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Abstract: The staring imaging lidar, whose indexes selection influences the load of spacecrafts seriously,
is an important method for the pose measurement of non —cooperation target in space. Selecting the
indexes of lidar reasonable is significant, opposite to the traditional method by experience, making it not
only satisfy the demands of space mission, but also effectively reduce the load of spacecrafts and energy
consumption. Macro model for compatibility between indexes of on—orbit lidar and attribute of target was
proposed to provide a theoretical basis for indexes selection of lidar. Four indexes included lidar output
power, lidar resolution, lidar field angle and lidar ranging precision. The processes were as follows. The
initial values of the lidar resolution and field angle can be calculated by the scale of the target and

distance between lidar and target. The transmitting power can be acquisited by iterating the maximum
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measurement distance. The reasonable resolution and field angle can be measured by iterating the second

order parameters of the target surface depth co—occurrence matrix. The ranging precision of the lidar can

be acquired by iterating the result of the point clouds registration algorithm. The experimental result of

lidar indexes selection shows that proposed model can satisfy the requirement for the lidar parameters

optimal selection.
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Tab.1 Parameters of macro model
Indexes of lidar Attribute of target Initial value of model
Resolution of lidar mxn Reflectivity of target pr Cross sectional area of beam A,
Output power of laser Py Scale of target MxN Pixel width of lidar on target ‘
Field angle of lidar 0 @, Texture parameter of target surface Efficiency of receiving device
Ranging precision of lidar 3D point clouds of target Effective receiving area A,
Range between lidar and target R
Minimum power received by lidar Puin
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Fig.1 Schematic diagram of point clouds array determination
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Fig.2 Point clouds coordinate of lidar
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Fig.4 Analysis diagram of matrix elements significance
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Tab.2 Initial parameters of macro model

Parameter Symbol Initial value =
Efficiency of receiving device n, 0.7 !
Output power of laser Pr 10 W
Effective receiving area A, 0.001 m?
Angle between optical axis 0 0°
and target surface normal
Minimum power received by lidar P 1 W (a) Hi—H 57
Pixel width of lidar on target t 40 mm (a) 1st point clouds
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Group No.  x/m y/m z/m  Pitch/(°) Pitch/(°) Roll/(°)
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Tab.4 Calculating value of macro model and

empirical value of indicator

Indexes Calculated value ~ Empirical value

Output power of laser/W 14 20

Resolution of lidar 36 (h)x49 (v) 42 (h)x57(v)

Field angle of lidar 12.3°(h)x16.6°(v) 12°(h)x16°(v)

Ranging precision
of lidar/mm
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