L L  := Lo; BL := Bo; A Z L  := AZo;  
for i :-- 1 s t e p  1 u n t i l  n do 
b e g i n  

S L  := S X i / n ;  H := (SL -- S o ) / A ;  
DL := D B  := D A Z  := K L  := K B  := K A Z  := 0; 
for  j :=  1 s t e p  1 u n t i I  4 do  
b e g i n  

T := D[j]; 
BQ := BL ~ D B / T ;  AZQ := A L L  ~ D A Z / T ;  S I N B Q  :-- 

sin(BQ) ; 
W := 1 - - E P 2 X S I N B Q X S I N B Q ;  H1 := H X  sqrt(W); 
DL := H1 X s in(AZQ)/cos(BQ);  
D B  := H1 X W X cos(AZQ)/(1 - E P 2 ) ;  
D A Z  :-~ DL X S I N B Q ;  
K L  := K L  ~ DL X T; K B  := K B  ~ DB X T; K A Z  := 

K A Z  q- D A Z  × T 
e n d  j;  
So := SL;  LL  :=  L L  ~ KL /6 ;  BL  := BL  ~ K B / 6 ;  

A L L  : = A Z L  -~ K A Z / 6  
end  i ;  
DL := L L - -  L; DB := B L - -  B; D A Z  := A L L - -  A Z ;  
L : = L L ;  B :=  BL; A Z  := A Z L ;  

i f  abs(DAZ) < E P S / s i n ( S / A )  A (abs(DL) < EPS/cos (B)  V 
abs(DB) < EPS)  t h e n  go t o  E N D ;  

z := 1--I-z; n : ~ - 2 X n ;  
go to  I T E R A T I O N ;  
E N D :  

e n d  GEODH 1 
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A R C T A N G E N T  [B1] 

K .  W .  M i L L s  ( R e c d .  21 N o v .  1963)  

C o m p u t i n g  C e n t r e ,  U n i v e r s i t y  of  A d e l a i d e ,  So. A u s t r a l i a  

real  p r o c e d u r e  arE(x, y) exit:  (error); v a l u e  x, y; r e a l  x, y; 
l a b e l  error; 

c o m m e n t  This  procedure calculates  the  a rgument  of a complex 
n u m b e r  x ~ iy, using a me thod  which is subs tan t i a l ly  t h a t  of 
E. G. Kogbet l ian tz ,  I B M  J.  Research Develop., Jan.  1958, pp. 
43-53. The  resul t  lies in the  in te rva l  [--~-, ~r] and  the  exit  error 
is provided for the  case when x = y = 0. The  procedure is es- 
sent ia l ly  an ALGOL program for the  eMculation of the  a rc taa -  
gent. arctan (y) is ob ta ined  most  convenient ly  by  calling the  pro- 
cedure wi th  x = 1; 

b e g i n  
array  ct, ese212:5], tn[ l :4] ;  i n t e g e r  k; r e a l  w, v, pi ,  r, z; 
pi  := 3.1415926536; i f x  = 0 then 
b e g i n  

i f  V = 0 t h e n  go t o  error; 
L l  : arg := p i /2  X sign(y); go to  exit 

end;  
w := y/x;  v := abs(w); 
i f  v > 1.34108 t h e n  go to  L1; 
i f  v < 2.1310--22 t h e n  r :=  w e lse  
b e g i n  

ct[2] :=  tn[4] :-~ 2.7474774195; 
ct[3] :=  tn[3] :=  1.1917535926; 
et[4] :=  tn[2] : 3  .57735026919; 
ct[5] := trill] : 3  .17632698071; 
csc212] :=  8.548632169; 
csc213] := 2.420276626; 
csc214] := 1.333333333; 
ese2[5] := 1.031091204; 
i f  v < tn[1] t h e n  
b e g i n  

k := 1; z :=  .16363636364 X v 
e n d  
e lse  
b e g i n  

for k := 2 s t ep  1 u n t i l  4 do  i f  v < tn[k] t h e n  go to  L3; 
k : = 5 ;  

L3: z :=  .16363636364 X (ct[k]--csc2[k]/(v-~et[k])) 
e n d  ; 
r :=  (pi X (k - - l ) /9  ~ z / (z  X z -~ .216649136 -- .00270998425/ 

(z X z ~ •0511194591))) X sign(w) 
e n d  ; 
arg := i f x  > 0 t h e n  r e lse  

i f y  = 0 t h e n r  ~ p i e l s e  
r ~ pi  X sign(y); 

exit: 
e n d  arg 
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