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Abstract: The imaging principles of a three-line stereo mapping camera was analyzed. To overcome the
differences of image motion speeds and drift angles of the forward-view camera, nadir-view camera and
backward-view camera, the calculation formulas of image motion speeds and drift angles for forward-
view, nadir-view and backward-view cameras based on an ellipsoid model were deduced. By taking a
three-line stereo mapping for an example and using the WGS84 earth ellipsoid model, the influences of
image motion speed matching remains and drift angle remains on the image quality of a three-line ster-
eo mapping camera were analyzed when the forward-view and backward-view cameras both adjust the
row transfer periods and drift angles same as the nadir-view camera. Results indicate that with 5% re-
duction of MTF as a constraint, if more than 2 TDI stages are used nadir-view camera, the forward-
view and backward-view cameras should adjust their row transfer periods respectively; However, if
drift angles of forward-view and backward-view cameras are adjusted according to nadir-view camera,

TDI stages should be no more than 40.
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Fig. 1 Substellar imaging principle of space camera
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Fig. 2 Sketch of three-line stereo mapping camera

8 B FE BILTE SR R I 220 3R I = 28 B S AR 72 LA I
ﬁU?mH%ﬁmﬁ%%HLMB S Ag . L

ARG B 2 P =AML A e . BT
ﬂ%wm:%%mm%%ﬁﬁﬁﬁwﬁ3%%o

B3 LT HERIER () =2 A PSR T e
Fig. 3 Image motion calculation of three-line camera

based on ellipsoid model
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Fig. 4 Comparison of along-track image motion
speeds obtained from sphere earth model

and earth ellipsoid model
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