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1 Introduction

In this contribution we propose an additional quantization offset parameter in the quantization process of the transform coefficients and address the adaptive adjustment of different quantization offsets. In this context, we distinguish between two different quantization offsets:

1. Rounding offset (denoted with f) used in the encoding quantization process only.

(Constant f already used in JM)

2. Additional representative/reconstruction value offset (denoted with () in the encoding and decoding quantization process. (Proposal)

In previous contributions [1], [2], [3] the quantization-offsets are selected by subjective evaluation and focused the investigations on HD movie sequences containing film grain. The result was a subjective picture quality improvement that is achieved by the introduction of (. 

Contribution [4] describes a method of adaptive adjustment of a rounding offset f used in the encoding quantization process for scalar quantization (not including ().  The method is based on adjusting the rounding offset to maintain an equal expected value for the input and output of the quantization process for the absolute value of the quantized data. Thus, the adjustment is based on a distortion cost-function and does not consider the rate.
In this contribution we extend the quantization scheme by ( and jointly adjust f and ( using a rate-distortion constrained cost function. We compare the results with JM as well as with an f-only adjustment. First results indicate rate distortion gains at higher rates.

Although, the results in this contribution are based on JM software we propose to start a core experiment within SVC. We think that the adaptation of the quantization may lead to even bigger improvements for SVC than in JM because of the following reasons:

· In FGS several quantization processes are involved that quantize signals, which have different statistics. The quantization offsets can be adapted to these statistics.

· The images of different MCTF layers have different statistics that can be considered in the adaptive selection of quantization offsets. 

2 Quantization offsets

2.1 Principle of H.264/AVC Quantization Scheme

The main principle of the H.264/AVC quantization can be expressed with equation (1) that describes the quantization and with equation (2) that describes the inverse quantization. 
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In equation (1), the input signal W is mapped to a quantization level Z. Therefore, the quantization step-size ( and the rounding control parameter f is used. The function int() rounds to the nearest integer towards minus infinity and sgn() returns the sign of a signal. The mapping of the quantization level Z to the signal W’ is described in the inverse quantization step that is given by equation (2). Note that in (2), the parameter f is not considered. The following Figure 1 visualizes the quantization and inverse quantization of H.264/AVC for two different values of  f.
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Figure 1: Visualization of the quantization and inverse quantization in H.264/AVC for two different parameters f.

The two graphs in Figure 1 show the mapping of the signal W to the representative values W’ for two different f. By modifying f, the positions of the decision level can be controlled. If f=(/2, the representative values W’ are located in the center of a quantization interval (see top graph of Figure 1). In the reference model of H.264/AVC the rounding control parameter is f=(/3 for Intra and f=(/6 for Inter. Therefore, the representative values W’ are not located in the centre of the quantization interval (see bottom graph of Figure 1). This behavior can be utilized to have a quantization that better fits to a non-uniform probability distribution of the W inside a quantization interval. The non-uniform probability distribution inside a quantization interval can be approximated for example by a Laplacian distribution.

Due to this non-symmetric distribution, the expectation value of W inside a quantization interval is not located in the centre of the corresponding interval. In order to reduce the quantization error, this effect is considered by using a rounding control parameter of f<(/2. Since the probability distribution varies between Intra and Inter mode, different rounding control parameters should be used.

As shown in Figure 1, a parameter f=(/6 that is constant for all W has two effects:

1. Compared to f=(/2, the dead-zone size is increased. 
2. The representation values W’ for W’(0 are located de-centered inside the quantization interval. This leads to a better fit to the non-constant probability distribution of W.

 By shifting only the decision level for the first interval, it is possible to reduce the dead-zone size in H.264/AVC and apart from the second interval – keep the match to the non-linear probability distribution. This shift can be realized by using a different f for the first interval. Figure 3 visualizes this effect for different dead-zone sizes.
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Figure 2: Visualization of quantization in H.264/AVC with dead-zone sizes. In order to be H.264/AVC compliant only the first decision level is modified

As it can be seen in Figure 3, a H.264/AVC compliant modification of the dead-zone size leads to a deformed second quantization interval that has the following characteristic:

1. The second interval has a different size compared to the other intervals.

2. The representation value does not match to the probability distribution of W.
This means that it is not possible in H.264/AVC to decouple the control of the dead-zone size and the mapping to the probability distribution of W in the second interval. In order to overcome this problem, we propose to modify the H.264/AVC inverse quantization schemes and use an additional quantization offset parameter. This technique that allows to shift the representation values is described in the following section III.
2.2 Quantization with an offset

2.2.1 Main Idea

In order to separate the control on the dead-zone size and the mapping to the Laplacian distribution of W, a so-called quantization offset ( is introduced. The proposed quantizer using such an offset is described in the following equations.
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In contrast to the H.264/AVC quantization from (1) and (2) an additional quantization offset ( is used. In equation (4) the absolute value of Z is multiplied by the step-size ( and the quantization offset ( is subtracted. The subtraction of ( in the inverse quantization process of (4) is applied, in order to compensate the addition of ( in (3). In contrast to this, the addition of the rounding control parameter f in (3) is not compensated in (4). Since the offset is also applied in the inverse quantization it leads to a shift of the decision values W’. Since the offset is used in the encoder and decoder, and since it should be possible to adapt the offset to the signal statistics, it is transmitted in the bitstream. 
2.3 Changing the dead-zone size

Using the quantization offset, the dead-zone size can be modified more efficiently. This feature is visualized in the following Figure 4. 
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Figure 3: Changing the dead-zone size. Comparison between standard H.264/AVC and proposed quantization offset method.

In this figure, quantization with three different dead-zone sizes is shown. The graph for the standard dead-zone size is used in the reference encoder. This graph is used for comparison. The following graphs in Figure 4 show the comparison between the H.264/AVC compliant quantization change and the proposed quantization scheme that uses an additional quantization offset parameter. 

As it can be seen in Figure 4, the H.264/AVC compliant modification size leads to a deformed second quantization interval, which leads to a decreased coding efficiency. With the quantization offset (, the dead-zone size can be changed, without deforming other quantization intervals. Thus, the picture quality and the coding efficiency can be increased.

3 RD constrained cost function for estimation of quantization offsets

Since the modification of the quantization offsets – especially of the ( – has a significant influence on the dead-zone i.e. the number of zero coefficients, there is a significant impact on the rate, if ( is modified. Thus, a cost function is used for estimation that considers the distortion and the rate. The following figure illustrates the applied RD constrained cost function 
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Figure 4: Block diagram to illustrate the rate-constrained cost function.

For the minimization of the cost function in dependence of ( and f, we used the downhill simplex method, which is an iterative, numerical method. 

4 Experimental Results

First results are given below. 

Conditions for the experimental results:

· Offsets are adapted for each block

· The bitrate that is required for the transmission of ( is not considered, so far

In the plots, B indicates a result that is obtained using a joint optimization of ( and f and F indicate a result that is obtained using a f-only optimization. For each B and F evaluation, results for different lambdas shown in the graphs.
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5 Summary and Proposal

The following improvements were shown:

· In the past (Munich and Redmond meeting), subjective picture quality improvements that are obtained with an additional reconstruction value offset (() were already demonstrated [1]

 REF _Ref100719585 \r \h 
[2]

 REF _Ref100718785 \r \h 
[3]. 

· In this contribution we present first results that indicate rate distortion gains at higher rates.

Although, the results in this contribution are based on JM software, we propose to start a core experiment within SVC. We think that the adaptation of the quantization offsets may lead to even bigger improvements for SVC than in JM because of the following reasons:

· In FGS several quantization processes are involved that quantize signals, which have different statistics. The quantization offsets can be adapted to these statistics.

· The images of different MCTF layers have different statistics that can be considered in the adaptive selection of quantization offsets. 

The following items should be evaluated in this potential core experiment:

· Influence of f-only as well as joint ( and f adaptation in SVC scheme

· Transmission of ( has to be incorporated

· Estimation process has to be simplified
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		4523840		4523840		4523840		4523840		4523840		4523840		4523840		4523840		4523840		4523840		4523840

		3830400		3830400		3830400		3830400		3830400		3830400		3830400		3830400		3830400		3830400		3830400



Std

QP-18-B

QP-21-B

QP-24-B

QP-27-B

QP-30-B

QP-18-F

QP-21-F

QP-24-F

QP-27-F

QP-30-F

Bitrate

PSNR

Mobile - 50 Frames

47.09

46.48

45.8

45.13

44.64

44.13

43.49

42.81

42.06

41.71

41.21

40.66

39.53

39.33

39.02

38.64

36.91

36.82

36.67

36.47

44.46

44.32

44.09

43.8

41.6

41.5

41.35

41.13

38.56

38.48

38.39

38.27

35.68

35.64

35.58

35.52

32.78

32.75

32.71

32.7

46.07

45.26

44.35

43.45

42.44

41.73

40.73

39.92

39.15

38.17

37.24

36.65

35.59



MB50

				Rate		Std		QP-18-B 16x16		QP-21-B 16x16		QP-24-B 16x16		QP-27-B 16x16		QP-30-B 16x16		QP-18-F 16x16		QP-21-F 16x16		QP-24-F 16x16		QP-27-F 16x16		QP-30-F 16x16		Std - All		QP-18-B		QP-21-B		QP-24-B		QP-27-B		QP-30-B		QP-18-F		QP-21-F		QP-24-F		QP-27-F		QP-30-F

		seq16x16B-18_250c30		13391144				46.98

		seq16x16B-18_500c30		12574600				46.41

		seq16x16B-18_750c30		11985496				45.73

		seq16x16B-18_1000c30		11643920				45.1

		seq16x16B-21_250c30		10997376						44.5

		seq16x16B-21_500c30		10234656						44.01

		seq16x16B-21_750c30		9665184						43.39

		seq16x16B-21_1000c30		9277512						42.74

		seq16x16B-24_250c30		8765184								41.89

		seq16x16B-24_500c30		8154864								41.55

		seq16x16B-24_750c30		7647808								41.07

		seq16x16B-24_1000c30		7260464								40.53

		seq16x16B-27_250c30		6804664										39.38

		seq16x16B-27_500c30		6371344										39.17

		seq16x16B-27_750c30		6004376										38.86

		seq16x16B-27_1000c30		5681864										38.48

		seq16x16B-30_250c30		5085256												36.76

		seq16x16B-30_500c30		4845792												36.66

		seq16x16B-30_750c30		4614840												36.51

		seq16x16B-30_1000c30		4397880												36.3

		seq16x16F-18_250c30		11371936														44.38

		seq16x16F-18_500c30		11261104														44.24

		seq16x16F-18_750c30		11176008														44.01

		seq16x16F-18_1000c30		11128152														43.72

		seq16x16F-21_250c30		8791360																41.52

		seq16x16F-21_500c30		8668312																41.41

		seq16x16F-21_750c30		8622888																41.26

		seq16x16F-21_1000c30		8584880																41.05

		seq16x16F-24_250c30		6428544																		38.44

		seq16x16F-24_500c30		6312352																		38.37

		seq16x16F-24_750c30		6245056																		38.27

		seq16x16F-24_1000c30		6217664																		38.15

		seq16x16F-27_250c30		4468280																				35.55

		seq16x16F-27_500c30		4379936																				35.5

		seq16x16F-27_750c30		4303368																				35.44

		seq16x16F-27_1000c30		4249512																				35.38

		seq16x16F-30_250c30		2795264																						32.59

		seq16x16F-30_500c30		2739552																						32.55

		seq16x16F-30_750c30		2691872																						32.53

		seq16x16F-30_1000c30		2646176																						32.49

		seq16x16F-Std14c30		13854688		45.9

		seq16x16F-Std15c30		12824968		45.06

		seq16x16F-Std16c30		11840160		44.2

		seq16x16F-Std17c30		10749160		43.27

		seq16x16F-Std18c30		9755056		42.24

		seq16x16F-Std19c30		9055080		41.5

		seq16x16F-Std20c30		8066560		40.51

		seq16x16F-Std21c30		7327112		39.69

		seq16x16F-Std22c30		6641936		38.89

		seq16x16F-Std23c30		5844152		37.93

		seq16x16F-Std24c30		5154464		36.97

		seq16x16F-Std25c30		4690448		36.34

		seq16x16F-Std26c30		3996528		35.3

		seqAllB-18_250c30		13129344																										47.09

		seqAllB-18_500c30		12255000																										46.48

		seqAllB-18_750c30		11638400																										45.8

		seqAllB-18_1000c30		11286736																										45.13

		seqAllB-21_250c30		10688256																												44.64

		seqAllB-21_500c30		9922360																												44.13

		seqAllB-21_750c30		9345192																												43.49

		seqAllB-21_1000c30		8934888																												42.81

		seqAllB-24_250c30		8486920																														42.06

		seqAllB-24_500c30		7865656																														41.71

		seqAllB-24_750c30		7362552																														41.21

		seqAllB-24_1000c30		6975976																														40.66

		seqAllB-27_250c30		6524064																																39.53

		seqAllB-27_500c30		6108440																																39.33

		seqAllB-27_750c30		5757480																																39.02

		seqAllB-27_1000c30		5441744																																38.64

		seqAllB-30_250c30		4815544																																		36.91

		seqAllB-30_500c30		4578328																																		36.82

		seqAllB-30_750c30		4391464																																		36.67

		seqAllB-30_1000c30		4189984																																		36.47

		seqAllF-18_250c30		11005048																																				44.46

		seqAllF-18_500c30		10881184																																				44.32

		seqAllF-18_750c30		10791864																																				44.09

		seqAllF-18_1000c30		10766648																																				43.8

		seqAllF-21_250c30		8432840																																						41.6

		seqAllF-21_500c30		8301208																																						41.5

		seqAllF-21_750c30		8255576																																						41.35

		seqAllF-21_1000c30		8243240																																						41.13

		seqAllF-24_250c30		6102272																																								38.56

		seqAllF-24_500c30		5987512																																								38.48

		seqAllF-24_750c30		5903912																																								38.39

		seqAllF-24_1000c30		5868880																																								38.27

		seqAllF-27_250c30		4177264																																										35.68

		seqAllF-27_500c30		4092056																																										35.64

		seqAllF-27_750c30		4016008																																										35.58

		seqAllF-27_1000c30		3952224																																										35.52

		seqAllF-30_250c30		2572536																																												32.78

		seqAllF-30_500c30		2524312																																												32.75

		seqAllF-30_750c30		2478960																																												32.71

		seqAllF-30_1000c30		2447008																																												32.7

		seqAllF-Std14c30		13492408																								46.07

		seqAllF-Std15c30		12501576																								45.26

		seqAllF-Std16c30		11437424																								44.35

		seqAllF-Std17c30		10387872																								43.45

		seqAllF-Std18c30		9424032																								42.44

		seqAllF-Std19c30		8757360																								41.73

		seqAllF-Std20c30		7747912																								40.73

		seqAllF-Std21c30		7046512																								39.92

		seqAllF-Std22c30		6400832																								39.15

		seqAllF-Std23c30		5596560																								38.17

		seqAllF-Std24c30		4951648																								37.24

		seqAllF-Std25c30		4523840																								36.65

		seqAllF-Std26c30		3830400																								35.59

				Rate		Std		QP-18-B		QP-21-B		QP-24-B		QP-27-B		QP-30-B		QP-18-F		QP-21-F		QP-24-F		QP-27-F		QP-30-F

		seqAllB-18_250c30		13129344				47.09

		seqAllB-18_500c30		12255000				46.48

		seqAllB-18_750c30		11638400				45.8

		seqAllB-18_1000c30		11286736				45.13

		seqAllB-21_250c30		10688256						44.64

		seqAllB-21_500c30		9922360						44.13

		seqAllB-21_750c30		9345192						43.49

		seqAllB-21_1000c30		8934888						42.81

		seqAllB-24_250c30		8486920								42.06

		seqAllB-24_500c30		7865656								41.71

		seqAllB-24_750c30		7362552								41.21

		seqAllB-24_1000c30		6975976								40.66

		seqAllB-27_250c30		6524064										39.53

		seqAllB-27_500c30		6108440										39.33

		seqAllB-27_750c30		5757480										39.02

		seqAllB-27_1000c30		5441744										38.64

		seqAllB-30_250c30		4815544												36.91

		seqAllB-30_500c30		4578328												36.82

		seqAllB-30_750c30		4391464												36.67

		seqAllB-30_1000c30		4189984												36.47

		seqAllF-18_250c30		11005048														44.46

		seqAllF-18_500c30		10881184														44.32

		seqAllF-18_750c30		10791864														44.09

		seqAllF-18_1000c30		10766648														43.8

		seqAllF-21_250c30		8432840																41.6

		seqAllF-21_500c30		8301208																41.5

		seqAllF-21_750c30		8255576																41.35

		seqAllF-21_1000c30		8243240																41.13

		seqAllF-24_250c30		6102272																		38.56

		seqAllF-24_500c30		5987512																		38.48

		seqAllF-24_750c30		5903912																		38.39

		seqAllF-24_1000c30		5868880																		38.27

		seqAllF-27_250c30		4177264																				35.68

		seqAllF-27_500c30		4092056																				35.64

		seqAllF-27_750c30		4016008																				35.58

		seqAllF-27_1000c30		3952224																				35.52

		seqAllF-30_250c30		2572536																						32.78

		seqAllF-30_500c30		2524312																						32.75

		seqAllF-30_750c30		2478960																						32.71

		seqAllF-30_1000c30		2447008																						32.7

		seqAllF-Std14c30		13492408		46.07

		seqAllF-Std15c30		12501576		45.26

		seqAllF-Std16c30		11437424		44.35

		seqAllF-Std17c30		10387872		43.45

		seqAllF-Std18c30		9424032		42.44

		seqAllF-Std19c30		8757360		41.73

		seqAllF-Std20c30		7747912		40.73

		seqAllF-Std21c30		7046512		39.92

		seqAllF-Std22c30		6400832		39.15

		seqAllF-Std23c30		5596560		38.17

		seqAllF-Std24c30		4951648		37.24

		seqAllF-Std25c30		4523840		36.65

		seqAllF-Std26c30		3830400		35.59

				Rate		Std		Dz + F		F

		seqAllB-18_500c30		7503.0612244898				46.48						12255000

		seqAllB-21_500c30		6074.9142857143				44.13						9922360

		seqAllB-24_500c30		4815.707755102				41.71						7865656

		seqAllB-27_500c30		3739.8612244898				39.33						6108440

		seqAllF-18_500c30		6661.9493877551						44.32				10881184

		seqAllF-21_500c30		5082.372244898						41.5				8301208

		seqAllF-24_500c30		3665.8236734694						38.48				5987512

		seqAllF-Std14c30		8260.6579591837		46.07								13492408

		seqAllF-Std15c30		7654.026122449		45.26								12501576

		seqAllF-Std16c30		7002.5044897959		44.35								11437424

		seqAllF-Std17c30		6359.9216326531		43.45								10387872

		seqAllF-Std18c30		5769.8155102041		42.44								9424032

		seqAllF-Std19c30		5361.6489795918		41.73								8757360

		seqAllF-Std20c30		4743.6195918367		40.73								7747912

		seqAllF-Std21c30		4314.1910204082		39.92								7046512






_1175071483.xls
All

		10873808		10873808		10873808		10873808		10873808		10873808		10873808		10873808		10873808		10873808		10873808

		9729136		9729136		9729136		9729136		9729136		9729136		9729136		9729136		9729136		9729136		9729136

		8824496		8824496		8824496		8824496		8824496		8824496		8824496		8824496		8824496		8824496		8824496

		8322224		8322224		8322224		8322224		8322224		8322224		8322224		8322224		8322224		8322224		8322224

		8271520		8271520		8271520		8271520		8271520		8271520		8271520		8271520		8271520		8271520		8271520

		7446312		7446312		7446312		7446312		7446312		7446312		7446312		7446312		7446312		7446312		7446312

		6797944		6797944		6797944		6797944		6797944		6797944		6797944		6797944		6797944		6797944		6797944

		6359960		6359960		6359960		6359960		6359960		6359960		6359960		6359960		6359960		6359960		6359960

		6111784		6111784		6111784		6111784		6111784		6111784		6111784		6111784		6111784		6111784		6111784

		5624592		5624592		5624592		5624592		5624592		5624592		5624592		5624592		5624592		5624592		5624592

		5203400		5203400		5203400		5203400		5203400		5203400		5203400		5203400		5203400		5203400		5203400

		4846280		4846280		4846280		4846280		4846280		4846280		4846280		4846280		4846280		4846280		4846280

		4408016		4408016		4408016		4408016		4408016		4408016		4408016		4408016		4408016		4408016		4408016

		4131960		4131960		4131960		4131960		4131960		4131960		4131960		4131960		4131960		4131960		4131960

		3927728		3927728		3927728		3927728		3927728		3927728		3927728		3927728		3927728		3927728		3927728

		3734368		3734368		3734368		3734368		3734368		3734368		3734368		3734368		3734368		3734368		3734368

		3107072		3107072		3107072		3107072		3107072		3107072		3107072		3107072		3107072		3107072		3107072

		2983872		2983872		2983872		2983872		2983872		2983872		2983872		2983872		2983872		2983872		2983872

		2902048		2902048		2902048		2902048		2902048		2902048		2902048		2902048		2902048		2902048		2902048

		2799296		2799296		2799296		2799296		2799296		2799296		2799296		2799296		2799296		2799296		2799296

		8323544		8323544		8323544		8323544		8323544		8323544		8323544		8323544		8323544		8323544		8323544

		8056576		8056576		8056576		8056576		8056576		8056576		8056576		8056576		8056576		8056576		8056576

		7872032		7872032		7872032		7872032		7872032		7872032		7872032		7872032		7872032		7872032		7872032

		7826504		7826504		7826504		7826504		7826504		7826504		7826504		7826504		7826504		7826504		7826504

		5996368		5996368		5996368		5996368		5996368		5996368		5996368		5996368		5996368		5996368		5996368

		5787544		5787544		5787544		5787544		5787544		5787544		5787544		5787544		5787544		5787544		5787544

		5667272		5667272		5667272		5667272		5667272		5667272		5667272		5667272		5667272		5667272		5667272

		5654632		5654632		5654632		5654632		5654632		5654632		5654632		5654632		5654632		5654632		5654632

		4145784		4145784		4145784		4145784		4145784		4145784		4145784		4145784		4145784		4145784		4145784

		4027360		4027360		4027360		4027360		4027360		4027360		4027360		4027360		4027360		4027360		4027360

		3923160		3923160		3923160		3923160		3923160		3923160		3923160		3923160		3923160		3923160		3923160

		3867504		3867504		3867504		3867504		3867504		3867504		3867504		3867504		3867504		3867504		3867504

		2759752		2759752		2759752		2759752		2759752		2759752		2759752		2759752		2759752		2759752		2759752

		2694696		2694696		2694696		2694696		2694696		2694696		2694696		2694696		2694696		2694696		2694696

		2624192		2624192		2624192		2624192		2624192		2624192		2624192		2624192		2624192		2624192		2624192

		2577408		2577408		2577408		2577408		2577408		2577408		2577408		2577408		2577408		2577408		2577408

		1670864		1670864		1670864		1670864		1670864		1670864		1670864		1670864		1670864		1670864		1670864

		1641248		1641248		1641248		1641248		1641248		1641248		1641248		1641248		1641248		1641248		1641248

		1613352		1613352		1613352		1613352		1613352		1613352		1613352		1613352		1613352		1613352		1613352

		1587472		1587472		1587472		1587472		1587472		1587472		1587472		1587472		1587472		1587472		1587472

		10336328		10336328		10336328		10336328		10336328		10336328		10336328		10336328		10336328		10336328		10336328

		9533264		9533264		9533264		9533264		9533264		9533264		9533264		9533264		9533264		9533264		9533264

		8568152		8568152		8568152		8568152		8568152		8568152		8568152		8568152		8568152		8568152		8568152

		7699656		7699656		7699656		7699656		7699656		7699656		7699656		7699656		7699656		7699656		7699656

		6891208		6891208		6891208		6891208		6891208		6891208		6891208		6891208		6891208		6891208		6891208

		6353776		6353776		6353776		6353776		6353776		6353776		6353776		6353776		6353776		6353776		6353776

		5495712		5495712		5495712		5495712		5495712		5495712		5495712		5495712		5495712		5495712		5495712

		4977112		4977112		4977112		4977112		4977112		4977112		4977112		4977112		4977112		4977112		4977112

		4505968		4505968		4505968		4505968		4505968		4505968		4505968		4505968		4505968		4505968		4505968

		3889288		3889288		3889288		3889288		3889288		3889288		3889288		3889288		3889288		3889288		3889288

		3439752		3439752		3439752		3439752		3439752		3439752		3439752		3439752		3439752		3439752		3439752

		3149544		3149544		3149544		3149544		3149544		3149544		3149544		3149544		3149544		3149544		3149544

		2644192		2644192		2644192		2644192		2644192		2644192		2644192		2644192		2644192		2644192		2644192



Std

QP-18-B

QP-21-B

QP-24-B

QP-27-B

QP-30-B

QP-18-F

QP-21-F

QP-24-F

QP-27-F

QP-30-F

Bitrate

PSNR

Coastguard - 50 Frames

47.12

46.52

45.64

44.67

44.57

44.07

43.3

42.44

41.93

41.6

41.1

40.49

39.43

39.26

39

38.63

36.91

36.84

36.74

36.59

43.99

43.81

43.59

43.33

41.08

40.96

40.82

40.65

38.15

38.09

38.01

37.92

35.52

35.49

35.46

35.41

32.93

32.91

32.9

32.88

45.93

45.12

44.23

43.35

42.32

41.62

40.65

39.88

39.13

38.22

37.36

36.79

35.76



conf50

				Rate		Std		QP-18-B 16x16		QP-21-B 16x16		QP-24-B 16x16		QP-27-B 16x16		QP-30-B 16x16		QP-18-F 16x16		QP-21-F 16x16		QP-24-F 16x16		QP-27-F 16x16		QP-30-F 16x16		Std - All		QP-18-B		QP-21-B		QP-24-B		QP-27-B		QP-30-B		QP-18-F		QP-21-F		QP-24-F		QP-27-F		QP-30-F

		seq16x16B-18_250c30		10953168				47.05

		seq16x16B-18_500c30		9785640				46.48

		seq16x16B-18_750c30		8916016				45.66

		seq16x16B-18_1000c30		8411480				44.78

		seq16x16B-21_250c30		8410800						44.48

		seq16x16B-21_500c30		7534512						44

		seq16x16B-21_750c30		6870048						43.27

		seq16x16B-21_1000c30		6439048						42.46

		seq16x16B-24_250c30		6265224								41.83

		seq16x16B-24_500c30		5695976								41.5

		seq16x16B-24_750c30		5261968								41.02

		seq16x16B-24_1000c30		4893088								40.43

		seq16x16B-27_250c30		4575920										39.33

		seq16x16B-27_500c30		4256000										39.15

		seq16x16B-27_750c30		4025192										38.89

		seq16x16B-27_1000c30		3795872										38.52

		seq16x16B-30_250c30		3251120												36.81

		seq16x16B-30_500c30		3101000												36.73

		seq16x16B-30_750c30		2989656												36.63

		seq16x16B-30_1000c30		2877008												36.47

		seq16x16F-18_250c30		8426288														44.05

		seq16x16F-18_500c30		8167208														43.88

		seq16x16F-18_750c30		7992136														43.66

		seq16x16F-18_1000c30		7940272														43.4

		seq16x16F-21_250c30		6127248																41.1

		seq16x16F-21_500c30		5943640																40.99

		seq16x16F-21_750c30		5802024																40.84

		seq16x16F-21_1000c30		5786840																40.66

		seq16x16F-24_250c30		4285168																		38.11

		seq16x16F-24_500c30		4158168																		38.05

		seq16x16F-24_750c30		4047296																		37.96

		seq16x16F-24_1000c30		3985872																		37.87

		seq16x16F-27_250c30		2899680																				35.43

		seq16x16F-27_500c30		2824440																				35.4

		seq16x16F-27_750c30		2754232																				35.36

		seq16x16F-27_1000c30		2687688																				35.32

		seq16x16F-30_250c30		1758752																						32.79

		seq16x16F-30_500c30		1719416																						32.75

		seq16x16F-30_750c30		1681472																						32.74

		seq16x16F-30_1000c30		1654784																						32.73

		seq16x16F-Std14c30		10232392		45.82

		seq16x16F-Std15c30		9412592		44.99

		seq16x16F-Std16c30		8604328		44.11

		seq16x16F-Std17c30		7709808		43.2

		seq16x16F-Std18c30		6868528		42.17

		seq16x16F-Std19c30		6309584		41.44

		seq16x16F-Std20c30		5533936		40.48

		seq16x16F-Std21c30		4983528		39.68

		seq16x16F-Std22c30		4478184		38.92

		seq16x16F-Std23c30		3910712		38.01

		seq16x16F-Std24c30		3423440		37.11

		seq16x16F-Std25c30		3110480		36.53

		seq16x16F-Std26c30		2632816		35.51

		seqAllB-18_250c30		10873808																										47.12

		seqAllB-18_500c30		9729136																										46.52

		seqAllB-18_750c30		8824496																										45.64

		seqAllB-18_1000c30		8322224																										44.67

		seqAllB-21_250c30		8271520																												44.57

		seqAllB-21_500c30		7446312																												44.07

		seqAllB-21_750c30		6797944																												43.3

		seqAllB-21_1000c30		6359960																												42.44

		seqAllB-24_250c30		6111784																														41.93

		seqAllB-24_500c30		5624592																														41.6

		seqAllB-24_750c30		5203400																														41.1

		seqAllB-24_1000c30		4846280																														40.49

		seqAllB-27_250c30		4408016																																39.43

		seqAllB-27_500c30		4131960																																39.26

		seqAllB-27_750c30		3927728																																39

		seqAllB-27_1000c30		3734368																																38.63

		seqAllB-30_250c30		3107072																																		36.91

		seqAllB-30_500c30		2983872																																		36.84

		seqAllB-30_750c30		2902048																																		36.74

		seqAllB-30_1000c30		2799296																																		36.59

		seqAllF-18_250c30		8323544																																				43.99

		seqAllF-18_500c30		8056576																																				43.81

		seqAllF-18_750c30		7872032																																				43.59

		seqAllF-18_1000c30		7826504																																				43.33

		seqAllF-21_250c30		5996368																																						41.08

		seqAllF-21_500c30		5787544																																						40.96

		seqAllF-21_750c30		5667272																																						40.82

		seqAllF-21_1000c30		5654632																																						40.65

		seqAllF-24_250c30		4145784																																								38.15

		seqAllF-24_500c30		4027360																																								38.09

		seqAllF-24_750c30		3923160																																								38.01

		seqAllF-24_1000c30		3867504																																								37.92

		seqAllF-27_250c30		2759752																																										35.52

		seqAllF-27_500c30		2694696																																										35.49

		seqAllF-27_750c30		2624192																																										35.46

		seqAllF-27_1000c30		2577408																																										35.41

		seqAllF-30_250c30		1670864																																												32.93

		seqAllF-30_500c30		1641248																																												32.91

		seqAllF-30_750c30		1613352																																												32.9

		seqAllF-30_1000c30		1587472																																												32.88

		seqAllF-Std14c30		10336328																								45.93

		seqAllF-Std15c30		9533264																								45.12

		seqAllF-Std16c30		8568152																								44.23

		seqAllF-Std17c30		7699656																								43.35

		seqAllF-Std18c30		6891208																								42.32

		seqAllF-Std19c30		6353776																								41.62

		seqAllF-Std20c30		5495712																								40.65

		seqAllF-Std21c30		4977112																								39.88

		seqAllF-Std22c30		4505968																								39.13

		seqAllF-Std23c30		3889288																								38.22

		seqAllF-Std24c30		3439752																								37.36

		seqAllF-Std25c30		3149544																								36.79

		seqAllF-Std26c30		2644192																								35.76

				Rate		Std		QP-18-B		QP-21-B		QP-24-B		QP-27-B		QP-30-B		QP-18-F		QP-21-F		QP-24-F		QP-27-F		QP-30-F

		seqAllB-18_250c30		10873808				47.12

		seqAllB-18_500c30		9729136				46.52

		seqAllB-18_750c30		8824496				45.64

		seqAllB-18_1000c30		8322224				44.67

		seqAllB-21_250c30		8271520						44.57

		seqAllB-21_500c30		7446312						44.07

		seqAllB-21_750c30		6797944						43.3

		seqAllB-21_1000c30		6359960						42.44

		seqAllB-24_250c30		6111784								41.93

		seqAllB-24_500c30		5624592								41.6

		seqAllB-24_750c30		5203400								41.1

		seqAllB-24_1000c30		4846280								40.49

		seqAllB-27_250c30		4408016										39.43

		seqAllB-27_500c30		4131960										39.26

		seqAllB-27_750c30		3927728										39

		seqAllB-27_1000c30		3734368										38.63

		seqAllB-30_250c30		3107072												36.91

		seqAllB-30_500c30		2983872												36.84

		seqAllB-30_750c30		2902048												36.74

		seqAllB-30_1000c30		2799296												36.59

		seqAllF-18_250c30		8323544														43.99

		seqAllF-18_500c30		8056576														43.81

		seqAllF-18_750c30		7872032														43.59

		seqAllF-18_1000c30		7826504														43.33

		seqAllF-21_250c30		5996368																41.08

		seqAllF-21_500c30		5787544																40.96

		seqAllF-21_750c30		5667272																40.82

		seqAllF-21_1000c30		5654632																40.65

		seqAllF-24_250c30		4145784																		38.15

		seqAllF-24_500c30		4027360																		38.09

		seqAllF-24_750c30		3923160																		38.01

		seqAllF-24_1000c30		3867504																		37.92

		seqAllF-27_250c30		2759752																				35.52

		seqAllF-27_500c30		2694696																				35.49

		seqAllF-27_750c30		2624192																				35.46

		seqAllF-27_1000c30		2577408																				35.41

		seqAllF-30_250c30		1670864																						32.93

		seqAllF-30_500c30		1641248																						32.91

		seqAllF-30_750c30		1613352																						32.9

		seqAllF-30_1000c30		1587472																						32.88

		seqAllF-Std14c30		10336328		45.93

		seqAllF-Std15c30		9533264		45.12

		seqAllF-Std16c30		8568152		44.23

		seqAllF-Std17c30		7699656		43.35

		seqAllF-Std18c30		6891208		42.32

		seqAllF-Std19c30		6353776		41.62

		seqAllF-Std20c30		5495712		40.65

		seqAllF-Std21c30		4977112		39.88

		seqAllF-Std22c30		4505968		39.13

		seqAllF-Std23c30		3889288		38.22

		seqAllF-Std24c30		3439752		37.36

		seqAllF-Std25c30		3149544		36.79

		seqAllF-Std26c30		2644192		35.76

				Rate		Std		Dz + F		F

		seqAllB-18_500c30		5956.613877551				46.52								9729136

		seqAllB-21_500c30		4558.9665306122				44.07								7446312

		seqAllB-24_500c30		3443.627755102				41.6								5624592

		seqAllB-27_500c30		2529.7714285714				39.26								4131960

		seqAllB-30_500c30		1826.8604081633				36.84								2983872

		seqAllF-18_500c30		4932.5975510204						43.81						8056576

		seqAllF-21_500c30		3543.3942857143						40.96						5787544

		seqAllF-24_500c30		2465.7306122449						38.09						4027360

		seqAllF-27_500c30														2694696

		seqAllF-30_500c30														1641248

		seqAllF-Std14c30		6328.3640816326		45.93										10336328

		seqAllF-Std16c30		5245.8073469388		44.23										8568152

		seqAllF-Std18c30		4219.1069387755		42.32										6891208

		seqAllF-Std20c30		3364.7216326531		40.65										5495712

		seqAllF-Std22c30		2758.7559183674		39.13										4505968

		seqAllF-Std24c30		2105.9706122449		37.36										3439752

		seqAllF-Std25c30														3149544

		seqAllF-Std26c30														2644192
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