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Next generation video coding algorithm using machine learning and 1its hardware
implementation
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With the spread of edge environments for Al and loT, moving images will
continue to play a major role as a method of information transmission. Recently, codec technology is
implemented to various devices around us in order to provide accurate and detailed moving images.

In the next-generation coding technology, parallel processing and application to ultra-high
resolution are difficult. Therefore, a drastic solution is required especially from the viewpoint of
hardware implementation.

By completing this work, it will be possible to design a dedicated IC chip that combines the
technologies of the next-generation coding method and artificial intelligence.
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Class Sequence BD-rate Y BD-rate U BD-rate V
Proposed | PS-RNN Proposed | PS-RNN Proposed | PS-RNN
Traffic -3.9 -3.3 -3.7 -2.6 -3.7 24
Class A | PeopleOnStreet -4.1 -4.0 -3.6 -2.5 -4.4 -2.1
Class A Average -4.0 -3.6 -3.7 -2.5 -4.0 -2.3
Kimono -6.1 -1.2 34 -0.9 -33 -0.9
ParkScene 22 -2.7 22 -1.6 -2.0 -1.3
Class B Cactus ] 2.7 -23 -2.7 -1.5 -1.3 -0.9
BasketballDrive -6.3 -1.4 -9.1 -1.2 -8.1 -1.4
BQTerrace -5.7 -2.4 -1.5 -0.6 -1.5 -0.5
Class B Average -4.6 -2.0 -4.7 -1.1 -44 -1.0
Average -4.4 -2.5 -4.6 -1.6 -4.3 -1.4
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BD-rate (%)
Class Sequence Proposed Previous Work
Y U Vv Weighted Y U N Weighted
BasketballDrill -0.78  -0.62 033 -0.62 320 435 343 3.37
BQMall -2.16 231 =201 -2.16 068 1.04 1.28 0.80
Class C | PartyScene 077 0.58 1.15 0.79 1.39 169 2.09 1.51
RaceHorses -0.16 447  -1.47 -0.86 1.73 1.89 243 1.84
ClassC Average | -0.58 -1.70  -0.49 -0.71 175 224 231 1.88
BasketballPass -1.22 -1.01  -3.56 -1.48 0.19 -0.13  0.99 0.25
BQSquare 2.46 126  0.96 2.12 250 165 111 222
Class D | BlowingBubbles | 0.44  0.30 1.30 0.53 082 148 1.68 1.01
RaceHorses -222 -10.19 -8.56 -4.01 1.71 2,64 3.54 2.06
Class D Average | -0.14  -241  -2.47 -0.71 130 141 1.83 1.38
Average -0.36  -2.06 -1.48 -0.71 1.53 183 207 163
BD-rate F13#92.34% i &
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