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1 Synthetic Datasets Generation

Since our teachers must have an initial deraining ability to generate predic-
tions with certain confidence levels, our two-teacher needs to have a pre-trained
video deraining model winit, which is trained on synthetics datasets Dsyn =

{xsyn
i ,ysyn

i }Nsyn

i=1 , where xsyn
i and ysyn

i are the i-th input and ground-truth videos,
respectively. Nsyn is the number of supervised videos. These pre-trained param-
eters are then used to initialize the two teachers and one student.

1.1 Depth Maps Generation

The general model to generate hazy frames can be formulated as [2]:

F (x)t = α(x)tB(x)t + (1− α(x)t)At, (1)

where F (x) is the frame with haze and B(x) is the rain-free frame. α(x) is
the atmosphere transmission. A is the atmospheric light. t ∈ {1, 2, ...N} and t
represents the time-step. Here, α = e−βd(t), where β represents the depth map
and and d(t) represents the atmosphere scattering parameter. As the depth map
is required to generate the hazy frame, method of [6] is used to estimate the
depth map. The way of generating frames with rain accumulation is similar to
the way of generating hazy frames. Therefore, depth maps are also required to
generate frames with both rain streaks and rain accumulation.

1.2 Rain Frames Generation

We use the model from [3] to generate both rain streaks and rain accumulation.
The model is formulated as:

F (x)t = α(x)t(B(x)t + S(x)t) + (1− α(x)t)At, (2)
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where F (x) is the frame with both rain streaks and veiling effect. B(x) is the rain-
free frame and S(x) is the rain-streak frame. α(x) is the atmosphere transmission.
A is the atmospheric light. t ∈ {1, 2, ...N} and t represents the time-step as
before. At usually have minor difference in one clip, and thus can be assumed to
be consistent for all frames. To be more specific, β is set to be 2.5 and A is set
to be (1, 1, 1).

2 More Experiments Results

In this supplementary material, we compare our method with state-of-the-art
methods on more synthetic videos and real-world videos, including Video Swin
transformer [4], BIPNet [1], SAVD [7], ESTIL [8], as well as V-DiT. Note that
V-DiT is a 3D version implemented by us, based on DiT [5]. The visual results
on synthetic data are shown in Fig. 1 and Fig. 2. For each method, three frames
are shown. Each column in the figure represents one frame. The visual results on
real-world data are shown in Fig. 3 and Fig. 4. For each method, three frames are
shown. Each column in the figure represents one frame. In addition, comparisons
between the rain-removed videos generated by our method and those produced
by other methods are also provided in the supplementary material.
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(a). Input Frames

(b). Ground-Truth

(c). Ours

(d). BIPNet [1]

(e). Video Swin [4]

(f). SAVD [7]

Fig. 1: Qualitative comparison on Synthetic data. Each column represents one frame.
Zoom in for better visualisation.
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(a). Input Frames

(b). Ground-Truth

(c). Ours

(d). BIPNet [1]

(e). Video Swin [4]

(f). SAVD [7]

Fig. 2: Qualitative comparison on Synthetic data. Each column represents one frame.
Zoom in for better visualisation.
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(a). Input Frames

(b). Ours

(c). BIPNet [1]

(d). Video Swin [4]

(e). ESTIL [8]

Fig. 3: Qualitative comparison on real-world data. Red boxes show the region where
other methods fail to remove rain streaks. Each row represents three consecutive frames
and each column represents the same frame. Zoom in for better visualisation.
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(a). Input Frames

(b). Ours

(c). BIPNet [1]

(d). Video Swin [4]

(e). ESTIL [8]

Fig. 4: Qualitative comparison on real-world data. Red boxes show that other methods
fail to remove rain streaks or rain accumulation. Each row represents three consecutive
frames and each column represents the same frame. Zoom in for better visualisation.
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