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Abstract ; In order to complete recognition and detection tasks of the aircraft seeker, a high precision, minia-
turization of the zoom optical system is designed. Targets are searched and identified at short focal length,
wide field, and recognized at long focal length, narrow field. The mechanical compensation method is selected
using three kinds of common optical materials. At the location of the long focal length, combinatorial design of
the front group and the zoom group can make the system compact, and meet seeker miniaturization require-
ments. The zoom optical system with optimization focal length about 12.90° x 10.25° ~2.59° x2.07° and
lene tube length only 174 mm is designed by using the CODE V optical design software. For the each focal
length and each field of view, the average MTF is 0. 695, and tested result is 0. 562 at 50 Ip/mm, which can
meet performance requirements of the system.
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Tab.1 Parameters of optical system
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Tab.2 MTF values at each focal of zoom

camera (3512 .50 lp/mm)

EFL/mm Fields
Ow 0.5w 0. 7w 1. 0w
150 0.579 0.585 0.570 0.524
130 0. 675 0. 645 0.634 0. 603
110 0.721 0.692 0.670 0.654
90 0.749 0.732 0.715 0.688
70 0.765 0.761 0.756 0.698
50 0.774 0.772 0.768 0.733
30 0.782 0.773 0.747 0.670
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Fig.2 MTF curves of optical system at long-focal
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Fig.3 MTF curves of optical system at mid-focal
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Fig.4 MTF curves of optical system at short-focal
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Tab.3 MTF tested results of zoom lens
(frequency:50 Ip/mm)

EFL/mm Fields

Ow 0.5w 0. 7w 1. 0w

150 0.470 0.474 0.459 0.422

130 0.547 0.522 0.514 0.486

110 0.585 0.559 0.542 0.527

90 0. 607 0.591 0.576 0.553

70 0.619 0.613 0.609 0.563

50 0. 626 0.623 0.621 0.591

30 0.633 0.624 0.604 0.541
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