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Design of accurate adjustment mechanism for the attitude sensor
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Abstract: Aiming at the current practical problem that the calibration precision of ground test equipment of sensors is inconsistent with
the design value, a design scheme for a precision adjusting mechanism is presented with high resolution, high stability and five degree of
freedom, in order to meet the higher precision application demand of ground calibration of optical attitude sensors. At first, the influence
of conformity error of optical axis on position error of star point is analyzed. With a combination of the technical indicators of attitude
sensors, we adopt the independent control method of stacked adjusting hierarchy. Then, the gap elimination method is determined
according to the gap form within the mechanism. Besides, an adjusting mechanism structure meeting the calibration requirements for
sensors is designed. After that, statics analysis and modal analysis are carried out. Simulation results and test data show that the actual
measurement displacement resolution of the adjusting mechanism is better than 0. 1 m, and the angular resolution is 0. 1 second of arc.
During the stability test of star point position, star point position error decreases more than 5”compared with the error value in the test
which adopts conventional adjusting mechanisms. It may reduce the influence of conformity error of the optical axis on the calibration
precision of sensors and improve reliability of calibration results.
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Fig.1 Diagram for the calibration test principle of the

attitude sensor on ground
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Fig.2 Ideal docking model between the attitude

sensor and the test equipment
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Fig.3 Deviation model of optical axis offset
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Fig.4 Deviation model of optical axis tilted
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Fig.5 Deviation model of comprehensive error
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Table 1 Main specifications of five-degrees-

freedom adjustment mechanism
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Fig.6  Flow chart of overall structure
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Fig.7  Structure diagram of translation layer
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Fig.8 Structure diagram of precision-oriented components
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Fig.9 Structure diagram of deflection layer
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Table 2 Gaps existing in the system and

elimination methods
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Fig. 10  The overall three-dimension model
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Fig. 11  Deformation cloud diagram of the adjustment

mechanism and support frame self-weight
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Table 3 Six order modal analysis results
of the adjustment
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Fig. 12 Testing picture of adjustment mechanism

KRR AL 73BT AR DN 25 SR AT DLy 3 25 S
FEL o SR 550 nm (] DG HEATAG I, 285 4
Uk Ak b 84, IS SR AN IET 13 14 B SR g4 31
R R BRI 317 RS BE 29 90 nm | BERS B N
0. 1", 5 6l — Bk B B 300 nm PR 2R X LA,
TERENUA LR 20 S e HLA I 2E5K

BV —

- RMS
(l_(|§_4 nm

0.0Q pur

( / \
‘\}’ts y

ts. /4
666 441 566 441 I

(a) TR T 2 BB
(a) Interference fringe
pattern before adjusting

K13 SRR RLRS 73 B A D25 3R

Fig. 13 Displacement resolution test results of
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Fig. 14 Angle resolution test results of the mechanism
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Fig. 15 Test results of star’ s positional accuracy
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