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Abstract: Three-axis intersecting point of horizontal three-axis flight simulator used for radar
simulation experiment shall be homocentric with spherical center of the RF array simulation system,
and initial attitude of the simulator shall meet the requirements to reduce the radar simulation error.
To achieve accurate position and attitude alignment of the simulator, an alignment method which can
compensate for plumb error in vertical axis of the theodolite and the initial angular error in the pitch
axis was put forward. Method: first, identified the position where three-axis intersecting point of the
theodolite was located by adopting the Iterative Least Square Method based on accurate coordinates of
the known base points and observation results of these base points; then determined the position and
initial attitude of the three-axis simulator through observation in the targets installed at inner axis and
middle axis end of the simulator by theodolite. Through actual test and adjustment, coordinate values
in three-axis intersection of the simulator were calculated to be —0. 485 mm, 0. 203 mm and —0. 475 mm,
with an outer ring direction error of —59”. The test results, within the position error range of 1 mm and

attitude error range of 2", help achieve position and attitude alignment of the three-axis simulator.
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Fig. 1 Sketch for position and attitude alignment using

theodolite
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Fig. 2 Sketch map while inner axis in the horizontal state
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Fig. 3 Sketch map while inner axis in the vertical state
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Tab.1 Horizontal and vertical angles of theodolite while
pointing to cardinal points
HE R KT F BHA
1 130°29'08" 99°03'55"
2 66°03'07" 98°28'30"
3 284°14'26" 85°37'22"
4 328°04'22" 81°12'44"
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Tab. 3 Horizontal and vertical angles of theodolites
while pointing to the target fixed on the end of
the inner axis in the vertical state

W Z N1 ZHAL 2

i K- % H A K- F A
0° 97°03'16"  74°45'33" 91°33'12"  74°08'09"
90°  97°01'09"  74°45'58" 91°31'59"  74°07'41"
180°  97°02'31"  74°46'29" 91°34'09"  74°07'13"
270°  97°04'35"  72°46'08" 91°35'22"  74°07'55"

WE 97°02'52.75"  74°46'02"  91°33'40.5" 74°07'44.5"

Tab. 2 Horizontal and vertical angles of theodolites
while pointing to the target fixed on the end of
the inner axis in the horizontal state

M 21 24 2
AT KA BH A K f A

0° 96°55'47"  72°26'08" 92°40'05"  71°44'21"
90° 96°53'44"  72°27'07" 92°38'23"  71°45'01"
180°  96°52'25"  72°25'23" 92°39'25"  71°47'19"
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I 96°54'07"  72°25'43"  92°39'46. 25" 71°45'47. 25"
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Tab. 4 Horizontal angles of theodolite while pointing to

the target fixed on the end of the middle axis

LB K-
—90° 94°53'23"
—60° 94°53'47"
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