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Design of focusing mechanism for off-axis
TMA mapping cameras
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Abstract ; Based on the requirements of mapping cameras for imaging quality and the stability of inner orienta-
tion elements, the characteristics of three focusing strategies are analyzed in detail, and the strategy which is
most suitable for the mapping cameras is confirmed. A ball screw driving linear-guide-type focusing mechanism
is designed, and its focusing sensitivity is calculated to be 0.2 pm. Precision testing and test validation are
performed , which shows that the pointing accuracy of the focusing mechanism is superior to 2” and the positio-
ning accuracy of the focusing mechanism is better than 3 pm. Test results demonstrate that the designed focu-
sing mechanism has the characteristics of compact structure, high stiffness and high displacement precision and
it can meet the focusing requirements of off-axis TMA mapping cameras.
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Fig. 1 Schematic diagram of focusing by plane mirror
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Fig.2 Influence of focal length error on relative photo-

grammetric elevation
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Fig.3 Influence of focal length error on absolute photo-

grammetric elevation
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Tab.1 Responses to sine vibration and

random vibration in three directions
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Fig.6 Test diagram of accuracy
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Fig.7 Test curve of forward control
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Tab.2 Analysis of test data for forward control (pm)
BAREHE(x) WERE(s) BUBTHE(g,) AFR/M(g,.,) REFRKRE(s,.) ERFHENRERE (5;)
9.7 0.48 3.17 0.63 1.46 0.048
10.1 0.57 3.17 1.58 1.93 0.057
9.8 0.42 3.17 0.48 1.90 0.042
10.1 0.57 3.17 1.58 1.93 0.057
9.9 0.32 3.17 0.31 2.81 0.032
10.1 0.57 3.17 1.58 1.93 0.057
10.1 0.32 3.17 0.31 2.81 0.032
10.3 0.48 3.17 0.63 1.46 0.048
10 0.67 3.17 1.49 1.49 0.067
9.7 0.48 3.17 0.63 1.46 0.048
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Tab.3 Analysis of test data for backward control (pm)
BARTIME (v)  AREm2E (s) RPN (g,) RTFERAME g, ATFERKIE(g,,.) BARFHEGIRIERZ (0;)
9.9 0.56 3.17 0.18 1.61 0.057
9.9 0.73 3.17 0.14 1.23 0.073
9.8 0.43 3.17 0.46 1.86 0.043
10.2 0.43 3.17 0.46 1.86 0.043
10.1 0.33 3.17 0.31 2.73 0.033
10.4 0.53 3.17 0.75 1.13 0.053
10.1 0.56 3.17 1.61 1.96 0.057
10.1 0.56 3.17 1.61 1.96 0.057
9.6 0.53 3.17 1.13 2.64 0.053
6 0.70 3.17 0.86 2.00 0.070
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