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Deep Learning Based Fast Video Transcoding Algorithm
XU Jing-yao WANG Zu-lin XU Mai

(College of Electronics and Information Engineering, Beihang University, Beijing 100191, China)

Abstract Due to the good rate-distortion performance,as the latest video compression standard, high efficiency video
coding (HEVC) has been adopted by more and more terminals. However, there are still a large number of H. 264
streams in the field of video compression. Therefore, H. 264 to HEVC video transcoding is a meaningful research issue.
The simplest way to achieve H. 264 to HEVC transcoding is to directly cascade the H. 264 decoder and the HEVC en-
coder. Due to high complexity of the HEVC coding process, this transcoding method is time-consuming. Therefore, this
paper proposed a fast H. 264 to HEVC transcoding method based on deep learning to predict the CTU(Coding Tree U-
nit) partition of HEVC,avoiding the brute-force search of CTU partition for rate-distortion optimization(RDO). First,
a large-scale database of H. 264 to HEVC transcoding is built for ensuring the training of deep learning model. Second,
the correlation between HEVC CTU partition and H. 264 domain features is analyzed.and the similarity of CTU parti-
tion across frames is found out. Then,a three-level classifier based on LSTM (Long Short-Term Memory) is designed
to predict the CTU partition. The experimental results show that the H. 264 to HEVC fast transcoding algorithm pro-
posed in this paper achieves 60% reduction in complexity compared to the original transcoder, while the peak signal-to-
noise ratio is only reduced by 0. 039 dB.so the proposed method outperforms the state-of-the-art transcoding methods.

Keywords HEVC, H. 264, Video transcoding,Deep learning
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Table 1  Statistics of samples in training database
CU R+ IE A AR 3 fRE AR K BEAHK
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Table 2 Statistics of samples in test database
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Fig. 1 CC values between H. 264 features and CU partition

HIA WA 5T TAE il 5 % 8] H. 264 75 3 - 5L 2
fE5 HEVC ' CU Hedi] 43 Z 8] (1 46 6, 2085 T CU Hedl 43
MR LSS MAAEE —E MR, B 2 LT 5 Basket-
ballPass 1 ¥ 55 76 WifE R 225 Wi, LB T 55 77 Wi L4580
W55 84 Wi 55 88 M5 &% Wi CU kxR, H, B
OHACT Y/ S 55 76 T CU SR 0 MR B9 X 5., WA 2
Al LAE L HEVC [ CU SR8 4370 )7 L AFZER AR JF B
AR B I 2 T 250 170 I P 88 Jom i 328 7 0k /S

b

BTTH #8011

H8abi #88Ht

2 CU Bkl 73 1 i 5] i P 40 O 2 1) 24 451]

Fig. 2 Examples of the temporal similarity of CU partition across video frames
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Fig. 3 CC values of CU partition between two frames
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Fig.4 Structure of predicting CTU partition
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Table 3 Performance comparison between proposed method and state-of-the-art methods

%51 WA Ak 100 stk 21 IR

AT/%  APSNR/—dB AT/%  APSNR/—dB AT/%  APSNR/—dB

Traffic 0.53 0. 056 0.48 0.116 0.66 0. 040

A PeopleOnstreet 0.41 0. 096 0.40 0.351 0.53 0.027

BasketballDrive 0.56 0.045 0.65 0.137 0. 66 0.042

BQTerrance 0.49 0.027 0.52 0.041 0.67 0.026

B Cactus 0.56 0. 045 0.63 0.094 0.65 0.029

Kimono 0.63 0.044 0.66 0.111 0.73 0.048

Parkscene 0. 60 0. 046 0.46 0.093 0.63 0.042
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FourPeople 0. 64 0.069 0.74 0.112 0.72 0.061

E Johnny 0.68 0.038 0.82 0.062 0.77 0.050

KristenAndSara 0.58 0. 039 0.78 0.112 0.74 0. 059

FHHER 0.48 0.048 0.51 0.138 0.60 0.039
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