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1. Introduction

This proposal addresses issues that were not resolved from the previous meeting in San Diego [1]. It includes the intra Chroma prediction, MC interpolation method, CBP coding for 4:4:4 Chroma formats. We also propose a mathematically lossless RGB coding for archive uses and XYZ coding. For each of this issue we propose solutions that need minimal syntax changes while giving better compression efficiency. In the subsequent sections we describe the proposed methods in detail.

2. Proposed Methods

In this section, we summarize the proposed methods for the issues aforementioned. 

2.1. Lossless RGB Coding

The lossless coding is required for the archive usage. To support mathematically lossless coding, we propose to use the same Inter-Plane Prediction (IPP) coding in [2] without transformation and quantization part to guarantee lossless coding. To compare the coding efficiency, we compared our lossless coding method with the YCoCg-R method that guarantees the reversibility using lifting scheme [3]. The simulation results are summarized in Section 3.
2.2. Intra Chroma Prediction

Two methods were proposed for intra Chroma prediction for 4:4:4 format. 

In [4], only Intra_16x16 prediction was used for the intra Chroma prediction even though there are two modes (4x4 and 16x16 prediction) for Luma cases. It will decrease the coding efficiency since there are many cases where 16x16 intra prediction is not good enough due to the local characteristics of Chroma plane.

On the other hand, we proposed to use two modes for the Chroma cases as in the Luma cases. To further exploit the texture correlation between the Luma and the Chroma components, we used the same intra prediction for the Luma and Chroma cases [2]. For example, when Intra_4x4 Horizontal prediction is selected, all components use the same Intra_4x4 Horizontal prediction. This single mode can reduce the encoder complexity while slightly sacrificing the coding efficiency when compared with the case that relaxes the condition of single mode. Figure 1 compares the coding efficiency when using single mode against the one proposed in [4]. The R-D curves are almost identical. We can always relax the single mode constraint so that we have different intra prediction modes for each component. It becomes the super set of only 16x16 prediction mode for the Chroma components. So we can always achieve the better coding efficiency than the one in [4].
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Figure 1: comparison between single mode and independent mode. The Blue line is the one proposed in [4] and the purple line is the one using single mode. 
2.3. MC Interpolation for 4:4:4 Chroma formats

We conducted an extensive simulation to compare the performances between 6-tab filter and bilinear transform for various 4:4:4 chroma format contents both in YUV and RGB spaces. Table 1 shows the summary of MC interpolation results when we apply the filtering to high resolution images and low resolution images in both spaces.

Table1: Selection of best performance for MC interpolation method.

	
	High Resolution (HD)
	Low Resolution (SD)

	RGB space
	Bilinear Transform (BT)
	6-tab filter

	YUV space
	BT
	Y:6-tab UV:BT


It shows that bilinear transform gives better performance for more correlated images such as high resolution images or UV components. For low resolution images, 6-tab shows better results for RGB images while 6-tab for Y and bilinear transform for UV shows better performance. In RGB space each component shows the similar characteristics among components. But in YUV space Y component and UV components show the different characteristics. 

For 4:2:0 Chroma format, JVT uses bilinear transform for Chroma components [5]. To compare the spectral characteristics of downsampled image, we plot the power spectrum magnitude of football image between full resolution and subsampled image. It shows that subsampled image contains more high frequency terms due to decimation. So we propose to use bilinear transform since the 4:4:4 format Chroma components contain less high frequency terms than 4:2:0 format Chroma components do.

Based on this observation we propose to use bilinear transform for 4:4:4 format Chroma components. 
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Figure 2: Plot of power spectral density function. The red one is obtained by subsampling the original full resolution image. It shows that downsampled image contains more high frequency terms than the full resolution image. 

2.4. CBP Coding for 4:4:4 Chroma formats

In this application we propose how to code the coded_block_pattern efficiently for 4:4:4 chroma format. Depending on partitions, the bit saving gain differs. For example as shown in Figure 3, we can assign coded_block_pattern bit independently for each 8x8 block from YUV components. In this case we have 
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 different cases to code the coded_block_pattern. On the other hand, we can combine the coded_block_pattern bit for the collocated 8x8 blocks in UV components as shown in Figure 4. In this case there are 
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 different cases. To compare the coding efficiency we need to estimate the bit saving gain for each possible partition.
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Figure 3: 12 independent Coded Block Pattern coding
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Figure 4: 8 independent Coded Block Pattern coding (4 for Y and 4 for UV components)

For this purpose, we formulate the bit saving gain as follows:
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where A is the number of not coded 8x8 blocks in a frame, H is the entropy of the coded_block_pattern and N is the number of macroblocks in a frame. Here we assume that we need H bits to code the coded_block_pattern for each macroblock and 1 bit per 4x4 block to code a coded_block_flag. The number of not coded 8x8 blocks differs depending on the partitions. For example in Figure 3, any block that is not coded is counted while in Figure 4, both of the collocated 8x8 blocks in UV components should not be coded to be counted as not coded blocks. Using this method, we estimated the bit saving gain for the following partitions.

1. 12x1 (combined coding using 12 8x8 blocks)

2. 4+8 (separate coding for Y and UV components using 12 8x8 blocks)
3. 4+4+4 (separate coding for YUV components using 12 8x8 blocks) 
4. 8x1 (combined coding using 8 8x8 blocks)
5. 4+4 (separate coding for Y and UV components using 8 8x8 blocks)
6. 6x1 (current scheme for 4:2:0 format)
For cases 1-3 we use the partition in Figure 3 while for cases 4-5 we use the partition in Figure 4. The difference between case 1 and 2 is that we use separate codebooks between Y component and UV component in case (2) while we use one codebook to represent the 
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 cases in case (1). We use the following formula if separate coding is involved as in cases 2, 3 and 5.
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where i is the number of independent cases and 
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.is the corresponding entropy for that case.

Using (1) and (2) we run the test for several images. The simulation results show that case 1 shows the best performance followed by case (4). For cases 2 and 3, their gain is decreased due to the increased entropy for separate coding. It is more efficient to generate codewords for groups or sequences of symbols rather than generating a separate codeword for each symbol in a sequence. 

To compare the case 1 and 4 we need to consider the several factors other than the coding gain. The current JVT coding uses the either context adaptive arithmetic coding (CABAC) or Exp-Golomb code. The CABAC is not affected by the long sequence of symbols because we don’t have to generate codewords for all sequences of the given length. But the Exp_Golomb code should generate codewords for all sequences of the given length (12 for case 1). But this approach is impractical when we try to obtain codewords for long sequences of symbols. Another factor is that as we decrease the quantization step size, the number of not coded blocks decreases more rapidly than the entropy. So the coding gain order is reversed between (1) and (4). For 4:4:4 chroma formats, we assume that the popular quantization step size will be lower than that of 4:2:0 formats. So we propose case (4) for coded_block_pattern coding in 4:4:4 chroma formats. It will give the better coding efficiency for lower quantization step sizes along with the compressed codebook for Exp-Golomb code. The 6-bit assignment for the coded_block_pattern as in the 4:2:0 chroma format case [5] shows poor performance due to the increased resolution of the UV components.
So we propose to use 8 bit as shown in Figure 4.

2.5. XYZ Coding

The XYZ coding was addressed in the call for proposal [6]. We coded XYZ data using IPP method treating Y component as a pivot component. So it shares the same coding method with IPP based RGB coding. Since we do not have original XYZ data we converted the RGB film material into XYZ. The PSNR value was obtained using the converted XYZ as original. It shows the efficiency of IPP method for XYZ color space. 

3. Experimental Results

This section summarizes the simulation results of lossless RGB coding and XYZ coding. 

The test condition is as follows:

· Entropy coding: CABAC

· RD-optimized mode selection: On

· Number of reference frames: 3

· GOP structure: N 30, M 3 (IBBP…)
Figure 5 summarizes the lossless coding simulation results. It clearly shows the efficiency of the inter-plane prediction. 
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Figure 5: Comparison of coding efficiency between IPP and YCoCg-R lossless coding. For all the tested images, IPP shows better compression.

Figure 6 summarizes the simulation results for XYZ data. It also shows the efficiency of the inter-plane prediction. We tested the XYZ coding using the 6 image sequences from the film material 5 from Viper material and all showed the similar characteristics. The complete test results are available in the accompanying excel file (JVT-J018.xls).
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Figure 6: Comparison of coding efficiency when IPP option was applied to XYZ data. It shows the efficiency of IPP for color space other than RGB.

4. Conclusions

We provided solutions for the unsolved issues from the previous meeting [1]. We also proposed mathematically lossless RGB coding and XYZ coding using the Inter Plane Prediction. The proposed methods either improve the coding efficiency or add functionality. 

The comparison of lossless coding results indicate that the theoretical coding gain using KL transform as a benchmark does not indicate much since coding involves more than color transform. Also to fully exploit the energy compaction property, we need to code Y component more since it has the largest eigen value (energy). 
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				18		60666648		111.9999655385		44.35		44.14		44.14		44.21		44090584		81.3980012308		45		45.03		44.28		44.77

				24		25131216		46.3960910769		41.66		41.52		40.12		41.1		21931984		40.4898166154		42.27		42.13		40.86		41.7533333333

				30		8492808		15.6790301538		40.42		40.59		37.85		39.62		7688984		14.1950473846		40.65		40.72		37.94		39.77

		Breeze		6		120449376		222.3680787692		54.43		54.37		55.34		54.7133333333		113860264		210.2035643077		54.48		54.51		54.98		54.6566666667		Breeze

				12		66498760		122.7669415385		49.54		49.44		50.23		49.7366666667		60520072		111.7293636923		49.55		49.63		50.05		49.7433333333

				18		38828784		71.6839089231		46.19		46.23		46.5		46.3066666667		34991304		64.5993304615		46.33		46.49		46.65		46.49

				24		18903424		34.8986289231		43.23		43.69		42.88		43.2666666667		17201304		31.7562535385		43.46		43.99		43.23		43.56

				30		7144560		13.1899569231		41.02		42.02		40.15		41.0633333333		6646416		12.2703064615		41.2		42.26		40.41		41.29

		KungFu		6		77952600		143.9124923077		55.78		55.37		55.58		55.5766666667		73953368		136.5292947692		55.84		55.44		55.48		55.5866666667		KungFu

				12		37812160		69.8070646154		51.19		51.09		50.66		50.98		35164736		64.9195126154		51.32		51.25		50.7		51.09

				18		18351488		33.8796701538		47.94		48.58		46.99		47.8366666667		17427584		32.1740012308		48.17		48.77		47.14		48.0266666667

				24		7224312		13.3371913846		45.62		46.83		43.97		45.4733333333		6865064		12.6739643077		45.79		46.95		44.08		45.6066666667

				30		2708456		5.0002264615		44.32		45.64		42.21		44.0566666667		2458432		4.5386436923		44.46		45.78		42.3		44.18

		Night		6		12909136		23.8322510769		63.71		63.8		63.57		63.6933333333		12095856		22.3308110769		63.84		63.9		63.61		63.7833333333		Night

				12		7814224		14.4262596923		59.45		59.59		59.56		59.5333333333		7321464		13.5165489231		59.58		59.68		59.57		59.61

				18		5620712		10.3766990769		56.7		56.71		56.98		56.7966666667		5250600		9.6934153846		56.83		56.81		57.01		56.8833333333

				24		4045736		7.4690510769		53.72		53.79		54.25		53.92		3755120		6.9325292308		53.88		53.9		54.32		54.0333333333

				30		2820192		5.2065083077		50.78		50.91		51.4		51.03		2590392		4.7822621538		50.95		51.01		51.55		51.17

		Plane		6		86505304		159.7020996923		54.4		54.32		55.04		54.5866666667		76625984		141.4633550769		54.55		54.43		54.96		54.6466666667		Plane

				12		40296592		74.3937083077		49.68		49.98		50.64		50.1		35531712		65.5970067692		49.96		50.23		50.69		50.2933333333

				18		21220432		39.1761821538		46.75		47.5		48.2		47.4833333333		18539088		34.2260086154		47.02		47.75		48.26		47.6766666667

				24		11173240		20.62752		44.35		45.12		46.19		45.22		9624752		17.7687729231		44.57		45.35		46.18		45.3666666667

				30		5819976		10.7445710769		42.12		42.96		44.3		43.1266666667		4976128		9.1866978462		42.31		43.2		44.23		43.2466666667

		Waves		6		54998336		101.5353895385		54.94		55.01		57.16		55.7033333333		50537800		93.3005538462		55.05		55.02		56.79		55.62		Waves

				12		20351800		37.5725538462		50.46		51.12		53.08		51.5533333333		18843888		34.7887163077		50.65		51.32		52.9		51.6233333333

				18		8225080		15.1847630769		48.07		49.33		50.46		49.2866666667		7548512		13.9357144615		48.16		49.39		50.59		49.38

				24		3440968		6.3525563077		46.45		47.74		48.74		47.6433333333		3140992		5.7987544615		46.52		47.76		48.89		47.7233333333

				30		1671832		3.0864590769		44.97		46.19		47.62		46.26		1528032		2.8209821538		45.05		46.19		47.89		46.3766666667
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data

						XYZ												IPP

				QP		bits		Mbps		PSNR_X		PSNR_Y		PSNR_Z		avr		bits		Mbps		PSNR_X		PSNR_Y		PSNR_Z		avr

		Analog TV		6		229988632		424.5943975385		52.99		53.1		52.76		52.95		205973160		380.2581415385		53.25		53.37		52.86		53.16		Analog TV

				12		141133168		260.5535409231		47.74		48.04		46.87		47.55		125624832		231.9227667692		48		48.38		46.92		47.7666666667

				18		93462512		172.546176		44.79		45.04		43.04		44.29		82937712		153.115776		45.12		45.35		43.09		44.52

				24		57217712		105.6326990769		42.53		42.76		39.44		41.5766666667		50904136		93.9768664615		42.95		42.97		39.51		41.81

				30		28105952		51.8879113846		40.67		40.81		35		38.8266666667		25416528		46.9228209231		41.08		40.98		35.22		39.0933333333

		Bicycle		6		140138352		258.7169575385		53.1		53.03		52.61		52.9133333333		126001632		232.6183975385		53.44		53.14		52.74		53.1066666667		Bicycle

				12		69440432		128.1977206154		48.55		48.1		46.8		47.8166666667		62264048		114.9490116923		48.82		48.29		46.9		48.0033333333

				18		35547136		65.6254818462		46.38		45.81		42.79		44.9933333333		31765560		58.6441107692		46.6		45.99		42.9		45.1633333333

				24		14828368		27.3754486154		44.36		43.87		39.36		42.53		12970016		23.9446449231		44.67		44.06		39.5		42.7433333333

				30		6604800		12.1934769231		42.59		42.15		37.88		40.8733333333		5567688		10.2788086154		42.97		42.4		38.01		41.1266666667

		Card Toss		6		208743984		385.3735089231		53.03		53.18		52.73		52.98		188758424		348.4770904615		53.26		53.37		52.81		53.1466666667		Card Toss

				12		122359456		225.8943803077		47.96		48.32		46.85		47.71		110945960		204.8233107692		48.16		48.56		46.91		47.8766666667

				18		77288312		142.6861144615		45.26		45.53		43.08		44.6233333333		70598152		130.3350498462		45.5		45.76		43.13		44.7966666667

				24		44198936		81.5980356923		43.22		43.37		39.54		42.0433333333		40869416		75.4512295385		43.5		43.57		39.62		42.23

				30		18404952		33.9783729231		41.36		41.49		35.16		39.3366666667		17549432		32.3989513846		41.64		41.64		35.38		39.5533333333

		Dinner		6		215201984		397.2959704615		53.02		53.14		52.73		52.9633333333		193449856		357.1381956923		53.3		53.37		52.86		53.1766666667		Dinner

				12		127678528		235.7142055385		47.9		48.22		46.85		47.6566666667		114533520		211.4464984615		48.15		48.52		46.93		47.8666666667

				18		81570800		150.5922461538		45.18		45.41		43.05		44.5466666667		73576504		135.8335458462		45.46		45.66		43.12		44.7466666667

				24		47220088		87.1755470769		43.09		43.11		39.47		41.89		43192248		79.7395347692		43.43		43.33		39.57		42.11

				30		19840376		36.6283864615		41.24		41.21		34.97		39.14		19101064		35.2635027692		41.64		41.44		35.31		39.4633333333

		Restaurant		6		111627664		206.0818412308		53.38		53.3		52.69		53.1233333333		101428360		187.2523569231		53.68		53.4		52.77		53.2833333333		Restaurant

				12		46492536		85.8323741538		49.46		48.75		46.9		48.37		43285352		79.9114190769		49.65		48.96		47		48.5366666667

				18		18987672		35.0541636923		47.83		46.98		42.88		45.8966666667		17784720		32.8333292308		48.01		47.13		42.96		46.0333333333

				24		6286672		11.6061636923		46.31		45.55		40.24		44.0333333333		5587288		10.3149932308		46.58		45.73		40.29		44.2

				30		2407568		4.4447409231		44.64		44.03		39.28		42.65		2001992		3.6959852308		45.15		44.36		39.34		42.95

		Tomatoes		6		194761776		359.5602018462		53.22		53.27		53.12		53.2033333333		130659008		241.2166301538		53.8		54.36		53.18		53.78		Tomatoes

				12		107577976		198.6054941538		47.74		47.75		47.59		47.6933333333		73625008		135.9230916923		48.43		48.83		47.72		48.3266666667

				18		60666648		111.9999655385		44.35		44.14		44.14		44.21		44090584		81.3980012308		45		45.03		44.28		44.77

				24		25131216		46.3960910769		41.66		41.52		40.12		41.1		21931984		40.4898166154		42.27		42.13		40.86		41.7533333333

				30		8492808		15.6790301538		40.42		40.59		37.85		39.62		7688984		14.1950473846		40.65		40.72		37.94		39.77

		Breeze		6		120449376		222.3680787692		54.43		54.37		55.34		54.7133333333		113860264		210.2035643077		54.48		54.51		54.98		54.6566666667		Breeze

				12		66498760		122.7669415385		49.54		49.44		50.23		49.7366666667		60520072		111.7293636923		49.55		49.63		50.05		49.7433333333

				18		38828784		71.6839089231		46.19		46.23		46.5		46.3066666667		34991304		64.5993304615		46.33		46.49		46.65		46.49

				24		18903424		34.8986289231		43.23		43.69		42.88		43.2666666667		17201304		31.7562535385		43.46		43.99		43.23		43.56

				30		7144560		13.1899569231		41.02		42.02		40.15		41.0633333333		6646416		12.2703064615		41.2		42.26		40.41		41.29

		KungFu		6		77952600		143.9124923077		55.78		55.37		55.58		55.5766666667		73953368		136.5292947692		55.84		55.44		55.48		55.5866666667		KungFu

				12		37812160		69.8070646154		51.19		51.09		50.66		50.98		35164736		64.9195126154		51.32		51.25		50.7		51.09

				18		18351488		33.8796701538		47.94		48.58		46.99		47.8366666667		17427584		32.1740012308		48.17		48.77		47.14		48.0266666667

				24		7224312		13.3371913846		45.62		46.83		43.97		45.4733333333		6865064		12.6739643077		45.79		46.95		44.08		45.6066666667

				30		2708456		5.0002264615		44.32		45.64		42.21		44.0566666667		2458432		4.5386436923		44.46		45.78		42.3		44.18

		Night		6		12909136		23.8322510769		63.71		63.8		63.57		63.6933333333		12095856		22.3308110769		63.84		63.9		63.61		63.7833333333		Night

				12		7814224		14.4262596923		59.45		59.59		59.56		59.5333333333		7321464		13.5165489231		59.58		59.68		59.57		59.61

				18		5620712		10.3766990769		56.7		56.71		56.98		56.7966666667		5250600		9.6934153846		56.83		56.81		57.01		56.8833333333

				24		4045736		7.4690510769		53.72		53.79		54.25		53.92		3755120		6.9325292308		53.88		53.9		54.32		54.0333333333

				30		2820192		5.2065083077		50.78		50.91		51.4		51.03		2590392		4.7822621538		50.95		51.01		51.55		51.17

		Plane		6		86505304		159.7020996923		54.4		54.32		55.04		54.5866666667		76625984		141.4633550769		54.55		54.43		54.96		54.6466666667		Plane

				12		40296592		74.3937083077		49.68		49.98		50.64		50.1		35531712		65.5970067692		49.96		50.23		50.69		50.2933333333

				18		21220432		39.1761821538		46.75		47.5		48.2		47.4833333333		18539088		34.2260086154		47.02		47.75		48.26		47.6766666667

				24		11173240		20.62752		44.35		45.12		46.19		45.22		9624752		17.7687729231		44.57		45.35		46.18		45.3666666667

				30		5819976		10.7445710769		42.12		42.96		44.3		43.1266666667		4976128		9.1866978462		42.31		43.2		44.23		43.2466666667

		Waves		6		54998336		101.5353895385		54.94		55.01		57.16		55.7033333333		50537800		93.3005538462		55.05		55.02		56.79		55.62		Waves

				12		20351800		37.5725538462		50.46		51.12		53.08		51.5533333333		18843888		34.7887163077		50.65		51.32		52.9		51.6233333333

				18		8225080		15.1847630769		48.07		49.33		50.46		49.2866666667		7548512		13.9357144615		48.16		49.39		50.59		49.38

				24		3440968		6.3525563077		46.45		47.74		48.74		47.6433333333		3140992		5.7987544615		46.52		47.76		48.89		47.7233333333

				30		1671832		3.0864590769		44.97		46.19		47.62		46.26		1528032		2.8209821538		45.05		46.19		47.89		46.3766666667





graph

		





graph

		380.2581415385		424.5943975385

		231.9227667692		260.5535409231

		153.115776		172.546176

		93.9768664615		105.6326990769

		46.9228209231		51.8879113846



IPP

XYZ

bitrate (Mbps)

PSNR (dB)

Analog TV

53.16

52.95

47.7666666667

47.55

44.52

44.29

41.81

41.5766666667

39.0933333333

38.8266666667



		348.4770904615		385.3735089231

		204.8233107692		225.8943803077

		130.3350498462		142.6861144615

		75.4512295385		81.5980356923

		32.3989513846		33.9783729231



IPP

XYZ

Card Toss

53.1466666667

52.98

47.8766666667

47.71

44.7966666667

44.6233333333

42.23

42.0433333333

39.5533333333

39.3366666667



		357.1381956923		397.2959704615

		211.4464984615		235.7142055385

		135.8335458462		150.5922461538

		79.7395347692		87.1755470769

		35.2635027692		36.6283864615



IPP

XYZ

Dinner

53.1766666667

52.9633333333

47.8666666667

47.6566666667

44.7466666667

44.5466666667

42.11

41.89

39.4633333333

39.14



		232.6183975385		258.7169575385

		114.9490116923		128.1977206154

		58.6441107692		65.6254818462

		23.9446449231		27.3754486154

		10.2788086154		12.1934769231



IPP

XYZ

bitrate (Mbps)

PSNR (dB)

Bicycle

53.1066666667

52.9133333333

48.0033333333

47.8166666667

45.1633333333

44.9933333333

42.7433333333

42.53

41.1266666667

40.8733333333



		187.2523569231		206.0818412308

		79.9114190769		85.8323741538

		32.8333292308		35.0541636923

		10.3149932308		11.6061636923

		3.6959852308		4.4447409231



IPP

XYZ

Restaurant

53.2833333333

53.1233333333

48.5366666667

48.37

46.0333333333

45.8966666667

44.2

44.0333333333

42.95

42.65



		241.2166301538		359.5602018462

		135.9230916923		198.6054941538

		81.3980012308		111.9999655385

		40.4898166154		46.3960910769

		14.1950473846		15.6790301538



IPP

XYZ

Tomatoes

53.78

53.2033333333

48.3266666667

47.6933333333

44.77

44.21

41.7533333333

41.1

39.77

39.62



		210.2035643077		222.3680787692

		111.7293636923		122.7669415385

		64.5993304615		71.6839089231

		31.7562535385		34.8986289231

		12.2703064615		13.1899569231



IPP

XYZ

bitrate (Mbps)

PSNR (dB)

Breeze

54.6566666667

54.7133333333

49.7433333333

49.7366666667

46.49

46.3066666667

43.56

43.2666666667

41.29

41.0633333333



		136.5292947692		143.9124923077

		64.9195126154		69.8070646154

		32.1740012308		33.8796701538

		12.6739643077		13.3371913846

		4.5386436923		5.0002264615



IPP

XYZ

bitrate (Mbps)

PSNR (dB)

KungFu

55.5866666667

55.5766666667

51.09

50.98

48.0266666667

47.8366666667

45.6066666667

45.4733333333

44.18

44.0566666667



		22.3308110769		23.8322510769

		13.5165489231		14.4262596923

		9.6934153846		10.3766990769

		6.9325292308		7.4690510769

		4.7822621538		5.2065083077



IPP

XYZ

bitrate (Mbps)

PSNR (dB)

Night

63.7833333333

63.6933333333

59.61

59.5333333333

56.8833333333

56.7966666667

54.0333333333

53.92

51.17

51.03



		141.4633550769		159.7020996923

		65.5970067692		74.3937083077

		34.2260086154		39.1761821538

		17.7687729231		20.62752

		9.1866978462		10.7445710769



IPP

XYZ

bitrate (Mbps)

PSNR (dB)

Plane

54.6466666667

54.5866666667

50.2933333333

50.1

47.6766666667

47.4833333333

45.3666666667

45.22

43.2466666667

43.1266666667



		93.3005538462		101.5353895385

		34.7887163077		37.5725538462

		13.9357144615		15.1847630769

		5.7987544615		6.3525563077

		2.8209821538		3.0864590769



IPP

XYZ

bitrate (Mbps)

PSNR (dB)

Waves

55.62

55.7033333333

51.6233333333

51.5533333333

49.38

49.2866666667

47.7233333333

47.6433333333

46.3766666667

46.26




_1127634714.xls
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		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38

37.46

37.48

33.61

33.61



DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		126		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		52		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		14		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12		713637832		144		47.51		51.48		53.08		50.69		44.28		45.77		43.21		44.42

				18		358508520		72		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		27		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		9		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		266		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		73		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		6		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08		40.23		41.63		39.25		40.37

				24		133534896		27		37.48		44.12		45.52		42.37		36.09		37.16		35.38		36.21

				30		42880536		9		33.61		41.94		43.39		39.65		32.61		33.47		32.12		32.7333333333

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One		chroma_residue_pred_flag=0

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244.40		48.1		47.49		47.35		47.65

				18		584558936		117.70		43.1		42.86		42.61		42.86

				24		195503280		39.36		39.3		38.97		38.27		38.85

				30		62003488		12.48		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		318.58		47.34		47.11		47.09		47.18

				18		875032296		176.18		42.27		42.12		42.08		42.16

				24		361776888		72.84		37.54		37.44		37.35		37.44

				30		122502232		24.66		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552.36		46.48		46.24		46.23		46.32

				18		1813525000		365.14		40.83		40.61		40.6		40.68

				24		952246240		191.73		35.33		35.19		35.15		35.22

				30		297752384		59.95		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370.24		47.09		46.64		46.56		46.76

				18		991428136		199.62		41.81		41.47		41.3		41.53

				24		353691992		71.21		37.09		36.62		36.22		36.64

				30		91417352		18.41		33.84		33.25		32.8		33.30

						RGB_New		chroma_residue_pred_flag=1

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188.02		48.68		47.91		47.69		48.09

				18		478213400		96.28		43.54		43.29		42.95		43.26

				24		171165080		34.46		39.51		39.21		38.49		39.07

				30		54572592		10.99		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		207.58		47.94		47.75		47.71		47.80

				18		571007968		114.97		42.74		42.74		42.69		42.72

				24		258219264		51.99		37.99		37.98		37.91		37.96

				30		93767312		18.88		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366.30		46.95		46.82		46.78		46.85

				18		1171110296		235.79		41.27		41.25		41.21		41.24

				24		646791480		130.23		35.73		35.74		35.69		35.72

				30		230227392		46.35		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288.48		47.63		47.07		46.91		47.20

				18		790695824		159.20		42.21		41.86		41.62		41.90

				24		311532864		62.72		37.43		37.01		36.58		37.01

				30		80315552		16.17		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		144.2979157047		318.5763881879		207.5783758389

		73.5988606711		176.1809991946		114.9680472483

		26.8862206711		72.8409841611		51.9904558389

		8.6336649664		24.6648789262		18.8793245638



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag)

bitrates (Mbps)

RGB PSNR (dB)

Harbour

44.39

47.18

47.8

40.37

42.1566666667

42.7233333333

36.21

37.4433333333

37.96

32.7333333333

33.66

33.91



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95



		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38

37.46

37.48

33.61

33.61
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		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		126		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		52		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		14		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12		713637832		144		47.51		51.48		53.08		50.69		44.28		45.77		43.21		44.42

				18		358508520		72		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		27		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		9		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		266		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		73		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		6		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08		40.23		41.63		39.25		40.37

				24		133534896		27		37.48		44.12		45.52		42.37		36.09		37.16		35.38		36.21

				30		42880536		9		33.61		41.94		43.39		39.65		32.61		33.47		32.12		32.7333333333

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One		chroma_residue_pred_flag=0

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244.40		48.1		47.49		47.35		47.65

				18		584558936		117.70		43.1		42.86		42.61		42.86

				24		195503280		39.36		39.3		38.97		38.27		38.85

				30		62003488		12.48		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		318.58		47.34		47.11		47.09		47.18

				18		875032296		176.18		42.27		42.12		42.08		42.16

				24		361776888		72.84		37.54		37.44		37.35		37.44

				30		122502232		24.66		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552.36		46.48		46.24		46.23		46.32

				18		1813525000		365.14		40.83		40.61		40.6		40.68

				24		952246240		191.73		35.33		35.19		35.15		35.22

				30		297752384		59.95		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370.24		47.09		46.64		46.56		46.76

				18		991428136		199.62		41.81		41.47		41.3		41.53

				24		353691992		71.21		37.09		36.62		36.22		36.64

				30		91417352		18.41		33.84		33.25		32.8		33.30

						RGB_New		chroma_residue_pred_flag=1

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188.02		48.68		47.91		47.69		48.09

				18		478213400		96.28		43.54		43.29		42.95		43.26

				24		171165080		34.46		39.51		39.21		38.49		39.07

				30		54572592		10.99		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		207.58		47.94		47.75		47.71		47.80

				18		571007968		114.97		42.74		42.74		42.69		42.72

				24		258219264		51.99		37.99		37.98		37.91		37.96

				30		93767312		18.88		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366.30		46.95		46.82		46.78		46.85

				18		1171110296		235.79		41.27		41.25		41.21		41.24

				24		646791480		130.23		35.73		35.74		35.69		35.72

				30		230227392		46.35		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288.48		47.63		47.07		46.91		47.20

				18		790695824		159.20		42.21		41.86		41.62		41.90

				24		311532864		62.72		37.43		37.01		36.58		37.01

				30		80315552		16.17		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		144.2979157047		318.5763881879		207.5783758389

		73.5988606711		176.1809991946		114.9680472483

		26.8862206711		72.8409841611		51.9904558389

		8.6336649664		24.6648789262		18.8793245638



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag)

bitrates (Mbps)

RGB PSNR (dB)

Harbour

44.39

47.18

47.8

40.37

42.1566666667

42.7233333333

36.21

37.4433333333

37.96

32.7333333333

33.66

33.91



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95



		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38

37.46

37.48

33.61

33.61
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Chart3

		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		126		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		52		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		14		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12		713637832		144		47.51		51.48		53.08		50.69		44.28		45.77		43.21		44.42

				18		358508520		72		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		27		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		9		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		266		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		73		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		6		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08		40.23		41.63		39.25		40.37

				24		133534896		27		37.48		44.12		45.52		42.37		36.09		37.16		35.38		36.21

				30		42880536		9		33.61		41.94		43.39		39.65		32.61		33.47		32.12		32.7333333333

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One		chroma_residue_pred_flag=0

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244.40		48.1		47.49		47.35		47.65

				18		584558936		117.70		43.1		42.86		42.61		42.86

				24		195503280		39.36		39.3		38.97		38.27		38.85

				30		62003488		12.48		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		318.58		47.34		47.11		47.09		47.18

				18		875032296		176.18		42.27		42.12		42.08		42.16

				24		361776888		72.84		37.54		37.44		37.35		37.44

				30		122502232		24.66		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552.36		46.48		46.24		46.23		46.32

				18		1813525000		365.14		40.83		40.61		40.6		40.68

				24		952246240		191.73		35.33		35.19		35.15		35.22

				30		297752384		59.95		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370.24		47.09		46.64		46.56		46.76

				18		991428136		199.62		41.81		41.47		41.3		41.53

				24		353691992		71.21		37.09		36.62		36.22		36.64

				30		91417352		18.41		33.84		33.25		32.8		33.30

						RGB_New		chroma_residue_pred_flag=1

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188.02		48.68		47.91		47.69		48.09

				18		478213400		96.28		43.54		43.29		42.95		43.26

				24		171165080		34.46		39.51		39.21		38.49		39.07

				30		54572592		10.99		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		207.58		47.94		47.75		47.71		47.80

				18		571007968		114.97		42.74		42.74		42.69		42.72

				24		258219264		51.99		37.99		37.98		37.91		37.96

				30		93767312		18.88		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366.30		46.95		46.82		46.78		46.85

				18		1171110296		235.79		41.27		41.25		41.21		41.24

				24		646791480		130.23		35.73		35.74		35.69		35.72

				30		230227392		46.35		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288.48		47.63		47.07		46.91		47.20

				18		790695824		159.20		42.21		41.86		41.62		41.90

				24		311532864		62.72		37.43		37.01		36.58		37.01

				30		80315552		16.17		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		144.2979157047		318.5763881879		207.5783758389

		73.5988606711		176.1809991946		114.9680472483

		26.8862206711		72.8409841611		51.9904558389

		8.6336649664		24.6648789262		18.8793245638



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag)

bitrates (Mbps)

RGB PSNR (dB)

Harbour

44.39

47.18

47.8

40.37

42.1566666667

42.7233333333

36.21

37.4433333333

37.96

32.7333333333

33.66

33.91



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95



		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38

37.46

37.48

33.61

33.61
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		265.5260295302		272.1115393289

		157.2607344966		160.9003167785

		72.528104698		73.3540477852

		20.3616531544		20.4473669799



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



DATA

						YUV444

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		624493264		126		48.22		50.89		51.97		50.36		44.51		46.43		43.13		44.69

				18		256618568		52		43.02		46.80		48.17		46.00		40.55		42.29		39.09		40.6433333333

				24		69412568		14		39.26		43.61		45.44		42.77		37.32		38.87		35.69		37.2933333333

				30		21471088		4		36.65		42.08		43.42		40.72		34.85		36.42		33.7		34.99

		Harbour		12		713637832		144		47.51		51.48		53.08		50.69		44.28		45.77		43.21		44.42

				18		358508520		72		42.30		47.39		48.72		46.14		40.19		41.61		39.25		40.35

				24		131884064		27		37.46		44.47		45.96		42.63		36.16		37.19		35.48		36.2766666667

				30		42709312		9		33.61		42.40		43.92		39.98		32.71		33.51		32.26		32.8266666667

		preakness		12		1318779280		266		46.65		49.51		49.74		48.63		42.63		44.94		41.83		43.1333333333

				18		781061648		157		40.87		45.17		45.47		43.84		38.08		40.18		37.25		38.5033333333

				24		360222920		73		35.25		41.57		41.92		39.58		33.43		34.95		32.76		33.7133333333

				30		101129544		20		30.25		39.44		39.78		36.49		29.19		30.13		28.80		29.3733333333

		Sailormen		12		978815032		197		47.25		49.14		49.85		48.75		43.00		45.61		41.87		43.4933333333

				18		449440048		90		41.82		44.68		45.67		44.06		38.62		41.11		37.50		39.0766666667

				24		114390712		23		36.95		40.98		42.63		40.19		34.57		36.62		33.61		34.9333333333

				30		29284288		6		33.95		39.26		40.89		38.03		31.99		33.75		31.46		32.4

						YUV_One

				QP		bits		Mbps		PSNR_Y		PSNR_U		PSNR_V		avr		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		632244224		127		48.27		50.65		51.7		50.21		44.42		46.43		43.02		44.6233333333

				18		262508816		53		43.08		46.7		48.08		45.95		40.55		42.31		39.06		40.64

				24		70451672		14		39.28		43.5		45.38		42.72		37.32		38.88		35.64		37.28

				30		21355000		4		36.66		42.19		43.57		40.81		34.92		36.44		33.75		35.0366666667

		Harbour		12		716679648		144		47.57		51.29		52.83		50.56		44.25		45.77		43.15		44.39

				18		365541008		74		42.38		47.24		48.61		46.08		40.23		41.63		39.25		40.37

				24		133534896		27		37.48		44.12		45.52		42.37		36.09		37.16		35.38		36.21

				30		42880536		9		33.61		41.94		43.39		39.65		32.61		33.47		32.12		32.7333333333

		preakness		12		1351487312		272		46.78		49.39		49.62		48.60		42.61		44.99		41.8		43.1333333333

				18		799138240		161		40.94		44.93		45.23		43.70		38.01		40.2		37.15		38.4533333333

				24		364325104		73		35.25		41.24		41.58		39.36		33.33		34.93		32.62		33.6266666667

				30		101555256		20		30.24		38.95		39.27		36.15		29.07		30.11		28.64		29.2733333333

		Sailormen		12		1000450560		201		47.36		49.02		49.71		48.70		42.97		45.66		41.83		43.4866666667

				18		461926848		93		41.87		44.51		45.51		43.96		38.58		41.13		37.41		39.04

				24		116725088		24		36.96		40.75		42.41		40.04		34.5		36.59		33.46		34.85

				30		29274136		6		33.95		39.07		40.72		37.91		31.95		33.72		31.32		32.33

						RGB_One		chroma_residue_pred_flag=0

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		1213844424		244.40		48.1		47.49		47.35		47.65

				18		584558936		117.70		43.1		42.86		42.61		42.86

				24		195503280		39.36		39.3		38.97		38.27		38.85

				30		62003488		12.48		36.61		36.31		35.13		36.02

		Harbour		12		1582262728		318.58		47.34		47.11		47.09		47.18

				18		875032296		176.18		42.27		42.12		42.08		42.16

				24		361776888		72.84		37.54		37.44		37.35		37.44

				30		122502232		24.66		33.59		33.73		33.66		33.66

		preakness		12		2743405448		552.36		46.48		46.24		46.23		46.32

				18		1813525000		365.14		40.83		40.61		40.6		40.68

				24		952246240		191.73		35.33		35.19		35.15		35.22

				30		297752384		59.95		30.05		30.13		29.97		30.05

		Sailormen		12		1838875360		370.24		47.09		46.64		46.56		46.76

				18		991428136		199.62		41.81		41.47		41.3		41.53

				24		353691992		71.21		37.09		36.62		36.22		36.64

				30		91417352		18.41		33.84		33.25		32.8		33.30

						RGB_New		chroma_residue_pred_flag=1

				QP		bits		Mbps		PSNR_R		PSNR_G		PSNR_B		avr

		Crew		12		933827080		188.02		48.68		47.91		47.69		48.09

				18		478213400		96.28		43.54		43.29		42.95		43.26

				24		171165080		34.46		39.51		39.21		38.49		39.07

				30		54572592		10.99		36.73		36.45		35.25		36.14

		Harbour		12		1030972600		207.58		47.94		47.75		47.71		47.80

				18		571007968		114.97		42.74		42.74		42.69		42.72

				24		258219264		51.99		37.99		37.98		37.91		37.96

				30		93767312		18.88		33.83		33.98		33.92		33.91

		preakness		12		1819275600		366.30		46.95		46.82		46.78		46.85

				18		1171110296		235.79		41.27		41.25		41.21		41.24

				24		646791480		130.23		35.73		35.74		35.69		35.72

				30		230227392		46.35		30.31		30.40		30.23		30.31

		Sailormen		12		1432761472		288.48		47.63		47.07		46.91		47.20

				18		790695824		159.20		42.21		41.86		41.62		41.90

				24		311532864		62.72		37.43		37.01		36.58		37.01

				30		80315552		16.17		33.96		33.39		32.92		33.42





GRAPH(RGB domain)

		





GRAPH(RGB domain)

		127.2974947651		244.3982061745		188.0188751678

		52.8541240268		117.6964300671		96.2845771812

		14.1849004027		39.3630765101		34.4627677852

		4.2996644295		12.4839237584		10.9877702013



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

CREW

44.6233333333

47.6466666667

48.0933333333

40.64

42.8566666667

43.26

37.28

38.8466666667

39.07

35.0366666667

36.0166666667

36.1433333333



GRAPH(YUV domain)

		272.1115393289		552.3635130201		366.2971006711

		160.9003167785		365.139261745		235.7940193289

		73.3540477852		191.7274308725		130.2264724832

		20.4473669799		59.9501444295		46.3545084564



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

preakness

43.1333333333

46.3166666667

46.85

38.4533333333

40.68

41.2433333333

33.6266666667

35.2233333333

35.72

29.2733333333

30.05

30.3133333333



		201.4329986577		370.2433610738		288.4754641611

		93.0054056376		199.6164032215		159.2005014765

		23.5016955705		71.2131527517		62.7247377181

		5.8941213423		18.406178255		16.1709165101



YUV444_ONE

RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag=1)

bitrates (Mbps)

RGB PSNR (dB)

Sailormen

43.4866666667

46.7633333333

47.2033333333

39.04

41.5266666667

41.8966666667

34.85

36.6433333333

37.0066666667

32.33

33.2966666667

33.4233333333



		144.2979157047		318.5763881879		207.5783758389

		73.5988606711		176.1809991946		114.9680472483

		26.8862206711		72.8409841611		51.9904558389

		8.6336649664		24.6648789262		18.8793245638
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RGB (chroma_residue_pred_flag=0)

RGB (chroma_residue_pred_flag)

bitrates (Mbps)

RGB PSNR (dB)

Harbour

44.39

47.18

47.8

40.37

42.1566666667

42.7233333333

36.21

37.4433333333

37.96

32.7333333333

33.66

33.91



		





		125.7368987919		127.2974947651

		51.6681680537		52.8541240268

		13.9756848322		14.1849004027

		4.3230378523		4.2996644295
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bitrates (Mbps)

Y PSNR (dB)

CREW

48.22

48.27

43.02

43.08

39.26

39.28

36.65

36.66



		265.5260295302		272.1115393289

		157.2607344966		160.9003167785
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		20.3616531544		20.4473669799
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YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

preakness

46.65

46.78

40.87

40.94

35.25

35.25

30.25

30.24



		197.0768520805		201.4329986577

		90.4912848322		93.0054056376

		23.0316869799		23.5016955705

		5.8961653691		5.8941213423



YUV444

YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Sailormen

47.25

47.36

41.82

41.87

36.95

36.96

33.95

33.95



		143.6854695302		144.2979157047

		72.1829234899		73.5988606711

		26.5538383893		26.8862206711

		8.5991903356		8.6336649664
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YUV444_ONE

bitrates (Mbps)

Y PSNR (dB)

Harbour

47.51

47.57

42.3

42.38
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33.61

33.61
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