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% There are exception cases for code-word larger than 32bits due to its
lack of supporting maximum quantized coefficient in CAVLC.
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It leads to generate error, no further encoding is proceeded.
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Change:
= Modified VLC tables less than number five
= Unary + Exp-golomb + fixed code
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Modified VLC tables do not affect coding performance
= 0.0/0.0/0.0: exactly the same bit
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Cross-check
= F622 by Qualcomm
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Long code word larger than 32bit

% Quantized coefficient level is

level = ((+:(2'°—1) * of fset) » (21 + & — log2(N))
1. Maximum level of quantized coefficients - 15 bits (14bits +sign).

2. Long Code-word (>32bits) happens when max level is coded usmg VLC tabl

es (< 3). e
6-n (bits) J(
3. Error is occurred in the bit-stream writer
32bits
k——~Unary Iike—T—Exp-golomb like ——
4. Need to modify VLC tables to cover full range  « . )
Of qua ntiZEd COEfﬁCientS. Table number (n) Mazxelr((a)a(g)ing Max level
0 12 2713 +R
1 13 ( 2714 +9 )
2 13 QAM +1y
3 14 /2A15+39
4 14 / 2*15 479
5 15 / 2716 +159
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Modified VLC tables

% Unary + Exp-golomb + fixed code

km 1 k m
| ‘J.‘
6-n \
32b1ts
j——Unary like p-golomb like—
Fixed length ————
15bits
| § J
Y
Table number (n) Max Leading Max level
zero(k)
0 11 275+ 2*12N
1 12 275 #2713 +9
2 13 27M5 +2M4 +1
3 14 ; 2A46+39
4 15 ¢A15 +2M6+79
5 16 ;!Ms +2M7+159

/

Cover maximum level of
quantized coefficient
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6-n)+2k +1+m<32 —— —(1)
k+m=15 ———(2)

Satisfied two conditions




Experimental results

*» Common condition test
= Exactly the same bits (no difference with HM3.0)
= No complexity increase

All Intra LC Random Access LC Low delay B LC
Y ] Y U \% Y U \%

Class A 0.0 0.0 0.0 0.0 0.0 0.0

Class B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Class C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Class D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Class E 0.0 0.0 0.0 0.0 0.0 0.0
Overall 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Enc Time[%] 100% 100% 100%

Dec Time[%] 100% 98% 99%

% Error is occurred , when encode PP_Mov_0041_1280x720_30.yuv in

HM3.0.
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Error & no encoding
when QP <=6
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% Support the maximum quantized coefficient
= Mixture codes with unary + Exp-goloum + fixed code
= The length of code-words is limited by 32 bits.

“ Need to support the exception case for code-word larger than 32 bit.
(There is more possibility to appear under low QP, worse prediction)

% Coding efficiency impact:
= No change performance in the common test
= No complexity increase.

% We recommend the proposed scheme to be adopted into HM for
handling exception cases in CAVLC.
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