
M-FUSE: Multi-frame Fusion for Scene Flow Estimation

Supplementary Material

In this supplementary material, we provide a visualiza-

tion of our fusion U-Net, additional ablations and additional

qualitative results.

1. Architecture of the U-Net

Figure 1 shows the architecture of our 3-level U-Net with

residual connections.
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Figure 1. Architecture of our fusion U-Net.

2. Additional ablations

In addition to the ablations in the main paper, we con-

ducted two more experiments as shown in Table 1.

In-between convolutions. As can be seen in Figure 1, in

every depth level for the contracting as well as the expand-

ing part one additional in-between convolutional layer is

used to process information. Thus, we performed an ab-

lation over several options: completely omitting this layer

(none), having one (1 conv) or two (2 convs) convolutions,

or using a residual block [1] (resblock). The results for

none, one or two convolutional layers are inconclusive, with

no significant best option. As a compromise, we chose one

convolutional layer for our method since it is most similar

to other U-Nets in the literature. Finally, despite being most

closely related to the two convolutions, the residual block

slightly decreases the quality compared to all other cases.

Image features. Finally, we compare two options to en-

code image-related features guiding our fusion module. The

first option is to utilize the learned correlation cost from our

baseline, which is upsampled from 1/8th of the resolution.

Table 1. Additional ablations. We show 4-fold cross validation

results on KITTI train in terms of the D2, Fl and SF errors as well

as the number of parameters in millions.

D2 Fl SF #param

two-frame 1.81 3.67 4.07

In-between convs

none 1.99 3.33 3.89 1.42

1 conv (ours) 1.99 3.21 3.82 2.38

2 convs 2.06 3.19 3.84 3.34

resblock 2.08 3.47 3.99 3.34

Image features

corrCost (ours) 1.99 3.21 3.82 2.38

BCE 2.00 3.33 3.96 2.38

The second option is a full-resolution brightness constancy

error map [2] as the L2 distance between the warped and

original image. As one can see, the learned correlation fea-

tures outperform the brightness constancy maps slightly –

although the former are upsampled from lower resolution.

3. Additional qualitative results

We show additional visual results from the KITTI bench-

mark in Figures 2–5.
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RigidMask+ISF D2: 2.26 Fl: 3.24 SF: 3.66

CamLiFlow D2: 1.99 Fl: 2.30 SF: 2.69

RAFT-3D D2: 2.65 Fl: 3.69 SF: 4.67

M-FUSE D2: 2.22 Fl: 3.37 SF: 3.97

RigidMask+ISF D2: 2.32 Fl: 4.00 SF: 4.15

CamLiFlow D2: 1.99 Fl: 3.07 SF: 3.25

RAFT-3D D2: 3.12 Fl: 5.04 SF: 5.48

M-FUSE D2: 2.28 Fl: 4.23 SF: 4.50

RigidMask+ISF D2: 2.51 Fl: 1.64 SF: 2.60

CamLiFlow D2: 2.29 Fl: 1.88 SF: 2.72

RAFT-3D D2: 2.68 Fl: 1.59 SF: 3.00

M-FUSE D2: 2.53 Fl: 1.64 SF: 2.65

RigidMask+ISF D2: 1.64 Fl: 3.53 SF: 4.09

CamLiFlow D2: 1.59 Fl: 2.99 SF: 3.53

RAFT-3D D2: 1.85 Fl: 3.13 SF: 4.07

M-FUSE D2: 1.71 Fl: 5.29 SF: 5.96

RigidMask+ISF D2: 1.65 Fl: 2.51 SF: 3.09

CamLiFlow D2: 1.66 Fl: 2.26 SF: 2.73

RAFT-3D D2: 2.94 Fl: 3.84 SF: 4.88

M-FUSE D2: 1.81 Fl: 4.30 SF: 4.96

Figure 2. Qualitative comparison of our method, the original RAFT-3D, as well as the two top-performing approaches from the literature

using the visualizations provided by the KITTI benchmark. From left to right: Target disparity visualization, corresponding D2 error plot,

optical flow visualization, corresponding Fl error plot, combined SF error plot.



RigidMask+ISF D2: 3.96 Fl: 3.24 SF: 4.41

CamLiFlow D2: 4.03 Fl: 3.10 SF: 4.50

RAFT-3D D2: 4.18 Fl: 3.18 SF: 4.50

M-FUSE D2: 3.80 Fl: 2.86 SF: 3.99

RigidMask+ISF D2: 0.91 Fl: 1.43 SF: 1.86

CamLiFlow D2: 0.80 Fl: 1.24 SF: 1.55

RAFT-3D D2: 1.14 Fl: 1.39 SF: 2.04

M-FUSE D2: 0.63 Fl: 2.33 SF: 2.66

RigidMask+ISF D2: 0.81 Fl: 2.21 SF: 2.63

CamLiFlow D2: 0.67 Fl: 7.13 SF: 7.49

RAFT-3D D2: 0.77 Fl: 5.16 SF: 5.86

M-FUSE D2: 0.59 Fl: 2.86 SF: 3.17

RigidMask+ISF D2: 2.45 Fl: 1.92 SF: 3.15

CamLiFlow D2: 2.30 Fl: 2.24 SF: 3.39

RAFT-3D D2: 2.54 Fl: 1.66 SF: 3.22

M-FUSE D2: 1.82 Fl: 1.73 SF: 2.66

RigidMask+ISF D2: 1.06 Fl: 1.50 SF: 1.63

CamLiFlow D2: 1.01 Fl: 1.50 SF: 1.58

RAFT-3D D2: 1.25 Fl: 2.52 SF: 2.82

M-FUSE D2: 1.09 Fl: 2.61 SF: 2.80

Figure 3. Qualitative comparison of our method, the original RAFT-3D, as well as the two top-performing approaches from the literature

using the visualizations provided by the KITTI benchmark. From left to right: Target disparity visualization, corresponding D2 error plot,

optical flow visualization, corresponding Fl error plot, combined SF error plot.



RigidMask+ISF D2: 0.68 Fl: 1.02 SF: 1.10

CamLiFlow D2: 0.65 Fl: 1.06 SF: 1.12

RAFT-3D D2: 0.74 Fl: 1.05 SF: 1.22

M-FUSE D2: 0.81 Fl: 1.17 SF: 1.25

RigidMask+ISF D2: 0.84 Fl: 1.45 SF: 1.48

CamLiFlow D2: 0.96 Fl: 1.74 SF: 1.79

RAFT-3D D2: 0.84 Fl: 1.40 SF: 1.45

M-FUSE D2: 0.99 Fl: 1.55 SF: 1.63

RigidMask+ISF D2: 1.64 Fl: 2.38 SF: 2.49

CamLiFlow D2: 1.56 Fl: 2.19 SF: 2.36

RAFT-3D D2: 1.60 Fl: 2.21 SF: 2.40

M-FUSE D2: 1.61 Fl: 2.09 SF: 2.30

RigidMask+ISF D2: 3.66 Fl: 4.66 SF: 5.04

CamLiFlow D2: 3.69 Fl: 5.22 SF: 5.73

RAFT-3D D2: 4.01 Fl: 5.22 SF: 5.71

M-FUSE D2: 3.52 Fl: 4.96 SF: 5.40

RigidMask+ISF D2: 5.90 Fl: 6.48 SF: 8.01

CamLiFlow D2: 5.68 Fl: 7.55 SF: 8.52

RAFT-3D D2: 5.66 Fl: 7.23 SF: 8.14

M-FUSE D2: 4.78 Fl: 6.09 SF: 7.21

Figure 4. Qualitative comparison of our method, the original RAFT-3D, as well as the two top-performing approaches from the literature

using the visualizations provided by the KITTI benchmark. From left to right: Target disparity visualization, corresponding D2 error plot,

optical flow visualization, corresponding Fl error plot, combined SF error plot.



RigidMask+ISF D2: 1.65 Fl: 2.87 SF: 3.36

CamLiFlow D2: 2.01 Fl: 3.12 SF: 3.74

RAFT-3D D2: 1.31 Fl: 2.92 SF: 3.30

M-FUSE D2: 1.39 Fl: 2.84 SF: 3.11

RigidMask+ISF D2: 47.41 Fl: 51.39 SF: 51.70

CamLiFlow D2: 33.24 Fl: 46.64 SF: 49.97

RAFT-3D D2: 46.10 Fl: 51.76 SF: 52.14

M-FUSE D2: 30.93 Fl: 42.31 SF: 46.16

RigidMask+ISF D2: 1.36 Fl: 1.94 SF: 2.34

CamLiFlow D2: 0.98 Fl: 2.24 SF: 2.29

RAFT-3D D2: 1.31 Fl: 1.97 SF: 2.21

M-FUSE D2: 1.11 Fl: 1.91 SF: 2.04

Figure 5. Qualitative comparison of our method, the original RAFT-3D, as well as the two top-performing approaches from the literature

using the visualizations provided by the KITTI benchmark. From left to right: Target disparity visualization, corresponding D2 error plot,

optical flow visualization, corresponding Fl error plot, combined SF error plot.


