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Bundle Adjustment Applied in Photogrammetric
Survey of Solar Panel
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Abstract Due to the large span, small elasticity and feebleness damp in aerospace, the solar panel easily generates non-
linear vibration with low frequency. It is difficult to measure the vibration with traditional sensors. This paper gives a design
to measure the vibration with photogrammetric survey, and at the same time, the method of bundle adjustment is applied to
modify the position of targets. Sometimes the parameters of the camera may be changed, bundle adjustment is secondly

applied to modify the changed parameters, which advances the robust of this design. At last, this paper testifies the

feasibility of bundle adjustment applied in the design to modify the camera’ s parameters with numerical emulator.
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Fig.1 Sketch map of vibration of solar panel
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Fig.2 Sketch map of vibration of cooperated point
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Fig.3 Scheme of measurement of vibration of solar panel
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Fig.4 Reference frame
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Tab.1 Modified angle parameters of camera

3 T 4 52 (E Kz LEME FEBEMH
k=0.05 « =0.000 000 £ =0.025733
$=0.02 @ =0.000 000 @ = -0.002370
w=0.109 669 ® =0.099 669 © =0.109744

#2 BRAZEHCEXR
Tab.2 Comparison of position of target

HE KUBEME FEBEHE
x =0. 298 501 x=0.241117 x =0.294798
Hiz 1
y =0. 029950 y=-0.022523 y=0.015166
B % =0. 000 000 x=-0.054733 x= -0.000484
Hiz 2
y =0. 000 000 y =0.022287 y= -0.022233
x=-0.298501 x= -0.352698 x= -0.295766
B3
y=-0.029950 y=-0.067417 y= -0.059632

%3 BERzZECENR
Tab.3 Comparison of position of target

HE RUMEME FEBIEHE
£=0.497502  x=0.441544  x=0,494953
Hir 1
y=0.049917  y=0.052436  y=0.047341
£=0.000000  x= ~0.054733 = -0.000168
B2
y=0.000000  y=~0.022287 y= -0.022340
x=-0.497502 x= ~0.552527 = —0.495289
B3
y=-0.049917 = -0.097683 = -0.092021
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Tab.4 Modified angle parameters of camera

30T 7 2 4B k7 kb E PEBEE
« =0. 060 000 x =0. 000 000 x =0. 048922
©=0.010000 ©=0.000000 @=-0.004117
w =0.119669 @ =0.099 669 @=0.113750
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Tab.5 Comparison of position of target

-0 SUuRAE FEBEME
x =0.497502 x=0.461141 x=0.494 043
B#R 1
¥ =0.049917 y=0.035483 ¥ =0. 043021
~ x =0. 000 000 x=-0.035024 = -0.000419
B2
¥ =0. 000 000 y= -0.044447 y= -0.031190
x=-0.497502 x=-0.531071 x= -0.494881
HiR 3
y=-0.049917 y=-0.124803 y= -0.105401
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Tab.6 Comparison of position of target

HiE SHBEM FEBIEE
x=0. 199001 % =0. 166 599 x=0. 196536
HiR 1
y=0.019 967 y=-0.012232 y= -0.014887
£=0.000000  x=-0.035024 x= -0.002337
Bz 2
y =0. 000 000 y=-0.044447 y= -0.036093
x= -0.199001 x=-0.232929 x= -0.201209
H#m 3
y=-0.019967 y=-0.076506 y= -0.057298
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