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037 1. Baselines 091
038 092
039 Following prior works, we used ffinpeg[!] to produce the evaluation metrics for H.264 and HEVC. Below are the exact 093
040 commands we used: 094
041 H.264 (medium) 095
042 096
043 ffmpeg -i FILE.y4dm \ 097
044 —-c:v h264 -crf CRF \ 098
045 -preset medium -bf 0 FILE.mp4 099
046 where ‘FILE‘ represents the input file and ‘CRF* the quality level. 100
g:; HEVC (medium) 13;
049 ffmpeg -i FILE.y4m \ 103
050 -c:v hevc -crf CRF \ 104
051 -preset medium \ 105
052 -x265-params bframes=0 \ 106
053 FILE.mp4 107
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108 Encoder Decoder 162
109 Conv, 5x5/2, 128ch | DeConv, 5x5/2, 128ch 163
110 ReLu ReLu 164
i Conv, 5x5/2, 128ch | DeConv, 5x5/2, 128ch 165
112 ReLu ReLu 166
s Conv, 5x5/2, 128ch | DeConv, 5x5/2, 128ch 167
114 ReLu ReLu 168
e Conv, 5x5/2, 192ch | DeConv, 5x5/2, 3ch 169
116 170
17 Table 1. The Encoder and Decoder architecture used by the model. Each row denotes a (De)Conv layer or an activation function, where 1
118 “KxK/s C ch” denotes C output channels and a kernel size of K and a stride of S. 172
119 173
120 Hyper Encoder Hyper Decoder (scale) Hyper Decoder (mean) 174
121 Conv, 5x5/2,192ch  DeConv, 5x5/2, 192ch  DeConv, 5x5/2, 192ch 175
122 ReLu QReLu ReLu 176
123 Conv, 5x5/2,192ch  DeConv, 5x5/2, 192ch  DeConv, 5x5/2, 192ch 177
124 ReLu QReLu ReLu 178
125 Conv, 5x5/2,192ch  DeConv, 5x5/2, 192ch  DeConv, 5x5/2, 192ch 179
126 QReLu 180
127 181
128 Table 2. The Hyperprior architecture used by the model. Each row denotes a (De)Conv layer or an activation function, where “KxK/s, C 182
129 ch” denotes C output channels and a kernel size of K and a stride of S. 183
130 184
131 . . . . . . 185
139 where ‘FILE represents the input file and ‘CRF* the quality level. 186
133 HEVC (very-fast) Here we used the same settings as reported in [4]: 187
134 188
135 ffmpeg -1 FILE.y4m \ 189
136 —c:v hevc —crf CRF \ 190
137 -preset veryfast \ 191
138 -x265-params bframes=0 \ 192
139 —-tune zerolatency \ 193
140 -x265-params "keyint=12:verbose=1" \ 194
141 FILE.mp4 195
:22 where ‘FILE® represents the input file and ‘CRF* the quality level. :23
144 Metric computation For computing frame-level metrics (such as PSNR and MS-SSIM), we dumped the original/encoded 198
145 videos to frames to SRGB as follows 199
146 . . 200
147 ffmpeg -1 FILE FILE_%05d.png 001
148 We also used this command to obtain the frames that we feed to our models during evaluation. 202
149 203
150 2. Architecture 204
151 205
152 In Tables 1&2 we show the full Encoder/Decoder and Hyperprior architecture[?] used in our model. We repurposed this 206
153 architecture for the ‘Image‘, ‘Scale Space Flow* and ‘Residual® branches depicted in Figure 2 in the main paper. Following 207
154 [2] we used QReLu for the Hyperprior to enable deterministic decoding. 208
155 R . R 209
156 3. Calculating the Bjontegaard Delta Bit Rate 210
157 The Bjgntegaard Delta bitrate (BD rate) summarizes the relative performance between two compression models by cal- 211
158 culating the relative rate savings for equal quality averaged across the shared quality range. This value is expressed as a 212
159 percentage [3]. For example, if a codec has a BD rate of 5% relative to H.264, we would expect videos with the same visual 213
160 quality but which require 5% less space than an H.264 encoding. 214
161 215
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216 Due to the typical response of RD curves, a direct calculation of the average percent change between two RD curves will 270
217 weight higher bit rates more than lower bit rates. For this reason, the BD rate is calculated on a log scale for bit rate. The 2
218 original formulation fit a cubic polynomial to exactly four rate points. The area to the left of each curve was then calculated 2r2
219 via numerical integration. Following common practice, we use a generalized variant of BD rate that relies on piecewise cubic 273
220 hermite interpolating polynomials (PCHIP) for interpolation, which supports a larger number of rate points. Integration uses 274
22; the trapezoid rule after resampling each RD curve at a sufficiently fine granularity (typically 100 points). 2;2
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5.4. MCL-JCV (MS-SSIM)
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6. Per-Video Rate-Distortion Graphs

6.1. UVG
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6.2. MCL-JCV
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