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Adaptive technique based on pseudo—contrast for determining
CCD correlated double sampling
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Abstract: Correlated double sampling is an indispensable processing technique for CCD signal
conditioning. It can effectively reduce the reset noise. The double sampling clock phases are critical
parameters determining correlected double sampling (CDS) technique’s effectiveness. To automatically
determine the CDS clock phases, a pseudo —contrast based method was proposed. Through globally
searching the maximum of the pseudo—contrast function by changing the signal sampling location and the
reset sampling location in a fixed scene imaging set—up, the CDS clock phases could be determined
automatically. Principle of the method was explained in detail. A test bench system was designed to
verify the proposed methods. Experimental results show the effectiveness of the proposed method with an
uncertainty about 3%, the robustness to different light intensities and better SNR performance compared to
the conventional method.
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Tab.1 Experimental results in different integrating sphere brightness

Global search Local search

Currents/A Mean DN SNR_P/dB SNR_T/dB
t, 1y t, 1
1.52 18 50 16 53 937 32.86 29.47
1.56 18 50 15 54 1591 37.08 33.43
1.60 18 50 16 53 2 507 39.37 36.57
1.66 18 50 16 53 4782 42.19 40.75
1.68 18 50 16 52 5800 42.96 41.87
1.70 18 50 16 52 6990 43.86 42.61
1.72 18 50 16 54 8358 44.47 43.45
1.73 19 51 16 53 9117 43.79 43.79
1.75 19 51 16 54 10 793 46.48 46.57
1.76 19 51 16 53 11 690 46.64 46.64
1.77 19 51 16 54 12 617 49.86 49.67
1.78 19 51 16 53 13 597 50.86 50.75
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(a) Global optimization results of ISO12233 test card

in low light condition
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(e) Image of ISO12233 test card in low light condition

(f) Image of ISO12233 test card in high light condition
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Fig.5 Experimental results of ISO12233 test card
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