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Abstract

Among the methods for determination of the angular coordinates of astronomical
objects, particularly topic is the Turner method based on static processing of data information
for star number of three and more.

With regard to optical electronic apparatuses used in astronomical practice which
high resolution and vision field lower than one degree feature the methods for angular
coordinates determination with minimum number of supporting (catalogical) stars become
topical. In such conditions it is necessary to re-exgmine the gititude to orthogonal methods,
whose accuracy can be increased rhrough statistical analysis.

The calculation of the ideal coordinates and the equatorial coordinates of an
astronemical object is shown as well as the possible errors in their determination.

A priori it is supposed that the orthogonality methad is more effective because of
the fact that the possibility for appearance of two stars in the vision field is greater than for

three ones.
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Among the methods for determination of the angular coordinates of
astronomical objects, particularly topical is the Turner method based on statical
processing of data information for three and more supporting stars number k =
3 and the method of four constant (orthogonal) ones using two supporting
points [1,2, 3].

In relation with the widely spread optic-electronical measuring systems
in astronomical practice, which have high-resolution ability and relatively a
narrow vision figld- smaller than one degree [6], the methods for determining
the angular coordinates arises with minimum number of points of support
(catalog) stars. Become topical in these conditions, the attitude to the orthogonal
methods has to be reconsidered, the accuracy of which can be increased by
way of statistical arrangement in k > 2.

The influence of differential effects on optical systems with a narrow
vision field is insignificant.

A method for determination of angular coordinates of astronomical
objects, spreading on stars number k > 2 and calculation of objects coordinates
by the least square method is presented.

The correlation between the ideal and the measured coordinates is
expressed by formulas [1,3]:

L =ax; +by; +¢

(1) n; =-bx; +ay; +f if i=Lk,

where: x, y — calculated coordinates of supporting stars;
£, n — ideal coordinates of supporting stars.

The expression (1) can be also wretten in the following way:
(2) Vi =Xy ;4 +X2,i32+133+03+§1’j
or in matrix form:

(3) v=Xa+§
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where: X is a matrix made by rows

Rl,i{ia,ia X1 >0}
(4) and
Xy (%o, —%1.5.1,0}

and calculating the equations
(5) Q=XXK=Q"' , L=X¢i=-KL ,

where: G — vector evaluating the constant staff;
Q — a matrix with normal equations as follows:

i+ 3] 0 ] o]

® 0 [xf]a—[xﬁ] x:] =[x,]
x;] Ix;] K 0
[Xz] ~x/] 0 k

The cell method for matrix calculation [10] with regards to the
symmetry and other characters of the matrix Q applying, it allows to find the
most suitable form for passing from the calculated coordinates to the matrix
K elements, forming and transporting the matrix X, and forming and rotating
the matrix Q. The matrix K is as follows:

7 K=Q'=(xx) =$,
where: R= [x§]+ [x%] ;

wesm b
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The elements of the vector [, have the following values:

[Xl.‘:l]Jr [x28,
=X = [x26) ]+ [x€:]
®) 2]

[&.]

i

For ideal coordinates of the astronomical object, the following
expression holds:

Ei:—KL E)
(9) §I=}7:1,5 \
E.'Z _2275 s

and its equatorial coordinates’ estimates at known formula [1]:

(10) a—arctg[ S ; ]+A

cosD—&,sinD

sin D + &5 cosD)cos(a — A)}

5 = arctg)
(ab e g[ cosD—£&,sinD

where A and D are the equatorial coordinates in the stuff centre.

The errors in obtaining the coordinates of the object A_ and A, are
collected from the error in the reduction A, and the error of the calculated
coordinates of the object A .

(12)  Ag=4g +MA, and Ay=A, +Ma,
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Here, the scale multiplier: M = ﬁ(alz + a% [1].

The reduction error in solving a system of 2k equations of four
unknowns by the least square method is determined by dispersion {11]:

2
vi ; V3

(13) 0‘2(551]_ (klz) L, Z(Aaz)=2(k_2)1’z

where the weight coefficients P, and P, are determined by formulas [11]:

2
_ x| % 1t %l |
el
082 %2 | K2 b

o vl

Having attention to = X, P, and P, can be presented in square

oa

form suitable for the vectors X, and ¥, and the matrix K [8}:
(] 6) PI = _;;K;I' and pz = XIE KX2

The final formula accuracy estimating is the accuracy:

2

an  sla,)= \/ 1 (k""_ 2)P, + Mzsz(ﬁxl):os[)
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(18) 3(A5)=\/1(k—2)p2+M202(Ax3)

In conclusion it has to be marked the question for comparison of the
effectiveness of that and the other methods can be a topic of special
investigation but apriori it is supposed the orthogonality method is more
effective because of the fact that the possibility for appearance in the two stars
field of vision is bigger than of the three ones.
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ONPEJAEJISAHE HA BIVIOBHUTE KOOPAUHATHI HA
ACTPOHOMHYHHA OBEKTH YPE3 U3ITIOA3BAHE HA
OIITHUKO-EJIEKTPOHHH U3MEPBATEJIHH CHCTEMHA

A Kexos, I Mapoupocan
Peziome

HM3nom3BaneTo B aCTPOHOMMYHATA NPAKTHKA HA ONTHKO-CNEXTPOHHH
CHCTEMH C BHCOKa [[POHHIATETHA CIOCOGHOCT M CPABHHTENHO TACHO 3PUTENIHO
IIOJI¢ MOTHBUpa AKTYalHOCTTA Ha METOJMTE 3a ONpeeiisHe Ha BITIOBUTE
KOODAHWHATH HA MEHHEMaJeH Opoit OMOpHM (KaTIONKHN) 3BE3/H.

Ilpennoxen ¢ MeTOL 3a ONpemeNsHe Hd BINOBUTE KOOPDAHHATH Ha
ACTPOHOMUIHM O0EKTH, paslIpOCTpaHeHH Ha OpoH 3B€311 Kk > 2 W M34HCIIBaHe
Ha KOOPAWHATHTE Ha O0EKTH 10 METO/a Ha HaH-MaJIKUTE KBaIPATH.

B 3akmoueHne e orbens3aHo, ye npobieMbT 3a CPABHABAHE HA
e(peKTHBHOCTTA HAa TO3H U APYTH MeToau Tpsabea ma ObJde nmpeaMeT Ra
CHEIMANHO H3CAEABAHE, HO ATIPHOPHO MOXKE Ja €€ IIPEAIION0XKH, Y€ 38 OIITHKO-
€EKTPOHHH CHCTEMH OPTOrOHATHUAT METO/ € IO-¢(PeKTHBEH Nopany PaKta,
3¢ BEPOATHOCTTA 3@ [I0BA B 3PHTEIHOTO NOJE HA [BE 3BE3MAH € TIO-TONIAMO,
OTKOJIKOTO Ha TPH.
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