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Method and Apparatus for Palette Predictor Initialization for Palette 

Coding in Video and Image Compression 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] The present invention claims priority to U.S. Provisional Patent Application, Serial 

No. 62/116,704, filed on February 16, 2015, U.S. Provisional Patent Application, Serial No. 

62/126,986, filed on March 2, 2015 and U.S. Provisional Patent Application, Serial No. 

62/173,026, filed on June 9, 2015. The U.S. Provisional Patent Applications are hereby 

incorporated by reference in their entireties. 

FIELD OF THE INVENTION 

[0002] The present invention relates to palette coding for video data. In particular, the 

present invention relates to palette predictor initialization for palette coding in video and image 

compression. 

BACKGROUND AND RELATED ART 

[0003] High Efficiency Video Coding (HEVC) is a new coding standard that has been 

developed in recent years. In the High Efficiency Video Coding (HEVC) system, the fixed-size 

macroblock of H.264/AVC is replaced by a flexible block, named coding unit (CU). Pixels in 

the CU share the same coding parameters to improve coding efficiency. A CU may begin with 

a largest CU (LCU), which is also referred as coded tree unit (CTU) in HEVC. In addition to 

the concept of coding unit, the concept of prediction unit (PU) is also introduced in HEVC. 

Once the splitting of CU hierarchical tree is done, each leaf CU is further split into one or more 

prediction units (PUs) according to prediction type and PU partition. 

[0004] Along with the High Efficiency Video Coding (HEVC) standard development, the 
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development of extensions of HEVC has also started. The HEVC extensions include screen 

content coding (SCC). Due to specific characteristics of screen contents, coding tools have 

been developed and demonstrate significant gains in coding efficiency. Among them, the color 

index coding (a.k.a. major color based coding) techniques represent block of pixels using 

indices to the palette (major colors), and encode the palette and the indices by exploiting spatial 

redundancy. While the total number of possible color combinations is huge, the number of 

colors in an area of picture is usually very limited for typical screen contents. Therefore, the 

color index coding becomes very effective for screen content materials. Related key color 

index coding techniques are briefly reviewed as follows. 

[0005] Palette Coding 

[0006] During the development of HEVC range extensions (RExt), several proposals have 

been disclosed to address palette-based coding. For example, a palette prediction and sharing 

technique is disclosed in JCTVC-N0247 (Guo et al "RCE3: Results of Test 3.1 on Palette 

Mode for Screen Content Coding", Joint Collaborative Team on Video Coding (JCT-VC) of 

ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11, 14th Meeting: Vienna, AT, 25 July - 2 

Aug. 2013 Document: JCTVC-N0247) and JCTVC-00218 (Guo et al., "Evaluation of Palette 

Mode Coding on HM-12.0+RExt-4.F\ Joint Collaborative Team on Video Coding (JCT-VC) 

of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11, 15th Meeting: Geneva, CH, 23 Oct. 

- 1 Nov. 2013, Document: JCTVC-00218). In JCTVC-N0247 and JCTVC-00218, the palette 

of each color component is constructed and transmitted. The palette can be predicted (or 

shared) from its left neighboring CU to reduce the bitrate. All pixels within the given block are 

then coded using their palette indices. An example of encoding process according to 

JCTVC-N0247 is shown as follows. 

1. Transmission of the palette: the color index table (also called palette table) size is 

first transmitted followed by the palette elements (i.e., color values). 

2. Transmission of pixel values: the pixels in the CU are encoded in a raster scan 

order. For each group of one or more pixels, a flag for a run-based mode is first 

transmitted to indicate whether the "copy index mode" or "copy above mode" is 
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2.1 "Copy index mode": In the copy index mode, a palette index is first signaled 

followed by "paletterun" (e.g., M) representing the run value. The term 

paletterun may also be referred as pixel run in this disclosure. The run value 

indicates that a total of M samples are all coded using copy index mode. No 

further information needs to be transmitted for the current position and the 

following M positions since they have the same palette index as that signaled in 

the bitstream. The palette index (e.g., i) may also be shared by all three color 

components, which means that the reconstructed pixel values are (Y, U, V) = 

(palettey[z], paletteu[/'], palette\ [/']) for the case of YUV color space. 

2.2 "Copy above mode": In the copy above mode, a value "copy_run" (e.g. N) is 

transmitted to indicate that for the following N positions (including the current 

one), the palette index is the same as the corresponding palette index in the row 

above. 

3. Transmission of residue: the palette indices transmitted in Stage 2 are converted 

back to pixel values and used as the prediction. Residue information is transmitted 

using HEVC residual coding and is added to the prediction for the reconstruction. 

[0007] Both "copy index mode" and "copy above mode" are referred as copy modes for 

palette index coding in this disclosure. Besides, the palette mode is also referred to as palette 

coding mode in the following descriptions. 

[0008] In JCTVC-N0247, palette of each component are constructed and transmitted. The 

palette can be predicted (shared) from its left neighboring CU to reduce the bitrate. In 

JCTVC-00218, each element in the palette is a triplet, which represents a specific combination 

of the three color components. Furthermore, the predictive coding of palette across CU is 

removed. 

[0009] Major-Color-Based (or Palette) Coding 

[0010] Another palette coding technique similar to JCTVC-00218 has also been disclosed. 

Instead of predicting the entire palette table from the left CU, individual palette color entry in a 
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palette is predicted from the exact corresponding palette color entry in the above CU or left CU. 

[0011] For transmission of pixel palette index values, a predictive coding method is 

applied on the indices as disclosed in JCTVC-00182 (Guo et al., "AHG8: Major-color-based 

screen content coding", Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T SG 16 

WP 3 and ISO/IEC JTC 1/SC 29/WG 11, 15th Meeting: Geneva, CH, 23 Oct. - 1 Nov. 2013, 

Document: JCTVC-00182). Three types of line modes, i.e., horizontal mode, vertical mode 

and normal mode are used for coding each index line. In the horizontal mode, all the indices in 

the same line have the same value. If the value is the same as the first pixel of the above pixel 

line, only line mode signaling bits are transmitted. Otherwise, the index value is also 

transmitted. In the vertical mode, it indicates that the current index line is the same with the 

above index line. Therefore, only line mode signaling bits are transmitted. In normal mode, 

indices in a line are predicted individually. For each index position, the left or above neighbors 

is used as a predictor, and the prediction symbol is transmitted to the decoder. 

[0012] Furthermore, pixels are classified into major color pixels (with palette indices 

pointing to the palette colors) and escape pixel according to JCTVC-00182, For major color 

pixels, the pixel value is reconstructed according to the major color index (i.e., palette index) 

and palette table in the decoder side. For escape pixel, the pixel value is further signaled in the 

bitstream, 

[0013 ] Palette Table Signaling 

[0014] In the reference software of screen content coding (SCC) standard, SCM-2.0 (Joshi 

et al., Screen content coding test model 2 (SCM 2), Joint Collaborative Team on Video Coding 

(JCT-VC) of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11, 18th Meeting: Sapporo, 

JP, July 2014, Document No.: JCTVC-R1014), an improved palette scheme is integrated in 

JCTVC-R0348 (Onno, et al., Suggested combined software and text for run-based palette 

mode, Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T SG 16 WP 3 and 

ISO/IEC JTC 1/SC 29/WG 11, 18th Meeting: Sapporo, JP, July 2014, Document No.: 

JCTVC-R0348). The palette table of previous palette-coded CU is used as a predictor for 
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current palette table coding. In palette table coding, the current palette table is signaled by 

choosing which palette colors in the previous coded palette table (palette predictor) are reused, 

or by transmitting new palette colors. The size of the current palette is set as the size of the 

predicted palette (i.e., numPredPreviousPalette) plus the size of the transmitted palette (i.e., 

numsignaledpaletteentries). The predicted palette is a palette derived from the previously 

reconstructed palette coded CUs. When coding the current CU as a palette mode, those palette 

colors that are not predicted using the predicted palette are directly transmitted in the bitstream 

(i.e., signaled entries). 

[0015] An example of palette updating is shown as follows. In this example, the current 

CU is coded as palette mode with a palette size equal to six. Three of the six major colors are 

predicted from the palette predictor (numPredPreviousPalette = 3) and three are directly 

transmitted through the bitstream. The transmitted three colors can be signaled using the 

exemplary syntax shown below. 

num_signaled_palette_entries = 3 

for( cldx = 0; cldx < 3; cldx++ ) // signal colors for different components 

for( i = 0; i < num signaled palette entries; i++ ) 

palette_entries[ cldx ][ numPredPreviousPalette + i ] 

[0016] Since the palette size is six in this example, the palette indices from 0 to 5 are used 

to indicate the major color entries in the palette color table. The 3 predicted palette colors are 

represented with indices 0 to 2. Accordingly, three new palette entries are transmitted for 

indexes 3 through 5. 

[0017] In SCM-2.0, if the wavefront parallel processing (WPP) is not applied, the palette 

predictor table is initialized (reset) at the beginning of each slice or at the beginning of each tile. 

If the WPP is applied, the last coded palette table is not only initialized (reset) at the beginning 

of each slice or at the beginning of each tile, but also initialized (reset) at the beginning of each 

CTU row. 
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[0018] Palette Index Map Coding in SCM-4.0 

[0019] In the palette mode coding according to SCM-4.0 (Rosewarne et al., High 

Efficiency Video Coding (HEVC) Test Model 16 (HM16) Improved encoder description 

Update 2, JCTVC-T1002, ITU-T SG16 WP3 and ISO/IEC JTC1/SC29/WG11, 20th Meeting: 

Geneva, CH, Feb. 2015, Document: JCTVC-T1002), the palette indices are grouped and coded 

in front (i.e., before paletterunmode and palette run coding), and the escape pixels are coded 

at the end. The palette run mode and palette run are coded between palette indices and escape 

pixels. 

[0020] Palette Predictor Initialization 

[0021] In SCM-4.0 a global palette predictor set is signaled in PPS. Instead of resetting the 

palette prediction state, which includes PredictorPaletteSize, PreviousPaletteSize and 

PredictorPaletteEntries, to all 0, values obtained from the PPS are instead used. 

[0022] Palette Syntax 

[0023] For a run of indices in the index map, there are several elements that need to be 

signaled, including: 

1) Run type: either it is a copy above run or a copy index run. 

2) Palette index: in a copy index run, it is used to signal what index is used for this run. 

3) Run length: the length of this run for both copy above and copy index type. 

4) Escape pixel: if there N (N>=1) escape pixels in the run, the N pixel values need to 

be signaled for these N escape pixels. 

[0024] In JCTVC-T0065 (Karczewicz, et al., Non CE1: Grouping Palette Indices At Front, 

Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T SG 16 WP 3 and ISO/IEC JTC 

1/SC 29/WG 11, 20th Meeting: Geneva, CH, 10-18 Feb. 2015, Document: JCTVC-T0065), a 

syntax signaling is disclosed, where all the palette indices are grouped together. The number of 

palette indices is signaled first, following by the palette indices. 

[0025] The coding of palette index run type and run length in the HEVC Screen Content 
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Coding specification (Joshi, et al., High Efficiency Video Coding (HEVC) Screen Content 

Coding: Draft 2, Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T SG 16 WP 3 

and ISO/IEC JTC 1/SC 29/WG 11, 19th Meeting: Strasbourg, FR, 17-24 Oct. 2014, 

Document: JCTVC-S1005) is as follows: 

Table 1. 
if( indexMax > 0 && scanPos > = nCbS && Note 

palette run type flag[ xcPrev ][ ycPrev ] 
! = COPY ABOVE MODE) { 
palette_run_type_flag[ xC ][ yC ] (1-1) 

} 
if( palette_run_type_flag[ xC ][ yC ] = = COPY INDEX MODE && 

adjustedlndexMax > 0) 
palette_index_idc (1-2) 

if( indexMax > 0 ) { 
maxPaletteRun = nCbS * nCbS - scanPos - 1 
if( maxPaletteRun > 0 ) { 

palette_run_msb_id_plusl (1-3) 
if( palette_run_msb_id_plusl > 1 ) 

palette_run_refinement_bits (1-4) 
} 

[0026] As shown in Table 1, syntax elements for the palette run type (i.e., 

palette_run_type_flag[ xC ][ yC ]) and palette index (i.e., palette_index_idc) are 

incorporated for each occurrence as indicated by Notes (1-1) and (1-2). Two syntax elements 

palette_run_msb_id_plusl and palette_run_refinement_bits are used to signal the run 

length corresponding to a MSB (most significant bit) part and refinement part respectively as 

indicated by Notes (1-3) and (1-4) in Table 1. 

[0027] Palette Mode Coding 

[0028] Palette coding mode was included into HEVC Screen Content Coding as disclosed 

in JCTVC-R1005 (Joshi, et al., High Efficiency Video Coding (HEVC) Screen Content Coding: 

Draft i, Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T SG 16 WP 3 and 

ISO/IEC JTC 1/SC 29/WG 11, 18th Meeting: Sapporo, JP, 30 June - 9 July 2014, Document: 

JCTVC-R1005). According to palette mode coding, a palette is utilized to represent a given 
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video block (e.g. CU) with limited number of values. Some related terms are illustrated as 

follows. 

- Palette table: Mapping table of pixel value to index. 

Color index map: Mapped pixel values to indices in the current block. 

- Palette predictor: Previous palette table used to predict or substitute the palette of 

current block. 

[0029] The decoding and parsing process according to JCTVC-R1005 are briefly described 

as follows. 

1. Signaling of the palette : 

1.1 Signal 'palette sharing flag' first which indicates palette predictor is used as the 

current palette. If it is true, the following process in step 1.2 to 1.4 are skipped. 

1.2 Signal 'reused flag's indicate which elements of palette predictor are used in 

current palette. 

1.3 Signal 'number of non-predicted elements' which indicate how many elements in 

current palette are not predicted from palette predictor. 

1.4 Signal value of each non-predicted element. 

2. Signaling of the color index map : 

2.1 The pixels in the block can be coded in horizontally raster scan order, vertically 

raster order, horizontally traverse scan order and vertically traverse order. 

2.2 For each position, a flag is first transmitted to indicate which prediction mode 

between 'copy above mode' and 'new run mode' is being used. 

2.3 When 'copy above mode' is used, 'number of runs' follows the flag. For the 

number of runs the indices are same as those in above line along the scan order 

2.4 When 'new run mode' is used, 'index' is signaled after the flag. 

2.4.1 When the 'index' is 'ESCAPE', the pixel value itself is signaled. 

2.4.2 When the 'index' is in the palette table, 'number of runs' is signaled. For 

the number of runs the indices are same as the index signaled. 

[0030] In JCTVC-T0048 (Gisquet, et al., Non-CEl: On palette prediction for slices), 

Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T SG 16 WP 3 and ISO/IEC JTC 

1/SC 29/WG 11, 20th Meeting: Geneva, CH, 10-18 Feb. 2015, Document: JCTVC-T0048), a 
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method of palette predictor initialization is disclosed, which allows initializing the palette 

prediction at a slice start. Instead of resetting the palette prediction state, which includes 

PredictorPaletteSize, PreviousPaletteSize and PredictorPaletteEntries, to all 0, values obtained 

from the PPS are instead used. The PPS SCC Extension syntax is shown in Table2. 

Table 2. 
pps_scc_extensions() { Note 

... 
palette_predictor_initializer_present_flag (2-1) 
if( palette_predictor_initializer_present_flag) { (2-2) 

luma_bit_depth_entry_minus8 (2-3) 
chroma_bit_depth_entry_minus8 
num_palette_predictor_initializer_minusl 
for( i = 0; i <= num_palette_predictor_initializer_minusl; i++ ) 

for( comp = 0; comp < 3; comp++ ) 
palette_predictor_initializers[ i ][ comp ] 

} (2-4) 
} 

[0031] As shown in Table 2, syntax element palettepredictor initializerpresentflag is 

signaled as indicated by Note (2-1) to indicate whether palette predictor initializer exists in the 

PPS level. If the flag is equal to 1 as indicated by Note (2-2), values of the palette predictor 

initializer are signaled as indicated from Note (2-3) through Note (2-4). 

[0032] To generate the initializer, a pre-pass is performed on a subset of blocks to generate 

the palette predictor using the normal palette encoder module. 

[0033] In the current HEVC SCC palette mode specification based on JCTVC-T1005 

(Joshi, et al., HEVC Screen Content Coding Draft Text 3, Joint Collaborative Team on Video 

Coding (JCT-VC) of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11, 20th Meeting: 

Geneva, CH, 10-18 Feb. 2015, Document: JCTVC-T1005), several syntax elements related to 

palette predictor are defined as follows: 

palette_max_size specifies the maximum allowed palette size. When not present, the 

value of palettemaxsize is inferred to be 0. 
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delta_palette_max_predictor_size specifies the difference between the maximum 

allowed palette predictor size and the maximum allowed palette size. When not present, 

the value of deltapalettemaxpredictorsize is inferred to be 0. The variable 

PaletteMaxPredictorSize is derived as follows: 

PaletteMaxPredictorSize = 

palettemaxsize + deltapalettemaxpredictorsize. 

[0034] It is desirable to improve the coding efficiency and/or syntax parsing throughput 

rate associated with palette index map coding. 

BRIEF SUMMARY OF THE INVENTION 

[0035] A method and apparatus of palette predictor initialization for a coding system using 

palette coding are disclosed. In one embodiment, a SPS (sequence parameter set) predictor flag 

indicating whether SPS palette predictor values are present in a current SPS and a PPS (picture 

parameter set) predictor flag indicating whether SPS palette predictor values are present in a 

current PPS are used. If the SPS predictor flag indicates that the SPS palette predictor values 

are present in the current SPS (e.g., the SPS predictor flag is 1), a first-total-predictor-number 

and the first-total-predictor-number of the SPS palette predictor values are signaled in the 

current SPS of the video bitstream at an encoder side or parsed from the current SPS of the 

video bitstream at a decoder side. If the PPS predictor flag indicates that the PPS palette 

predictor values are present in the current PPS (e.g., the PPS predictor flag is 1), a 

second-total-predictor-number and the second-total-predictor-number of the PPS palette 

predictor values are signaled in the current PPS of the video bitstream at an encoder side or 

parsed from the current PPS of the video bitstream at a decoder side. The current palette 

predictor array having a current predictor size for blocks in a picture corresponding to the 

current PPS is signaled at an encoder side or derived at a decoder side based on the PPS palette 

predictor values, the SPS palette predictor values or both. 

[0036] In one embodiment, if the PPS predictor flag is 1, the current predictor size is set to 
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the second-total-predictor-number and entries of the current palette predictor array are copied 

from the PPS palette predictor values. If the PPS predictor flag is 0 and the SPS predictor flag is 

1, the current predictor size is set to the first-total-predictor-number and entries of the current 

palette predictor array are copied from the SPS palette predictor values. If both the PPS 

predictor flag and the SPS predictor flag are 0, the current predictor size is set to 0 and entries 

of the current palette predictor array are set to a default value, such as 0 or half of a maximum 

pixel value. 

[0037] The PPS predictor flag and the SPS predictor flag can be signaled at an encoder side 

or parsed at a decoder side. If the PPS predictor flag or the SPS predictor flag is not present in 

the video bitstream, the respective PPS predictor flag or SPS predictor flag is inferred to be 0. 

[0038] In another embodiment, an additional slice predictor flag or an additional tile flag in 

a corresponding slice or tile can be signaled or parsed. The slice or tile predictor flag indicates 

whether respective slice or tile palette predictor values are present in a current slice or tile are 

present. If the slice or tile predictor flag is 1, a third-total-predictor-number and the 

third-total-predictor-number of the slice or tile palette predictor values in the current slice or 

tile are signaled in the current slice or tile of the video bitstream at an encoder side or parsed 

from the current slice or tile of the video bitstream at a decoder side. In this case, the current 

predictor size is set to the third-total-predictor-number and entries of the current palette 

predictor array are copied from the slice or tile palette predictor values instead of the PPS 

palette predictor values or the SPS palette predictor values. If the slice or tile predictor flag is 1, 

the current predictor size is set to the second-total-predictor-number and entries of the current 

palette predictor array are copied from the PPS palette predictor values, or the current predictor 

size is set to the first-total-predictor-number and the entries of the current palette predictor 

array are copied from the SPS palette predictor values. 

[0039] In another embodiment, the first-total-predictor-number associated with the SPS 

palette predictor values and the second-total-predictor-number associated with the PPS palette 

predictor values are always the same per conformance requirement. 
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[0040] In yet another embodiment, the first-total-predictor-number associated with the 

SPS palette predictor values is different from the second-total-predictor-number associated 

with the PPS palette predictor values. In the case that the first-total-predictor-number 

associated with the SPS palette predictor values is smaller than the 

second-total-predictor-number associated with the PPS palette predictor values, if the PPS 

predictor flag is 1, the current predictor size is set to the second-total-predictor-number and 

entries of the current palette predictor array are copied from the PPS palette predictor values. If 

the PPS predictor flag is 0 and the SPS predictor flag is 1, the current predictor size is set to the 

first-total-predictor-number and entries of the current palette predictor array are copied from 

the SPS palette predictor values. If the PPS predictor flag is 0 and the SPS predictor flag is also 

0, the current predictor size is set to 0 and entries of the current palette predictor array are set to 

0 or another default value. 

[0041] In the case that the first-total-predictor-number associated with the SPS palette 

predictor values is greater than the second-total-predictor-number associated with the PPS 

palette predictor values, if the PPS predictor flag is 1, the current predictor size is set to the 

second-total-predictor-number and entries of the current palette predictor array are copied from 

the PPS palette predictor values. If the PPS predictor flag is 1 and the SPS predictor flag is also 

1, the current predictor size is set to the first-total-predictor-number. The beginning 

second-total-predictor-number entries of the current palette predictor array are copied from the 

PPS palette predictor values, and remaining (N-M) entries of the current palette predictor array 

are copied from the SPS palette predictor values, where N represents the 

first-total-predictor-number and M represents the second-total-predictor-number. The 

remaining (N-M) entries of the current palette predictor array can be copied from beginning 

(N-M) values of the SPS palette predictor values. Alternatively, the remaining (N-M) entries of 

the current palette predictor array can be copied from last (N-M) values of the SPS palette 

predictor values. 

[0042] According to another embodiment for the case that the first-total-predictor-number 

associated with the SPS palette predictor values is greater than the 
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second-total-predictor-number associated with the PPS palette predictor values, if the PPS 

predictor flag is 1 and the SPS predictor flag is also 1, the current predictor size is set to the 

first-total-predictor-number. The beginning (N-M) entries of the current palette predictor array 

are copied from the SPS palette predictor values. The remaining 

second-total-predictor-number entries of the current palette predictor array are copied from the 

PPS palette predictor values. The beginning (N-M) entries of the current palette predictor array 

can be copied from the beginning (N-M) values or the last (N-M) values of the SPS palette 

predictor values. 

[0043] In yet another embodiment, the PPS predictor flag is 1 and the SPS predictor flag is 

1, the current predictor size is set to a sum of the first-total-predictor-number associated with 

the SPS palette predictor values and the second-total-predictor-number associated with the PPS 

palette predictor values. The beginning second-total-predictor-number entries of the current 

palette predictor array are copied from the PPS palette predictor values and the 

first-total-predictor-number of remaining entries of the current palette predictor array are 

copied from the SPS palette predictor values. Alternatively, the beginning 

first-total-predictor-number entries of the current palette predictor array can be copied from the 

SPS palette predictor values, and the remaining second-total-predictor-number entries of the 

current palette predictor array can be copied from the PPS palette predictor values. If the sum 

of the first-total-predictor-number and the second-total-predictor-number is greater than a 

maximum allowed palette predictor size, the current predictor size is set to the maximum 

allowed palette predictor size. 

[0044] In yet another embodiment, a latest palette from a previous slice or a previous 

picture is used as a global palette predictor for the current palette. Compared to a conventional 

approach, the embodiment provides the advantage of low delay processing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0045] Fig. 1 illustrates an exemplary flowchart of a video decoder for palette coding 
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incorporating an embodiment of the present invention. 

[0046] Fig. 2 illustrates an exemplary flowchart of a video encoder for palette coding 

incorporating an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0047] The following description is of the best-contemplated mode of carrying out the 

invention. This description is made for the purpose of illustrating the general principles of the 

invention and should not be taken in a limiting sense. The scope of the invention is best 

determined by reference to the appended claims. 

[0048] PALETTE INITIALIZATION FOR PREDICTIVE PALETTE CODING 

[0049] In SCM-4.0 a global palette predictor set is signaled in Picture Parameter Set (PPS). 

Instead of resetting the palette prediction state to 0, palette predictors derived from the PPS are 

used instead. The palette predictor information may include PredictorPaletteSize, 

PreviousPaletteSize and PredictorPaletteEntries. 

[0050] In this invention, a method for palette initialization is disclosed, where the global 

palette predictors are derived from previous coded slices or pictures, instead of from the current 

slice or current picture. For example, when encoding or decoding a slice or a picture, a set of 

global palette predictors are generated by a certain method, such as the most frequent used 

palettes or based on the statistic of previous coded slices or pictures, or the palettes in the last 

palette predictor table. 

[0051] In one embodiment, a flag in picture level syntax such as PPS (picture parameter 

set) can be signaled to use the derived palette predictors or signaling new palette predictors. 

[0052] In another embodiment, the system may always use the derived palette predictors in 

PPS as the global palette predictor. 

[0053] In the existing HEVC SCC development, the palette predictor is initialized at the 
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beginning of each slice. A set of palette predictors is signaled at the PPS level so the first 

palette coded CU in each slice can use the palette initial predictor. In addition, a set of palette 

predictors are signaled at SPS (sequence parameter set) level so that when the palette predictor 

at PPS level is not signaled (or not used), the initial palette predictors at the SPS level can be 

used. 

[0054] Palette predictor initialization for monochrome format 

[0055] For monochrome content, it is not necessary to initialize chroma values of the 

palette predictor. Accordingly, in one embodiment of the present invention, only the luma 

values of the palette predictor for the monochrome content are initialized at the slice start or tile 

start. The initial values and related flags can be obtained from PPS. One exemplary 

pps_scc_extension() syntax table is shown in Table 3, where syntax element 

palette_predictor_initializer_present_flag is signaled to indicate whether palette predictor 

initializer exists in the PPS SCC extension as indicated by Note (3-1). If it is equal to 1 as 

indicated by Note (3-2), values of palette predictor initializer are signaled as indicated by 

syntax lines from Note (3-3) through Note (3-4). 

Table 3 

pps_scc_extensions() { Note 

palette_predictor_initializer_present_flag (3-1) 
if( palette_predictor_initializer_present_flag) { (3-2) 

luma_bit_depth_entry_minus8 (3-3) 
chroma_bit_depth_entry_minus8 
num_palette_predictor_initializer_minusl 
numComps = ( ChromaArrayType = = 0 ) ? 1 : 3 
for( i = 0; i <= num_palette_predictor_initializer_minusl; i++ ) 

for( comp = 0; comp < numComps; comp++ ) 
palette_predictor_initializers[ i ][ comp ] 

} (3-4) 
} 

[0056] Another exemplary pps_scc_extension() syntax table is shown in Table 4, where 

syntax element palette_predictor_initializer_present_flag is signaled to indicate whether 
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palette predictor initializer exists in the PPS SCC extension as indicated by Note (4-1). If it is 

equal to 1 as indicated by Note (4-2), values of palette predictor initializer are signaled as 

indicated by syntax lines from Note (4-3) through Note (4-4). 

Table 4 
pps_scc_extensions() { Note 

palette_predictor_initializer_present_flag (4-1) 
if( palette_predictor_initializer_present_flag) { (4-2) 

luma_bit_depth_entry_minus8 (4-3) 
chroma_bit_depth_entry_minus8 
num_palette_predictor_initializer_minusl 
for( i = 0; i <= num palcttcjrcdictor initializcr minus 1: i++ ) 

for( comp = 0; comp < 3; comp++ ) 
if( ( comp = = 0 && ChromaArrayType = = 0 ) ChromaArrayType > 0 ) 

palette_predictor_initializers[ i ][ comp ] 
} (4-4) 

} 

[0057] In yet another example, the luma_bit_depth_entry_minus8, 

chroma_bit_depth_entry_minus8, numpalettepredictor i ni tializer minus 1, and 

palettepredictor initializers can be signaled at SPS. 

[0058] Palette predictor initialization at tile start 

[0059] According to this method, the palette predictor is signaled at the beginning of each 

tile. In other words, at the beginning of each tile, a tile level predictor flag (e.g. 

pal ettepredi ctori ni ti al i zerpresentfl ag) is signaled to specify whether a set of initial palette 

predictor values are signaled. If "palette_predictor_initializer_present_flag" is equal to 1, a set 

of predictor values are signaled in a manner similar to the case of palette predictor initialization 

for monochrome format. Otherwise, the palette predictor is not signaled. In this case, the 

palette predictor may be initialized with a set of default values. For example, the default values 

can be set to 0. In another example, the default values can be set to 128. In general, the default 

values may be set to any valid pixel value. 

[0060] In one variant, the signaling of palette predictor may occur only at the beginning of 
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an independent tile. The present invention can be applied to both monochrome format and 

non-monochrome format. 

[0061] Palette predictor initialization at slice start 

[0062] According to this method, the palette predictor is signaled the beginning of each 

slice. In other words, at the beginning of each slice, a slice level predictor flag (e.g. 

pal ettepredi ctori ni ti al i zerpresentfl ag) is signaled to specify whether a set of initial palette 

predictor values are signaled. If "palette_predictor_initializer_present_flag" is equal to 1, a set 

of predictor values are signaled a set of predictor values are signaled in a manner similar to the 

case of palette predictor initialization for monochrome format. Otherwise, the palette predictor 

is not signaled. In this case, the palette predictor may be initialized with a set of default values. 

For example, the default values can be set to 0. In another example, the default values can be 

set to 128. The value of 128 is intended for pixels with 8-bit depth, i.e., half of the maximum 

pixel value. In general, the default values may be set to any valid pixel value. 

[0063] In one variant, the signaling of palette predictor may occur only at the beginning of 

an independent slice. The present invention can be applied to both monochrome format and 

non-monochrome format. 

[0064] Palette predictor initialization in SPS and PPS 

[0065] According to this method, the palette predictor is signaled in the SPS and PPS. For 

example, a SPS level predictor flag (e.g. spspal ettepredi ctori ni ti al i zerpresentfl ag) in 

sequence parameter set (SPS) is signaled to indicate whether a set of palette predictor values is 

present in the current SPS. 

[0066] One exemplary sps_scc_extension() syntax table is shown in Table 5, where syntax 

element sps_palette_predictor_initializer_present_flag is signaled to indicate whether 

palette predictor initializer exists in the SPS SCC extension syntax table as indicated by Note 

(5-1). If it is equal to 1 as indicated by Note (5-2), parameters related to the palette predictor 

initializer and the values of palette predictor initializer are signaled as indicated by syntax lines 
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from Note (5-3) through Note (5-4). The parameters related to the palette predictor initializer 

include parameters "sps_luma_bit_depth_entry_minus8", 

"sps_chroma_bit_depth_entry_minus8" and " spsnumpal ette predi ctor i ni ti al i zer m i nus 1". 

A set of initial palette predictor values are signaled by " spspal ettepredi ctori ni ti al izers [] []". 

While specific syntax elements are used in Table 5, these syntax elements serve as illustration 

purpose for an embodiment of the present invention and shall not construed as limitations of 

the present invention. 

Table 5 

sps_scc_extensions() { Note 

sps_palette_predictor_initializer_present_flag (5-1) 
if( sps_palette_predictor_initializer_present_flag) { (5-2) 

sps_luma_bit_depth_entry_minus8 (5-3) 
sps_chroma_bit_depth_entry_minus8 
sps_num_palette_predictor_initializer_minusl 
numComps = ( ChromaArrayType = = 0 ) ? 1 : 3 
for( i = 0; i <= sps_num_palette_predictor_initializer_minus 1; i++ ) 

for( comp = 0; comp < numComps; comp++ ) 
sps_palette_predictor_initializers[ i ][ comp ] 

} (5-4) 

} 

[0067] In Table 5, if the flag " spspal ettepredi ctori ni ti al i zerpresentfl ag" is equal to 0 

(i.e., no SPS palette predictor values present in the current SPS), and then the initial palette 

predictor values for this sequence (referring this SPS) are set to default values. In this case, the 

palette predictor may be initialized with a set of default values. For example, the default values 

can be set to 0. In another example, for pixels with 8-bit depth, the default values can be set to 

128 (i.e., half of the maximum pixel value). In general, the default values may be set to any 

valid pixel value. 

[0068] In JCTVC-S1005, a syntax element palettemodeenabledflag at the SPS level is 

used to specify whether palette mode is allowed. The syntax element equal to 1 specifies that 

the palette mode may be used for Intra blocks. The syntax element equal to 0 specifies that the 
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palette mode is not applied. When not present, the value of palette mode enabled flag is 

inferred to be equal to 0. When the syntax element is equal to 0, the value of 

spspal ettepredi ctori ni ti al i zerpresentfl ag shall be equal to 0. 

[0069] Furthermore, in picture parameter set (PPS), a PPS level predictor flag 

"ppspal ettepredi ctori ni ti al i zerpresentfl ag" is signaled to specify whether there is a set of 

palette predictor values signaled for the current picture (referring to this PPS). One exemplary 

pps_scc_extension() syntax table is shown in Table 6, where syntax element 

pps_palette_predictor_initializer_present_flag is signaled to indicate whether palette 

predictor initializer exists in the PPS SCC extension as indicated by Note (6-1). If it is equal to 

1 as indicated by Note (6-2), parameters related to the palette predictor initializer and the 

values of palette predictor initializer are signaled as indicated by syntax lines from Note (6-3) 

through Note (6-4). The parameters related to the palette predictor initializer include 

parameters "pps_luma_bit_depth_entry_minus8", "pps_chroma_bit_depth_entry_minus8" 

and "ppsnumpalettepredictorinitializerminus 1". The set of initial palette predictor 

values are signaled by "ppspal ettepredi ctori ni ti al i zers [] []". 

Table 6 

pps_scc_extensions() { Note 

pps_palette_predictor_initializer_present_flag (6-1) 
if(pps_ palette_predictor_initializer_present_flag) { (6-2) 

pps_luma_bit_depth_entry_minus8 (6-3) 
pps_chroma_bit_depth_entry_minus8 
pps_num_palette_predictor_initializer_minusl 
numComps = ( ChromaArrayType = = 0 ) ? 1 : 3 
for( i = 0; i <= pps_num_palette_predictor_initializer_minus 1; i++ ) 

for( comp = 0; comp < numComps; comp++ ) 
pps_palette_predictor_initializers[ i ][ comp ] 

} (6-4) 
} 

[0070] The PPS level predictor flag "ppspal ettepredi ctori ni ti al i zerpresentfl ag" equal 

to 1 indicates that palette predictor parameters are present in the PPS, which are used to modify 

the palette predictor specified in the active SPS. When the flag is equal to 0, it indicates that the 
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palette predictor parameters used for the pictures referring to the PPS is inferred to be equal to 

those specified by the active SPS. When palette mode enabled flag is equal to 0, the value of 

the flag "ppspal ettepredi ctori ni ti al i zerpresentfl ag" shall be equal to 0. When 

palettemodeenabledflag is equal to 1, " spspal ettepredi ctori ni ti al i zerpresentfl ag" is 

equal to 0, and "ppspal ettepredi ctori ni ti al izerpresentfl ag" is equal to 0, the default 

palette predictor parameters are used. 

[0071] In another embodiment, the flags " sps pal ette predi ctor i ni ti al i zer present fl ag" 

and "pps pal ette predi ctor i ni ti al i zer present fl ag" are only signaled when 

"palette mode enabled flag" is equal to 1. In other words, only when the palette mode is 

allowed for the current sequence or picture, these flags will be signaled. If the palette mode is 

disabled (i.e., "palette mode enabled flag" equal to 0), these flags are not signaled. In this 

case, these flags are inferred to be equal to 0. 

[0072] The palette predictor parameters at the beginning of each slice refer to the palette 

predictor parameters specified in the active PPS. If both 

" spspal ettepredi ctori ni ti al i zerpresentfl ag" in the active SPS and 

"ppspal ettepredi ctori ni ti al i zerpresentfl ag" in the active PPS are equal to 0, the default 

palette predictor parameters are used for the current slice at the beginning. 

[0073] The palette predictor parameters and predictor values at the beginning of each tile 

refer to the palette predictor parameters specified in the active PPS. If both 

" spspal ettepredi ctori ni ti al i zerpresentfl ag" specified in the active SPS and 

"ppspal ettepredi ctori ni ti al i zerpresentfl ag" specified in the active PPS are equal to 0, the 

default palette predictor parameters and predictor values are used for the current tile at the 

beginning. 

[0074] In another example, the PPS level predictor parameters, such as 

"pps luma bit depth entry minusS", "pps_chroma_bit_depth_entry_minus8" and 

"ppsnumpalettepredictorinitializerminus 1", or part of them, may not be signaled in PPS. 

When not signaled, they are inferred from corresponding SPS parameters. In this case, the 
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value of "pps_luma_bit_depth_entry_minus8" is inferred to be equal to 

"sps_luma_bit_depth_entry_minus8"; the value of "pps_chroma_bit_depth_entry_minus8" is 

inferred to be equal to "sps_chroma_bit_depth_entry_minus8"; and the value of 

"pps numjDalettejDredictor initializer minusl" is inferred to be equal to 

"spsnum _palette _predictor_initializer_minus 1". 

[0075] One exemplary pps_scc_extension() syntax table is shown in Table 7, where syntax 

element pps_palette_predictor_initializer_present_flag is signaled to indicate whether 

palette predictor initializer exists in the PPS SCC extension as indicated by Note (7-1). If it is 

equal to 1 as indicated by Note (7-2), parameters related to the palette predictor initializer and 

the values of palette predictor initializer are signaled as indicated by syntax lines from Note 

(7-3) through Note (7-4). As shown in Table 7, PPS level predictor parameters 

"pps_luma_bit_depth_entry_minus8", "pps_chroma_bit_depth_entry_minus8" and 

"pps_num_palette_predictor_initializer_minusl are not signaled is PPS. 

Table 7 

pps_scc_extensions() { Note 

pps_palette_predictor_initializer_present_flag (7-1) 
if(pps_ palette_predictor_initializer_present_flag) { (7-2) 

numComps = ( ChromaArrayType = = 0 ) ? 1 : 3 (7-3) 
for( i = 0; i <= pps num_palette_predictor_initializer_minus 1; i++ ) 

for( comp = 0; comp < numComps; comp++ ) 
pps_palette_predictor_initializers[ i ][ comp ] 

} (7-4) 
} 

[0076] In another embodiment, a SPS predictor flag, (e.g. 

spspal ettepredi ctori ni ti al i zerpresentfl ag) is signaled in sequence parameter set (SPS). 

This SPS predictor flag specifies whether there is a set of signaled palette predictor values for 

the current sequence (referring to this SPS). 

[0077] One exemplary sps_scc_extensions() syntax table is shown in Table 8, where 

syntax element palette_mode_enabled_flag is signaled as indicated by Note (8-1). Syntax 
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element spspal ettepredi ctori ni ti al i zer_present_fl ag is signaled as indicated by Note (8-3) if 

palette_mode_enabled_flag is equal to 1 as indicated by Note (8-2). If 

spspal ettepredi ctori ni ti al i zerpresentfl ag is equal to 1 as indicated by Note (8-4), the 

syntax related to the total number of the SPS palette predictor values (i.e., 

spsnumpalettepredictorinitializerminus 1) and the values of palette predictor initializer 

are signaled as indicated by syntax lines from Note (8-5) through Note (8-6). 

Table 8 

sps_scc_extensions() { Note 

palette_mode_enabled_flag (8-1) 
if( palette_mode_enabled_flag) { (8-2) 

sps_palette_predictor_initializer_present_flag (8-3) 
if( sps_palette_predictor_initializer_present_flag) { (8-4) 

sps_num_palette_predictor_initializer_minusl (8-5) 
numComps = (chroma format idc = = 0 ) ? 1 : 3 
for( i = 0; i <= sps_num_palette_predictor_initializer_minusl; i++ ) 

for( comp = 0; comp < numComps; comp++ ) 
sps_palette_predictor_initializers[ i ][ comp ] 

} (8-6) 
} 

} 

[0078] A PPS predictor flag "pps_palette_predictor_initializer_present_flag" is signaled in 

PPS to specify whether there is a set of signaled palette predictor values for the current picture 

(referring to this PPS). One exemplary pps_scc_extensions() syntax table is shown in Table 9, 

where syntax element pps_palette_predictor_initializer_present_flag is signaled to indicate 

whether palette predictor initializer exists in the PPS SCC extension as indicated by Note (9-1). 

If it is equal to 1 as indicated by Note (9-2), the syntax related to the total number of the PPS 

palette predictor values (i.e., ppsnumpal ettepredi ctori ni ti al i zerm i nusl) and the values of 

palette predictor initializer are signaled as indicated by syntax lines from Note (9-3) through 

Note (9-4). 

Table 9 
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pps_scc_extensions() { Note 

pps_palette_predictor_initializer_present_flag (9-1) 
if( pps_palette_predictor_initializer_present_flag) { (9-2) 

monochrome_palette_flag (9-3) 
luma_bit_depth_entry_minus8 
if( !monochrome_palette_flag) 

chroma_bit_depth_entry_minus8 
pps_num_palette_predictor_initializer_minusl 
numComps = monochrome_palette_flag ? 1 : 3 
for( i = 0; i <= pps num jalette_predictor_initializer_minus 1; i++ ) 

for( comp = 0; comp < numComps; comp++ ) 
pps_palette_predictor_initializers[ i ][ comp ] 

} (9-4) 
} 

[0079] Semantics of related syntax in SPS SCC extensions 

[0080] Compared to the syntax table for SPS SCC extensions in the existing HEVC SCC 

draft specification (i.e., JCTVC-S1005), several new syntax elements are included. The 

semantics of the related syntax elements are described as follows. 

[0081] sps_palette_predictor_initializer_present_flag equal to 1 specifies that the 

sequence palette predictors are initialized using the sps_palette_predictor_initializers specified 

in Table 8. spspal ettepredi ctori ni ti al i zerpresentfl ag equal to 0 specifies that the entries in 

the sequence palette predictor are initialized to 0. When not present, the value of 

spspal ettepredi ctori ni ti al i zerpresentfl ag is inferred to be equal to 0. 

[0082] sps_num_palette_predictor_initializer_minusl specifies the number of entries 

in the sequence palette predictor initializer. It is a requirement of bitstream conformance that 

the value of spsnumpalettepredictorinitializerminus 1 plus one shall be less than or equal 

to PaletteMaxPredictorSize. 

[0083] sps_palette_predictor_initializers[ i ][ comp ] specifies the value of the comp-th 

component of the i-th palette entry that is used to initialize the array PredictorPaletteEntries. 

For values of i in the range of 0 to sps_num_palette_predictor_initializer_minusl, inclusive, 
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the value of the sps pal ette predi ctor i ni ti al i zers[ i ][ 0 ] shall be in the range of 0 to (1 « 

BitDepthY) - 1, inclusive, and the values of sp s pal ette predi ctor i ni ti al i zers [ i ][ 1 ] and 

sp s pal ettepredi ctori n i ti al i zer s [ i ][ 2 ] shall be in the range of 0 to (1 « BitDepth-C) - 1, 

inclusive. 

[0084] Semantics of related syntax in PPS SCC extensions 

[0085] Compared to the syntax table for PPS SCC extensions in the existing HEVC SCC 

draft specification (i.e., JCTVC-S1005), several new syntax elements are included. The 

semantics of the related syntax elements are described as follows. 

[0086] pps_palette_predictor_initializer_present_flag equal to 1 specifies that the 

picture palette predictors are initialized using the pps_palette_predictor_initializers specified 

in Table 9. ppspal ettepredi ctori ni ti al i zerpresentfl ag equal to 0 specifies that the entries in 

the picture palette predictor referring to the PPS are inferred to be equal to those specified by 

the active SPS. When not present, the value of ppspal ettepredi ctori ni ti al i zerpresentfl ag 

is inferred to be equal to 0. 

[0087] pps_num_palette_predictor_initializer_minusl specifies the number of entries 

in the PPS palette predictor initializer. 

[0088] pps_palette_predictor_initializers[ i ][ comp ] specifies the value of the comp-th 

component of the i-th palette entry that is used to initialize the array PredictorPaletteEntries. 

For values of i in the range of 0 to ppsnumpal ette predi ctor i ni ti al i zer m i nus 1, inclusive, 

the value of the ppspal ettepredi ctori ni ti al izers [ i ][ 0 ] shall be in the range of 0 to (1 « 

BitDepthEntryY) - 1, inclusive, and the values of pps pal ette predi ctor i ni ti al i zers[ i ][ 1 ] 

and pps_palette_predictor_initializers[ i ][ 2 ] shall be in the range of 0 to (1 « 

BitDepthEntryC) - 1, inclusive. 

[0089] Initialization process for palette predictor variables 

[0090] According to one embodiment, outputs of this process are the initialized palette 
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predictor variables PredictorPaletteSize and PredictorPaletteEntries. The PredictorPaletteSize 

and PredictorPaletteEntries are derived as follows. For the case that 

ppspal ettepredi ctori ni ti al i zerpresentfl ag is equal to 1, PredictorPaletteSize is set equal to 

ppsnumpal ettepredi ctori ni ti al i zerm i nusl plus 1. The array PredictorPaletteEntries is 

derived as follows: 

for( i = 0; i < PredictorPaletteSize; i++ ) 

for( comp = 0; comp < 3; comp++ ) 

PredictorPaletteEntries[ i ][ comp ] = 

pps pal ette predi ctor i ni ti al i zers[ i ][ comp ] 

[0091] For the case that ppspal ettepredi ctori ni ti al i zerpresentfl ag is equal to 0, if 

spspal ettepredi ctori ni ti al i zerpresentfl ag is equal to 1, PredictorPaletteSize is set equal to 

spsnumpalettepredictorinitializerminus 1 plus 1. The array PredictorPaletteEntries is 

derived as follows: 

for( i = 0; i < PredictorPaletteSize; i++ ) 

for( comp = 0; comp < 3; comp++ ) 

PredictorPaletteEntries[ i ][ comp ] = 

sps pal ette predi ctor i ni ti al i zers [ i ][ comp ], 

[0092] For the case that ppspal ettepredi ctori ni ti al i zerpresentfl ag is equal to 0, if 

spspal ettepredi ctori ni ti al i zerpresentfl ag is equal to 0, PredictorPaletteSize is set equal to 

0 and PredictorPaletteEntries is set equal to 0. 

[0093] According to another embodiment, outputs of this process are the initialized palette 

predictor variables PredictorPaletteSize and PredictorPaletteEntries. The PredictorPaletteSize 

is derived as follows. 

- If spspal ettepredi ctori ni ti al i zerpresentfl ag is equal to 1, PredictorPaletteSize is 

set equal to spsnumpal ette predi ctor i ni ti al i zer m i nus l plus 1. 

- Otherwise , PredictorPaletteSize is set equal to 0. 

- If ppspal ettepredi ctori ni ti al izerpresentfl ag is equal to 1, PredictorPaletteSize 

is set equal to ppsnumpal ettepredi ctori ni ti al i zerm i nusl plus 1. 
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- Otherwise , PredictorPaletteSize is inferred to be equal to PredictorPaletteSize 

specified by the active SPS. 

[0094] The array PredictorPaletteEntries is derived as follows: 

- If spspal ettepredi ctori ni ti al i zerpresentfl ag is equal to 1 

for( i = 0; i < PredictorPaletteSize; i++ ) 

for( comp = 0; comp < 3; comp++ ) 

PredictorPaletteEntries[ i ][ comp ] = 

sps pal ette predi ctor i ni ti al i zers [ i ][ comp ] 

- Otherwise, PredictorPaletteEntries is set equal to 0. 

- If ppspal ettepredi ctori ni ti al izerpresentfl ag is equal to 1, 

for( i = 0; i < PredictorPaletteSize; i++ ) 

for( comp = 0; comp < 3; comp++ ) 

PredictorPaletteEntries[ i ][ comp ] = 

pps pal ette predi ctor i ni ti al i zers[ i ][ comp ] 

- Otherwise, PredictorPaletteEntries is inferred to be equal to PredictorPaletteEntries 

specified by the active SPS. 

[0095] Variants of the Initialization Process Related to Palette Predictor Variables. 

[0096] Various ways to initialize the number of predictor values in SPS (e.g. 

spsnumpalettepredictorinitializerminus 1) and the number of predictor values in PPS 

(e.g. ppsnumpalettepredictorinitializerminus 1) are disclosed in this application. For 

example, in the bitstream conformance, it can be required that the number of predictor values in 

SPS (i.e., spsnumpalettepredictorinitializerminus 1) should be equal to the number of 

predictor values in PPS (i.e., ppsnumpalettepredictorinitializerminus 1). In another 

example, the number of predictor values in PPS (i.e., 

pps num pal ette predi ctor i ni ti al i zer m i nus l) and the number of predictor values in SPS 

(i.e., spsnumpalettepredictorinitializerminus 1) can be different and independently. 

[0097] Palette predictor initialization example 1. Palette prediction initialization based 

on palette predictor information at SPS and PPS is disclosed as follows. 
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[0098] Case a) SPS predictor flag, spspal ettepredi ctori ni ti al i zerpresentfl ag equal to 

1. In this case, the palette predictor is initialized using the SPS palette predictor initializer first: 

- The palette predictor size (i.e., PredictorPaletteSize) is set to be equal to 

spsnumpalettepredictorinitializerminus 1 plus 1. 

- The palette predictor (i.e., PredictorPaletteEntries) is set to be equal to 

spspal ettepredi ctori ni ti al izers according to: 

for( i = 0; i < PredictorPaletteSize; i++ ) 

for( comp = 0; comp < 3; comp++ ) 

PredictorPaletteEntries[ i ][ comp ] = 

sps pal ette predi ctor i nitial izers[ i ][ comp ]. 

[0099] Case b) SPS predictor flag, spspal ettepredi ctori ni ti al i zerpresentfl ag equal to 

0. In this case, the palette predictor size is set to be equal to 0 and the palette predictor is set to 

0. In Case b), the palette predictor information in PPS is further checked. 

[00100] Case b.l) PPS predictor flag, ppspal ettepredi ctori ni ti al i zerpresentfl ag equal 

to 1. In this case, 

[00101] (i) If pps num pal ette predi ctor i ni ti al i zer m i nus l is greater than or equal to 

sps_num_palette_predictor_initializer_minusl, the palette predictor is initialized as follows: 

o The palette predictor size is set to be equal to 

pps num pal ette predi ctor i ni ti al i zer m i nus l plus 1. 

o The palette predictor (i.e., PredictorPaletteEntries) is set to be equal to 

ppspal ettepredi ctori ni ti al i zers according to: 

for( i = 0; i < PredictorPaletteSize; i++ ) 

for( comp = 0; comp < 3; comp++ ) 

PredictorPaletteEntries[ i ][ comp ] = 

pps pal ette predi ctor i ni ti al i zers [ i ][ comp ]. 

[00102] (ii) If pps_num_palette_predictor_initializer_minusl is less than 

sps_num_palette_predictor_initializer_minusl, the palette predictor is initialized as follows: 

o The palette predictor size is set to be equal to 
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spsnumpalettepredictorinitializerminus 1 plus 1. 

o The palette predictor (PredictorPaletteEntries) is derived using 

ppspal ettepredi ctori ni ti al i zers and sp spal ettepredi ctori n i ti al i zers. 

[00103] In case (ii), there are many different ways to perform palette predictor initialization 

based on palette predictor information in SPS and PPS. Four examples are shown below. 

[00104] Example 1. The entries from 0-th index through the 

(pps numpal ette predi ctor i ni ti al i zer m i nus l )-th index of the palette predictor are 

initialized using ppspal ettepredi ctori ni ti al izers. For the entries from the 

(pps num pal ette predi ctor i ni ti al i zer m i nus l plus l)-th index through the 

(sps n umpal ette predi ctor i ni ti al i zer mi nus 1 )-th index of the palette predictor are 

initialized using those SPS palette predictor at the front of 

spspal ettepredi ctori ni ti al izers[ ][ ]. 

[00105] An exemplary process incorporating the above embodiment is shown as follows: 

1) for( i - 0; i < pps num pal ette predi ctor i ni ti al i zer m i nus 1 + 1; i++ ) 

for( comp = 0; comp < 3; comp++ ) 

PredictorPaletteEntries[ i ][ comp ] = 

pps_palette_predictor_initializers[ i ][ comp ] 

2) for( i = pps num pal ette predi ctor i ni ti al i zer m i nus 1 + 1; i < 

sps num pal ette predi ctor i ni ti al i zer mi nus 1 + 1; i++ ) 

for( comp = 0; comp < 3; comp++ ) 

PredictorPaletteEntries[ i ][ comp ] = sps pal ettepredi ctor i ni ti al i zers 

[ i - pps num palette predictor initializer minus l-1 ][ comp ] 

[00106] In the above exemplary process, the palette prediction initialization comprises two 

parts. The first part corresponds to the entries from 0-th index through the index corresponding 

to pps num pal ette predi ctor i ni ti al i zer m i nus l of the palette predictor are initialized. The 

second part is associated with entries from the index corresponding to 

pps num pal ette predi ctor i ni ti al i zer mi nus 1 plus 1 through the index corresponding to 
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sps num pal ette predi ctor i ni ti al i zer mi nus 1 of the palette predictor. 

[00107] Example 2. The entries from 0-th index through the 

(pps num pal ette predi ctor i ni ti al i zer m i nus l )-th index of the palette predictor are 

initialized using ppspal ettepredi ctori ni ti al izers. For the entries from the 

(pps num pal ette predi ctor i ni ti al i zer m i nus l plus l)-th index through the 

(sps n um pal ette predi ctor i ni ti al i zer mi nus 1 )-th index of the palette predictor are 

initialized using the SPS palette predictors at the end of sp spal ettepredi ctori n i ti al i zers [ ][ ]. 

[00108] Example 3. The entries from 0-th index through the 

(sps num _palette _predictor_initializer_minus 1 -

pps numpal ettepredi ctori ni ti al i zerm i nusl - l)-th index are initialized by the SPS palette 

predictor entries at the front of the spspal ettepredi ctori ni ti al i zer[ ][ ]. The entries from the 

(sps num _palette _predictor_initializer_minus 1 -

pps numpal ettepredi ctori ni ti al i zerm i nusl )-th index through the 

(sps n um pal ette predi ctor i ni ti al i zer mi nus 1 )-th index of the palette predictor are 

initialized by the ppspal ettepredi ctori ni ti al i zers [ ][ ]. 

[00109] An exemplary process incorporating the above embodiment is shown as follows, 

where the two sections of pseudo codes correspond to the two index ranges mentioned above: 

1) for( i 0, l ^ sps num palette predictor initializer minus 1-

pps num pal ette predi ctor i ni ti al i zer m i nus l; i++ ) 

for( comp = 0; comp < 3; comp++ ) 

PredictorPaletteEntries[ i ][ comp ] = 

sps pal ette predi ctor i ni ti al i zers[ i ][ comp ] 

2) for( i = sps num pal ette predi ctor i ni ti al i zer mi nus 1 -

pps num_palette _predictor_initializer_minus 1; 

i < sps num_palette_predictor_initializer_minusl+l; i++ ) 

for( comp = 0; comp < 3; comp++ ) 

PredictorPaletteEntries[ i ][ comp ] = pps pal ette predi ctor i ni ti al i zers 

[ i -( sps num pal ette predi ctor i ni ti al i zer mi nus 1 -



WO 2016/131408 PCT/CN2016/073776 
30 

pps num pal ette predi ctor i ni ti al i zer m i nus l) ][ comp ] 

[00110] Example 4. The entries from the 0-th index through the 

(sps num _palette _predictor_initializer_minus 1 -

pps numpal ettepredi ctori ni ti al i zerm i nusl - l)-th index are initialized by the SPS palette 

predictors at the end of the spspal ettepredi ctori ni ti al izers[ ][ ]. The entries from index 

corresponding to (sps num pal ette predi ctor i ni ti al i zer mi nus 1 -

pps num pal ette predi ctor i ni ti al i zer m i nus l) through the index corresponding to the 

sps num pal ette predi ctor i ni ti al i zer mi nus 1 of the palette predictors are initialized by 

ppspal ettepredi ctori ni ti al i zers [ ][ ]. 

[00111] Case b.2) PPS predictor flag, ppspal ettepredi ctori ni ti al i zerpresentfl ag equal 

to 0. In this case, the palette predictor size (i.e., PredictorPaletteSize) is inferred to be equal to 

PredictorPaletteSize specified by the active SPS, and the palette predictor entries (i.e., 

PredictorPaletteEntries) are inferred to be equal to PredictorPaletteEntries specified by the 

active SPS. 

[00112] In another variation of palette predictor size setting, the palette predictor size can be 

set to be equal to (pps num pal ette predi ctor i ni ti al i zer m i nus l + 

sps num_palette_predictor_initializer_minusl+2). In this case, the palette predictor is 

initialized by the PPS palette predictor initializers and SPS palette predictor initializers. 

[00113] Example 1. The entries from 0-th index through the 

(pps num pal ette predi ctor i ni ti al i zer m i nus l )-th index of the palette predictor will be 

initialized by PPS palette initializer. The entries from the 

(pps num pal ette predi ctor i ni ti al i zer m i nus l +1 )-th index through the 

(pps num _palette _predictor_initializer_minus 1 +1+ 

sps num pal ette predi ctor i ni ti al i zer m i nus l )-th index of the palette predictor will be 

initialized by SPS palette initializers. 

[00114] Example 2. The entries from the 0-th index through the 

(sps n umpal ettepredi ctori ni ti al izerm i nusl )-th index will be initialized by the SPS 
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palette initializers. The entries from (sps numpalettepredictorinitializerminus 1 +1 )-th 

index through the (pps n umpal ettepredi ctori ni ti al i zerm i nusl +1+ 

sps num pal ette predi ctor i ni ti al izermi nus 1 )-th index of the palette predictor will be 

initialized by the SPS palette initializers. 

[00115] In yet another variation of palette predictor size setting, the palette predictor size is 

always equal to PaletteMaxPredictorSize. In this case, the palette predictor is initialized by the 

PPS palette predictor initializers and SPS palette predictor initializers. 

[00116] Case 1). (pps numpal ettepredi ctori ni ti al i zermi nus 1 + 

sps numpal ettepredi ctori ni ti al i zerm i nusl) smaller than PaletteMaxPredictorSize. In this 

case, the entries from 0-th index through the 

(pps numpal ettepredi ctori ni ti al i zermi nus 1 )-th index will be initialized by PPS palette 

initializer. The entries from the (pps numpalettepredictorinitializerminus 1 +1 )-th index 

through (pps numpal ettepredi ctori ni ti al i zerm i nusl +1+ 

sps num pal ette predi ctor i ni ti al i zer m i nus l )-th index of the palette predictor will be 

initialized by the SPS palette initializers. The rest entries of the palette predictor will be 

initialized as 0. 

[00117] Case 2). (pps numpal ettepredi ctori ni ti al i zermi nus 1 + 

sps numpal ettepredi ctori ni ti al i zerm i nusl) greater than PaletteMaxPredictorSize. In this 

case, the entries from the 0-th index through the 

(pps numpal ettepredi ctori ni ti al i zermi nus 1 )-th index will be initialized by the PPS 

palette initializers. The rest entries in the palette predictor will be initialized by the SPS palette 

initializers. 

[00118] In yet another variation of palette predictor size setting, the size of SPS palette 

predictor initializers (i.e., sps numpalettepredictorinitializerminus 1 plus 1), the size of 

PPS palette predictor initializers (i.e., pps num _palette_predictor_initializer_minuslplus 1), 

or both can always be equal to PaletteMaxPredictorSize. Therefore, one or both 

pps num _palette _predictor_initializer_minus 1 and 
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sps num pal ette predi ctor i ni ti al i zer mi nus 1 do not need to be signaled. 

[00119] Palette predictor initialization in the slice header 

[00120] In this embodiment, a flag " si i cepal ettepredi ctori ni ti al i zerpresentfl ag" in 

slice header is signaled to specify whether there is a set of signaled palette predictor values for 

the current slice. 

[00121] If the flag " slice_palette_predictor_initializer_present_flag" is equal to 1, a set of 

slice header parameters (e.g. slice_luma_bit_depth_entry_minus8, 

slice_chroma_bit_depth_entry_minus8 and si i cenumpal ette predi ctor i ni tial izer mi nus 1) 

are signaled, followed by a set of initial palette predictor values 

"slice _palette_predictor_initializers[][]". 

[00122] The flag "slice_palette_predictor_initializer_present_flag" equal to 1 specifies that 

parameters are present in the slice header to modify the palette predictor specified in the active 

PPS. The flag "sli cepal ettepredi ctori ni ti al i zerpresentfl ag" equal to 0 specifies that the 

palette predictor used for the current slice is inferred to be equal to those specified in the active 

PPS. When palette mode enabled flag is equal to 0, the value of the flag 

"sli cepal ettepredi ctori ni ti al izerpresentfl ag" shall be equal to 0. When 

palettemodeenabledflag is equal to 1, " spspal ettepredi ctori ni ti al i zerpresentfl ag" is 

equal to 0, "pps_palette_predictor_initializer_present_flag" is equal to 0, and 

"sli cepal ettepredi ctori ni ti al i zerpresentfl ag" is equal to 0, the default palette predictor 

values are used. 

[00123] In one variant, the slice level "sli cepal ettepredi ctori ni ti al i zerpresentfl ag" is 

only signaled when "palette mode enabled flag" is equal to 1. In other words, only when 

palette mode is allowed for the current sequence, picture or slice, this slice level predictor flag 

will be signaled. If "palette mode enabled flag" is equal to 0, this slice flag is not signaled. In 

this case, this slice level predictor flag is inferred to be equal to 0. 

[00124] Fig. 1 illustrates an exemplary flowchart of a video decoder for palette coding 
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incorporating an embodiment of the present invention. The system receives a video bitstream 

including compressed data of blocks in a picture as shown in step 110. A SPS (sequence 

parameter set) predictor flag, indicating whether SPS palette predictor values are present in a 

current SPS is determined in step 120. The SPS palette predictor values are parsed from the 

current SPS of the video bitstream if the SPS predictor flag indicates that the SPS palette 

predictor values are present in the current SPS in step 130. A PPS (picture parameter set) 

predictor flag indicating whether PPS palette predictor values are present in a current PPS is 

determined in step 140. The PPS palette predictor values are parsed from the current PPS of the 

video bitstream if the PPS predictor flag indicates that the PPS palette predictor values are 

present in the current PPS in step 150. A current palette predictor array having a current 

predictor size for blocks in a picture corresponding to the current PPS is derived based on the 

PPS palette predictor values, the SPS palette predictor values or both in step 160. Palette 

decoding is then applied to the blocks in the picture using the current palette predictor array in 

step 170. 

[00125] Fig. 2 illustrates an exemplary flowchart of a video encoder for palette coding 

incorporating an embodiment of the present invention. A SPS (sequence parameter set) 

predictor flag indicating whether SPS palette predictor values are present in current SPS is 

determined in step 210. The SPS palette predictor values is signaled in the current SPS only if 

the SPS predictor flag indicates that the SPS palette predictor values are present in the current 

SPS in step 220. A PPS (picture parameter set) predictor flag indicating whether PPS palette 

predictor values are present in a current PPS is determined in step 230. The PPS palette 

predictor values are signaled in the current PPS only if the PPS predictor flag indicates that the 

PPS palette predictor values are present in the current SPS in step 240. The current palette 

information associated with a current block is signaled based on the PPS palette predictor 

values, SPS palette predictor values or both in step 250. 

[00126] The flowcharts shown are intended to illustrate an example of palette coding 

according to the present invention. A person skilled in the art may modify each step, 

re-arranges the steps, split a step, or combine steps to practice the present invention without 
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departing from the spirit of the present invention. In the disclosure, specific syntax and 

semantics have been used to illustrate examples to implement embodiments of the present 

invention. A skilled person may practice the present invention by substituting the syntax and 

semantics with equivalent syntax and semantics without departing from the spirit of the present 

invention. 

[00127] The above description is presented to enable a person of ordinary skill in the art to 

practice the present invention as provided in the context of a particular application and its 

requirement. Various modifications to the described embodiments will be apparent to those 

with skill in the art, and the general principles defined herein may be applied to other 

embodiments. Therefore, the present invention is not intended to be limited to the particular 

embodiments shown and described, but is to be accorded the widest scope consistent with the 

principles and novel features herein disclosed. In the above detailed description, various 

specific details are illustrated in order to provide a thorough understanding of the present 

invention. Nevertheless, it will be understood by those skilled in the art that the present 

invention may be practiced. 

[00128] Embodiment of the present invention as described above may be implemented in 

various hardware, software codes, or a combination of both. For example, an embodiment of 

the present invention can be one or more circuit circuits integrated into a video compression 

chip or program code integrated into video compression software to perform the processing 

described herein. An embodiment of the present invention may also be program code to be 

executed on a Digital Signal Processor (DSP) to perform the processing described herein. The 

invention may also involve a number of functions to be performed by a computer processor, a 

digital signal processor, a microprocessor, or field programmable gate array (FPGA). These 

processors can be configured to perform particular tasks according to the invention, by 

executing machine-readable software code or firmware code that defines the particular 

methods embodied by the invention. The software code or firmware code may be developed in 

different programming languages and different formats or styles. The software code may also 

be compiled for different target platforms. However, different code formats, styles and 



WO 2016/131408 PCT/CN2016/073776 
35 

languages of software codes and other means of configuring code to perform the tasks in 

accordance with the invention will not depart from the spirit and scope of the invention. 

[00129] The invention may be embodied in other specific forms without departing from its 

spirit or essential characteristics. The described examples are to be considered in all respects 

only as illustrative and not restrictive. The scope of the invention is therefore, indicated by the 

appended claims rather than by the foregoing description. All changes which come within the 

meaning and range of equivalency of the claims are to be embraced within their scope. 
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CLAIMS 

1. A method of decoding video data coded in palette coding for a video decoding system, 

comprising: 

receiving a video bitstream associated with the video data; 

determining a SPS (sequence parameter set) predictor flag, wherein the SPS predictor 

flag indicates whether SPS palette predictor values are present in a current SPS;  

if the SPS predictor flag indicates that the SPS palette predictor values are present in 

the current SPS, parsing the SPS palette predictor values from the current SPS of the video 

bitstream;  

determining a PPS (picture parameter set) predictor flag, wherein the PPS predictor 

flag indicates whether PPS palette predictor values are present in a current PPS; 

if the PPS predictor flag indicates that the PPS palette predictor values are present in 

the current PPS, parsing the PPS palette predictor values from the current PPS of the video 

bitstream;  

deriving a current palette predictor array having a current predictor size for blocks in a 

picture corresponding to the current PPS based on the PPS palette predictor values, the SPS 

palette predictor values or both; and 

applying palette decoding to the blocks in the picture using the current palette 

predictor array. 

2. The method of Claim 1, further comprising parsing a first-total-predictor-number and 

parsing the first-total-predictor-number of the SPS palette predictor values from the current 

SPS according to the SPS predictor flag; and parsing a second-total-predictor-number and 

parsing the second-total-predictor-number of the PPS palette predictor values from the 

current PPS according to the PPS predictor flag. 

3. The method of Claim 2, wherein if the PPS predictor flag indicates that the PPS palette 

predictor values are present in the current PPS, the current predictor size is set to the 

second-total-predictor-number and entries of the current palette predictor array are copied from 
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the PPS palette predictor values. 

4. The method of Claim 2, wherein if the PPS predictor flag indicates that the PPS palette 

predictor values are not present in the current PPS and the SPS predictor flag indicates that 

the SPS palette predictor values are present in the current SPS, the current predictor size is set 

to the first-total-predictor-number and entries of the current palette predictor array are copied 

from the SPS palette predictor values. 

5. The method of Claim 2, wherein if the PPS predictor flag indicates that the PPS palette 

predictor values are not present in the current PPS and the SPS predictor flag indicates that the 

SPS palette predictor values are not present in the current SPS, the current predictor size is set 

to 0 and entries of the current palette predictor array are set to 0 or another default value. 

6. The method of Claim 2, wherein if the PPS predictor flag indicates that the PPS palette 

predictor values are present in the current PPS and the SPS predictor flag indicates that the 

SPS palette predictor values are present in the current SPS, the current predictor size is set to 

the first-total-predictor-number, beginning second-total-predictor-number entries of the 

current palette predictor array are copied from the PPS palette predictor values, and 

remaining (N-M) entries of the current palette predictor array are copied from the SPS palette 

predictor values, wherein N represents the first-total-predictor-number and M represents the 

second-total-predictor-number. 

7. The method of Claim 2, wherein if the PPS predictor flag indicates that the PPS palette 

predictor values are present in the current PPS and the SPS predictor flag indicates that the 

SPS palette predictor values are present in the current SPS, the current predictor size is set to 

a sum of the first-total-predictor-number and the second-total-predictor-number. 

8. The method of Claim 7, wherein if the sum of the first-total-predictor-number and the 

second-total-predictor-number is greater than a maximum allowed palette predictor size, the 

current predictor size is set to the maximum allowed palette predictor size. 

9. The method of Claim 1, wherein if the PPS predictor flag indicates that the PPS palette 

predictor values are not present in the current PPS and the SPS predictor flag indicates that 

the SPS palette predictor values are not present in the current SPS, the current predictor size 

is set to 0 and entries of the current palette predictor array are set to a default value. 

10. The method of Claim 9, wherein the default value is zero or half of a maximum pixel 
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value. 

11. The method of Claim 1, wherein the SPS predictor flag is parsed from the current SPS 

of the video bitstream, and if the SPS predictor flag is not present in the video bitstream, the 

SPS predictor flag is inferred to indicate that the SPS palette predictor values are not present 

in the current SPS. 

12. The method of Claim 1, wherein the PPS predictor flag is parsed from the current PPS 

of the video bitstream, and if the PPS predictor flag is not present in the video bitstream, the 

PPS predictor flag is inferred to indicate that the PPS palette predictor values are not present 

in the current PPS. 

13. The method of Claim 1, further comprising determining a slice predictor flag, wherein 

the slice predictor flag indicates whether slice palette predictor values are present in a current 

slice. 

14. The method of Claim 1, further comprising determining a tile predictor flag, wherein the 

tile predictor flag indicates whether tile palette predictor values are present in a current tile. 

15. The method of Claim 14, further comprises parsing a third-total-predictor-number and 

parsing the third-total-predictor-number of the tile palette predictor values in the current tile 

from the video bitstream if the tile predictor flag indicates that the tile palette predictor values 

are present in the current tile. 

16. An apparatus of decoding video data coded in palette coding for a video decoding system, 

comprising one or more electronic circuits arranged to: 

receive a video bitstream associated with video data; 

determine a SPS predictor flag, wherein the SPS predictor flag indicates whether SPS 

palette predictor values are present in a current SPS;  

if the SPS predictor flag indicates that the SPS palette predictor values are present in the 

current SPS, parse the SPS palette predictor values from the current SPS of the video bitstream;  

determine a PPS predictor flag, wherein the PPS predictor flag indicates whether PPS 

palette predictor values are present in a current PPS; 

if the PPS predictor flag indicates that the PPS palette predictor values are present in the 
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current PPS, parse the PPS palette predictor values from the current PPS of the video bitstream;  

derive a current palette predictor array having a current predictor size for blocks in a 

picture corresponding to the current PPS based on the PPS palette predictor values, the SPS 

palette predictor values or both; and 

apply palette decoding to the blocks in the picture using the current palette predictor 

array. 

17. A method of encoding video data using palette coding for a video coding system, 

comprising: 

determining a SPS (sequence parameter set) predictor flag indicating whether SPS 

palette predictor values are present in a current SPS; 

signaling the SPS palette predictor values in the current SPS only if the SPS predictor 

flag indicates that the SPS palette predictor values are present in the current SPS; 

determining a PPS (picture parameter set) predictor flag indicating whether PPS 

palette predictor values are present in a current PPS;  

signaling the PPS palette predictor values in the current PPS only if the PPS predictor 

flag indicates that the PPS palette predictor values are present in the current SPS; and 

signaling current palette information associated with a current block based on the PPS 

palette predictor values, SPS palette predictor values or both. 

 

 


