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Abstract

JCT-VC (Joint Collaborative Team on Video Coding) continues developing HEVC/Screen Content Coding (HEVC/SCC) as an
extension for efficiently coding screen content videos, including computer animations, graphics, and electrical documents, based on
HEVC/Range extension (HEVC/RExt.). Color space conversion from RGB space being captured from CCD sensors is popular in
natural video coding. However, the conversion is often undesired for screen contents because of a significant loss in perceptual
quality. Therefore, several coding tools including cross-component prediction (CCP) and in-loop adaptive color space transform
(ACST) have been developed for an efficient screen content video coding in order to reduce the redundancies between color
spaces while maintaining the original color space. In this paper, we review the two coding tools, i.e., CCP and ACST exploiting
the correlation in the RGB color space and conduct the performance analysis of the coding tools. In our simulation results, CCP
and ACST provide 11.7% BD-rate saving and 16.4% BD-rate saving, respectively, while the two coding tools provide 18.2%
BD-rate saving in total. Following this idea, if the two coding tools are exclusively selected, we provide 93% encoding
measurement time with a 0.3% coding loss.
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Fig 1. Redundancies in RGB components in 32x32 residue
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Test sequence Resolution (SCM4.1 CCP Off+ACST On VS SCM4.1CCP On+ACST On)
B R
sc_socialnetworkmap 1920x1080 -11.0(-5.9)% -10.4(-4.6)% -10.6(-4.9)%
sc_realtimeData 1920x1080 -1.7(-1.3)% -1.9-1.1)% -1.9(-1.3)%
SC_map 1280x720 -6.1(-0.7)% -5.7(-0.6)% -5.9(-0.5)%
sc_web_browsing 1280x720 -17.6(-2.5)% -17.4(-3.1)% -17.3(-1.8)%
SC_programming 1280x720 -6.9(-1.2)% -8.7(-1.4)% -8.7(-1.1)%
sc_video_conference 1280x720 -3.8(-1.6)% -3.8(-1.5)% -3.6(-1.3)%
sc_robot 1280x720 -15.1(-3.1)% -15.8(-4.5)% -13.2(-2.6)%
sc_viking 1280x720 -31.6(-2.8)% -29.6(-3.2)% -30.0(-2.2)%
Average -11.7(-2.4)% -11.7(-2.5)% -11.5(-2.0)%
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Table 3. Coding gain of SCM4.1 ACST in SCM4.1

SCM4.1 CCP Off+ACST Off VS SCM4.1 CCP Off+ACST On
Test sequence Resolution (SCM41 CCP On+ACST Off VS SCM4.1CCP On+ACST On)
G B R
sc_socialnetworkmap 1920x1080 -21.1(-16.4)% -9.7(-3.8)% -7.8(-1.9)%
sc_realtimeData 1920x1080 -6.2(-5.9)% -5.3(-4.6)% -3.6(-3.2)%
sc_map 1280x720 -14.5(-9.8)% -6.8(-1.8)% -10.5(-5.5)%
sc_web_browsing 1280x720 -24.1(-10.0)% -12.8(-2.3)% -16.3(-0.3)%
SC_programming 1280x720 -18.6(-13.7)% -9.2(-1.9)% -10.7(-3.4)%
sc_video_conference 1280x720 -7.5(-5.3)% -2.6(-0.2)% -2.5(-0.2)%
sc_robot 1280x720 -33.7(-24.8)% -27.9(-18.6)% -23.3(-14.1)%
sc_viking 1280x720 -45.2(-21.3)% -37.6(-13.8)% -36.3(-9.7)%
Average -21.4(-13.4)% -14.0(-5.3)% -13.8(-4.8)%
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Table 4. Coding gain of ACST and CCP in SCM4.1

) SCM4.1 CCP Off+ACST Off VS SCM4.1 CCP On+ACST On
Test sequence Resolution
G B R
sc_socialnetworkmap 1920x1080 -25.7% -13.8% -12.3%
sc_realtimeData 1920x1080 -7.5% -6.4% -5.0%
sC_map 1280x720 -15.1% -7.4% -11.0%
sc_web_browsing 1280x720 -26.1% -15.7% -17.7%
SC_programming 1280x720 -19.6% -10.4% -11.7%
sc_video_conference 1280x720 -9.0% -4.1% -3.7%
sc_robot 1280x720 -35.7% -31.3% -25.3%
sc_viking 1280x720 -46.7% -39.5% -37.6%
Average -23.2% -16.1% -15.5%
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Table 5. Coding gain of ACST and CCP in SCM4.1 (Low-delay configuration)

£33} M= H|W (Low-delay configuration)

Test configuration BD-rate saving
SCM4.1 CCP Off+ACST Off VS SCM4.1 CCP On+ACST On -25.8%
SCM4.1 CCP Off+ACST Off VS SCM4.1 CCP On+ACST Off -12.1%
SCM4.1 CCP Off+tACST On VS SCM4.1 CCP On+ACST On -2.1%
SCM4.1 CCP Off+ACST Off VS SCM4.1 CCP Off+ACST On -24.3%
SCM4.1 CCP On+ACST Off VS SCM4.1 CCP On+ACST On -16.1%
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Figure

4. R-D curves using “Web browsing” test sequence in (a) Intra Block Copy (IBC) on, (b) IBC off
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Table 6. Coding Loss and the Corresponding encoding time increase

Test Sequence BD-rate saving
sc_socialnetworkmap +0.7%
sc_realtimeData +0.3%
sC_map +0.2%
sc_web_browsing +0.4%
SC_programming +0.2%
sc_video_conference +0.3%
sc_robot +0.2%
sc_viking +0.2%
Average +0.31%
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