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1. Middlebury Benchmark

A screenshot of the interpolation error category from the
Middlebury benchmark for optical flow [ 1] is shown Figure 1,
where our SepConv++ currently ranks second among all
published methods. Please note that DCM is an unpublished
paper that, as per the title, distills a cheating model.

2. Structural Similarity

We focus on PSNR in our main paper since SSIM [4] is
subject to unexpected and unintuitive results [3]. However,
we provide relevant results with SSIM instead of PSNR in Ta-
bles 1-3. These results support our claims and are generally
aligned with PSNR in terms of relative improvements.
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Average Mequon Schefflera Urban Teddy Backyard Dumptruck Evergreen
interpolation (Hidden texture) (Hidden texture) (Synthetic) (Stereo) {High-speed camera) (High-speed camera) (High-speed camera) (High-speed camera)

error avg im0 GT im1 imd GT imi imd GT imil md GT imi imd GT imi im0 GT imi im0 GT im1 md GT imi
rank all disc  untext all disc  untext all disc  untext al disc  untext all disc  untext all disc  unfext all disc  untext all disc  untext
SoftSplat [169] 34 | 2061 3.061 1.145 | 2801 3913 1.241 | 199z 273z 121:| 3.841 4641 2691 |8.1013 10013 2961 | 4104 753+ 1985 | 5494 1214 1394 | 5402 B33z 1504
DCM [185] 85 | 2165 3302 1.16s | 2822 3.831 1279 | 1891 2581 1101 | 40931 4983 2813 85916 10.7+6 3.0913| 4.8717 91817 2006 |6.1712 13515 1.442| 6145 9453 165z
SepConv++ [186] 10.7 | 23918 41720 12021 | 2985 4216 1281633420 3235 2208344910 58113 287s | 7644 9424 2972 | 3772 6802 1961 | 5265 1163 1361 | 571 B86s 1451
FGME [158] 108 | 2082 334: 0981 3321 443w 163100| 2462 3286 14112| 4082 4852 30515 7.361 9.081 3036 | 417c 7626 20617| 4952 1072 14d:2| 54535 Bdla 1571
BMBC [172] 11923011 3406 12021 | 3.07c 4257 14158 3.1716 4.1926 16635| 4245 5285 2854 | 7.795 9625 3.1419| 4083 7473 2.02s | 5636 1245 1406 | 5554 8584 16113
EAFI[171] 12.0) 2225 3693 1.157 | 3.169 44441 1.50e3| 2123 2963 1.152 | 4287 530s 292¢ 87119 10.817 3.036 | 4.9719 94519 1994 |594+2 13313 1383 | 5847 9037 1551
STAR-Net [164] 140 ) 2184 3375 1213 |3.4627 4882 1.4775|3.0414 35311 1.56828| 4419 5443 2762 | 7512 927z 2984 | 46563 B720 1994 |6.2115 13414 1417 | 61710 9459 1493
EDSC [174] 16.2 | 23215 3.9014 1.16a | 3.107 4380 1.51e5|2.98+2 35442 1.3642| 4.4940 57441 3.1628| 8.0512 9.96+2 3.0811)4.8918 92848 2.02s | 5.555 1235 1.417|642:7 99912 16511
AdaCoF [165] 19.7 | 24120 41013 126129 3.107 4328 1.43c2| 34824 3317 1.7851|48418 59413 2937 86816 10817 3.1419| 4135 7595 197z |577w 12911 137z | 5605 8675 148z
DSepConv [162] 23324721 4392 1213333213 4601 1.72128) 3.2817 36613 15021 | 5112 63623 3236z| 7856 969c 3.1115|4.6811 8.7811 20415| 5.657 1257 1.444z|654=2 10221 1581

Figure 1: Screenshot of our IE-ranking in the Middlebury benchmark (taken on the 25th of September, currently private).

Middlebury Vimeo-90k UCF101 - DVF Xiph - 1K Xiph - 2K
Baker er al. [1] Xue et al. [5] Liu et al. [2] (4K resized to 1K) (4K resized to 2K)
training SSIM relative SSIM relative SSIM relative SSIM relative SSIM relative
dataset T improvement T improvement T improvement T improvement T improvement
original SepConv prorietary 0.959 - 0.956 - 0.947 - 0.959 - 0.929 -
reimplementation Vimeo-90k 0.958 - 0.953 - 0.949 - 0.959 - 0.925 -
+ delayed padding —n— 0.959 +0.001 0.956 +0.003 0.950 +0.001 0.960 +0.001 0.926 +0.001
+ input normalization —n— 0.962 +0.003 0.957 +0.001 0.950 +0.000 0.955 - 0.005 0.925 -0.001
+ improved network —n— 0.963 +0.001 0.957 +0.000 0.950 +0.000 0.962 +0.007 0.930 +0.005
+ normalized kernels —n— 0.967 +0.004 0.960 +0.003 0.950 +0.000 0.963 +0.001 0.932 +0.002
+ contextual training —n— 0.968 +0.001 0.961 +0.001 0.950 +0.000 0.964 +0.001 0.933 +0.001
+ self-ensembling —n— 0969  +0.001 0.962 +0.001 0951  +0.001 0.964 +0.000 0.934 +0.001

Table 1: Ablation experiments to quantitatively analyze the effects of our proposed techniques. In short, they each positively
affect the interpolation quality across different dataset as long as the inter-frame motion does not exceed the kernel size.

Middlebury Vimeo-90k UCF101 - DVF Xiph - 1K Xiph - 2K
Baker et al. [1] Xue et al. [5] Liu et al. [2] (4K resized to 1K) (4K resized to 2K)
training SSIM relative SSIM relative SSIM relative SSIM relative SSIM relative
dataset T improvement T improvement T improvement T improvement T improvement
SepConv - L1 prorietary 0.959 - 0.956 - 0.947 - 0.959 - 0.929 -
Ours - Lgy Vimeo-90k 0.968 +0.009 0.961 +0.005 0.950 +0.003 0.964 +0.005 0.933 +0.004
Ours - Ly - 8% —n— 0.969 +0.001 0.962 +0.001 0.951 +0.001 0.964 +0.000 0.934 +0.001

Table 2: Quantitative comparison with SepConv. We list two separate results of our proposed approach, one without and one
with self-ensembling. The self-ensembling is denoted by 8x as it represents a combination of eight independent estimates.

Middlebury Vimeo-90k UCF101 - DVF Xiph - 1K Xiph - 2K
Baker et al. [1] Xue et al. [5] Liu et al. [2] (4K resized to 1K) (4K resized to 2K)
SSIM absolute SSIM absolute SSIM absolute SSIM absolute SSIM absolute

venue T rank T rank T rank T rank T rank
SepConv - L1 ICCV 2017 0.959 8t of 10 0.956 9th of 10 0.947 10" of 10 0.959 10t of 10 0.929 7 of 10
CtxSyn - [:Lap CVPR 2018 0.964 7hof 10 0.961 5t of 10 0.949 9t of 10 0.963 5t of 10 0.936 3dof 10
DAIN CVPR 2019 0.965 5t of 10 0.964 2ndof 10 0.950 3dof 10 0.965 2ndof 10 0.939 2ndof 10
CAIN AAAI 2020 0.951 10t of 10 0.959 8th of 10 0.950 3dof 10 0.961 8t of 10 0.936 3dof 10

EDSC- Lo arXiv 2020 0.967 4t of 10 0.961 5t of 10 0.950 3dof 10 0.963 5t of 10 OOM OOM
AdaCoF CVPR 2020 0.959 8th of 10 0.956 9t of 10 0.950 3dof 10 0.960 9t of 10 0.927 8t of 10
SoftSplat - L4 CVPR 2020 0.971 1%t of 10 0.970 1% of 10 0.952 1%t of 10 0.969 1% of 10 0.944 1%t of 10

BMBC ECCV 2020 0.965 5t of 10 0.964 2ndof 10 0.950 3dof 10 0.963 5t of 10 OOM OOM
Ours - Ly N/A 0.968 3dof 10 0.961 5t of 10 0.950 3dof 10 0.964 3dof 10 0.933 6t of 10
Ours - Ly - 8% —n— 0.969 2ndof 10 0.962 4thof 10 0.951 2ndof 10 0.964 3dof 10 0.934 5t of 10

Table 3: Quantitative comparison with recent approaches for video frame interpolation. In addition to highlighting the best
result by underlining it, we emphasize the second-best result via a dotted underline. Note that some methods were unable to
run on 2K footage due to exceeding the 16 gigabytes of memory available on our graphics card (denoted as “OOM”).



