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Influence of turntable error on axis error in digital zenith camera
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Abstract: There are axis errors in orientation processing of a digital zenith camera. This paper focuses
on how to compensate the axis errors among optical axis,rotation axis and vertical axis. To calculate
the astronomical coordinate of the vertical axis in a measuring station position, two star images in an
opposite direction were used to calculate the coordinate of the rotation axis. Thus, the compensation
between optical axis and rotation axis was avoided. A two-axis tilt sensor was used to measure the
inclination between rotation axis and vertical axis and the position coordinate of the vertical axis could
be obtained by compensating the angle error of the rotation axis. As the turntable error could impact
on the coordinate of rotation axis and tilt compensation, the influences of turntable error on the
calculation of rotation axis and tilt compensation were analyzed, respectively and the range of
turntable error was gained. The experimental data demonstrate that when the absolute value of the
latitude of the measuring station is below 88. 3°, the turntable should be below 35". Otherwise, the
turntable error should be below |1 166. 8cosd|”. The precision of rotation angle should be improved to
eliminate the influence of turntable error when the coordinate of the measuring station is calculated in
the opposite direction.
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Fig. 1 Schematic diagram of axis

PEAT 5 L A S I G0 e R 2 X AR B A 4R B E
FraR 5 Sr O E B Y R 3Kk T T A AR AR R
CCD BB AR 2, 1 2R U 2805 e B R AT 2
AN A bR FR 22 TE] A e

u —a b [x a

i P M A D B
s Cus o) AR IE A 1Y K BR U0 T A A, B0
T A b i 2ok TR E B B R S A B i AR B
Cas ) R PUNME R CCD EE 455 (o s s asr b)
PRI SR 4
0 —x m

A: n n ) ( 2 )

v, |7, (3)
MY R S H B2, (DR
INH

b: [m b U, U1

b= Ax. 4)

Ao A R AE R ) CCD BG4 #5241 5

BOERE b Ry i 1E B R A0 U T A bR 2R )
M. x MRk S% a0 a 0],

FEXFFRAY 2 008 b s e/ 3R vk 40

i W HR A B B B R al by oy o BIAE FREFR A

BB 0 e, WAL TR, BE R A

BOLAOLE 2 AR A R AL E 1 ML E 2

JiE 5 Bl %) P14 A8 s 1 K BR 7D P TG A1 A S AR ] £

V5 Bl PO (8 R AB AR N (s y,) s RERDDP



3092 e KRR 5 23 %
AL AR E N Cues o) BEALE 1 FALE 2 BE A7 VIZ AT, WA .

ZH (
A4S Amsin[%@] <0.01". (8)

—(a—d)x,+ (=0 y,+ (. — 1) =0,
(b—b)x,+(a—a)y,+(e,—c)=0. (5)
L m=a—d ., n=b—b,c=q—c,d=c—c
AT LR A e 2 ot O 1 BRI AR AR (B
o=0(me—nd)/(m*+1),
v,=—(md+ne)/(m* + ). (6
I 3 R 2 B v 1 LA A e R S S Tl
WL R SCAE AR . R AT ER A, E B A B e
R R LR L
2.1 BHERENFHREHES S H
T A T T8 2 ot s 1) LA A s N 5 7 X
0 A B R TR (H TR B 6 8 e 1) 3 e b A 7 B A
TR 22, 23 5 BT % O 0 TRIR A BB R A AR A

K2 JiEon s

Fig. 2 Schematic diagram of rotation
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Fig. 3 Angle between optical axis and rotation axis
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Tab.1 Part of experiment data
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Tab. 2 Coordinates of rotation axis
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Fig. 6 Angle between optical axis and rotation axis
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