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Abstract

The tedious work, connected to the altitude correction, the computation of altitudes and azimuths
and the plotting of the position lines, has been a objection to celestial position fixing method. But using
a computer, the severe objection will be practically overruled.

The author had already studied on computerization of the sight reduction partially.

This paper is to confirm reliability of coordinates of the moon and the navigational planets calculated
by computer programming, and to suggest a method of calculating ship” s position fixed by two position
lines.
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O O000 006060

KMFHTE] ATl BT B

b} %

double precision aa(70,3),bb(70,3),v1(70,3),v2(70,3),

1x(3,3),y(3),2(3)

1

double precision rad,deg,w,zz,tl,t2,t,sum,r,alanda
,beta, tk, tu,eps,alpa, dec, gst, ghaa,gha,p,q,sp, dem, tau

rad(p)=p/180.0d 00%3,14159265359d00

deg(q)=q*180,0d 00/3,14159265359d00

read(5,%x) n,m

do 1 j=1,3

read(5,%)(v1({i,j),i=1,n)

continue

read(5,%) ((aa(i,j),j=1,3),i=1,4)

do 2 j=1,3

read(5,%) (v2(i,j),i=1,m)

continue

read(5,*) ((bb(l:J):J=1’3>nl=1;5)

iyear=1983

minute=0

isec=0

write(6,300) iyear

format(2(/), 15x, 'year’, i6/15x, 'month’, 7x, 'day’,

16x, 'hour’,12x, dec’,12x, 'gha’/)

do 51 month=1,12

w=(iyear-1900)/4.0

iy=1461%xw

ix=(month+7)/10

ir=1-(w-idint(w))

is=0.44x(month+4 . 4)

do 50 iday=1,15,14

zz=iy+3l*month+iday+{(ix-1)*ir-ixxis-27424

do 50 ihou=1,13,12

ihour=ihou-1

tl1=(float(ihour)/24.)+(minute/1440. )+(isec/86400,0)

t2=(2z+t1)/365.25d 00

t=t2+(0,0317d 00*xt2+1,.43d 00)x1, 0d-06

sp=0.9507d 00+0,0518d 00*dcos(rad(338,92d 00+4771,989d 00xt))

+0,0095d 00%dcos{rad(287.2d 00-4133,35d 00%t))
+0,0078d 00xdcos(rad(51.7d 00+8905, 34d 00xt))

sp=sp+0.0028d 00%dcos(rad(317,8d 00+3543,98d 00xt))
+0,0009d 00xdcos(rad(31.0d 00+13677,3d 00xt))
+0.0005d 00%dcos(rad(305.0d 00-8545_4d 00xt))

sp=sp+0.0004d 00xdcos(rad(284,0d 00-3773.4d 00xt))
+0_0003d 00%dcos(rad(342.0d 00+4412.0d 00%xt))

call lamda(aa,sum,t,4)

r=338.915d 00+4771,9886d 00%t

alamda=(124,8754d 00+4812.67881d 00xt)
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10

[g]

1

juy

+6,2887d 00xdsin(rad(r+sum))
call lamda(vl,sum,t,n)
alamda=alamda+sum
call lamda(bb,sum,t,5)
r=236.231d 00+4832,0202d 00%t
beta=5,1282d 00%dsin(rad(r+sum))
call lamda(v2,sum,t,m)
beta=beta+sunm
alamda=rad(alamda)
beta=rad{beta)
y{1)=dcos(beta)*dcos(alanda)
y(2)=dcos(beta)*dsin(alamnda)
y(3)=dsin{beta)
eps=(23.44253d 00-0,00013d 00xt)+0,00256d 00%dcos(rad(249.0d 00~
19.3d 00xt))
+0,00015d 00xdcos(rad(198.0d 00+720,0d 00%t))
eps=rad(eps)
x(1,1)=1.0
x(1,2)=0.0
x(1,3)=0.0
x(2,1)=0.0
x(2,2)=dcos(eps)
x(2,3)=-dsin(eps)
x(3,1)=0,0
x(3,2)=dsin(eps)
x(3,3)=dcos(eps)
do 10 i=1,3
z(1)=0,
do 10 j=1,3
z(i)=z(i)+x(i, 3)*y(j)
continue
alpa=datan(z(2)/z(1))
alpa=deg(alpa)
if(z(2)/z(1) .ge.0,0,and,z(1).1t,0,0) alpa=180.0+dabs(alpa)
if(z(2)/z(1).1t,0.0.and.2(1).gt.0,0) alpa=360.0-dabs(alpa)
if(z(2)/2(1),1t,0,0,and,2(1).1t.0.0) alpa=180.0-dabs(alpa)
dec=datan(z(3)/dsqrt(1,0d 00-z(3)*x2))
dec=deg(dec) )
gst=(99,0356d 00+360,00769d 00%t2)+360,0d 00xt1-0_ 0044d 00%dsin
(rad(248,64d 00 -19.34d 00xt2))-0.0003d 00xdsin(rad(198,0d 00+
720.,0d 00xt2))
gst=99,0356d 00+360,00769d 00xt2+360,0d 00%t1+0, 0044d 00%dsin
(rad(68.64d 00-19,34d 00xt2))+0,0003d 00xdsin{rad(18_.0d 00+
720.0d 00xt2))
ie=gst/360.0d 00
gst=gst-dfloat(ie)*360,0d 00
ghaa=gst
if(ghaa-alpa) 70,60,60

_..36..



Kgtsrel mafeel B w5

60 gha=ghaa-alpa

go to 80
70 gha=ghaa-alpa+360,0d 00
80 continue

1l=dec

dec=dabs((dec-dfloat(11))%60_0d 00)"

nn=gha

gha=dabs({gha-dfloat(nn))*60.0d 00)

write(6,301) month, iday, ihour,1l,dec,nn, gha
301 format (10x,3110,2(i9,1x,f5.2))

50 continue
write(6,x)
51 continue
stop
end

subroutine lamda(x,sum,t,n)
double precision x(70,3),sum,t,w
sum=0,0

do 10 i=1,n

w=x(i,2)+x(i,3)xt

w=w/180.0d 00%3.141592653530d 00
sum=sum+x{i, 1)*dsin(w)

10 continue
return
end

2. B

integerx4 iyear
common v1(50,3),v11(50,3),v2(50,3),v22(50,3)
dimension x(3,3),y(3), z(3)
character anamex8
rad(p)=p/180.0%3, 14159265358d00
deg(q)=q%180,0/3,14159265359d00
read(5,%) id,n,m,c,anane
do 1 j=1,3
read(5,%) (v1(i,j),i=1,n)

1 continue
do 2 j=1,3
read(5,%) (v11(i,j),i=1,m)

2 continue
if(id.eq.1) go to 6

3 read(5,%) id,n,m,c,aname
if(id.eq.0) stop
do 4 j=1,3
read(5,%) (v2(i,j),i=1,n)
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4 continue

do 5 j=1,3

read(5,%) (v22(i,j),i=1,m)

continue

continue

iyear=1983

minute=0

isec=0

vrite(6,300) aname,iyear

300 format(1hl,///,25x%,a8, 16x, 'year',i6/15x, ‘month’,7x, ' day’,

1 -6x,’hour’,12x, 'gha’,12x, 'dec’/)

do 51 month=1,12
w=(iyear-1900)/4.0
iy=1461%w
ix=(month+7)/10
ir=1-(w-ifix(w))
is=0,44%(month+4.4)
do 50 iday=1,15,14
zz=iy+31xmonth+iday+(ix-1)*ir-ix*xis-27424
do 50 ihou=1,13,12 " ’
ihour=ihou-1
t1=(float(ihour)/24.0)+(minute/1440, )+(isec/86400,)
t2=(zz+t1) /365,25 '
t=t2+(0,0317*xt2+1.43)x1, 0e-06
call place(id,n,m,c,alanda,beta,eps,t)
if(id.ne.1) go to 7
y(1)=cos{(alamda)
y(2)=sin(alanda)
y(3)=0.0
go to 8

7 continue
y(1)=cos(beta)*cos(alamda)
y(2)=cos(beta)xsin{alamda)
y(3)=sin(beta)

8 - continue
x(1,1)=1.0
x(1,2)=0,0
x{1,3)=0.0
x(2,1)=0.0
x(2,2)=cos(eps)
x(2,3)=-sin(eps)
x(3,1)=0.0
x(3,2)=sin(eps)
x(3,3)=cos{eps)
do 10 i=1,3
z{i)=0,
do 10 j=1,3
z(i)=z(i)+x(i, J*y(J)

oy
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10 continue

alpa= atan(z(Z)/z(l))

alpa=deg(alpa)

if(z(2)/z(1).ge.0.0.and,z(1).1t.0,0) alpa=180,0+abs(alpa)
if(2(2)/2(1).1t,0,0.and.z(1).gt.0,0) alpa=360.0-abs(alpa)
if(z(2)/z(1).1t.0,0,and,z(1).1t,0,0) alpa=180,0-abs(alpa)
if(id,ne.1) go to 20

dec=deg(beta)

go to 30
20 dec=deg(atan(z(3)/sqrt(1.0-z2(3)%z(3))))
30 continue

gst=99,0356+360, 00769%t2+360 , xt.1+0,0044%sin(rad(

1 68,64-19,34xt2))

2 +0 0003*31n(rad(18 0+720.0%t2))
ie=gst/360,
gst=gst-float(ie)*360,
ghaa=gst
if(ghaa-alpa) 70,60,60

60 gha=ghaa-alpa
go to 80
70 gha=ghaa-alpa+360,0
80 continue
11=dec
dec=abs{(dec-11)%60,0)
nn=gha
gha=abs((gha-nn)*60.0)
write(6,301) month, iday, ihour,nn,gha,ll,dec
301 format(10x,3i10,2(i9,1x,f5.2))
50 continue '
write(6,302)
302 format(1lh )
51 continue
go to 3
stop
end

subroutine place(id,n,m,c,hlanda,beta,eps,t)
common v1(50,3),v11(50,3),v2(50,3),v22(50,3)
rad(p)=p/180.0%3,141592653594d00
deg(q)=q*x180,0/3,14159265353d00

c sun
r=356,531+359_,991%t
al amda=(279,0358+360 ,00769%t)+(1.9159-0,00005%t)xsin{rad(r))
call lamda(vl,sum,t,18)
al amda=alamda+sum
slamda=rad(alamda+0,0057)
hlamda=rad(alamda)
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r=356,53+359,991 %t
q=(-0.007261+0,0000002%t ) *cos{rad(r))+0, 00003

call rsq(vll,sunm,t,4)

q=qQ+sum

rs=10.0

rs=rs¥xq

eps=23.44253-0.00013xt+0,00256%cos (rad(249,0-19,3%t))
+0,00015%cos(rad(198,0+720,0%xt))

eps=rad(eps)

‘beta=sin(hlamda)*sin{eps)

go to (60,10,20,30,40),id

venus

continue

x1=178,954+585,178%t
hlaml=(0,7775-0,00005%t)*sin(rad{x1))
call lamda(v2,sum,t,n)

hlaml=hlaml+sum
x1=107.44+1170,37*t+2, 0xhlaml

x2=248 .6-19,34xt

x3=198,0+720 ,0xt
hlam0=(310.1735+585,19212%t)-0_.0503%sin(rad(x1))
-0.0048%sin(rad(x2))-0.0004%sin(rad(x3))
hlamda=rad(hlam0+hlaml)
bv=0,05922%sin{rad(233,72+585, 183xt+hlaml))
bv=atan(bv/sqrt(1.0-bvkbv))

bv=deg (bv)

x1=-0,002947+0,00000021xt

x2=178.,954+585 ,178xt
q=x1*cos{rad(x2))-0,140658

call rsq(v22,sum,t,m)

q=g+sum

rv=10, 0xxq

go to 50

mars

continue
x1=273,768+191 .399%t A
hlam1=(10,6886+0,0001xt)*sin(rad(x1))

call lamda(v2,sum,t,n)

hlaml=hlaml+sum

x1=40,01+382 .819%t+2 Oxhlaml

X2=248 .6-18,34xt

x3=198,0+720, 0%t

hlam0=(249 ,3542+191,41696%t)-0,0149%sin(rad(x1))
-0,0048xsin(rad(x2))-0.0004%xsin(rad(x3))
hlamda=rad(hlam0+hlaml)
bv=0.03227%sin(rad(200,0+191 ,409xt+hlaml))
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bv=atan(bv/sqrt(1l,0-bvxbv))
bv=deg(bv)
x1=-(0,040421+0,00000039%t.)
x2=273.768+191 ,399%t
g=x1*cos(rad(x2))+0,183844
call rsq(vZ2,sum,t,m)
q=gq+sum

rv=10, 0%xq

go to 50

Jjupiter
continue
x1=341,5208+30,34907xt
x2=245 ,94-30,349%xt
x3=162,78+0,38xt
an=x1+(0_,035+0 _,00028%t )xsin(rad(x2))+0,0004
-(0,0019+0,00002xt)xsin(rad(x3))
call lamda(v2,sum,t,n)
an=an+sum
ff=ant+5_528xsin(rad(an))+0,1666%sin{rad(2, 0%an))
+0,007*sin(rad(3.0%an))+0,0003%sin(rad(4,0%an))
hlam0=0,0075%sin(rad(2. 0%ff+5,94))
hlamda=ff+hlam0+13.6526+0, 01396t
hlamda=rad(hlamda)
x1=0,02288%%sin(rad(ff+272.975))
bv=atan({x1/sqrt(1, 0-x1%xx1))
bv=deg (bv)
x1=Ff+35,52

x2=291 ,9-29 94xt
x3=196,0-24. 0%t
bv=bv+(0,0128+0, 0001*t)*sxn(rad(x1))
+0.001xsin{rad(x2))+0,.0003xsin(rad(x3))
x1=245 ,93-30, 349t
gq=(0.000132+0, 000001 1%t ) *cos (rad(x1))
call rsq(vZ2,sum,t,m)
g=g+sum
rv=10, 0%xq
rv=rvk5_190688/(1.0+0,048254%cos(rad(ff)))
rv=f(rv)
go to 50

saturmn

continue

x1=250.,29+12 .221%t
x2=265,8-11,81%¢t

x3=162.7+0 38xt

x4=262 .0+24, 44%¢t
x1=(0,0934+0 ,00075%¢t )xsin{rad(xl))
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x2=(0,0057+0 ,00005*t Y*¥sin(rad(x2))

x3=(0,0049+0 ,00004xt)xsin(rad(x3))
x4=(0,0019+0,00002%t )xsin(rad(x4))
an=(12,3042+12,22117xt)+x1 +x2+x3+x4 -

call lamda(v2,sum,t,n)

an=an+sum

ff=an+6, 4215%sin(rad(an))+0,k2248%sin(rad(2.0%an))
+0.0109%sin(rad(3,0%xan))+0,0006xsin{rad(4,0xan))
hlam0=0,0272%sin(rad(2.0xff+135,53))
hlamda=ff+h]lam0+91 85640 01396kt

hlamda=rad(hlanda)

x1=0,043518%sin(rad(ff+337.763))
bv=atan(xl/sqrt(1.0-x1*x1))

bv=deg (bv)

x1=Ff+77 .06

x2=3,9~11 81x%t

x3=269,0-5 9%t

x4=135,0-30, 3%t
bv=bv+(0,0286+0_00023*t)*sin(rad(x1))+0,0024%sin(rad(x2))+
0.0008%sin(rad(x3))+0,0005*sin(rad(x4))

x1=70,28+12 2%t

x2=265 ,8-11 81%t
q=(0,000354+0,0000028%t.) *cos (rad(x1) )+0, 000183+
(0.000021+0,0000002%t)*cos(rad(x2))

call rsq({vZ22,sum,t,m)

q=qtsum

rv=10, Oxxq

rv=rv9 _508863/(1,0+0,056061%cos(rad{ff)))

rv=f(rv)

continue

ac=rvxcos{rad(bv))*cos(hlamda)-+rsxcos(slamda)
be=rvxcos(rad(bv))*sin(hlamda)-rsxsin{(slamda)
cc=rvxsin(rad(bv))

dep=sqrt (ac*ac+bckbc+cexec)

dlamda=deg (atan(bc/ac))

if(bc/ac.ge.0.0.and.ac.1t,0,0) dlamda=180,0+abs(dlamda)
if(bc/ac.ge.0.0,.and,ac.ge 0.0y dlamda=abs(dlamda)
if(bc/ac.1t.0,0,and,ac.ge.0,0) dlamda=360,0-abs{dlanda)
if(bc/ac.1t.0.0.and,ac.1t.0.0) dlamda=180, 0-abs(dlamnda)
dl amda=rad(dlamda)
delta=-0,0057/rs*cos(dlamda-slamda)-c/rvkcos(dlamda-hlamda)
hlamda=deg(dlamda)+delta

hlamda=rad(hlamda)

beta=cc/dep

continue

beta=atan{beta/sqrt(l.0-betakbeta))

return

end
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subroutine lamda{x,sum,t,n)
dimension x(50,3)

sum=0,0

do 10 i=1,n
w=x(1,2)+x(i,3)%t
w=w/180,0%3, 14158265359d00
sum=sum+x(i, 1)*sin(w)
continue

return

end

subroutine rsq(x,sum,t,n)
dimension x(50,3)

sum=0,0 ‘

do 10 i=1,n
w=x{(1,2)+x(i,3)%t
w=w/180,0%3,14159265359d 00
sum=sum+x(i, 1)*cos(w)
continue

return

end
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