Probably Recordings from a Lecture about Methods of Astronomical Observations
in the year around 1990 in the Astronomical Institute in Vienna.

The professor reported about overlaped photography of the sky in different time, while all
objects move and the mathematics which gives out the orbit parameters of all objects
(calculated back to the equinox of 1st Jan 1900 or so), while accuracy errors are corrected
especially the distortion of the telescope.
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Recordings from a Lecture about Methods of Astronomical Observations
page 1 of 5



F=A4.a—x=0 Linearform
mn n*1 m*1

Aa —xy=¢
(a"AT — x5)(Aa — x,) = &7¢

aTAT A a —xfAa—a"ATxy+ xI'x,  nrof rows and cols of the matrixes must be correct
SR

mn n1 —2aTATx,
ATA=0Q
24TA a = 24T x, ATAa = ATx,
a= (AT A)~1ATx, Bedingungsgleichungen
xy+pz—y=0 Helmert 1880
/}’1\ Edwards Deming 1943
27
| V2 | e 1955 Duanel Brown
X = Z_Z al B Ballistics Research Lab Rep 11 935
: 14
Vi, Aberdeen Proving Grounds, MD
ZTl
Astronomical Journal
Monthly Notices
Js
T, -1 T
s=¢'0 —2NF - —
§To71 5
OF OF . .
A= (—) X = (—) Funktionalmatrix
da 9x
E= o0 XT A

F(xg+0XTAa) =0 AT A =0
nxp px1

p+n Gleichungen

Recordings from a Lecture about Methods of Astronomical Observations
page 2 of 5



_(%F ol DL
A= ( ) aag T,
x=x0
_ (OF
X = (g)m(,
X=Xo

Fo = F(xo,a) (XZ)T(T '3) (2) + (}E)O) = (8)

XgXTA+Aa+Fy=0
-1
A=—(XoXT) ~(Aa+Fp)

a = —[AT(XaXT) 1A *AT (XoXT)"1F,

klassisches Ergebnis

Aa—x9=¢ og=sl Spezialfall von oben

A=A X=-1 XoX"=sI
1
(XoXT)t =—1 Fo =

a=(ATA) 1ATx,
Félle, daR die Matrix XoTA nicht singuldr ist

(F=ay+pz—y=0)

af 00 .. 00
¥ — 0:0 a:ﬁ O:O
00 00 .. ap
2 2
yiz, -1 a -(I)—ﬁ i 0 , 8
A=\ yz; -1 XoXT = . * +'B .
YmZm -1 0 0 a’ +,82
XoX™) 1 = PERNE Ly

Recordings from a Lecture about Methods of Astronomical Observations
page 3 of 5



Yi Y2 o Ym
AT(XeXT)™ Y| 22 2z - Zm

-1 -1 .. -1

a=—[AT(XaXT) 1A AT (XoXT)F,

wenn sie nicht singular ist

F= (i) 0 arpry=n
=(E)) @-s

XoXT = (Y“O v 8)

Folgendes:

YUYT 0 B M GO 0
0 0 CJ|IN|+|Hy|=1|0
BT cT 0 a 0 0

/ singuldr, invertierbar

(21 g) A, D quadratisch u. nicht gleichzeitig singular

Al +|D|?#0 —» |A] # 0

Zu invertieren

)G V=G D

Recordings from a Lecture about Methods of Astronomical Observations
page 4 of 5



AU+ BX =1
CU+DX =0

U=A"1I-BX)
U=A"14+A"B(D—-CA'B)1cA™?

(—CA"'B+ D)X +CA™ 1 =0
X=—(D—CA'B)"lCcA™?

AU+ BX =1 |

_BD"! -
CU + DX = 0 BD~+, addieren

U=A"1+A"B(D-CA'B)"1CAt = (A— BD1()!

Inversions—Lemma

Recordings from a Lecture about Methods of Astronomical Observations
page 5 of 5



