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Abstract

This document describes the details of the response from Microsoft to the Call for Proposal of new video coding technologies issued jointly by ISO/IEC and ITU-T. Additionally, an excel file is attached to present the per-frame PSNRs of the decoded video.
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1 Introduction

In January 2010, ISO/IEC and ITU-T have jointly issued a Call for Proposal of new video coding technologies. This document discusses the details implementation issues, algorithm design, complexity analysis, and compression performance of the system.

The coding system is based on a simplified version of the KTA2.4 software and with new technologies integrated. The new technologies include line-based coding and content-adaptive de-blocking.
2 Algorithm description

2.1 Motion representation
The motion representation of the proposed system is just as same as KTA2.4.
2.2 Intra-frame prediction

The intra-frame prediction of the proposed system is just as same as KTA2.4, except for the coding of the line-/pixel-based coding mode. Please see section 2.7.
2.3 Spatial transforms

The spatial transform of the proposed system is just as same as KTA2.4, except for the coding of the line-/pixel-based coding mode. Please see section 2.7.
2.4 Quantization

The quantization of the proposed system is just as same as KTA2.4, except for the coding of the line-/pixel-based coding mode. Please see section 2.7.
2.5 In-loop filtering

In addition to the current in-loop filter in KTA2.4, a new content-adaptive de-blocking tool is used. Please see section 2.8.
2.6 Entropy coding

The entropy coding of the proposed system is as same as KTA2.4, except for the coding of the line-based coding mode. Please see section 2.7.
2.7 Line-/Pixel-based coding mode
The line-/pixel-based coding mode is to improve the coding of intra-frame or the intra-block in P- or B- frames. Besides traditional intra coding in H.264, our intra coding scheme adds two modes – line-based coding mode and pixel-based coding mode. They all aim to achieve a much better prediction than the block-based prediction in H.264.
2.7.1 Line-based coding mode
In this scheme, each line of the current block is coded and reconstructed as a basic unit. Here a line can be a row or a column. For each line, the surrounding reconstructed pixels are used to predict the pixels. After the prediction, a 1-D transform may be applied to the residue. There are three to four overhead bits to indicate several encoding methods for each 4x4, 8x8 or 16x16 block.
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Figure 1. Overhead bits for each block.

The first overhead bit determines the coding order. There are two coding orders for one block – row-by-row coding or column-by-column coding. In the row-by-row coding, the first row of the current block is coded and then reconstructed. The reconstructed of the 1st row can be used to predict the second row. The process goes until all rows of the current block are coded. The column-by-column coding is similar. The difference is that the coding is performed on each column of the block.
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Figure 2. Illustration of the prediction for the current row.
The second and third overhead bits determine the prediction method for the current line. Using the row-by-row coding case as an example, figure 2 illustrates the prediction structure. Basically there is a training window, in which the current block is the bottom-right coder. Based on all the reconstructed pixels within the training window, the prediction of the current row is generated.
There are three prediction methods – local training (LT), predefined directional filter (PDF) and template matching (TM). In the LT method, the neighboring 5 pixels are used to predict a pixel in the current line. Figure 3 shows the neighboring pixels for the prediction, which cover a wide range of directions. In the figure, yt is the pixel to be predicted. In such a case, the prediction is a linear combination of those five pixels. The weights of those five pixels for the predictions of all the pixels in the current line are the same. All the pixel sets in the training window similar to those in figure 3 are used as training data. The weights of the linear combination are got by minimizing the prediction errors on the training data, i.e., to train a Wiener filter based on all training data in the training window. Each line has a set of independent weights.
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(a)                              (b)
Figure 3. The target pixel in W and its neighbors: (a) row by row case; (b) column by column case.
The second prediction method is PDF. In the PDF method, ten neighboring pixels are used, as shown in figure 4. There are 21 predefined filters on these 10 pixels, as shown in table 1. They correspond to different contents along various directions and with sharp or smooth changes. The arrows in figure 4 illustrate some directional filters. Similar to the LT method, all sets of reconstructed pixels in the training window are used as training data. The filter which provides the best prediction performance on the training data is selected as the filter to predict the current line. Thus, the filter selection is totally determined by the surrounding reconstructed pixels. There is no need to send overhead to indicate which filter is used for each line.
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(a) 





   (b)
Figure 4. Predefined filters: (a) row-by-row case; (b) column-by-column case.
The third prediction method is template matching (TM). In TM, the reconstructed pixels surrounding each line are used as its template (see Fig. 5). The prediction for the current line is obtained by matching its template and that of reconstructed lines in the reconstructed area. Multiple candidate lines with their templates best match that of the current line, under the MSE criterion, are averaged as the prediction for the current line. For TM, the flag b3 needs to be transmitted as overhead while b2 needs not. For other two prediction methods, LT and PDF, both b3 and b2 are transmitted.

[image: image5.emf]
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Figure 5. Template for a line: (a) row-by-row case; (b) column-by-column case. The light gray squares denote the reconstructed templates and the dark gray ones denote the target pixels to be predicted.
The last overhead bit indicates whether a 1-D DCT is applied to the prediction residue or not. If a transform is used, the quantization process thereafter is applied on the transform coefficients. Otherwise, the residue is quantized directly. Once all lines within the current block are predicted, quantized and reconstructed, the quantized coefficients in the block are scanned into a one dimensional buffer before entropy coding. If the transform is performed, the DC coefficients are scanned first, followed by AC coefficients. Otherwise, the quantized residues are simply scanned line by line. To adapt to the statistics of coefficients for the two cases, two separate sets of context models are set for them in the entropy coding stage. CABAC is used to code the quantized data.
Table 1. Predefined directional filters for 
	Filter #
	y0
	y1
	y2
	y3
	y4
	y5
	y6
	y7
	y8
	y9

	1
	½
	½
	0
	0
	0
	0
	0
	0
	0
	0

	2
	¼
	½
	¼
	0
	0
	0
	0
	0
	0
	0

	3
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	4
	0
	¾
	¼
	0
	0
	0
	0
	0
	0
	0

	5
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0

	6
	0
	½
	½
	0
	0
	0
	0
	0
	0
	0

	7
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	8
	0
	¼
	¾
	0
	0
	0
	0
	0
	0
	0

	9
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	10
	0
	¼
	½
	¼
	0
	0
	0
	0
	0
	0

	11
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	12
	0
	0
	¾
	¼
	0
	0
	0
	0
	0
	0

	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	14
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0

	15
	0
	0
	½
	½
	0
	0
	0
	0
	0
	0

	16
	0
	0
	¼
	¾
	0
	0
	0
	0
	0
	0

	17
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	18
	0
	0
	¼
	½
	¼
	0
	0
	0
	0
	0

	19
	0
	0
	0
	½
	½
	0
	0
	0
	0
	0

	20
	0
	1/3
	1/3
	1/3
	0
	0
	0
	0
	0
	0

	21
	0
	0
	0
	0
	0
	1/3
	1/3
	1/3
	0
	0


2.7.2 Pixel-based coding mode
The pixel-based coding mode is similar to the line-based coding mode. Within a 4x4 block, the pixels are coded one by one. The surrounding reconstructed pixels are used to predict the current pixel to be coded. After the prediction, no transform is applied and a quantization process is directly performed on the residue. One a pixel is coded, it can be reconstructed and help the coding of the following pixels.
Since there is no transform, there are only two overhead bits for one block in this mode. One indicates the coding order, which can be row-by-row or column-by-column. The other indicates the prediction method for the current pixel, which can be LT or PDF. The difference to the line-based coding is that the neighboring pixels are different. Six neighboring pixels, shown in figure 6, are used to predict the current pixel in the LT method.
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(a)                                (b)
Figure 6. The target pixel in training dataset of pixel-by-pixel prediction and its neighbors: (a) row-by-row case; (b) column-by-column case.
2.8 Content-adaptive de-blocking
Figure 7 shows the flow chart of the proposed de-blocking scheme. Given a decoded frame after inverse DCT and motion compensation, its luminance component is first processed with the H.264/AVC de-blocking filter. Then a global orientation energy edge detection (OEED) is conducted on the initially de-blocked image to get a local directional feature (LDF) partition. Based on the LDF partition, different de-blocking modes are decided for all blocks. Finally, the content-adaptive de-blocking is performed on both the luminance and chroma components of the decoded frame, with some parameters (e.g., filter orientation and thresholds) updated by the de-blocking mode decision, while others (e.g., boundary strength) directly inherited from the initial H.264/AVC de-blocking.
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Figure 7. Flow chart of the proposed de-blocking scheme.

2.8.1 Orientation energy edge detection

We use a global OEED for LDF partition. Edges are extracted by orientation energy on an initially deblocked luminance image I
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where 
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 are the first and second Gaussian derivative filters at orientation θ. These filters consist of a filter bank shown in figure 8 (a total of 8 orientations are used). For each pixel (x, y) in I, the filter output energy W will have a maximum at the orientation parallel to the edge, and along a line perpendicular to the edge there will be an energy maximum at the edge. Therefore, edges can be found by marking all the points 
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where vθ is the unit vector orthogonal to θ.
[image: image13.emf]
Figure 8. Filter bank used in OEED.
After OEED, we will have an edge map recording the edge pixel locations, and an angle map recording the orientation of each pixel. Compared with edge detection algorithms using only image gradients, OEED jointly considers edge location and orientation. In addition, OEED utilizes a class of nonlinear filters which are more appropriate for localizing composite edges, so it is able to provide more reliable information to distinguish LDF regions. Note that an initial H.264/AVC deblocking on the luminance component is preferred prior to OEED to further improve its accuracy, from which certain parameters can be directly used in the content-adaptive deblocking later.
2.8.2 De-blocking mode decision
The LDF partition is to decide an appropriate deblocking mode for each block. In total we define 8 deblocking modes: the H.264/AVC mode (mode A), an extra smoothing mode (mode B), and 6 directional modes (mode C-m, m = 2,3,4,6,7,8) in accordance with the filter bank of OEED except the horizontal and vertical directions (refer to figure 8). The mode decision is based on the following rules.
Mode C: for each 4x4 or 8x8 transformed intra block BI with its upper and left neighbors BU and BL available, if edge pixels appear in BI, we then calculate the average orientation index mI (an integer between 1 to 8) and the orientation variance vI  on these edge pixels. Similarly we can get mU, vU and mL, vL, in case there are also edge pixels in the two neighbors (otherwise we set them to 0). Denote D(·) a distance metric between different orientation indices, once
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it suggests the current block has consistent directional features with its neighbors, and thus BI is decided to be with mode C-mI.
Mode B: for each 16x16 transformed intra block BI with its upper and left neighbors BU and BL available, if no edge pixels appear in BI, BU and BL, we then calculate the intensity variances vI, vU and vL in the three blocks. Once
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it suggests the current block is inside a consecutive non-LDF region, and BI is decided to be with mode B.
Mode A: the remaining blocks are decided to be with mode A.
2.8.3 Directional de-blocking filter design
For deblocking mode C, the filtering involved pixels are no longer in a line perpendicular to the block boundary, but along 6 different orientations, as shown in figure 9. Suppose 
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 are the selected pixels for a 1D filter, during directional deblocking their values are modified as
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The above filter coefficients 
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 are the same as that used in H.264/AVC. 
In H.264/AVC there are two thresholds α and β determined by the average QP employed over the block boundary, and deblocking only takes place if
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As the deblocking performance highly depends on these thresholds, they should be carefully designed for our directional deblocking, not only considering QP but also the directional mode. Since our directional deblocking is always performed along the edge orientation, the filter decision thresholds to distinguish edges from blocking degradation should be relaxed. Generally we have
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where A is a magnification parameter related to QP, and B is a modulation parameter related to the directional mode mI.
The magnification parameter A is trained on a set of images containing typical directional edges. Fig. 10 shows the relationship between A and QP. At high bit-rate (low QP), image details are still well preserved, so directional deblocking is less encouraged to avoid smoothing anti-directional texture, while at low bit-rate (high QP), directional deblocking can be much stronger as it will not blur the remaining edges.
For the modulation parameter B, we define it based on the following observation. Since the blocking degradation is caused by different quantization in two adjacent blocks, it is most severe across the block boundary and least severe along the boundary. Thus deblocking should be stronger if its direction is more perpendicular to the boundary. Suppose 
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 is the angle between the directional mode mI and the block boundary (refer to Fig. 9), then there is
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Compared with the H.264/AVC deblocking, our method provides not only filter orientation flexibility but also filter thresholds adaptivity.
[image: image23.emf]
Figure 9. Directional deblocking filters (mode C). Vertical block boundaries are taken for example. 
[image: image24.wmf]3003

,...,,,...,

ppqq

 are the selected pixels for a 1D filter. For mode C-4 and C-6, interpolation is needed at certain half pixels marked 
[image: image25.wmf]3003
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, but only integer pixels are filtered.
2.8.4 Extra smoothing filter design

For deblocking mode B, the extra smoothing is performed along lines perpendicular to the upper and left block boundaries, as shown in figure 10. Suppose 
[image: image26.wmf]1001

,...,,,...,

NN

ppqq

--

 are the pixels in the same row or column of two adjacent blocks, during extra smoothing their values are modified as  
	
[image: image27.wmf]1

22

00

1

22

00

()(1)

()(1)

16for luminance block

01,  

8for chroma block

2

NN

injn

nij

ij

NN

injn

nij

ij

ppqN

qpqN

N

nN

=+=--

==

=--=+

==

=++

=++

ì

££-=

í

î

åå

åå


	(9)


This is a heavy and long distance smoothing across the block boundary and all pixels in the consecutive non-LDF regions will be filtered. For the extra smoothing mode, no boundary strength and filter thresholds are needed.
Once the deblocking mode decision is done, the 8 different deblocking filters are simultaneously employed in a raster-scan order at the macroblock level for both luminance and chroma components. The reconstructed frame is obtained in a single deblocking pass.
 SHAPE  \* MERGEFORMAT 



Figure 10. Extra smoothing filter (mode B). A vertical boundary of a luminance block is taken for example. 
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 are the pixels to be filtered. In this example, the filtered value of q4 is obtained by averaging
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3 Compression performance discussion

3.1 Objective versus subjective compression performance

The objective compression performance of the proposed coding scheme can be found in the enclosed file “PSNR_A118.xls”, which contains the per-frame PSNRs of each decoded points.
As for the subjective quality, compared to the anchor the proposed methods can reduce the blocking artifacts, as shown in figure 11, and shows less artifacts around edges, as shown in figure 12. It is also the case when compared to KTA.
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(b) Proposed

Figure 11. The proposed scheme shows less blocking artifacts, as shown in the trunk area. The decoding point is S04R1C1.
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(a) Anchor
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(b) Proposed

Figure 12. The proposed scheme presents clearer and shaper edges, as shown in the lines on the ground. The decoding point is S08R1C1.
3.2 Constraint set 1 configuration relative to Alpha anchor

For constraint set 1, the configurations of the proposed system for all classes are the same, listed as follows.

· Hierarchical B pictures IbBbBbBbP (8) coding structure – each picture uses at most 4 reference pictures in each list for inter prediction

· Open GOP structuring with an Intra picture every 24, 32, 48 and 64 pictures for 24 fps, 30 fps, 50 and 60 fps sequences, respectively

· num_reorder_frames = 3 ("GOP length 8") 

· max_ref_frames = 4
· QP scaling: QP (I picture), QP+1 (P picture), QP+2 (first B layer), QP+3 (second B layer), QP+4 (third B layer)
· CABAC, 8x8 transforms enabled

· Flat quantization weighting matrices

· RDOQ enabled

· Adaptive rounding enabled

· Weighted prediction enabled

· Fast motion estimation (range 128x128)
· MDDT enabled

· QALF enabled

· Enhanced AIF enabled
An example configuration file is attached here.
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3.3 Constraint set 2 configuration relative to Beta and Gamma anchors
For constraint set 2, the configurations of the proposed system for all classes are the same, listed as follows.

· A single I frame as the first picture
· Hierarchical P pictures IpPp (GOP size of 4, with 3 temporal P picture layers, and no backward reference for inter prediction, nested_prediction_flag=on) coding structure – each picture uses at most 4 reference pictures for inter prediction

· QP scaling: QP (I picture), QP+1 (first P layer), QP+4 (second P layer), QP+5 (third P layer)

· num_reorder_frames=0

· max_ref_frames = 4

· CABAC, 8x8 transforms enabled
· Flat quantization weighting matrices

· RD Optimization enabled

· RDOQ enabled (fast mode, NUM=1)

· Adaptive rounding disabled
· Weighted prediction enabled
· Fast motion estimation. (range 128x128)
· MDDT enabled

· QALF enabled

· Enhanced AIF enabled

An example configuration file is attached here.

[image: image36.emf]encoder_c2.cfg.txt


4 Complexity analysis

4.1 Encoding time and measurement methodology

Please refer to the enclosed file “Time_A118.xls”. The time is got from the encoding log file, which is calculated using the time() function in the KTA software.
4.2 Decoding time and measurement methodology and comparison vs. anchor bitstreams decoded by JM 17.0
Please refer to the enclosed file “Time_A118.xls”. The time is got from the decoding log file, which is calculated using the time() function in the KTA software
4.3 Description of computing platform used to determine encoding and decoding times reported in sections 4.1 and 4.2
For the encoding time measurement, most of the results are got by computers with the following configuration:

Xeon L5420@2.5GHz 16GB RAM

64-bit operating system

Windows Server 2008 Enterprise

For the decoding time measurement,

Xeon E5430@2.66GHz 4GB RAM


64-bit operating system


Windows Server 2008 R2 Enterprise

4.4 Expected memory usage of encoder

Similar to KTA2.4.
4.5 Expected memory usage of decoder

Similar to KTA2.4.
4.6 Complexity characteristics of encoder motion estimation and motion segmentation selection

Same as KTA2.4.
4.7 Complexity characteristics of decoder motion compensation

Same as KTA2.4.
4.8 Complexity characteristics of encoder intra-frame prediction type selection

More complicated than that of the KTA2.4 for the two new intra-coding modes, i.e., the line-based and pixel-based coding modes. It is the same for other modes.
4.9 Complexity characteristics of decoder intra-frame prediction operation

More complicated than that of the KTA2.4 for the two new intra-coding modes. It is the same for other modes.
4.10 Complexity characteristics of encoder transforms and transform type selection

Less complicated than that of to KTA2.4 for the two new intra-coding modes, because in the line-based coding mode, only 1-D transform is needed and in the pixel-based coding mode, there is no transform at all. It is the same for other modes.
4.11 Complexity characteristics of decoder inverse transform operation

Less complicated than that of to KTA2.4 for the two new intra-coding modes. It is the same for other modes.
4.12 Complexity characteristics of encoder quantization and quantization type selection

Similar to KTA2.4.
4.13 Complexity characteristics of decoder inverse quantization

Similar to KTA2.4.
4.14 Complexity characteristics of encoder in-loop filtering type selection

More complicated than that of the KTA2.4. The proposed scheme should calculate an edge map of the whole image and perform a directional de-blocking.
4.15 Complexity characteristics of decoder in-loop filtering operation

More complicated than that of the KTA2.4. The proposed scheme should calculate an edge map of the whole image and perform a directional de-blocking.
4.16 Complexity characteristics of encoder entropy coding type selection

Similar to KTA2.4.
4.17 Complexity characteristics of decoder entropy decoding operation

Similar to KTA2.4.
4.18 Degree of capability for encoder parallel processing

Similar to KTA2.4.
4.19 Degree of capability for decoder parallel processing

Similar to KTA2.4.
4.20 Additional complexity discussion topic
Since the new tools added do not increase much complexity and memory compared to KTA2.4, the overall complexity is similar to KTA2.4.
5 Algorithmic characteristics

5.1 Random access characteristics

Same as the anchor.
5.2 Delay characteristics

Same as the anchor.
6 Software implementation description

Same as KTA2.4, the software was implemented in C.
7 Highlighted aspects discussion

Two new technologies, line-/pixel-based coding and content-adaptive de-blocking are integrated into KTA. In additional to the improvement of KTA over the anchor, we observe that the new tools can improve the visual quality by providing clearer and shaper edges and less blocking effects.
8 Closing remarks

This document describes the details of the implementation, complexity and performance of the proposed video coding scheme.
9 Patent rights declaration(s)
Microsoft may have IPR relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).
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_1332502926/encoder_c1.cfg.txt
#Automatically generated encoder.cfg - Perl Batch - J. Jung



# New Input File Format is as follows

# <ParameterName> = <ParameterValue> # Comment

#

# See configfile.h for a list of supported ParameterNames

#

# Known bug: Empty strings, i.e. to signal a non-existent trace file must be coded as 

#

##########################################################################################

# Files

#################################################################### ######################

InputFile             = "BQMall_832x480_60.yuv"      # Input sequence 

InputHeaderLength     = 0      # If the inputfile has a header, state it's length in byte here

StartFrame            = 0      # Start frame for encoding. (0-N)

FramesToBeEncoded     = 75      # Number of frames to be coded 

FrameRate             = 60.0   # Frame Rate per second (0.1-100.0)

SourceWidth           = 832    # Frame width

SourceHeight          = 480    # Frame height

TraceFile             = "trace_enc.txt" 

ReconFile             = "test_rec.yuv"

OutputFile            = "test.264" 



##########################################################################################

# Encoder Control

##########################################################################################

ProfileIDC            = 100  # Profile IDC (66=baseline, 77=main, 88=extended; FREXT Profiles: 100=High, 110=High 10, 122=High 4:2:2, 144=High 4:4:4, for params see below)

LevelIDC              = 51  # Level IDC   (e.g. 20 = level 2.0)



IntraPeriod           =  8  # Period of I-Frames (0=only first)

EnableOpenGOP         =  1  # Support for open GOPs (0: disabled, 1: enabled)

IDRIntraEnable        =  0  # Force IDR Intra  (0=disable 1=enable)

QPISlice              = 29  # Quant. param for I Slices (0-51)

QPPSlice              = 30  # Quant. param for P Slices (0-51)

FrameSkip             =  7  # Number of frames to be skipped in input (e.g 2 will code every third frame)

ChromaQPOffset        =  0  # Chroma QP offset (-51..51)

UseHadamard           =  1  # Hadamard transform (0=not used, 1=used)

DisableSubpelME       =  0  # Use quarter pel

SearchRange           = 128  # Max search range

NumberReferenceFrames =  4  # Number of previous frames used for inter motion search (1-16)

PList0References      =  0  # P slice List 0 reference override (0 disable, N <= NumberReferenceFrames)

Log2MaxFNumMinus4     =  0  # Sets log2_max_frame_num_minus4 (0-3 : based on FramesToBeEncoded, >3 : Log2MaxFrameNum - 4)

Log2MaxPOCLsbMinus4   = -1  # Sets log2_max_pic_order_cnt_lsb_minus4 (-1 : Auto, >=0 : Log2MaxPOCLsbMinus4)



GenerateMultiplePPS   =  0  # Transmit multiple parameter sets. Currently parameters basically enable all WP modes (0: diabled, 1: enabled)

ResendPPS             =  0  # Resend PPS (with pic_parameter_set_id 0) for every coded Frame/Field pair (0: disabled, 1: enabled)



MbLineIntraUpdate     =  0  # Error robustness(extra intra macro block updates)(0=off, N: One GOB every N frames are intra coded)

RandomIntraMBRefresh  =  0  # Forced intra MBs per picture

InterSearch16x16      =  1  # Inter block search 16x16 (0=disable, 1=enable)

InterSearch16x8       =  1  # Inter block search 16x8  (0=disable, 1=enable)

InterSearch8x16       =  1  # Inter block search  8x16 (0=disable, 1=enable)

InterSearch8x8        =  1  # Inter block search  8x8  (0=disable, 1=enable)

InterSearch8x4        =  1  # Inter block search  8x4  (0=disable, 1=enable)

InterSearch4x8        =  1  # Inter block search  4x8  (0=disable, 1=enable)

InterSearch4x4        =  1  # Inter block search  4x4  (0=disable, 1=enable)



IntraDisableInterOnly  = 0  # Disable Intra modes for Non I-Slices

Intra4x4ParDisable     = 0  # Disable Vertical & Horizontal 4x4

Intra4x4DiagDisable    = 0  # Disable Diagonal 45degree 4x4

Intra4x4DirDisable     = 0  # Disable Other Diagonal 4x4

Intra16x16ParDisable   = 0  # Disable Vertical & Horizontal 16x16

Intra16x16PlaneDisable = 0  # Disable Planar 16x16

ChromaIntraDisable     = 0  # Disable Intra Chroma modes other than DC

EnableIPCM             = 1  # Enable IPCM macroblock mode

DisposableP            = 0  # Enable Disposable P slices in the primary layer (0: disable/default, 1: enable)

DispPQPOffset          = 0  # Quantizer offset for disposable P slices (0: default)



##########################################################################################

# KTA STUFF

##########################################################################################

UseAdaptiveFilter      = 5  # Use adaptive interpolation filter 

                            # (0=disable, 1=2D Filter, 2=Separable Filter, 3=Directional Interpolation Filter 4=Enhanced DAIF 5=Enhanced AIF)

ImpType                = 0  # Use of 16-bit implementation of DAIF (0=disable, 1=enable)

AdaptiveFilterDecision = 0  # Decision Rule for Adaptive Filter (0=RDO based, 1=Fast Decision) 

MVResolution           = 0 # (0=1/4-pel , 1=1/8-pel)

APEC_in_FD_and_SD      = 0  # Use Adaptive Prediction error coding in the Frequency and Spatial Domain  (0=disable, 1=enable)

SD_Quantizer           = 0  # (0:Subjectively weighted quantization error optimization, 1:Mean squared quantization error optimization)

MVCompetition          = 1  # Use competition for motion vector prediction

                            # (0=disabled,

                            #  1=enabled with default parameters (lines below ignored),

                            #  2=enabled with user parameters)  

Predictors_skip        = '01000010' # H.264 Median - ExtendedSpatial - a - b - c - 0 - Collocated - Empty

Predictors_MVp         = '10000010' # H.264 Median - Empty - a - b - c - 0 - Collocated - Empty

Predictors_MVb         = '10000010' # H.264 Median - Empty - a - b - c - 0 - Collocated - Empty

UseAdaptiveQuantMatrix = 1  # Use Adaptive Qunatization Matrix Selection (0=disable, 1=enable (Improved AQMS))

UseIntraMDDT           = 1  # Use Mode Dependent Directional Transform for intra blocks (0=disable, 1=enable)

UseHPFilter            = 0  # Use high precision filtering 

                            # (0=disable, 1=High Precision H.264 filter, 2=Enhanced Fixed Directional Filter, 3=Switched Filters)

UseAdaptiveLoopFilter  = 1  # Use quadtree-based adaptive loop filtering (0=disable, 1=enable)

ALFPredCoefMode        = 0  # Prediction mode of ALF coefficients (0=temporal, 1=spatial)

UseExtMB               = 2  # Use extended block size (0:disable, 1:32x32, 2:64x64)



UseSinglePassAIF        = 0  # Use single pass AIF.

SinglePassAIF_FilterNum = 1  # SinglePass AIF Filter Number. 1: Only one adaptive filter; 2:  one adaptive filter + standard filter; 

                             # 3:  two adaptive filter + standard filter; Max value is 5;

##########################################################################################

# KTA Reference Tools

##########################################################################################

InputBitDepth           =  8  # InputBitDepth for internal bit depth increase. (<= Min(BitDepthLuma, BitDepthChroma))

                            # InputBitDepth defines the bit depth of input video source.

                            # BitDepthLuma and BitDepthChroma define the internal bit depth in codec.

UseRDO_Q                =  1  # Use Rate Distortion Optimized Quantization (0=disable, 1=enable)

UseNewOffset            =  1  # Use new offset for wetihed prediction (0=disable, 1=enable)

SimplifiedRDPicDecision = 0  # VCEG-AJ25 (RD picture simplification for B-slices)



##########################################################################################

# B Slices

##########################################################################################

NumberBFrames          =  7  # Number of B coded frames inserted (0=not used)  

QPBSlice               = 31  # Quant. param for B slices (0-51)

BRefPicQPOffset        =  0  # Quantization offset for reference B coded pictures (-51..51)

DirectModeType         =  1  # Direct Mode Type (0:Temporal 1:Spatial)

DirectInferenceFlag    =  1  # Direct Inference Flag (0: Disable 1: Enable)

BList0References       =  2  # B slice List 0 reference override (0 disable, N <= NumberReferenceFrames)

BList1References       =  2  # B slice List 1 reference override (0 disable, N <= NumberReferenceFrames)

                             # 1 List1 reference is usually recommended for normal GOP Structures. 

                             # A larger value is usually more appropriate if a more flexible 

                             # structure is used (i.e. using PyramidCoding)



BReferencePictures     =  1  # Referenced B coded pictures (0=off, 1=on)



HierarchicalCoding      =  2  # B hierarchical coding (0= off, 1= 2 layers, 2= 2 full hierarchy, 3 = explicit)

HierarchyLevelQPEnable   =  1  # Adjust QP based on Pyramid Level (in increments of 1). Overrides BRefPicQPOffset behavior.(0=off, 1=on)

ExplicitHierarchyFormat = 'b2r28b0e30b1e30b3e30b4e30' # Explicit Enhancement GOP. Format is {FrameDisplay_orderReferenceQP} 

                                                    # Valid values for reference type is r:reference, e:non reference.

ReferenceReorder      =  1  # Reorder References according to Poc distance for PyramidCoding (0=off, 1=enable)

PocMemoryManagement    =  1  # Memory management based on Poc Distances for PyramidCoding (0=off, 1=on)



BiPredMotionEstimation = 1   # Enable Bipredictive based Motion Estimation (0:disabled, 1:enabled)

BiPredMERefinements    = 3   # Bipredictive ME extra refinements (0: single, N: N extra refinements (1 default)

BiPredMESearchRange    = 128  # Bipredictive ME Search range (8 default). Note that range is halved for every extra refinement.

BiPredMESubPel         = 2   # Bipredictive ME Subpixel Consideration (0: disabled, 1: single level, 2: dual level)





##########################################################################################

# SP Frames

##########################################################################################

SPPicturePeriodicity  =  0  # SP-Picture Periodicity (0=not used)

QPSPSlice             = 32  # Quant. param of SP-Slices for Prediction Error (0-51)

QPSP2Slice            = 32  # Quant. param of SP-Slices for Predicted Blocks (0-51)

SI_FRAMES             =  0  # SI frame encoding flag (0=not used, 1=used)

SP_output             =  0  # Controls whether coefficients will be output to encode switching SP frames (0=no, 1=yes)

SP_output_name        =  'low_quality.dat' # Filename for SP output coefficients

SP2_FRAMES            =  0  # switching SP frame encoding flag (0=not used, 1=used)

SP2_input_name1        = 'high_quality.dat' # Filename for the first swithed bitstream coefficients

SP2_input_name2        = 'low_quality.dat'  # Filename for the second switched bitstream coefficients





##########################################################################################

# Output Control, NALs

##########################################################################################

SymbolMode             =  1  # Symbol mode (Entropy coding method: 0=UVLC, 1=CABAC)

OutFileMode            =  0  # Output file mode, 0:Annex B, 1:RTP

PartitionMode          =  0  # Partition Mode, 0: no DP, 1: 3 Partitions per Slice



##########################################################################################

# CABAC context initialization

##########################################################################################

ContextInitMethod        =  1     # Context init (0: fixed, 1: adaptive)

FixedModelNumber         =  0     # model number for fixed decision for inter slices ( 0, 1, or 2 )



##########################################################################################

# Interlace Handling

#########################################################################################

PicInterlace             =  0     # Picture AFF    (0: frame coding, 1: field coding, 2:adaptive frame/field coding)

MbInterlace              =  0     # Macroblock AFF (0: frame coding, 1: field coding, 2:adaptive frame/field coding, 3:combined with PicInterlace=0, to do frame MBAFF))

IntraBottom              =  0     # Force Intra Bottom at GOP Period



##########################################################################################

# Weighted Prediction

#########################################################################################

WeightedPrediction       =  1     # P picture Weighted Prediction (0=off, 1=explicit mode)  

WeightedBiprediction     =  1     # B picture Weighted Prediciton (0=off, 1=explicit mode,  2=implicit mode)

UseWeightedReferenceME   =  1       # Use weighted reference for ME (0=off, 1=on)



##########################################################################################

# Picture based Multi-pass encoding

#########################################################################################

RDPictureDecision        =  1     # Perform RD optimal decision between different coded picture versions. 

                                  # If GenerateMultiplePPS is enabled then this will test different WP methods. 

                                  # Otherwise it will test QP +-1 (0: disabled, 1: enabled)

RDPictureIntra           =  0     # Perform RD optimal decision also for intra coded pictures (0: disabled (default), 1: enabled). 

RDPSliceWeightOnly       =  1     # Only consider Weighted Prediction for P slices in Picture RD decision. (0: disabled, 1: enabled (default))

RDBSliceWeightOnly       =  0     # Only consider Weighted Prediction for B slices in Picture RD decision. (0: disabled (default), 1: enabled )



##########################################################################################

# Loop filter parameters

##########################################################################################

LoopFilterParametersFlag = 1      # Configure loop filter (0=parameter below ingored, 1=parameters sent)

LoopFilterDisable        = 0      # Disable loop filter in slice header (0=Filter, 1=No Filter)

LoopFilterAlphaC0Offset  = 0      # Alpha & C0 offset div. 2, {-6, -5, ... 0, +1, .. +6}

LoopFilterBetaOffset     = 0      # Beta offset div. 2, {-6, -5, ... 0, +1, .. +6}



##########################################################################################

# Error Resilience / Slices

##########################################################################################

SliceMode             =  0   # Slice mode (0=off 1=fixed #mb in slice 2=fixed #bytes in slice 3=use callback)

SliceArgument         = 50   # Slice argument (Arguments to modes 1 and 2 above)



num_slice_groups_minus1 = 0  # Number of Slice Groups Minus 1, 0 == no FMO, 1 == two slice groups, etc.

slice_group_map_type    = 0  # 0:  Interleave, 1: Dispersed,    2: Foreground with left-over, 

                             # 3:  Box-out,    4: Raster Scan   5: Wipe

                             # 6:  Explicit, slice_group_id read from SliceGroupConfigFileName

slice_group_change_direction_flag = 0    # 0: box-out clockwise, raster scan or wipe right, 

                                         # 1: box-out counter clockwise, reverse raster scan or wipe left

slice_group_change_rate_minus1    = 85   # 

SliceGroupConfigFileName          = 'sg0conf.cfg'   # Used for slice_group_map_type 0, 2, 6



UseRedundantPicture   = 0    # 0: not used, 1: enabled 

NumRedundantHierarchy = 1    # 0-4 

PrimaryGOPLength      = 10   # GOP length for redundant allocation (1-16)

                             # NumberReferenceFrames must be no less than PrimaryGOPLength when redundant slice enabled 

NumRefPrimary         = 1    # Actually used number of references for primary slices (1-16) 



##########################################################################################

# Search Range Restriction / RD Optimization 

##########################################################################################

RestrictSearchRange      =  2  # restriction for (0: blocks and ref, 1: ref, 2: no restrictions)

RDOptimization           =  1  # rd-optimized mode decision 

                   # 0: RD-off (Low complexity mode)

                   # 1: RD-on (High complexity mode)

                   # 2: RD-on (Fast high complexity mode - not work in FREX Profiles)

                   # 3: with losses

DisableThresholding      =  0  # Disable Thresholding of Transform Coefficients (0:off, 1:on)

DisableBSkipRDO          =  0  # Disable B Skip Mode consideration from RDO Mode decision (0:off, 1:on)

SkipIntraInInterSlices   =  0 # Skips Intra mode checking in inter slices if certain mode decisions are satisfied (0: off, 1: on)



# Explicit Lambda Usage

UseExplicitLambdaParams  =  0  # Use explicit lambda scaling parameters (0:disabled, 1:enabled)

LambdaWeightIslice       =  0.65 # scaling param for I slices. This will be used as a multiplier i.e. lambda=LambdaWeightISlice * 2^((QP-12)/3)

LambdaWeightPslice       =  0.68 # scaling param for P slices. This will be used as a multiplier i.e. lambda=LambdaWeightPSlice * 2^((QP-12)/3)

LambdaWeightBslice       =  2.00 # scaling param for B slices. This will be used as a multiplier i.e. lambda=LambdaWeightBSlice * 2^((QP-12)/3)

LambdaWeightRefBslice    =  1.50 # scaling param for Referenced B slices. This will be used as a multiplier i.e. lambda=LambdaWeightRefBSlice * 2^((QP-12)/3)

LambdaWeightSPslice      =  1.50 # scaling param for SP slices. This will be used as a multiplier i.e. lambda=LambdaWeightSPSlice * 2^((QP-12)/3)

LambdaWeightSIslice      =  0.65 # scaling param for SI slices. This will be used as a multiplier i.e. lambda=LambdaWeightSISlice * 2^((QP-12)/3)



LossRateA                = 10  # expected packet loss rate of the channel for the first partition, only valid if RDOptimization = 2

LossRateB                =  0  # expected packet loss rate of the channel for the second partition, only valid if RDOptimization = 2

LossRateC                =  0  # expected packet loss rate of the channel for the third partition, only valid if RDOptimization = 2

NumberOfDecoders         = 30  # Numbers of decoders used to simulate the channel, only valid if RDOptimization = 2

RestrictRefFrames        =  0  # Doesnt allow reference to areas that have been intra updated in a later frame.



##########################################################################################

# Additional Stuff

#########################################################################################

UseConstrainedIntraPred  =  0  # If 1, Inter pixels are not used for Intra macroblock prediction.

LastFrameNumber          =  0  # Last frame number that have to be coded (0: no effect)

ChangeQPI                = 16  # QP (I-slices)  for second part of sequence (0-51)

ChangeQPP                = 16  # QP (P-slices)  for second part of sequence (0-51)

ChangeQPB                = 18  # QP (B-slices)  for second part of sequence (0-51)

ChangeQPBSRefOffset      =  2  # QP offset (stored B-slices)  for second part of sequence (-51..51)

ChangeQPStart            =  0  # Frame no. for second part of sequence (0: no second part)



NumberofLeakyBuckets     =  8                      # Number of Leaky Bucket values

LeakyBucketRateFile      =  'leakybucketrate.cfg'  # File from which encoder derives rate values

LeakyBucketParamFile     =  'leakybucketparam.cfg' # File where encoder stores leakybucketparams



NumberFramesInEnhancementLayerSubSequence  = 0  # number of frames in the Enhanced Scalability Layer(0: no Enhanced Layer)

NumberOfFrameInSecondIGOP                  = 0  # Number of frames to be coded in the second IGOP



SparePictureOption        =  0   # (0: no spare picture info, 1: spare picture available)

SparePictureDetectionThr  =  6   # Threshold for spare reference pictures detection

SparePicturePercentageThr = 92   # Threshold for the spare macroblock percentage



PicOrderCntType           = 0    # (0: POC mode 0, 1: POC mode 1, 2: POC mode 2)



########################################################################################

#Rate control

########################################################################################

RateControlEnable    =      0   # 0 Disable, 1 Enable

Bitrate              =  1500000   # Bitrate(bps)

InitialQP            =     24   # Initial Quantization Parameter for the first I frame

                                # InitialQp depends on two values: Bits Per Picture,

                                # and the GOP length

BasicUnit            =     12   # Number of MBs in the basic unit

                                # should be a fractor of the total number 

                                # of MBs in a frame

ChannelType          =      0   # type of channel( 1=time varying channel; 0=Constant channel)



########################################################################################

#Fast Mode Decision

########################################################################################

EarlySkipEnable      =      0   # Early skip detection (0: Disable 1: Enable)

SelectiveIntraEnable =      0   # Selective Intra mode decision (0: Disable 1: Enable)



########################################################################################

#FREXT stuff

########################################################################################

YUVFormat             = 1      # YUV format (0=4:0:0, 1=4:2:0, 2=4:2:2, 3=4:4:4)

RGBInput              = 0      # 1=RGB input, 0=GBR or YUV input

BitDepthLuma          = 8      # Bit Depth for Luminance (8...12 bits)

BitDepthChroma        = 8      # Bit Depth for Chrominance (8...12 bits)

CbQPOffset            = 0      # Chroma QP offset for Cb-part (-51..51)

CrQPOffset            = 0      # Chroma QP offset for Cr-part (-51..51)

Transform8x8Mode      = 1      # (0 : only 4x4 transform, 1: allow using 8x8 transform additionally, 2: only 8x8 transform)

ResidueTransformFlag  = 0      # (0: no residue color transform 1: apply residue color transform)

ReportFrameStats      = 1      # (0:Disable Frame Statistics 1: Enable)

DisplayEncParams      = 0      # (0:Disable Display of Encoder Params 1: Enable)

Verbose      = 1     # level of display verboseness (0:short, 1:normal, 2:detailed)



########################################################################################

#Q-Matrix (FREXT)

########################################################################################

QmatrixFile              = '..'



ScalingMatrixPresentFlag = 0    # Enable Q_Matrix  (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag0  = 3    # Intra4x4_Luma    (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag1  = 3    # Intra4x4_ChromaU (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag2  = 3    # Intra4x4_chromaV (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag3  = 3    # Inter4x4_Luma    (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag5  = 3    # Inter4x4_ChromaV (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag6  = 3    # Intra8x8_Luma    (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag7  = 3    # Inter8x8_Luma    (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)



########################################################################################

#Rounding Offset control            

########################################################################################

OffsetMatrixPresentFlag  = 0    # Enable Explicit Offset Quantization Matrices  (0: disable 1: enable)

QOffsetMatrixFile        = 'q_offset.cfg' # Explicit Quantization Matrices file

AdaptiveRounding         = 0    # Enable Adaptive Rounding based on JVT-N011 (0: disable, 1: enable)

AdaptRndPeriod           = 1    # Period in terms of MBs for updating rounding offsets. 

                                # 0 performs update at the picture level. Default is 16. 1 is as in JVT-N011.

AdaptRndChroma           = 1    # Enables coefficient rounding adaptation for chroma

AdaptRndWFactorIRef      = 8    # Adaptive Rounding Weight for I/SI slices in reference pictures /4096

AdaptRndWFactorPRef      = 8    # Adaptive Rounding Weight for P/SP slices in reference pictures /4096

AdaptRndWFactorBRef      = 8    # Adaptive Rounding Weight for B slices in reference pictures /4096

AdaptRndWFactorINRef     = 8    # Adaptive Rounding Weight for I/SI slices in non reference pictures /4096

AdaptRndWFactorPNRef     = 8    # Adaptive Rounding Weight for P/SP slices in non reference pictures /4096

AdaptRndWFactorBNRef     = 8    # Adaptive Rounding Weight for B slices in non reference pictures /4096



########################################################################################

#Lossless Coding (FREXT)

########################################################################################

QPPrimeYZeroTransformBypassFlag = 0    # Enable lossless coding when qpprime_y is zero (0 Disabled, 1 Enabled)



########################################################################################

#Fast Motion Estimation Control Parameters

########################################################################################

UseFME                   = 1    # Use fast motion estimation (0=disable/default, 1=UMHexagonS, 

                                # 2=Simplified UMHexagonS, 3=EPZS patterns)

FMEDSR                   = 1    # Use Search Range Prediction. Only for UMHexagonS method 

                                # (0:disable, 1:enabled/default)                              

FMEScale                 = 3    # Use Scale_factor for different image sizes. Only for UMHexagonS method 

                                # (0:disable, 3:/default)                            

                                # Increasing value can speed up Motion Search.       

EPZSPattern              = 2    # Select EPZS primary refinement pattern.

                                # (0: small diamond, 1: square, 2: extended diamond/default, 

                                # 3: large diamond) 

EPZSDualRefinement       = 3    # Enables secondary refinement pattern.

                                # (0:disabled, 1: small diamond, 2: square, 

                                # 3: extended diamond/default, 4: large diamond) 

EPZSFixedPredictors      = 2    # Enables Window based predictors

                                # (0:disabled, 1: P only, 2: P and B/default)

EPZSTemporal             = 1    # Enables temporal predictors 

                                # (0: disabled, 1: enabled/default)     

EPZSSpatialMem           = 1    # Enables spatial memory predictors 

                                # (0: disabled, 1: enabled/default)

EPZSMinThresScale        = 0    # Scaler for EPZS minimum threshold (0 default). 

                                # Increasing value can speed up encoding.

EPZSMedThresScale        = 1    # Scaler for EPZS median threshold (1 default). 

                                # Increasing value can speed up encoding.

EPZSMaxThresScale        = 1    # Scaler for EPZS maximum threshold (1 default).

                                # Increasing value can speed up encoding.




_1332502947/encoder_c2.cfg.txt
#Automatically generated encoder.cfg - Perl Batch - J. Jung



# New Input File Format is as follows

# <ParameterName> = <ParameterValue> # Comment

#

# See configfile.h for a list of supported ParameterNames

#

# Known bug: Empty strings, i.e. to signal a non-existent trace file must be coded as 

#

##########################################################################################

# Files

#################################################################### ######################

InputFile             = "vidyo1_720p_60.yuv"      # Input sequence 

InputHeaderLength     = 0      # If the inputfile has a header, state it's length in byte here

StartFrame            = 0      # Start frame for encoding. (0-N)

FramesToBeEncoded     = 600    # Number of frames to be coded 

FrameRate             = 60.0   # Frame Rate per second (0.1-100.0)

SourceWidth           = 1280    # Frame width

SourceHeight          = 720    # Frame height

TraceFile             = "trace_enc.txt" 

ReconFile             = "test_rec.yuv"

OutputFile            = "test.264" 



##########################################################################################

# Encoder Control

##########################################################################################

ProfileIDC            = 100  # Profile IDC (66=baseline, 77=main, 88=extended; FREXT Profiles: 100=High, 110=High 10, 122=High 4:2:2, 144=High 4:4:4, for params see below)

LevelIDC              = 51  # Level IDC   (e.g. 20 = level 2.0)



IntraPeriod           =  0  # Period of I-Frames (0=only first)

EnableOpenGOP         =  0  # Support for open GOPs (0: disabled, 1: enabled)

IDRIntraEnable        =  0  # Force IDR Intra  (0=disable 1=enable)

QPISlice              = 37  # Quant. param for I Slices (0-51)

QPPSlice              = 38  # Quant. param for P Slices (0-51)

FrameSkip             =  0  # Number of frames to be skipped in input (e.g 2 will code every third frame)

ChromaQPOffset        =  0  # Chroma QP offset (-51..51)

UseHadamard           =  1  # Hadamard transform (0=not used, 1=used)

DisableSubpelME       =  0  # Use quarter pel

SearchRange           = 128  # Max search range

NumberReferenceFrames =  4  # Number of previous frames used for inter motion search (1-16)

PList0References      =  0  # P slice List 0 reference override (0 disable, N <= NumberReferenceFrames)

Log2MaxFNumMinus4     =  0  # Sets log2_max_frame_num_minus4 (0-3 : based on FramesToBeEncoded, >3 : Log2MaxFrameNum - 4)

Log2MaxPOCLsbMinus4   = -1  # Sets log2_max_pic_order_cnt_lsb_minus4 (-1 : Auto, >=0 : Log2MaxPOCLsbMinus4)



GenerateMultiplePPS   =  0  # Transmit multiple parameter sets. Currently parameters basically enable all WP modes (0: diabled, 1: enabled)

ResendPPS             =  0  # Resend PPS (with pic_parameter_set_id 0) for every coded Frame/Field pair (0: disabled, 1: enabled)



MbLineIntraUpdate     =  0  # Error robustness(extra intra macro block updates)(0=off, N: One GOB every N frames are intra coded)

RandomIntraMBRefresh  =  0  # Forced intra MBs per picture

InterSearch16x16      =  1  # Inter block search 16x16 (0=disable, 1=enable)

InterSearch16x8       =  1  # Inter block search 16x8  (0=disable, 1=enable)

InterSearch8x16       =  1  # Inter block search  8x16 (0=disable, 1=enable)

InterSearch8x8        =  1  # Inter block search  8x8  (0=disable, 1=enable)

InterSearch8x4        =  1  # Inter block search  8x4  (0=disable, 1=enable)

InterSearch4x8        =  1  # Inter block search  4x8  (0=disable, 1=enable)

InterSearch4x4        =  1  # Inter block search  4x4  (0=disable, 1=enable)



IntraDisableInterOnly  = 0  # Disable Intra modes for Non I-Slices

Intra4x4ParDisable     = 0  # Disable Vertical & Horizontal 4x4

Intra4x4DiagDisable    = 0  # Disable Diagonal 45degree 4x4

Intra4x4DirDisable     = 0  # Disable Other Diagonal 4x4

Intra16x16ParDisable   = 0  # Disable Vertical & Horizontal 16x16

Intra16x16PlaneDisable = 0  # Disable Planar 16x16

ChromaIntraDisable     = 0  # Disable Intra Chroma modes other than DC

EnableIPCM             = 1  # Enable IPCM macroblock mode

DisposableP            = 1  # Enable Disposable P slices in the primary layer (0: disable/default, 1: enable)

DispPQPOffset          = 1  # Quantizer offset for disposable P slices (0: default)



##########################################################################################

# KTA STUFF

##########################################################################################

UseAdaptiveFilter      = 5  # Use adaptive interpolation filter 

                            # (0=disable, 1=2D Filter, 2=Separable Filter, 3=Directional Interpolation Filter 4=Enhanced DAIF 5=Enhanced AIF)

ImpType                = 0  # Use of 16-bit implementation of DAIF (0=disable, 1=enable)

AdaptiveFilterDecision = 0  # Decision Rule for Adaptive Filter (0=RDO based, 1=Fast Decision) 

MVResolution           = 0 # (0=1/4-pel , 1=1/8-pel)

APEC_in_FD_and_SD      = 0  # Use Adaptive Prediction error coding in the Frequency and Spatial Domain  (0=disable, 1=enable)

SD_Quantizer           = 0  # (0:Subjectively weighted quantization error optimization, 1:Mean squared quantization error optimization)

MVCompetition          = 1  # Use competition for motion vector prediction

                            # (0=disabled,

                            #  1=enabled with default parameters (lines below ignored),

                            #  2=enabled with user parameters)  

Predictors_skip        = '01000010' # H.264 Median - ExtendedSpatial - a - b - c - 0 - Collocated - Empty

Predictors_MVp         = '10000010' # H.264 Median - Empty - a - b - c - 0 - Collocated - Empty

Predictors_MVb         = '10000010' # H.264 Median - Empty - a - b - c - 0 - Collocated - Empty

UseAdaptiveQuantMatrix = 1  # Use Adaptive Qunatization Matrix Selection (0=disable, 1=enable (Improved AQMS))

UseIntraMDDT           = 1  # Use Mode Dependent Directional Transform for intra blocks (0=disable, 1=enable)

UseHPFilter            = 0  # Use high precision filtering 

                            # (0=disable, 1=High Precision H.264 filter, 2=Enhanced Fixed Directional Filter, 3=Switched Filters)

UseAdaptiveLoopFilter  = 1  # Use quadtree-based adaptive loop filtering (0=disable, 1=enable)

ALFPredCoefMode        = 0  # Prediction mode of ALF coefficients (0=temporal, 1=spatial)

UseExtMB               = 2  # Use extended block size (0:disable, 1:32x32, 2:64x64)



UseSinglePassAIF        = 0  # Use single pass AIF.

SinglePassAIF_FilterNum = 1  # SinglePass AIF Filter Number. 1: Only one adaptive filter; 2:  one adaptive filter + standard filter; 

                             # 3:  two adaptive filter + standard filter; Max value is 5;

##########################################################################################

# KTA Reference Tools

##########################################################################################

InputBitDepth           =  8  # InputBitDepth for internal bit depth increase. (<= Min(BitDepthLuma, BitDepthChroma))

                            # InputBitDepth defines the bit depth of input video source.

                            # BitDepthLuma and BitDepthChroma define the internal bit depth in codec.

UseRDO_Q                =  1  # Use Rate Distortion Optimized Quantization (0=disable, 1=enable)

UseNewOffset            =  1  # Use new offset for wetihed prediction (0=disable, 1=enable)

SimplifiedRDPicDecision = 0  # VCEG-AJ25 (RD picture simplification for B-slices)



##########################################################################################

# B Slices

##########################################################################################

NumberBFrames          =  0  # Number of B coded frames inserted (0=not used)  

QPBSlice               = 34  # Quant. param for B slices (0-51)

BRefPicQPOffset        = -3  # Quantization offset for reference B coded pictures (-51..51)

DirectModeType         =  1  # Direct Mode Type (0:Temporal 1:Spatial)

DirectInferenceFlag    =  1  # Direct Inference Flag (0: Disable 1: Enable)

BList0References       =  2  # B slice List 0 reference override (0 disable, N <= NumberReferenceFrames)

BList1References       =  1  # B slice List 1 reference override (0 disable, N <= NumberReferenceFrames)

                             # 1 List1 reference is usually recommended for normal GOP Structures. 

                             # A larger value is usually more appropriate if a more flexible 

                             # structure is used (i.e. using PyramidCoding)



BReferencePictures     =  1  # Referenced B coded pictures (0=off, 1=on)



HierarchicalCoding      =  0  # B hierarchical coding (0= off, 1= 2 layers, 2= 2 full hierarchy, 3 = explicit)

HierarchyLevelQPEnable   =  1  # Adjust QP based on Pyramid Level (in increments of 1). Overrides BRefPicQPOffset behavior.(0=off, 1=on)

ExplicitHierarchyFormat = 'b2r28b0e30b1e30b3e30b4e30' # Explicit Enhancement GOP. Format is {FrameDisplay_orderReferenceQP} 

                                                    # Valid values for reference type is r:reference, e:non reference.

ReferenceReorder      =  999  # Reorder References according to Poc distance for PyramidCoding (0=off, 1=enable)

PocMemoryManagement    =  1  # Memory management based on Poc Distances for PyramidCoding (0=off, 1=on)



BiPredMotionEstimation = 1   # Enable Bipredictive based Motion Estimation (0:disabled, 1:enabled)

BiPredMERefinements    = 3   # Bipredictive ME extra refinements (0: single, N: N extra refinements (1 default)

BiPredMESearchRange    = 128  # Bipredictive ME Search range (8 default). Note that range is halved for every extra refinement.

BiPredMESubPel         = 2   # Bipredictive ME Subpixel Consideration (0: disabled, 1: single level, 2: dual level)





##########################################################################################

# SP Frames

##########################################################################################

SPPicturePeriodicity  =  0  # SP-Picture Periodicity (0=not used)

QPSPSlice             = 32  # Quant. param of SP-Slices for Prediction Error (0-51)

QPSP2Slice            = 32  # Quant. param of SP-Slices for Predicted Blocks (0-51)

SI_FRAMES             =  0  # SI frame encoding flag (0=not used, 1=used)

SP_output             =  0  # Controls whether coefficients will be output to encode switching SP frames (0=no, 1=yes)

SP_output_name        =  'low_quality.dat' # Filename for SP output coefficients

SP2_FRAMES            =  0  # switching SP frame encoding flag (0=not used, 1=used)

SP2_input_name1        = 'high_quality.dat' # Filename for the first swithed bitstream coefficients

SP2_input_name2        = 'low_quality.dat'  # Filename for the second switched bitstream coefficients





##########################################################################################

# Output Control, NALs

##########################################################################################

SymbolMode             =  1  # Symbol mode (Entropy coding method: 0=UVLC, 1=CABAC)

OutFileMode            =  0  # Output file mode, 0:Annex B, 1:RTP

PartitionMode          =  0  # Partition Mode, 0: no DP, 1: 3 Partitions per Slice



##########################################################################################

# CABAC context initialization

##########################################################################################

ContextInitMethod        =  1     # Context init (0: fixed, 1: adaptive)

FixedModelNumber         =  0     # model number for fixed decision for inter slices ( 0, 1, or 2 )



##########################################################################################

# Interlace Handling

#########################################################################################

PicInterlace             =  0     # Picture AFF    (0: frame coding, 1: field coding, 2:adaptive frame/field coding)

MbInterlace              =  0     # Macroblock AFF (0: frame coding, 1: field coding, 2:adaptive frame/field coding, 3:combined with PicInterlace=0, to do frame MBAFF))

IntraBottom              =  0     # Force Intra Bottom at GOP Period



##########################################################################################

# Weighted Prediction

#########################################################################################

WeightedPrediction       =  1     # P picture Weighted Prediction (0=off, 1=explicit mode)  

WeightedBiprediction     =  1     # B picture Weighted Prediciton (0=off, 1=explicit mode,  2=implicit mode)

UseWeightedReferenceME   =  1       # Use weighted reference for ME (0=off, 1=on)



##########################################################################################

# Picture based Multi-pass encoding

#########################################################################################

RDPictureDecision        =  1     # Perform RD optimal decision between different coded picture versions. 

                                  # If GenerateMultiplePPS is enabled then this will test different WP methods. 

                                  # Otherwise it will test QP +-1 (0: disabled, 1: enabled)

RDPictureIntra           =  0     # Perform RD optimal decision also for intra coded pictures (0: disabled (default), 1: enabled). 

RDPSliceWeightOnly       =  1     # Only consider Weighted Prediction for P slices in Picture RD decision. (0: disabled, 1: enabled (default))

RDBSliceWeightOnly       =  0     # Only consider Weighted Prediction for B slices in Picture RD decision. (0: disabled (default), 1: enabled )



##########################################################################################

# Loop filter parameters

##########################################################################################

LoopFilterParametersFlag = 1      # Configure loop filter (0=parameter below ingored, 1=parameters sent)

LoopFilterDisable        = 0      # Disable loop filter in slice header (0=Filter, 1=No Filter)

LoopFilterAlphaC0Offset  = 0      # Alpha & C0 offset div. 2, {-6, -5, ... 0, +1, .. +6}

LoopFilterBetaOffset     = 0      # Beta offset div. 2, {-6, -5, ... 0, +1, .. +6}



##########################################################################################

# Error Resilience / Slices

##########################################################################################

SliceMode             =  0   # Slice mode (0=off 1=fixed #mb in slice 2=fixed #bytes in slice 3=use callback)

SliceArgument         = 50   # Slice argument (Arguments to modes 1 and 2 above)



num_slice_groups_minus1 = 0  # Number of Slice Groups Minus 1, 0 == no FMO, 1 == two slice groups, etc.

slice_group_map_type    = 0  # 0:  Interleave, 1: Dispersed,    2: Foreground with left-over, 

                             # 3:  Box-out,    4: Raster Scan   5: Wipe

                             # 6:  Explicit, slice_group_id read from SliceGroupConfigFileName

slice_group_change_direction_flag = 0    # 0: box-out clockwise, raster scan or wipe right, 

                                         # 1: box-out counter clockwise, reverse raster scan or wipe left

slice_group_change_rate_minus1    = 85   # 

SliceGroupConfigFileName          = 'sg0conf.cfg'   # Used for slice_group_map_type 0, 2, 6



UseRedundantPicture   = 0    # 0: not used, 1: enabled 

NumRedundantHierarchy = 1    # 0-4 

PrimaryGOPLength      = 10   # GOP length for redundant allocation (1-16)

                             # NumberReferenceFrames must be no less than PrimaryGOPLength when redundant slice enabled 

NumRefPrimary         = 1    # Actually used number of references for primary slices (1-16) 



##########################################################################################

# Search Range Restriction / RD Optimization 

##########################################################################################

RestrictSearchRange      =  2  # restriction for (0: blocks and ref, 1: ref, 2: no restrictions)

RDOptimization           =  1  # rd-optimized mode decision 

                   # 0: RD-off (Low complexity mode)

                   # 1: RD-on (High complexity mode)

                   # 2: RD-on (Fast high complexity mode - not work in FREX Profiles)

                   # 3: with losses

DisableThresholding      =  0  # Disable Thresholding of Transform Coefficients (0:off, 1:on)

DisableBSkipRDO          =  0  # Disable B Skip Mode consideration from RDO Mode decision (0:off, 1:on)

SkipIntraInInterSlices   =  0 # Skips Intra mode checking in inter slices if certain mode decisions are satisfied (0: off, 1: on)



# Explicit Lambda Usage

UseExplicitLambdaParams  =  0  # Use explicit lambda scaling parameters (0:disabled, 1:enabled)

LambdaWeightIslice       =  0.65 # scaling param for I slices. This will be used as a multiplier i.e. lambda=LambdaWeightISlice * 2^((QP-12)/3)

LambdaWeightPslice       =  0.68 # scaling param for P slices. This will be used as a multiplier i.e. lambda=LambdaWeightPSlice * 2^((QP-12)/3)

LambdaWeightBslice       =  2.00 # scaling param for B slices. This will be used as a multiplier i.e. lambda=LambdaWeightBSlice * 2^((QP-12)/3)

LambdaWeightRefBslice    =  1.50 # scaling param for Referenced B slices. This will be used as a multiplier i.e. lambda=LambdaWeightRefBSlice * 2^((QP-12)/3)

LambdaWeightSPslice      =  1.50 # scaling param for SP slices. This will be used as a multiplier i.e. lambda=LambdaWeightSPSlice * 2^((QP-12)/3)

LambdaWeightSIslice      =  0.65 # scaling param for SI slices. This will be used as a multiplier i.e. lambda=LambdaWeightSISlice * 2^((QP-12)/3)



LossRateA                = 10  # expected packet loss rate of the channel for the first partition, only valid if RDOptimization = 2

LossRateB                =  0  # expected packet loss rate of the channel for the second partition, only valid if RDOptimization = 2

LossRateC                =  0  # expected packet loss rate of the channel for the third partition, only valid if RDOptimization = 2

NumberOfDecoders         = 30  # Numbers of decoders used to simulate the channel, only valid if RDOptimization = 2

RestrictRefFrames        =  0  # Doesnt allow reference to areas that have been intra updated in a later frame.



##########################################################################################

# Additional Stuff

#########################################################################################

UseConstrainedIntraPred  =  0  # If 1, Inter pixels are not used for Intra macroblock prediction.

LastFrameNumber          =  0  # Last frame number that have to be coded (0: no effect)

ChangeQPI                = 16  # QP (I-slices)  for second part of sequence (0-51)

ChangeQPP                = 16  # QP (P-slices)  for second part of sequence (0-51)

ChangeQPB                = 18  # QP (B-slices)  for second part of sequence (0-51)

ChangeQPBSRefOffset      =  2  # QP offset (stored B-slices)  for second part of sequence (-51..51)

ChangeQPStart            =  0  # Frame no. for second part of sequence (0: no second part)



NumberofLeakyBuckets     =  8                      # Number of Leaky Bucket values

LeakyBucketRateFile      =  'leakybucketrate.cfg'  # File from which encoder derives rate values

LeakyBucketParamFile     =  'leakybucketparam.cfg' # File where encoder stores leakybucketparams



NumberFramesInEnhancementLayerSubSequence  = 0  # number of frames in the Enhanced Scalability Layer(0: no Enhanced Layer)

NumberOfFrameInSecondIGOP                  = 0  # Number of frames to be coded in the second IGOP



SparePictureOption        =  0   # (0: no spare picture info, 1: spare picture available)

SparePictureDetectionThr  =  6   # Threshold for spare reference pictures detection

SparePicturePercentageThr = 92   # Threshold for the spare macroblock percentage



PicOrderCntType           = 0    # (0: POC mode 0, 1: POC mode 1, 2: POC mode 2)



########################################################################################

#Rate control

########################################################################################

RateControlEnable    =      0   # 0 Disable, 1 Enable

Bitrate              =  1500000   # Bitrate(bps)

InitialQP            =     24   # Initial Quantization Parameter for the first I frame

                                # InitialQp depends on two values: Bits Per Picture,

                                # and the GOP length

BasicUnit            =     12   # Number of MBs in the basic unit

                                # should be a fractor of the total number 

                                # of MBs in a frame

ChannelType          =      0   # type of channel( 1=time varying channel; 0=Constant channel)



########################################################################################

#Fast Mode Decision

########################################################################################

EarlySkipEnable      =      0   # Early skip detection (0: Disable 1: Enable)

SelectiveIntraEnable =      0   # Selective Intra mode decision (0: Disable 1: Enable)



########################################################################################

#FREXT stuff

########################################################################################

YUVFormat             = 1      # YUV format (0=4:0:0, 1=4:2:0, 2=4:2:2, 3=4:4:4)

RGBInput              = 0      # 1=RGB input, 0=GBR or YUV input

BitDepthLuma          = 8      # Bit Depth for Luminance (8...12 bits)

BitDepthChroma        = 8      # Bit Depth for Chrominance (8...12 bits)

CbQPOffset            = 0      # Chroma QP offset for Cb-part (-51..51)

CrQPOffset            = 0      # Chroma QP offset for Cr-part (-51..51)

Transform8x8Mode      = 1      # (0 : only 4x4 transform, 1: allow using 8x8 transform additionally, 2: only 8x8 transform)

ResidueTransformFlag  = 0      # (0: no residue color transform 1: apply residue color transform)

ReportFrameStats      = 1      # (0:Disable Frame Statistics 1: Enable)

DisplayEncParams      = 0      # (0:Disable Display of Encoder Params 1: Enable)

Verbose      = 1     # level of display verboseness (0:short, 1:normal, 2:detailed)



########################################################################################

#Q-Matrix (FREXT)

########################################################################################

QmatrixFile              = '..'



ScalingMatrixPresentFlag = 0    # Enable Q_Matrix  (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag0  = 3    # Intra4x4_Luma    (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag1  = 3    # Intra4x4_ChromaU (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag2  = 3    # Intra4x4_chromaV (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag3  = 3    # Inter4x4_Luma    (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag5  = 3    # Inter4x4_ChromaV (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag6  = 3    # Intra8x8_Luma    (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)

ScalingListPresentFlag7  = 3    # Inter8x8_Luma    (0 Not present, 1 Present in SPS, 2 Present in PPS, 3 Present in both SPS & PPS)



########################################################################################

#Rounding Offset control            

########################################################################################

OffsetMatrixPresentFlag  = 0    # Enable Explicit Offset Quantization Matrices  (0: disable 1: enable)

QOffsetMatrixFile        = 'q_offset.cfg' # Explicit Quantization Matrices file

AdaptiveRounding         = 0    # Enable Adaptive Rounding based on JVT-N011 (0: disable, 1: enable)

AdaptRndPeriod           = 1    # Period in terms of MBs for updating rounding offsets. 

                                # 0 performs update at the picture level. Default is 16. 1 is as in JVT-N011.

AdaptRndChroma           = 1    # Enables coefficient rounding adaptation for chroma

AdaptRndWFactorIRef      = 8    # Adaptive Rounding Weight for I/SI slices in reference pictures /4096

AdaptRndWFactorPRef      = 8    # Adaptive Rounding Weight for P/SP slices in reference pictures /4096

AdaptRndWFactorBRef      = 8    # Adaptive Rounding Weight for B slices in reference pictures /4096

AdaptRndWFactorINRef     = 8    # Adaptive Rounding Weight for I/SI slices in non reference pictures /4096

AdaptRndWFactorPNRef     = 8    # Adaptive Rounding Weight for P/SP slices in non reference pictures /4096

AdaptRndWFactorBNRef     = 8    # Adaptive Rounding Weight for B slices in non reference pictures /4096



########################################################################################

#Lossless Coding (FREXT)

########################################################################################

QPPrimeYZeroTransformBypassFlag = 0    # Enable lossless coding when qpprime_y is zero (0 Disabled, 1 Enabled)



########################################################################################

#Fast Motion Estimation Control Parameters

########################################################################################

UseFME                   = 3    # Use fast motion estimation (0=disable/default, 1=UMHexagonS, 

                                # 2=Simplified UMHexagonS, 3=EPZS patterns)

FMEDSR                   = 1    # Use Search Range Prediction. Only for UMHexagonS method 

                                # (0:disable, 1:enabled/default)                              

FMEScale                 = 3    # Use Scale_factor for different image sizes. Only for UMHexagonS method 

                                # (0:disable, 3:/default)                            

                                # Increasing value can speed up Motion Search.       

EPZSPattern              = 2    # Select EPZS primary refinement pattern.

                                # (0: small diamond, 1: square, 2: extended diamond/default, 

                                # 3: large diamond) 

EPZSDualRefinement       = 3    # Enables secondary refinement pattern.

                                # (0:disabled, 1: small diamond, 2: square, 

                                # 3: extended diamond/default, 4: large diamond) 

EPZSFixedPredictors      = 2    # Enables Window based predictors

                                # (0:disabled, 1: P only, 2: P and B/default)

EPZSTemporal             = 1    # Enables temporal predictors 

                                # (0: disabled, 1: enabled/default)     

EPZSSpatialMem           = 1    # Enables spatial memory predictors 

                                # (0: disabled, 1: enabled/default)

EPZSMinThresScale        = 0    # Scaler for EPZS minimum threshold (0 default). 

                                # Increasing value can speed up encoding.

EPZSMedThresScale        = 1    # Scaler for EPZS median threshold (1 default). 

                                # Increasing value can speed up encoding.

EPZSMaxThresScale        = 1    # Scaler for EPZS maximum threshold (1 default).

                                # Increasing value can speed up encoding.
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