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ldeal display 

Characteristics of displays are usually considered from manufacturing and rendering perspectives. The 
manufacturing examination is quite straightforward and according to D.Travis [1] requires an ideal 
display to satisfy the following demands: 
• V ersatility 
• Cheapness 
• Reliability 
• Durability 
• Ability to mass production 
• Compatible with existing display drivers 
• Thin and lightweight 
• Efficient with energy and safe 

The rendering examination is less trivia! because it is based on perceptual attributes of displayed 
images that can not be easily quantified. From the perceptual perspective, an ideal display requires 
according to D.Travis [1]: 
• High spatial and temporal resolution 
• High luminanee and chromatic contrast 
• Wide colour gamut 
• Uniform in space, time and colour 
• Independenee of the colour channels 
• Insensitivity to ambient illumination 

In genera!, anideal display should render images with the highest degree of perceived image quality. 
The image quality issues were extensively investigated in the ADONIS project [2]: a joint research 
project between Philips Sound and Vision, Philips Components, Institute for Perception Research and 
Bang and Olufsen Ltd. The main goal ofthe project was to develop an integral method for determining 
the overall perceptual image quality of imaging systems (e.g. displays). This involves being able to 
describe and quantify those perceptual factors that substantially contribute to image quality, and to 
develop perceptual models that identify these factors. A model developed by Nijenhuis [3] was 
adopted to achieve this goal. 

The model assumes the existence of a display plus an environment. The system display-environment 
can be described by a set of physical parameters such as luminanee distribution on the screen, 
background lighting in the observation room etc. These physical parameters will be perceived and 
transformed by the visual system into a set of perceptual attributes such as sharpness, colourfulness, 
brightness etc. The perceptual attributes will have a sensorial strength depending on the magnitude or 
combination of magnitudes of the physical parameters, and on the properties of the visual system. The 
sensory strength for each of the perceptual attributes can be transformed into a response such as a 
rating on a scale. The set of individual intensity ratings determines a 'total' intensity, which then forms 
the basis for the overall quality assessment of the image quality. The transformation will include a 
contribution from all attributes albeit with different weighting factors for each attribute. Therefore, the 



whole framewerk of quality determination includes 1) evaluation of perceived quality, 2) evaluation of 
the individual perceptual attributes, and 3) correlation between the physical measurements and the 
subjective responses. 

One of the important parts of the ADONIS project was the RaPID (Rapid Perceptual Image 
Description) method [2] . The method assumes that an overall sensory attribute like Image Quality, is 
the combination of a number of sub-attributes, and these attributes can be described by observers by 
means of standard words. It is also assumes that subjects can be trained to evaluate these attributes on 
one-dimensional rating scales. An adopted version of the list of some sub-attributes related to an ideal 
display is presented below. 

• Brightness: the perceived attribute according to which an area appears to emit more or less light 
• Brightness contrast: the ratio between light and dark parts in the image 
• Colourfulness: the perceived attribute according to which an area appears to be more or less 

chromatic 
• Colour genuineness: perceived naturalness of displayed colours ofknown objects (e.g. skin, grass) 
• Colour homogeneity: the degree of uniformity of displayed colours over screen 
• Sharpness: a complex attribute that is related to detail and contour rendering 
• Detail rendering: visibility of details in the light and dark parts ofthe image 
• Contour rendering: distinctness and genuineness of object's edges in displayed images 
• Geometry rendering: a complex attribute that is related to line and object rendering 
• Line rendering: lines (e.g. in teletext) must be straight (not curved) and smooth (not ragged) 
• Object rendering: the shape and aspect ratio height/width of known objects (e.g. faces) must be 

correct 
• Movement rendering: object moving across the screen must remain sharp 
• Depth rendering: the difference between foreground and background must be reproduced correctly 

It should be realised that these attributes are defined by the consumers and are (often) not equal to 
those used by engineers and others working professionally with displays. lt is also important to 
indicate that observers seemed to prefer judgements of 'negative' ratherthen 'positive' attributes (e.g. 
unsharpness rather than sharpness). This suggests that the quality of a display will be more likely 
judged on the basis of weak points and not on the basis of the strong points [4]. After all, customers 
take the good things for granted and complain about the bad things, which is very human behaviour. 
From this perspective, an ideal display is a display without noticeable impairments. 

In this report we consider some of the main impairments that have to be addressed in the design of any 
new type of display, particularly in the design of Direct-View Colour-Sequential Active Matrix Liquid 
Crystal Displays (DV-CS-AMLCDs). Here, they are divided into four groups; colour artefacts, 
brightness artefacts, temporal artefacts, and spatial artefacts. 

Coloor artefacts 

Coloor 'break-up' 

The field-sequentia! (FS) method of colour reproduetion is based on the fact that, if beams of red, 
green, and blue light fall on the retina in quick succession, the individual colours are not seen and the 
colour sensation is the same as that produced by simultaneous triple presentation. The main challenge 
of the FS method is to prevent colours from 'breaking-up', i.e. separating into individual colour 
components. The colour break-up manifestsitself in two artefacts. 
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