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Proper Orthogonal Decomposition and Low Dimensional Approximation of
Aero-Optical Aberrated Wavefronts

XIE Wen-ke, JIANG Zong-fu
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Abstract The aero-optical aberrated wavefronts are measured by applying Hartmann wavefront sensor when the
collimated parallel beam passes through a low speed heated turbulent jet. Proper orthogonal decomposition (POD)
and the low dimensional approximation are applied to the aberrated wavefront time series, the comparisons between
the measured wavefronts and low dimensional approximation reconstruction wavefronts of 16% and 1008* were
conducted. The results indicated that the aberrated wavefronts can be expanded by the POD group and can be
described with a few POD modes, with the more the reconstruction modes the more the reconstruction precision.

Due to the difference of the spacial correlation of phase pulsating quantity at different wavefront positions, the
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reconstruction precision different data points is not same for the same reconstruction modes.
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approximation; adaptive correction
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Fig. 2 (a) Hartmann wavefront measuring system;

(b) layout of beam and jet; (c) subapertures distribution
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(a) first four POD modes; (b) first four time coefficients
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Table 1 Generalized energy distribution among POD modes,

normalized energy and cumulated energy

Mode (n) A E, /% 3E, /7
1 2.33 16. 15 16. 15
2 1. 80 12, 42 28. 57
3 1.33 9. 19 37.76
4 1.01 6.98 44,74
5 0. 89 6.13 50. 87
6 0. 59 4.06 54,93
7 0. 54 3.71 58. 64
8 0. 47 3.28 61. 92
9 0. 41 2.85 64. 76

10 0. 39 2.69 67.45
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