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2. Functionality addressed

Low complexity variable length codes are used in a couple of proposals in this meeting. The tool experiment will test extension of VLC coefficient coding to arbitrary block sizes to further improve coding efficiency relative to the use of limited zone coding (JCTVC-A119) when larger block sizes are used. Meanwhile, VLC coding on other syntaxes may also be included and tested.
Details are provided in JCTVC-A119 (Nokia, LM Ericsson and Tandberg), JCTVC-A121(Qualcomm).
2.1. JCTVC-A119 (Nokia, LM Ericsson, Tandberg)

Entropy coding of transform coefficients is performed by an improved version of CAVLC as follows:

a. Organize the quantized transform coefficients, each represented by a level and sign in a 1D array using the conventional zig-zag scan.

b. Coefficients are encoded backwards along the 1D array from the most high frequency coefficient towards the DC coefficients.

c. Each event (to be described below) is encoded using an “UVLC-like” table. Different VLC tables are used for different events.

d. First, the last significant coefficient (last_coeff) is coded in two steps:

1) Code the position (in backward scan order) of last_coeff (last_pos) and a flag (levelFlag = level>1) as a combined event.

2) If level>1 code the value of level as a single event

3) Code the sign as one bit

e. If level==1, continue encoding non-zero levels in run-mode.

f. If level>1, switch to level-mode if any of the following is true:
1) Cumulative sum of all level of coefficients coded so far >1 (excluding the level of last_coeff), is bigger than a threshold
i. The position of the current level is bigger than the threshold position
2) In run-mode, encode each non-zero coefficient using the preceding run and levelFlag as a combined event. Then encode the sign and level (if levelFlag==1).

3) In level-mode, encode each coefficient (including zero coefficients) as level and sign.

For the combined last_coeff/levelFlag event, an adaptive sorting table is used. 

2.2. JCTVC-A121 (Qualcomm)

In JCTVC-A121, for transform coefficients, run, level and EOB information are jointly coded using variable length codes. For each non-zero coefficient, a variable length codeword is used to represent all the following information:

a) Run: the number of contiguous zeros preceding the coefficient

b) Greater-than-one: indicates if the level of the non-zero coefficient is greater than 1

c) EOB: indicates if the non-zero coefficient being coded is the last non-zero coefficient in the one-dimensional coefficient array

In addition to the information above, for those coefficients whose level is greater than 1, the value of (level-1) is further coded. The sign of each non-zero coefficient is also coded using one bit.

Linear growth tree code is used for coding the run, level and EOB information of coefficients. For each different transform block size, 4 VLC tables are designed to accommodate different sequence characteristics and coding conditions. The index of the best VLC table for each transform block size is signalled in slice header. 

VLC selection is context adaptive, which is based on the position index of the first zero coefficient of the run associated with the symbol to be coded. Additionally, symbol occurrence probability under each context is accumulated and updated while symbols are being coded. Based on updated symbol distribution property, codewords in the VLC tables can be re-mapped to different symbols for each context.
3. Tool experiment conditions
Software

This Tool Experiment uses the software provided in JCTVC-A119 but modify it as follows:
JCTVC-A119 always codes the lowest 8x8 frequency components of a transform block (i.e. uses truncated transforms). Instead of using truncated transforms for blocks larger than 8x8, full-transforms will be used and their coefficients will be coded using JCTVC-A121 method and the coding efficiency improvement will be tested.  
Other schemes may also be tested, such as extending the scheme of JCTVC-A119 to transforms larger than 8x8, or applying JCTVC-A121 method to small transforms of 4x4 and 8x8. Meanwhile, VLC coding on other syntaxes may also be included and tested.
Coding conditions
Both the low delay and random access methods will be tested. For low delay, IPPP coding structure will be used.
Test set
The sequences used in CfP will be used at the same rate-points specified in CfP.
Evaluation criteria

Coding efficiency improvement of full transforms larger than 8x8 will be tested. The encoder and decoder complexity will be tested by comparing the run-times.
4. Timelines

Dresden + 2Wks: Deadline for sending email to coordinator expressing interest in participating in tool experiment.

Dresden + 2Wks: Formal description of all proposals.

Geneva -1Wk: Cross-verification completed.  

Geneva: Report the verification results
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