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Fig. 1. Block diagram of a computer-controlled color CRT display
systen.
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Table 1. Specifications of a color CRT monitor (Samsung, Sync-
Master 17GLsi).

Item Description

17 inch, 90° deflection
0.26 mm dot pitch, In-line gun
Non-Interlaced scanning

Horizontal : 46.88 kHz (selection)
Vertical : 75.00 Hz (selection)

Horizontal : 1280 dots
Vertical : 1024 lines

Horizontal : 800 dots (selection)
Vertical : 600 lines (selection)

49.5 MHz (selection)

Color display tube

Scanning frequency

Maximum Resolution

Resolution

Bandwidth
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Table 2. Definition of the test levels by changing the brightness and
contrast values, luminance of a white pattern and back-
ground screen, and SNR (signal-to-noise ratio).
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Position Luminance (cd/m’) Table 3. SQRI values measured at the brightness and contrast
No. SNR 1 positi bulated in Tab
Contrast  Brightness White pattern Background control positions tabulated in Table 2.
CIBl Minimum Minimum - - - Position No. SQRI value
CIB2 Minimum Medium 0.67 0.15 0.63 C1B2 3543
CI1B3 Minimum Maximum 6.64 393 0.26 CI1B3 30.
C2B1 Medium  Minimum 17.3 - 1.0 C2B1 61.30
C2B2 Medium Medium 404 0.17 0.98 C2B2 62.07
C2B3 Medium Maximum 74.0 4.27 0.89 C2B3 56.70
C3B1 Maximum Minimum 80.9 - 1.0 C3BlI 66.61
C3B2 Maximum Medimum 100 0.19 0.99 C3B2 65.52
C3B3 Maximum Maximum 114 4.40 0.93 C3B3 60.40
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Fig. 2. MTF measured at the brightness and contrast control positions tabulated in Table 2.
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Fig. 3. Chromaticity coordinates of the R channel as a function of
the DAC value at the brightness and contrast control
positions tabulated in Table 2.
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Fig. 4. Chromaticity coordinates of the G channel as a function of
the DAC value at the brightness and contrast control
positions tabulated in Table 2.
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Optimization of resolution and color reproduction for color CRT monitor
by control of contrast and brightness levels
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The characteristics of image quality of a color CRT (cathode ray tube) monitor are studied by changing the contrast and
brightness levels. The resolution is assessed by SQRI (square root integral) measured at 9 different combinations of the contrast
and brightness levels. The chromaticity coordinates and luminances of red-green-blue channels as a function of the digital value
are measured at these combinations and the relationships among the constant-channel chromaticity, color gamut, maximum
luminance of a white point with the channel independence are analyzed. From the results, the optimized combination of levels is
obtained.
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