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Abstract: When a long focal area-array CCD camera takes photos in a TDI mode for dynamic lateral
multi-frame imaging, it will output images with large size defect on the edge of image because of the
high line transfer frequency or long exposure time and will influence image interpretation. To over-
come the problems, the operating principle of area-array CCD in the TDI mode was analyzed, and the
analysis indicates that the large size defect in the image comes from the invalid TDI transfer stages of
the CCD during shutter exposure process. The obtained results were verified by a experiment and a
method that the TDI transfer was finished simultaneously with shutter exposure was proposed to re-

move the invalid TDI transfer. On the basis of the analysis, a photo-electricity positioning synchro-
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nized was proposed and a photo-electricity synchronizer was developed to settle the headache. The re-
sults show that the image defect area is less than 15 column-pixels, which successfully solves the im-
age defect from the area-array CCD camera in the TDI mode and improves its image interpretation ac-
curacy.
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Fig. 1 Schematic of shutter exposure
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Fig. 2 Image with exposure time of 1/100 s and scan

velocity of 8.96(%) /s
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Fig. 3 Image with exposure time of 1/200 s and scan

velocity of 8.96(°) /s
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locity of 6.8(°) /s
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Fig. 5 CCD control sequence chart
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Fig. 6 Principle of TDI transfer for linear array CCD
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Fig. 7 Chart of format-signal generation
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Fig. 8 Integrating sphere imaging with exposure time of

1/100 s and line transfer frequency of 40 kHz
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Fig. 9 Integrating sphere imaging with exposure time of

1/100 s and line transfer frequency of 10 kHz
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lectric synchronous of shutter
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Tab.1 Experiment records with exposure time of 1/100 s

and line transfer frequency of 20 kHz
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1 <13 6 <12
2 <12 7 <13
3 <11 8 <10
4 <13 9 <9
5 <13 10 <12
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Practical imaging with shutter photoelectric

Fig. 12
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