5 34 4% DR = R 2 i
2014 4E 9 F ACTA OPTICA SINICA + il

I P A R LR B Y R

BAES BRE LR AR
DR E R R AR RO T TR B, K 300072
* WIH BK i W LA R A RS FD TP M0 545005
S HEMC TR R TP RS R S SE IR, ) AR 541004

FEE O TR R TSR AT AR BT R R BRI Y RO R . BUR R R BAF T
REFH 14 pm X104 pm BETE R SE S 1/2. 3"/ 1400 R F & 4 HE R B4 8 B ALY 50k (CMOS) #R 0L, A
T UG FCARAR AL 4> B 2R BT R80T 4y BE2E R 357 Ip/mm (IR IE Y AR FE N 320 mm, M FLAE N 1/6. 95, G
1.379°, TEWJ7 WAL 228 m A3 HE 2 mm AL DT, GE 85 i S 0T 5 30 A0 7 52 A 0 194 B g 0 0 B SR KR

KEIR ORI SRR W R AL R 5 2 AR A

hESEE 0436 XERFRIRES A doi: 10.3788/A0S201434.s122004

Optical System Design of the Four Lenses High Definition Video
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Abstract In order to realize remote detection of surface cracks of cable-stayed bridges, a four lenses high definition
video telephoto objective is designed. The image sensor is a complementary metal-oxide-semiconductor (CMOS)
camera with a cell size of 1.4 ym>X1.4 pm. target surface size of 1/2.3" and a definition of 14 megapixel. To match
the design requirement of the camera, the definition on the image surface of the telephoto objective is designed as
357 Ip/mm, with a focal length of 320 mm, the relative aperture of 1/6.95, and the angle of view field of 1.379°. On
the object side, the telephoto objective has the capability to distinguish a line with width of 2 mm at a distance of 228 m,
which satisfies the distance and the definition requirement for the cable detection of normal cable-stayed bridges.

Key words optical design; high definition telephoto objective; aberration optimization; cable-stayed bridge; remote
detection
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Fig. 1 Calculation of the optical parameters for the telephoto system
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Fig. 2 Configuration parameters of telephoto lens with f'=400 mm
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Fig. 5 Optical structure after the reduction of the lens.
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