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Abstract: In recent years, deep learning of convolutional networks has achieved great success in the
fields of image processing and target detection. It has become a new research hotspot to apply
Convolutional Neural Networks(CNN) to traditional video compression standards. An improved High
Efficiency Video Coding(HEVC) compression algorithm integrated with convolutional neural network is
proposed, which integrates down-sampling, HEVC codec, up-sampling and quality enhancement process.
In order to extract the structural features of video frames efficiently, two convolutional neural networks are
integrated in the proposed compression algorithm. Down Sampling CNN(DwSCNN) replaces bicubic down-
sampling, which preserves the detailed information while reducing the resolution, obtaining a more
compact low resolution video sequence. The low-resolution video sequence is further compressed by
HEVC intra coding, and a quality-enhanced Post Processing CNN(PPCNN) is proposed to improve the
degraded video sequence that is restored to the original resolution after decoding. The experimental results
show that the proposed compression improvement algorithm can achieve better quality reconstruction than
the standard HEVC in the low code rate segment, and can save time by 39.46% and bit rate by 11.04%
when the PSNR value is close to the same. The video compression performance of the algorithm is superior
to the HEVC standard algorithm and other related literature methods.
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# 3 R HM16.0 TR RIA Sy B RT3 B2 PSNR ZH00 1L
Table3 Comparison of the bitrate and PSNR between HM16.0 standard and the proposed method
video H.265/HEVC standard DwSCNN+HM16.0+bicubic-up the proposed method
sequences QP bitrate/kbps PSNR/dB QP bitrate/kbps PSNR/dB QP  bitrate/kbps  PSNR/dB
35 504.552 36.6281 35 274.884 32.0627 35 274.884 32.542
37 416.520 35.2941 37 222.936 31.2368 37 222936 31.6698
Akiyo 42 247.512 31.9225 42 121.920 28.6366 42 121.920 28.9836
352X288 45 177.552 30.0744 45 84.180 27.1291 45 84.180 27.3234
47 134.988 28.8607 47 62.832 26.0218 47 62.832 26.1644
51 83.280 26.9777 51 39.900 24.3867 51 39.900 244911
35 575.112 35.7648 35 260.292 31.1526 35 260.292 31.2831
37 453.852 34.3409 37 179.352 30.1436 37 179.352 30.2776
Bowing 42 206.040 30.7132 42 93.936 28.0876 42 93.936 28.1797
352X288 45 132.480 29.2237 45 62.772 26.6398 45 62.772 26.6787
47 102.000 28.1889 47 40.812 25.2716 47 40.812 25.4266
51 57.876 26.2791 51 23.784 23.9941 51 23.784 24.1168
35 158.220 41.8517 35 83.64 38.8942 35 83.640 39.1199
37 135.384 40.8899 37 71.592 36.4768 37 71.592 38.2588
Mobisode2 42 88.992 38.4673 42 45.384 34.1534 42 45.384 35.8057
416%240 45 68.976 36.9267 45 34.752 31.9128 45 34.752 34.3946
47 55.116 35.8524 47 28.944 33.1729 47 28.944 33.4832
51 37.428 34.0010 51 20.208 31.2844 51 20.208 31.6006
35 1251.48 31.9739 35 609.504 28.2369 35 609.504 28.6471
37 980.676 30.7273 37 478.752 27.4551 37 478.752 27.8431
RaceHorses 42 543.852 27.9743 42 248.520 25.1524 42 248.520 25.5091
416%240 45 375.288 26.3694 45 162.204 23.6796 45 162.204 23.9206
47 284.256 25.3602 47 117.360 22.7171 47 117.360 22.9561
51 156.132 23.4016 51 62.076 20.9281 51 62.076 21.0592
35 2438.856 36.2867 35 1139.64 33.3181 35 1139.640 33.4238
37 1895.712 35.3637 37 882.552 32.5271 37 882.552 32.6404
Crew 42 1005.840 32.9678 42 433.752 30.3442 42 433.752 30.4546
704%x576 45 668.736 31.4829 45 276.792 29.0331 45 276.792 29.0334
47 492.456 30.5282 47 197.424 28.1118 47 197.424 28.1855
51 264.888 28.7521 51 99.744 26.5341 51 99.744 26.6087
35 4005.516 32.7366 35 1783.992 28.9148 35 1783.992 29.1312
37 3030.072 31.3416 37 1273.236 26.8381 37 1273.236 28.2806
RaceHorses 42 1370.532 28.3442 42 604.656 24.8976 42 604.656 26.3769
832%480 45 915.336 27.1019 45 401.964 23.0678 45 401.964 25.1122
47 691.200 263117 47 295.320 24.0842 47 295.320 24.3089
51 391.596 24.7274 51 158.544 22.4910 51 158.544 22.6540
T Z -~ (! 20 -
i - 27.5
2 Z 36 z _ Z 260
o 28 ” | a 35t S L ] a 25p : i a 255
27F s aal @i L 24} e WM B B 10
26 i _proposeld method 3 i _.IproposedI method I [ i _.pmp.ose .me 0 24:0 | i _lproplosedlmeth od
50 100 150 200 250 20 40 60 80 100 300 500 700 200 600 1000 1400
bitrate/kbps bitrate/kbps bitrate/kbps bitrate/kbps

(a) Akiyo_352x288 (b) Mobisode2_416x240

(c) RaceHorses 416x240 (d) RaceHorses_832x480

Fig.6 Rate distortion curves of the four sequences

B 6 DUANFHI R B 2k
# 4 ARICT75 HM16.0 FRifERS 214 IR [A] 7548 X

Table4 Comparison of bitrate saving and time saving between the proposed method and HM16.0 standard

video Akiyo Bowing Mobisode2 RaceHorses Crew 704576 RaceHorses average
sequences 352x288 352x288 416x240 416x240 832x480
AB(100%) -9.68 =791 -17.66 -11.97 -11.92 -7.1 -11.04
AT(100%) -33.86 -37.41 -28.10 -30.37 -56.31 -50.72 -39.46
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