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Abstract In order to satisfy the remote detection requirements for the surface defects on the cables of cable
stayed bridges, an opto— mechanical system of a high definition video telephoto objective is designed and
manufactured. According to the objective definition requirement of 4 mm at the distance of 300 m, the imaging
definition of 234 cycle/mm with a focal length of 320 mm is determined. A proper initial configuration is chosen,
and then some optimization procedures are carried out with the optics design program OSLO, including the
focus zooming, glass exchanging, lens reduction, etc. Finally an optical configuration of the telephoto objective
is obtained with the relative aperture of 1/5.7, the field angle of 2 @ =1.379°, and the definition of 250 cycle/mm.
The opto— mechanical structures are designed rationally and the experimental objective is manufactured. The
definition testifies that its actual objective definition reaches 4 mm at the distance of 300 m. The site imaging
experiment results at the location of a cable stayed bridge show that this system satisfies the remote detection
requirements for the surface defects on the real engineering structures.
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Fig.1 Calculation of the definition for the telephoto objective
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Fig.2 Configuration parameters of the telephoto objective with f=1000 mm
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Fig.3 Aberration curves of the telephoto objective with f'=1000 mm
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Fig.4 Aberration curves of the telephoto objective after the final optimization
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Fig.5 MTF curves of the telephoto objective after the final optimization
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101101-4



51, 101101(2014) NN EWNYEBIZHE www.opticsjournal.net
CMOS HHAL A BE G [H] , 3RA5 T 6B 8 3 09 e 3 M (9 S8 AR & . o B 7 8T LLFE S T LAY B 3% 51 5 am LA | A9 £k
P , 3 mum £k & WIBIHI AR L 4 mm 28 58 AT DL 98 2 FF 1, DR G AR 5% e 49 85 B AR 34 B T 7 300 m LA 4 4 mm 43
BRGER,

B 7 BRI RUR BRI . (a) SLE I R )T (b) X 315 moiz FE AR 1R
Fig.7 Definition test of the telephoto objective. (a) Photo of the experiment scene; (b) image of the target at the distance
of 315 m
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Fig.8 Site experiment at the Huxi Bridge in Liuzhou. (a) Full view of the Huxi Bridge; (b) image of the top of the cable

tower at a distance of about 140 m; (c) image of cracks at the middle of the cable tower at a distance of about 120 m; (d)

image of crack point of a cable at a distance of about 90 m
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