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Abstrak

Kualiti imej yang dihasilkan dari pengimejan CCD astronomi bergantung kepada aspek
sistem kamera CCD dan teleskop, proses pengimejan dan kaedah peningkatan kualiti imej
yang digunakan. Aspek ini melibatkan pencirian kamera CCD, penyesuaian sistem teleskop-
kamera CCD, kemampuan sistem lekapan teleskop dalam penghalaan, penjejakan dan
pemanduan, penentukuran imej serta peningkatan kualiti imej langit jauh dari segi nisbah
isyarat-hinggar, S/N, bagi imej warna dan monokrom. Ujian keatas kamera CCD ST-10XME
yang digunakan di Balai Cerap Al-Khawarizmi, mendapati nilai hinggar bacaan ialah 10.40 +
0.05 e/ADU , gandaan ialah 1.53 + 0.02 e/ADU dan nilai arus gelap ialah 0.70 + 0.02
e/piksel/saat. Ujian pencirian juga dijalankan ke atas ciri-ciri lain iaitu kelinearan, kestabilan
suhu dan keseragaman cip. Dari aspek penyesuaian teleskop RCOS 16” dengan kamera
CCD ST-10XME, medan penglihatan adalah 15 x10 arka minit dan resolusi adalah 0.42
arka saat/ piksel. Ujian terhadap lekapan ParamountMe mendapati ketepatan penghalaan
adalah 1.45 arka minit dan lekapan ini mampu menjejak dan memandu teleskop dalam
tempoh dedahan yang tertentu. Dari segi kualiti imej, ujian mendapati nisbah S/N imej objek
langit jauh M74 meningkat dengan kaedah tindihan dan dedahan tunggal. Ujian juga
mendapati nilai nisbah S/N lebih tinggi dengan kaedah dedahan tunggal berbanding dengan
kaedah tindihan serta mendapati nilai nisbah S/N imej monokrom dan warna hampir sama.



Evaluating the aspects that influence the CCD astronomical processing at the Al-
Khawarizmi Observatory.

Abstract

The quality of image produced by the astronomical CCD processing depends on the aspects
of the system of the CCD camera and telescope, the process of imaging and the methods
applied to improve quality image. These aspects involved the characterization of the CCD
camera, the adaptability of the system of the CCD camera — telescope, the ability of the
telescope’s mount system in pointing, tracking and guiding, image calibration and also the
improvement of the image quality for the colour and monochrome image of the deep sky
objects from the aspects of the signal-noise ratio, S/N. The test done on the CCD camera ST-
10XME at the Al-Khawarizmi Observatory found that the camera has the read noise value of
10.40 + 0.05 e/ADU, gain value of 1.53 + 0.02 e/ADU and dark current value of 0.70 £0.02
e/pixel/second. The test was also done on the linearity, the temperature stability and the chip
uniformity. On the adaptability aspect between the RCOS 16” telescope and CCD camera
ST-10XME, the field of view is 15 x 10 arc minute and resolution 0.42 arc second/ pixel.
The test has found that the ParamountMe mount has the pointing accuracy of 1.45 arcs
minute and was able to do tracking and guiding the telescope for certain time exposure. For
the image quality aspect, the test found that for deep sky image, M74, the S/N ratio was
increased with stacking and long exposure methods. The test also found that the signal-noise
ratio was higher for single exposure compared with stacking method, and the value of S/N
ratios of monochrome and colour image were almost equal.
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