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ABSTRACT

HEVC (High Efficiency Video Coding) fine-tuned many existing coding tools and adopted also many new
coding techniques. As a result, HEVC has accomplished about 2 times of compression efficiency enhancement
compared to the existing video coding standard of H.264/AVC. One of the newly adopted tools in HEVC is the
transform skip scheme which performs quantization without transform. This technique improves coding efficiency
especially with computer-generated images. However, the unavailability of global or local properties of general
video signals demands encoder to decide whether performing transform or not for each TU (Transform Unit).
The necessity of computing rate-distortion costs for this decision is one reason to increase encoder complexity. In
this paper, a fast transform skip mode decision method is proposed, which is based on the fast decision of
rate-distortion cost calculation for transform skip mode, by considering frequency characteristics of residual signal.
The proposed method can reduce 4x4 TU encoding time by about 27.1% with only about 0.03% consequential
decrement in BDBR.
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Table 1. Probability of transform skip mode selected by
4X4 TU mode decision process (%).
QP
Sequence
22 27 32 37
Class C 5.2 2.1 0.9 0.2
Class F 35 2.3 1.4 0.8
Ave. 4.4 22 12 05
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Table 3. Comparison of coding efficiency.

All intra (AI) Random access (RA) Low delay (LD)

TSM off Proposed TSM off Proposed TSM off Proposed
Test sequence BDBR| BD- |BDBR| BD- |[BDBR| BD- [BDBR| BD- [BDBR| BD- |BDBR| BD-
[%] |PSNR| [%] |PSNR| [%] |PSNR| [%] |PSNR| [%] |PSNR| [%] |PSNR
[dB] [dB] [dB] [dB] [dB] [dB]
Kimono -0.01 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.07 | 0.00 | -0.07 | 0.00
ParkScene -0.01 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | -0.03 | 0.00 | -0.04 | 0.00 | -0.08 | 0.00
Class B| Cactus -0.02 | 0.00 | 0.01 | 0.00 | 0.03 | 0.00 | -0.06 | 0.00 | -0.05 | 0.00 | 0.06 | 0.00
BasketballDrive -0.01 | 0.00 | 0.01 | 0.00 | -0.16 | 0.00 | -0.23 | 0.00 | -0.07 | 0.00 | -0.07 | 0.00
BQTerrace -0.01 | 0.00 | 0.01 | 0.00 | 0.10 | 0.00 | 0.01 | 0.00 | 0.11 | 0.00 | -0.02 | 0.00
BasketballDrill 0.06 | 0.00 | 0.04 | 0.00 | 0.18 | -0.01 | 0.18 | -0.01 | 0.50 | -0.02 | 0.24 | -0.01
Class C BQMall 0.05 | 0.00 | 0.03 | 0.00 | 0.20 | -0.01 | 0.08 | 0.00 | 0.30 | -0.01 | 0.02 | 0.00
PartyScene 0.25 | -0.02 | 0.02 | 0.00 | 0.57 | -0.03 | 0.14 | -0.01 | 0.60 | -0.03 | 0.18 | -0.01
RaceHorses -0.03 | 0.00 | -0.01 | 0.00 | 0.03 | 0.00 | 0.06 | 0.00 | 0.11 | 0.00 | 0.01 | 0.00
BasketballDrillText | 0.29 | -0.02 | 0.03 | 0.00 | 0.32 | -0.01 | -0.01 | 0.00 | 0.51 | -0.02 | 0.19 | -0.01
Class F ChinaSpeed 12.83 | -1.13 | 0.13 | -0.01 | 14.56 | -0.78 | 0.96 | -0.06 | 13.69 | -0.71 | 0.38 | -0.02
SlideEditing 1521 | -225 | -0.14 | 0.02 | 13.11 | -1.95 | -0.50 | 0.08 | 11.35 | -1.68 | -0.45 | 0.07
SlideShow 339 | -0.30 | 0.16 | -0.01 | 5.11 | -041 | -0.10 | 0.01 | 4.77 | -0.33 | -0.06 | 0.00
Avg. of Class B, C 0.03 | 0.00 | 0.01 | 000 | 0.11 | 0.00 | 0.02 | 0.00 | 0.17 | 0.00 | 0.03 | 0.00
Avg. of Class F 7.93 | -0.93 | 0.04 | 0.00 | 827 | -0.79 | 0.09 | 0.01 | 7.58 | -0.69 | 0.01 | 0.01
Avg. of total 2.67 | -0.29 | 0.02 | 0.00 | 2.84 | -025 | 0.04 | 0.00 | 2.64 | -0.22 | 0.03 | 0.00

E 4. F33} B4k 4 S e
Table 4. Comparison of encoding complexity reduction.

All intra (AI) Random access (RA) Low delay (LD)
TSM off Proposed TSM off Proposed TSM off Proposed
Total | 4x4 | Total | 4x4 | Total | 4x4 | Total | 4x4 | Total | 4x4 | Total | 4x4
Test sequence

AST TU AST TU AST TU AST TU AST TU AST TU

[%] | AST | [%] | AST | [%] | AST | [%] | AST | [%] | AST | [%] | AST

[%] [%] [%] [%] [%] [%]

Kimono 13.0 | 353 5.6 15.8 4.3 42.7 4.1 37.8 3.8 414 3.4 37.1

ParkScene 13.0 | 353 4.2 116 | 46 | 41.8 3.3 329 3.7 424 | 2.6 337

Class B |Cactus 14.0 | 36.3 6.1 15.9 6.9 443 5.8 349 | 5.6 | 4338 4.8 35.4

BasketballDrive 133 | 37.1 6.9 18.4 7.3 44.8 6.3 36.7 6.8 44.4 6.0 | 36.3

BQTerrace 11.1 | 355 5.6 13.3 7.7 44.5 6.3 33.2 56 | 439 | 45 31.7

BasketballDrill 13.1 34.6 5.9 15.9 6.8 43.9 5.6 35.4 5.7 42.9 4.9 35.4

Class C BQMall 12.7 35.0 4.6 13.2 8.1 45.8 6.7 32.8 6.8 43.6 5.8 33.1

PartyScene 14.7 36.7 3.7 8.8 7.8 44.6 5.8 29.2 6.2 43.1 4.5 27.2

RaceHorses 9.2 32.5 32 12.5 5.7 | 435 40 | 284 5.1 43.0 3.8 28.5

BasketballDrillText | 13.3 | 36.6 5.6 144 | 49 41.8 4.0 34.3 3.8 429 3.1 33.6

Class F ChinaSpeed 13.5 | 36.8 5.3 137 | 44 42.0 3.9 31.8 34 | 414 3.0 31.9

SlideEditing 142 | 38.1 3.8 9.0 40 | 407 3.6 350 | 29 | 430 | 238 37.6

SlideShow 133 | 36.2 7.0 17.8 4.6 | 432 4.0 35.5 32 | 452 | 29 37.6

Avg. of Class B, C 12.8 | 35.7 5.1 13.9 6.6 440 | 5.3 33.5 5.5 43.2 4.5 33.1

Avg. of Class F 136 | 369 | 54 13.8 4.5 41.9 39 34.2 33 432 2.9 35.2

Avg. of total 13.1 | 36.1 5.2 13.9 5.9 434 49 33.7 4.8 43.1 40 | 338
Follii= 3t 7.93% A% 5450 s s $- 2 FAotk. F, TSM offS Safo] Wzl ne
£ 4 9k HEVC E52 #lsle] aefsl ¥ 7l AHE ARSI s s 23Rl ERIEE o
B9 9% A5 AR} 1% i) 2T Wek & A9 SRl Be £3E 2 4 318 Al
Ze Akl of 8%l Feh= sHdee] A v gt 3, FEs)e] dAlEAtE SReR B o
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