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Enter approximate RA Dec of center of image (hh mm ss.s... #dd mm ss.s...):
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Enter number of stars to use in calculating the plate constants (at least 4, no more than 10):

3. lawna lsduoarusuiuniamaamTY LAz e xy Y89A1I81984 taazaldadly
¥4 Enter for each star its RA Dec, and the x y pixel coordinates of its image centroid
(RA Dec in the format hh mm ss.s... #dd mm ss.s...; X y in the format XxX.XXX... yyy.yyy...):

4. lanna x,y vo9a121U51nsuaeluves Enter x y pixel coordinates of the centroid of

object of unknown RA Dec: ﬁﬁgﬂﬁ n-1

Astrometric Position Calculator

Use this page to compute accurate equatorial coordinates (Right Ascension and Declination) for an object in your image -- an asteroid or comet, for example. If you have a question about
what an entry box is asking for, or the meaning of a result box, click on the nearby "?". A set of example entries is given; note their format. Clicking on the "Calculate” button will compute
"plate constants" for the image and the RA and Dec for the object using a standard astrometric calculation procedure.

Enter approximate RA Dec of center of image (hh mm ss.s... +dd mm ss.s...): 20 02 00.00 +13 50 00.00 2

Enter number of stars to use in calculating the plate constants (at least 4, no more than 10): 4 2

Enter for each star its RA Dec, and the x y pixel coordinates of its image centroid (2)
(RA Dec in the format hh mm ss.s... +dd mm ss.s...; x y in the format o000 yyy.yyy...)

RA DeC: 20 02 49.691 +14 09 38.11 Xy 279.23 877.94
RA DeC: 20 03 58.936 +13 39 13.57 XY 14.59 373.46
RA Dec: 20 00 44.093 +13 32 00.31 X y: 79431 272.06
RA Dec: 20 02 45.502 +13 37 15.97 X y: 307.11 346.88
RA Dec: Xy:

RA Dec: xy:

RA Dec: xy:

RA Dec: Xy:

RA Dec: Xy:

RA Dec: xXy:

Enter x y pixel coordinates of the centroid of object of unknown RA Dec:
382.41 521.57 2
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518 plate constants INFDI Resulting plate constants
5.2 A1 residual (A1AUAAIAAADUTNADINAITHYAINAANIATFIUNY
4 v W a o < I '
plate coordinate) eumu,ﬂu”limmamu%uﬂmﬂﬂmu%u Failua rms (root mean square) 130

F1ANADIVDINAIADI IINYD Resulting RMS residual in RA (seconds) and Dec (arcseconds):
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AUIAAAIUTY 10T Resulting RMS residual in arcseconds:
1 A w J v v a v 1
5.4 ﬂ'IWﬂﬂ"liﬁl,!,'f)ﬁ!,"h'uﬁlfuﬂﬂlﬂﬂﬁ!u%umﬂﬂﬂ'ﬂiﬂiuﬂiﬁ 1NYDN Resulting

RA Dec of object: ﬁigﬂ‘ﬁ -2

Resulting plate constants(?):
a= b=

d= e

c=
f=

Resulting RMS residual in RA (seconds) and Dec (arcseconds): @
Resulting RMS residual in arcseconds: (€3]

Resulting RA Dec of object: (€3]
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cos ¢ =sin 5'sin D +cos 5 cos D cos(a — A) (n-11)
singsin@ = cos 5(a — A) (n-12)
sin ¢ cos @ = sin 5 cos D —cos §'sin D cos(a — A) (n-13)

Maums (0 —13) /(- 11) uazlFaums (0 — 10) a2 1a
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= n- 14
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A-3 Source code Va411/51Un5% Sky Image Processor (SIP)

<HTML>
<HEAD>

<title>Astrometry Calculator</title>

<SCRIPT LANGUAGE="JavaScript">

<!-- Beginning of JavaScript -

dr = Math.PI/180.0;

function popup(mylink, windowname)
{
if (! window.focus)return true;
var href;
if (typeof(mylink) == 'string’)
href=mylink;
else
href=mylink.href;
window.open(href, windowname, 'width=400,height=200,scrollbars=yes');

return false;

function decimal(h,m,s)
{
// Produces decimal value coordinate from sexagesimal input value
var sign = 1;
if(h<0)sign=-1;
var vl = Math.abs(h);

var v = sign * (vl + m/60 + s/3600);
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return v;

function sexagesimal(decimalValue)

{
// Produces sexagesimal coordinate values from decimal input value
var h,m,s;
sign = 1;
if (decimalValue < 0) sign = 1;
decimalValue = Math.abs(decimalValue);
h = Math.floor(decimalValue);
var mDecimal = 60 * (decimalValue - h);
m = Math.floor(mDecimal);
s = 60 * (mDecimal - m);
h = sign * h;

return {hours: h, minutes: m, seconds: s};

function indexOfNextNonBlankChar(inputString, stringLength, fromIndex)
{

for (var j=fromlIndex; j < stringLength; j++)

{

if(inputString.charAt(j) !="") return j;
H

return stringLength - 1;

function RADec(inputString)
{

// Produces separate RA and Dec values from a single input string
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var h,m,s,d,am,as;

var stringLength = inputString.length;

var index1, index2;

index1 = indexOfNextNonBlankChar(inputString, stringLength, 0);

index2 = inputString.indexOf(" ",index1);

h = Number(inputString.substring(index 1,index2));

index1 = indexOfNextNonBlankChar(inputString, stringLength, index2+1);
index2 = inputString.indexOf(" ",index1);

m = Number(inputString.substring(index1,index2));

index1 = indexOfNextNonBlankChar(inputString, stringLength, index2+1);
index2 = inputString.indexOf(" ",index1);

s = Number(inputString.substring(index 1,index2));

index1 = indexOfNextNonBlankChar(inputString, stringLength, index2+1);
index2 = inputString.indexOf(" ",index1);

d = Number(inputString.substring(index 1,index2));

index1 = indexOfNextNonBlankChar(inputString, stringLength, index2+1);
index2 = inputString.indexOf(" ",index1);

am = Number(inputString.substring(index1,index2));

index1 = indexOfNextNonBlankChar(inputString, stringLength, index2+1);
index2 = stringLength;

as = Number(inputString.substring(index1,index2));

return {h: h, m: m, s: s, d: d, am: am, as: as};

function xy(inputString)

{
// Produces separate x and y values from a single input string
var x,y;
var stringLength = inputString.length;

var index1,index2;
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index1 = indexOfNextNonBlankChar(inputString, stringLength, 0);

index2 = inputString.indexOf(" ",index1);

x = Number(inputString.substring(index 1,index2));

index1 = indexOfNextNonBlankChar(inputString, stringLength, index2+1);
index2 = stringLength;

y = Number(inputString.substring(index 1,index2));

return {x: X, y: y};

function astRed(form)
{
var X = new Array(10);
vary = new Array(10);
var x1 = new Array(10);
var yl = new Array(10);
var a = new Array(10);
var d = new Array(10);
var r = new Array(10,9);
var ra = new Array(10);
var rd = new Array(10);
var FL = 1;
result = RADec(form.centerRADec.value);
var nh = result.h;
var nm = result.m;
var ns = result.s;
var ndeg = result.d;
var nam = result.am;
var nas = result.as;
var nRA = decimal(nh,nm,ns);

var a0 = nRA*15*dr;
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var a0deg = nRA*15;

var nDec = decimal(ndeg,nam,ns);

var dO0 = nDec * dr;

var dOdeg = nDec;

var sd = Math.sin(d0);

var c¢d = Math.cos(d0);

var n = form.n.value; // number of stars

// Read in the RA and Dec of each star, converting to decimal values,
// and the X,y pixel coordinates of the centroid of each star:
result = RADec(form.radec0.value);

a[0] = decimal(result.h,result.m,result.s)*15%*dr;
d[0] = decimal(result.d,result.am,result.as)*dr;
result = xy(form.xy0.value);

x[0] = result.x; y[0] = result.y;

result = RADec(form.radec1.value);

a[1] = decimal(result.h,result.m,result.s)*15%*dr;
d[1] = decimal(result.d,result.am,result.as)*dr;
result = xy(form.xy1.value);

x[1] =result.x; y[1] = result.y;

result = RADec(form.radec2.value);

a[2] = decimal(result.h,result.m,result.s)*15*dr;
d[2] = decimal(result.d,result.am,result.as)*dr;
result = xy(form.xy2.value);

x[2] = result.x; y[2] = result.y;

result = RADec(form.radec3.value);

a[3] = decimal(result.h,result.m,result.s)*15%*dr;
d[3] = decimal(result.d,result.am,result.as)*dr;
result = xy(form.xy3.value);

x[3] = result.x; y[3] = result.y;

result = RADec(form.radec4.value);
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a[4] = decimal(result.h,result.m,result.s)*15*dr;
d[4] = decimal(result.d,result.am,result.as)*dr;
result = xy(form.xy4.value);

x[4] = result.x; y[4] = result.y;

result = RADec(form.radec5.value);

a[5] = decimal(result.h,result.m,result.s)*15*dr;
d[5] = decimal(result.d,result.am,result.as)*dr;
result = xy(form.xy5.value);

x[5] = result.x; y[5] = result.y;

result = RADec(form.radec6.value);

a[6] = decimal(result.h,result.m,result.s)*15%*dr;
d[6] = decimal(result.d,result.am,result.as)*dr;
result = xy(form.xy6.value);

x[6] = result.x; y[6] = result.y;

result = RADec(form.radec7.value);

a[7] = decimal(result.h,result.m,result.s)*15%*dr;
d[7] = decimal(result.d,result.am,result.as)*dr;
result = xy(form.xy7.value);

x[7] = result.x; y[7] = result.y;

result = RADec(form.radec8.value);

a[8] = decimal(result.h,result.m,result.s)*15*dr;
d[8] = decimal(result.d,result.am,result.as)*dr;
result = xy(form.xy8.value);

x[8] = result.x; y[8] = result.y;

result = RADec(form.radec9.value);

a[9] = decimal(result.h,result.m,result.s)*15%*dr;
d[9] = decimal(result.d,result.am,result.as)*dr;
result = xy(form.xy9.value);

x[9] = result.x; y[9] = result.y;

for (var j=0; j < n; j++)



}

var sj = Math.sin(d[j]);

var ¢j = Math.cos(d[j]);

var hh = sj*sd+cj*cd*Math.cos(a[j]-a0);
x1[j] = ¢cj*Math.sin(a[j]-a0)/hh;

y1[j] = (sj*cd-cj*sd*Math.cos(a[j]-a0))/hh

var r1=0;

var r2=0;

var r3=0;

var r7=0;

var r8=0;

var r9=0;

var xs=0;

var ys=0;

for (var j=0; j <n; j*++)

{

xs=Number(xs)+Number(x[j]);
ys=Number(ys)+Number(y[j]);
1(j,0]=x[j]*x[jl;

r1=Number(r1 }+Number(r[j,0]);
rfj, =ylil*y[jl;
r2=Number(r2)+Number(r[j,1]);
rlj,21=x[jI*yljl;
r3=Number(r3)+Number(r[j,2]);
rlj.61=y1[jl-y[iJ/FL;
r7=Number(r7)+Number(r[j,6]);
rfj, 71=r(j.61*x[j1;
r8=Number(r8)+Number(r[j,7]);
rlj.81=rlj,61*yljl;

>

50
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r9=Number(r9)+Number(r[},8]);
H
// Now solve for plate constants d, e, f, by Cramer's Rule
var dd=r1*(r2*n-ys*ys)-r3*(r3*n-xs*ys)+xs*(r3 *ys-xs*r2);
var ddd=r8*(r2*n-ys*ys)-r3*(r9*n-r7*ys)+xs*(r9*ys-r7*r2);
var eee=r1*(r9*n-r7*ys)-r8*(r3*n-xs*ys)+xs*(r3*r7-xs*19);

var fff=r1*(r2*r7-ys*r9)-r3*(r3*r7-xs*r9)+r8*(r3*ys-xs*r2);

ddd=ddd/dd; aums#i 194 plate constant d, ¢, £

ece=cee/dd; dy x}+ey xy, +f> . x,=> (Y, -y, /FLK,
M | dY e+ /S = ST - L,
var r4=0; de,. +eZy,. +fn=Z(Y,. —y,./FL)

var r5=0;

var 16=0;

for (var j=0; j <n; j++)

{

r[j,31=x1[j]-x[j1/FL;

r4-Number(r4)-Number([j 3]): aum 3191 plate constant a, b, ¢
i, 41=rli,31#x; ay x! +bYxy, +cyx, = (X, —x,/FL),
r5=Number(rS)-Number(t[j,4]); ay xy, +by vl +cy =Y (X, —x,/FL)y,
1fj.51=003.31%y [; adx +bQ v, +en=2 (X, ~x,/FL)
r6=Number(r6)+Number(x[j,5]);

H

// Now solve for plate constants a, b, ¢, by Cramer's Rule
var aaa=r5*(r2*n-ys*ys)-r3*(r6*n-r4*ys)+xs*(r6 *ys-r4 *12);
var bbb=r1*(r6*n-r4*ys)-r5*(r3*n-xs*ys)+xs*(r3*r4-xs*r6);
var cce=r1*(12*r4-ys*16)-r3*(r3*r4-xs*r6)+r5*(r3 *ys-xs*r2);
aaa=aaa/dd;
bbb=bbb/dd;
cce=ccc/dd;

// ' Write out resulting plate constants:
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15K reasidual

form.a.value = aaa; ra=x—FL*(X —(ax+by +c))
form.b.value = bbb; rd =y —FL*(Y —(dx+ey+ f))
form.c.value = ccc; as = Z[x, —FL* (X,- - (axi +by, + C))]2
form.d.value = ddd; ds = Z[}’, —FL* (Y: - (dxz‘ tey + f))]2
form.e.value = eee; sigmal = \Jas /(n—3), sigma2 = \Jds /(n—3)

£ = fff; n=3
form.f.value = {if, sigma3 = % #3600 15]1 reasidual Tun1 R.A.(s)

// Now find the rms residuals dr*15cosD
ds/(n—3
var as=0; sigma4 = % *360013]% reasidual Tuin Dec.(as)
r
var ds=0; sigmas = \[(as + ds)/(n—3)
var res2=0;
’ ds)/(n—3 -
o . sigmab = ‘/(as - S) (n ) *360013]1 reasidual TunANANIA(as)

for (var j=0; j <n; j++) :
{ e dr = /180

ra[jl=x[j]-FL*(x1[j]-(aaa*x[j]+bbb*y[j]+ccc));
rd[jl=y[jl-FL*(y1[j]-(ddd*x[j]+eee*y[j]+fff));
as=Number(as)+Math.pow(ra[j],2);
ds=Number(ds)+Math.pow(rd[j],2);
res2 = Number(res2)+Math.pow(ra[j],2)+Math.pow(rd[j],2);

H

var sigmal=Math.sqrt(as/(n-3));

var sigma2=Math.sqrt(ds/(n-3));

var sigma3 = (sigmal/FL)*3600/(dr*15*Math.cos(d0));

var sigma4 = (sigma2/FL)*3600/dr;

var sigma5 = Math.sqrt(res2/(n-3));

var sigma6 = (sigma5/FL)*3600/dr;

form.sigma3.value = sigma3;

form.sigma4.value = sigma4;

form.sigma6.value = sigma6;

// Compute the standard coordinates of target
result = xy(form.xyt.value);

var Xt = result.x; var yt = result.y;
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var xx=aaa*xt+bbb*yt+ccct+xt/FL;

var yy=ddd*xt+eee*yt+{ff+yt/FL;

bbb=cd-yy*sd;

var g=Math.sqrt(Number(xx*xx)+Number(bbb*bbb));

// Find right ascension of target ﬁumjﬁi%’ﬁqﬁq RA.
var a5=Math.atan(xx/bbb); 4 X
o =a, + tan :
if{(bbb < 0) a5=a5+Math.PI; cosa, —¥sing,

var a6=Number(a5)+Number(a0);

if(a6 > 2*Math.PI) a6=a6-2*Math.PI;
if(a6 < 0) a6=Number(a6)+2*Math.PI;
var v=a6/(dr*15);

result = sexagesimal(v);

Sqo 1
var ial=result.hours; aumshi141A1 Dec.
var ia2=result.minutes; 5 = sin”! sin §, +Y cos &,
VI+ X +7?

var a3=result.seconds;

// Find declination of target

var d6=Math.atan((sd+yy*cd)/g);

v=d6/dr;

result = sexagesimal(v);

var id1=result.hours;

var id2=result.minutes;

var d3=result.seconds;

form.radect.value = ial+" "+ia2+" "+a3+" "+id1+" "+id2+" "+d3;

H
// - End of JavaScript - -->

</SCRIPT>
</HEAD>

<BODY>
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<h2>Astrometric Position Calculator</h2>

Use this page to compute accurate equatorial coordinates (Right
Ascension and Declination) for an object in your image --- an asteroid
or comet, for example. If you have a question about what an entry box is
asking for, or the meaning of a result box, click on the nearby "?". A

set of example entries is given; note their format. Clicking on the
"Calculate" button will compute "plate constants" for the image and the
RA and Dec for the object using a standard <a HREF="popup1.html"
onClick="return popup(this, 'popupl')">astrometric calculation

procedure</a>.

<hr>

<FORM name="testForm">

Enter approximate RA Dec of center of image (hh mm ss.s... &#177;dd mm ss.s...):
<input type="text" name="centerRADec" value="20 02 00.00 +13 50 00.00" size = 30>
<a HREF="popup2.html"

onClick="return popup(this, 'popup2')">?</a><br><br>

Enter number of stars to use in calculating the plate constants
(at least 4, no more than 10):

<input type="text" name="n" value="4" size=2>

<a HREF="popup3.html"

onClick="return popup(this, 'popup3')">?</a><br><br>

Enter for each star its RA Dec, and the x y pixel coordinates of its image centroid
<a HREF="popup4.html"
onClick="return popup(this, 'popup4')">(?)</a><br>

(RA Dec in the format hh mm ss.s... &#177;dd mm ss.s...;
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X y in the format Xxx.XXX... yyy.yyy...):<br>

RA Dec:

<input type="text" name="radec0" value="20 02 49.691 +14 09 38.11" size=35>
XYy:

<input type="text" name="xy0" value="279.23 877.94" size=20><br>

RA Dec:

<input type="text" name="radec1" value="20 03 58.936 +13 39 13.57" size=35>
Xy:

<input type="text" name="xy1" value="14.59 373.46" size=20><br>

RA Dec:

<input type="text" name="radec2" value="20 00 44.093 +13 32 00.31" size=35>
Xy:

<input type="text" name="xy2" value="794.31 272.06" size=20><br>

RA Dec:

<input type="text" name="radec3" value="20 02 45.502 +13 37 15.97" size=35>
XYy:

<input type="text" name="xy3" value="307.11 346.88" size=20><br>

RA Dec:

<input type="text" name="radec4" value="" size=35>

XYy:

<input type="text" name="xy4" value="" size=20><br>

RA Dec:

<input type="text" name="radec5" value="" size=35>

XYy:

<input type="text" name="xy5" value="" size=20><br>

RA Dec:

"

<input type="text" name="radec6" value="" size=35>
XYy:

<input type="text" name="xy6" value="" size=20><br>
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RA Dec:

<input type="text" name="radec7" value="" size=35>
XYy:

<input type="text" name="xy7" value="" size=20><br>
RA Dec:

<input type="text" name="radec8" value="" size=35>
XYy:

<input type="text" name="xy8" value="" size=20><br>
RA Dec:

<input type="text" name="radec9" value="" size=35>
Xy:

<input type="text" name="xy9" value="" size=20><br><br>

Enter x y pixel coordinates of the centroid of object of unknown RA Dec:<br>
<input type="text" name="xyt" value="382.41 521.57" size=20>
<a HREF="popup5.html"

onClick="return popup(this, 'popup5')">?</a><br><br>

<input type="button" value="Calculate"

onClick="astRed(document.testForm)"><br><br>

Resulting plate constants<a HREF="popup1.html"
onClick="return popup(this, 'popup1')">(?)</a>:<br>

a = <input type="text" name="a" value="" size=10>

b = <input type="text" name="b" value="" size=10>

¢ = <input type="text" name="c" value="" size=10><br>
d = <input type="text" name="d" value="" size=10>

"

¢ = <input type="text" name="e" value="" size=10>

f = <input type="text" name="f" value="" size=10><br><br>
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Resulting RMS residual in RA (seconds) and Dec (arcseconds):
<input type="text" name="sigma3" value="" size=7>
<input type="text" name="sigma4" value="" size=7><a HREF="popup6.html"

onClick="return popup(this, 'popup6')">(?)</a><br>

Resulting RMS residual in arcseconds:
<input type="text" name="sigma6" value="" size=7><a HREF="popup7.html"

onClick="return popup(this, 'popup7')">(?)</a><br><br>

Resulting RA Dec of object:

<input type="text" name="radect" value="" size=50><a HREF="popup8.html"
onClick="return popup(this, popup8')">(?)</a>

</FORM>

<hr>

<font size=-1> This astrometric position calculator is based on a <a
href="http://www.skypub.com/resources/software/basic/programs/marche.
bas">BASIC program</a> written by Jordan D. Marche and explained by him
in the July 1990 issue of <a href="http://www.skypub.com">Sky &

Telescope</a>, page 71.</font>

<hr>

Back to <A HREF="index.shtml">SIP homepage</A>

</BODY>

</HTML>



