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Analysis of ambient light effects on liquid crystal
display visual performance
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Abstract: Ambient light is a key factor leading to the degradation of the actual viewing experience of liquid
crystal displays(LCDs). To overcome the limitations of the traditional Contrast Ratio(CR) evaluation
metric, this study introduces the Ambient Contrast Ratio(ACR) , aiming to more accurately assess display
performance in real-world environments and to clarify its core influencing factors and optimization
pathways. Under standard ambient light conditions, the ACR of six display panels utilizing different
technologies was measured. By combining parameters such as native CR and reflectance (R) , the influence
mechanisms of various factors on ACR were systematically analyzed. Furthermore, the enhancement
effect and practical limitations of Local Dimming technology on ACR were investigated through testing on
three display panels equipped with this feature. Experimental results demonstrate that under 100 Ix
ambient illumination, reflectance (R) is the dominant factor affecting ACR. The application of Local

Dimming technology significantly reduces the black-level luminance (L,) to near zero, markedly diminishing
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the contribution of CR to ACR. Consequently, ACR becomes primarily determined by peak brightness (L.:;)
and reflectance, indicating that improving ACR requires a focused effort on increasing peak brightness and
reducing reflectance. ACR is a more comprehensive and scientific performance evaluation metric than CR.
The key to enhancing display quality under ambient light lies in optimizing ACR, rather than solely
pursuing a high CR value. Priority should be given to reducing screen reflectance to below 1.5% , coupled
with the synergistic optimization of Local Dimming algorithms and an increase in peak brightness, to
effectively enhance the user’s visual experience in real-world settings.
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Tab.1 Contrast-related parameters for 6 products
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Fig.1 ACR curves of 6 products under different ambient

light illuminance
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Tab.2 ACR-related parameters of three Mini LED backlight
products with and without LD
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