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Temporal noise and spatial noise of CCD
camera at different illuminance

HAN Cai-gin"*, LI Hua', ZHU Shun-yi', SHEN Mang-zuo'
(1. Institute of Optics and Electronics, CAS, Chengdu 610209, China;
2. Sichuan University of Science and Engineering. Zigong 643000, China)

Abstract: To study the influence of background on detection, a 3-D noise model and a
measurement system were established. The temporal noise and spatial noise of CCD camera were
measured and analyzed at different illuminances. The block diagram of the test system and some
test results are given. The dominant noise which influences the output quality of CCD image was
found, the dependence of temporal noise and spatial noise on illuminance was obtained.
Measurement results indicate that the spatial noise and temporal noise increase with the increase
of illuminance on the active area of CCD camera. It is consistent with the performance of CCD
cameras.
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Table 1 Tested results of Dalsa camera
H/(x » ms) o’ o’ o’ H/{x » ms) o? o’ o’
0. 000 1.019 1.214 2.233 12.070 12. 046 229.094 241. 140
0. 209 1.437 1.914 3. 351 14. 375 14. 253 332. 837 347.090
0.753 1. 911 2. 366 4. 277 15. 462 15. 456 385. 088 400. 544
2.420 3. 420 10. 438 13. 858 17.372 17.095 487.543 504. 638
3. 827 4.783 24. 886 29. 669 19. 211 18.977 581. 987 600. 964
5.168 5. 947 42.747 48. 694 21.461 20. 891 746. 335 767.226
7.323 7.804 86. 449 94. 253 22.499 14. 397 559. 026 573.423
8. 482 8. 869 115.112 123. 981 23.989 2.592 19. 438 22.030
10. 729 10. 992 185. 207 196. 199 25.787 0. 002 0.974 0.976
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Fig. 3 Three-dimensionnal structure of noise in time domain Fig. 4 Three-dimensionnal structure of mean signal
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