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Summary

This working document toward a preliminary draft new Recommendation is to specify subjective assessment methods for image quality of UHDTV on flat panel displays (FPDs). The proposed text is provided in Annex 1. The proposal is based on the study summarized in Annex 2, in which the quality degradation caused by compression coding was assessed using the DSIS method. 

The subjective assessment of image quality of UHDTV systems basically follows the general methodology given in Recommendation ITU-R BT.500. The viewing conditions are the same as those specified in Rec. ITU-R BT.710 and Rec. ITU-R BT.2022 except for the viewing distance, arrangement of observers, and display size.

Further studies would be required for different purposes and methods of subjective assessment of UHDTV pictures (e.g., assessment of overall picture quality using a quality scale) to complete the Recommendation.








ANNEX 1

WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT NEW RECOMMENDATION ITU-R BT.[ASSESS-UHDTV]

Subjective assessment methods for image quality of ultra high-definition television (UHDTV) on flat panel displays

(Question 102-1/6)

(2014)

Scope

This Recommendation specifies subjective assessment methods for image quality of ultra high-definition television (UHDTV) on flat panel displays.

The ITU Radiocommunication Assembly,

considering

a)	that a number of administrations and organizations throughout the world are currently using and/or evaluating ultra high-definition television systems and that in many parts of the world UHDTV broadcasting is likely to become the primary medium in the future;

b)	that subjective assessments are a vital element in UHDTV system design and selection;

c)	that Recommendation ITU-R BT.500 outlines general subjective assessment methods, many of the methodological details of which are also appropriate in the context of UHDTV;

d)	that Recommendation ITU-R BT.2022 specifies general viewing conditions for subjective assessment of quality of SDTV and HDTV television pictures on flat panel displays;

e)	that UHDTV is intended to provide viewers with an enhanced visual experience primarily by offering a wide field of view,

recommends

1	that subjective assessment of image quality of UHDTV systems should be made following the general methodology given in Recommendation ITU-R BT.500;

2	that subjective assessment of image quality of UHDTV systems in a laboratory environment should use the specific viewing conditions described in Table 1.

TABLE 1

Viewing conditions for subjective assessment of UHDTV image quality 
in laboratory environment

		Condition

		Item

		Values



		a

		Ratio of viewing distance to picture height

		7680 × 4320 systems:

		0.75, 1.5 (optional)



		

		

		3840 × 2160 systems:

		1.5



		b

		Display brightness and contrast 

		Set up via PLUGE

(see Recommendations ITU-R BT.814 and ITU-R BT.815)



		c

		Peak luminance on screen (cd/m2)1)

		150 – 300



		d

		Monitor contrast ratio2)

		 0.02



		e

		Ratio of luminance of background behind picture monitor to peak luminance of picture

		Approximately 0.15



		f

		Room illumination

		Low



		g

		Chromaticity of background

		D65



		h

		Arrangement of observers

		7680 × 4320 systems:

		When quality degradation is to be assessed using the DSIS method, three observers may be arranged to cover horizontally trisected parts of image, where each observer evaluates mainly  30 area horizontally. 3)

For other purposes using other methods, TBD.



		

		

		3840 × 2160 systems:

		Within  30 area horizontally from center of display.



		i

		Display size

		> 1.75 m (70 inches) diagonal



		1)	Peak luminance on the screen corresponding to a video signal with 100% amplitude. 

2)	This item could be affected by room illumination, as well as the contrast range of the display.

3)	Scores of each assessment position should be analyzed in accordance with the evaluation purpose. For example, all scores may be added up and analyzed without distinguishing between the assessment positions to obtain the overall degradation in image quality.












ANNEX 2

Study of viewing distance and arrangement of observers or subjective
 assessment of quality degradation in 8K-system using the DSIS method [1]

1	Viewing distance and arrangement of observers

There is a description about the viewing distance when conducting a subjective assessment of image quality in Rec. ITU-R BT.2022 “General viewing conditions for subjective assessment of quality of SDTV and HDTV television pictures on flat panel displays”. Either the preferred viewing distance (PVD) or the design viewing distance (DVD) should be properly selected in accordance with the purpose of the assessment. When it is necessary to assess the quality in critical conditions, it is deemed appropriate to select the DVD as the viewing distance. The DVDs for the 8K-system and the 4K-system are 0.75 and 1.5 times the picture height (H), respectively. 

The field of view at a viewing distance of 0.75 H is about 100°. On the other hand, it is known that the range of a person’s gaze is ±25° horizontally and ±20° vertically in a natural observation environment ‎0. When an observer assesses the picture quality at a viewing distance of 0.75 H, the observer may not perceive the degradation at the periphery and may not be able to assess the image quality of the whole screen. It is therefore proposed that to assess the quality degradation in 8K-system using the double stimulus impairment scale (DSIS) method, three observers are to be aligned at positions such that each observer can observe one of three equal parts of the display (Left, Center, and Right) at a viewing distance of 0.75 H so that the image quality of the whole screen can be evaluated in a natural observation environment. The viewing distance of 1.5 H may also be used as an option for comparison with the 4K-system.

2	Experiment and results

A subjective assessment test was conducted to confirm the proposal. Table 2-1 indicates the test conditions, and Figures 2-1 and 2-2 show the test materials and the viewing positions, respectively. As is shown in Figure 2-2, three observers assessed the picture quality with one observer at each position of Left, Center and Right at a viewing distance of 0.75 H, and one observer assessed the picture quality at the viewing distance of 1.5 H. All participants assessed the picture quality at the four positions in four different test sessions.

Figure 2-3 shows the results of the subjective assessment, and Table 2-2 shows the significant test results of the three viewing positions at 0.75 H for each of the test materials and coding conditions. Table 2-2 demonstrates that there are significant differences between the three different viewing positions at 0.75 H. The results support the validity of the proposal that three observers are to be aligned such that each observer can observe one of three equal parts of the display. 

The experiment was to assess the quality degradation caused by compression coding using the DSIS method. Further studies would be required for different purposes and methods of subjective assessment of UHDTV pictures. 

TABLE 2-1 

Test conditions for subjective assessment

		Display

		85-inch LCD with 8K resolution, and peak luminance of 300 cd/m2



		Test material

		6 sequences (See Figure 2-1)



		Compression coding

		6 kinds of coding

HEVC (60, 85, 120 Mbit/ss), MPEG-2 (240, 340 Mbit/s), REF (without coding)



		Viewing position

		4 positions (See Figure 2-2)

0.75H_Left (P1), 0.75H_Center (P2), 0.75H_Right (P3), 1.5H (P4)



		Method

		Double-Stimulus Impairment Scale (DSIS) method, Variant I

Order of presentation: Reference (10 s) + Mid-Grey (3 s) + Test (10 s) + Vote (7 s)



		Scale

		Five-grade impairment scale



		Participants

		24 experts





FIGURE 2-1

Test materials
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FIGURE 2-2

Viewing positions
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FIGURE 2-3 

Results of subjective assessment

Error bars indicate 95% confidence intervals.
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TABLE 2-2

Results of significant test at viewing positions

[bookmark: _GoBack]At a 5% significance level, the viewing positions connected by a line indicate no significant difference between positions, viewing positions circled in red indicate a significantly higher score than the others,
and viewing positions circled in blue indicate a significantly lower score than the others.
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