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Abstract: To address the limitation of conventional mechanical vibration-isolation indices, which cannot
effectively characterize elastic-vibration-induced line-of-sight (LOS) disturbances in large optical vibration-
isolation systems, an LLOS stability evaluation method for such platforms is proposed. Elastic vibration of
the platform is identified as the primary source of LOS disturbance. A virtual LOS model is established to
investigate the mechanism by which platform-induced 1.LOS disturbances affect optical testing. The LOS
disturbance is decomposed into high-frequency jitter and low-frequency drift, enabling accurate quantifica-

tion of both components. An engineering analysis model is developed for an optical vibration-isolation plat-
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form. The modal characteristics of the platform and the random response characteristics of the virtual LOS
disturbance are analyzed in detail, thereby completing the evaluation and quantification of L.LOS jitter and
drift. The results indicate that the seventh-order first vertical bending mode and the eleventh-order first tor-
sional bending mode are the dominant contributors to LOS disturbances in the pitching and yawing direc-
tions, respectively. A multi-point synchronous micro-vibration measurement method is subsequently ad-
opted for experimental validation. The measured RMS values of LOS jitter in the pitching and yawing di-
rections are 0.094 6 nrad and 0. 160 nrad, respectively, while the corresponding RMS drift values are
0.499 nrad and 0. 870 nrad. The maximum relative error between the experimental and simulation results
does not exceed 5% , demonstrating the reliability of the proposed analysis method. This approach pro-
vides a novel and effective framework for evaluating the stability of large optical vibration-isolation plat-
forms and is of considerable significance for engineering applications.

Key words: optical vibration isolation system; optical testing; stability; virtual line-of-sight (LOS) ;

LOS jitter; LOS drift
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Fig. 1 Virtual line-of-sight (LOS) model of optical vibra-

tion isolation platform (OVIP)
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Fig.2 Finite element model of vibration isolation system
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Tab.1 Modal analysis results of first six natural modes

Mode order  Frequency/Hz Mode shape
1 0.851 Roll rocking
2 0. 856 Pitch rocking
3 0. 885 Vertical plunge
4 0.958 Pitch swinging
5 0.997 Yaw
6 1.054 Roll swinging
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Tab.2 Vibration excitation at each measuring point

Vibration Vibration velocity RMS/(mmes ')

direction  point 1 Point 2 Point 3 Point 4
X 0.004 53 0.00442 0.00460 0.004 50
Y 0.00554 0.00572 0.00576 0.005 66
4 0.0113 0.0111 0.0113 0.0115
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Tab.5 Comparison of simulation analysis and test results (nrad)
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