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Research on Photoelectric Theodolite Intersection Based on
Air Trajectory Testing Methods and Its Error
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Abstract ; The air trajectory testing methods based on photoelectric theodolite intersection without distance measuring

information is discussed and the errors of the methods are analyzed. The appropriate application cases of the methods are

proposed then.
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X, X, - X,
|:Y;]= [Ao][Bo][Yo -Y,
Z; Z,-2,

cosFS; 0 sinFS§, cosB, sinB, 0
ﬁEP;Aoz[ 0 1 0 };[Bﬂ:[ -sinB, cosB, 0:];

-sinFS;, 0 cosFS; 0 0 1
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X, =[N.(1~¢) +H,]sinB,
{Yo =(N;+H,)cosB,cos(L, -L,);
Zy=(N;+H )cosB;sin(L, - L)
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Z,=0
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a¢=6378 245 m, b=6 356 863.018 77 m, ¢’ = (a’ - b*)/a’ =
0.006 693 421 623,
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Fig. 1 Relative space ubiety drawing between measuring targets

and surveying stations
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R,=[ (X, ~-X) +(Y, -Y)+(Z,-2)1"
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A, =180° ~arcsin[ (Z,, - Z,)/L,1, X, -X,<0 (4)
E, =arctg{ (Y, -Y,)/L,]
L, =[(X,, -X)? +(Z,, -Z)"1"?
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[X.1=0X.."1+[4X,]
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X =X, +1,cosA,
{y»n' =Y, +l, gk, (8)
Z,. =Z, +lsind,, ’
Yo=Y, + L1k, 9)
Z,. =2, +1,8in4,,
WE MM
M, =cosA, (X, -X,) +tgE,, (Y, - Y,) +sind;(Z, - Z,)
{M1"=005A2|(X2 -X,) +1gEy (Y, - 1)) +sindy (Z, - Z,)
R M) H MRS, B M MBS RRME M,

{an' =X, +1,co84,,

(10)
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Fig.2 Space ubiety chart of different surfaces intersection
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_M\"Tcos(Ay, -4,) +1gEy tgEy ] + M, 'sec’ Ey
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Fig. 3 The errors of four kinds of calculation methods of space

air trajectory intersection at XYZ directions
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