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Motivation Context Adaptive Binary Arithmetic Coding

Figh demand for video capureand | Phone/ Binary Arithmetic Coding Context-Adaptive

- Battery capacity limited by size, iTouch Example: Pr(A) = 0.6; Pr(B) = 0.4 . Conte_xt (propabl!lty model) -
weight, and cost qf devices_ Encoding Symbol Sequence: “A-B-B” « Adaptive estimation of probability (update context state)
« Need low power video coding + Context can be switched and updated every bin
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Parallelism - Reduce Cycles (Increase Throughput) - BITS: 0010 syntax H.264 CABAC Decoding Frequrncy Requirement
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« Binary Arithmetic Coding maps bins to bits T

— Number of cycles proportional to number of bins
« Data Dependencies (difficult to parallelize) . .
06 0 — Contexts and Range are updated after every bin Encoder: S!E > Bins - Bits
Voltage (norm) o — At decoder, data feedback required Decoder: Bits - Bins > SE

Frequency (norm)

N-bins/cycle Arithmetic Coding Conditional Context Selection Skip Probability State Update

i les (N=1 ol le (N=2 i iori

wo cycles (N=1) ne cycle (N=2) At decoder, con_tex_t_of bin 2 unknown ._a\pnon If bin 1 has context A [state ], and bin 2 also has context A.

T Example: Significance map decoding
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Quantization of Range and , _ . \ Dummy Bin
Prsigain(bin 2) = Pr (bin 2 | bin 1 = 0)

Multiplication Priastgin(bin 2) = Pr (bin 2 | bin 1 = 1) « For N=2, insert “dummy” bin when odd number of bins
« Encoded with skewed probability for coding efficiency

« Enables selective use of Parallel CABAC on subset of
syntax elements

« Renormalization occurs every two bins bin 1 bin 2 Probability
—Range is quantized to 14-bits 0 0 prSigBm(o) x PrSigBin(O)
« Quantized Multiplication PrSigBin(O) x PrSigBin(l)
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Insert dummy bin here if necessary

Probabilities)
— True multiplication rather than LUT

Praigain(1) X Priaggin(1) 1-bin b 1bin

Experiment Setup Coding Efficiency Cycle Reduction Estimated Power

implemented Parallel CABAC (N=2) in JM 12.0 (Throughput Increase) — w, ™™

Syntax elements coded with 2-bin/cycle: mb_t ype, Sequence ABitrate APSNR for N=2

mb_qgp_del ta, coded_bl ock_pattern, - - (BD delta) | (BD delta)
Mbtion Vectors, Reference Index, BigShips 0.67% -0.020 Average | Worst

Intra Prediction Mdes, Significance City 0.73% -0.024 oF MB MB

Map, Coefficient Levels Crew 0.80% -0.022 22 1.91x 1.98x
Based on common conditions (VCEG-AE010) Night 0.80% -0.031 27 1.84x% 1.97x
Result obtained across five 720p streams ShuttleStart| 0.81% -0.029 32 1.74% 1.98x
—BigShips, City, Crew, Night, ShuttleStart Average 0.76% -0.025 37 1.60% 1.97x
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