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Abstract: In this study, we investigate the use of state-of-the-art video generation models applied to the task
of video frame interpolation. We propose to train the Parameter-Efficient Fine-Tuning (PEFT) module to learn
video frame interpolation, and benefiting from the PEFT module fine tuning method, our approach avoids
destroy the video generation capability of the base model and converges quickly after a few learning steps.

1 Introduction

Video frame interpolation is the process of generating
intermediate frames between existing frames to increase
the frame rate and smooth the motion in a video. Tradi-
tional interpolation methods, such as linear interpolation
or optical flow-based techniques, often struggle with han-
dling complex motion or producing realistic transitions.

With the introduction of generative models, video
frame interpolation has been significantly improved. In
this study, we investigate the feasibility of applying video
generation models trained on large-scale video datasets
to the task of video frame interpolation. We use Stable
Video Diffusion[1] (SVD) as the base model and train
PEFT modules specifically to learn frame interpolation.

2 Related Work

2.1 Parameter-Efficient Fine-Tuning

Parameter-Efficient Fine-Tuning (PEFT) is a set of
techniques designed to adapt pre-trained models to spe-
cific tasks while minimizing the number of parameters
that need to be updated. Instead of fine-tuning all model
parameters, PEFT methods typically involve freezing
most of the model and adjusting only a small subset of
parameters, such as adapter layers or specific weights.
This approach reduces computational costs and training
time, making it feasible to use large models in resource-
constrained environments.

3 Method

3.1 Condition Encoder

In the text-to-image domain, ControlNet[2] demon-
strates that it is possible to control the generation of im-
ages through a variety of different control signals, there-

Figure 1: Condition Encoder Structure

fore we refer to ControlNet structure. The trainable
PEFT module copies the Encoder part of UNet and in-
herits the pre-trained weights. In practice, for N frames,
we preserve only the first and the last frame, and replace
the intermediate frames as zero images to obtain c. Also
we use mask m ∈ {0, 1}h∗w with the same shape to con-
catenate to the conditional c in the channel dimension,
where m = 1 indicating a conditional frame, and m = 0
indicating an unconditional frame. Because of the PEFT
module copies the Encoder of the base model, the final
output of the PEFT module has the same dimension as
the Encoder output and can be directly summed into the
Decoder shown in Figure 1. For training, we use com-
monly diffusion model noise prediction loss in Equation
1.

L = Eε∼N(0,I),t∼Uniform(1,T ) ||ε− εθ(zt, t, C)|| (1)

Here zt represents a series of video frames after adding
noise, t represents the current timestamp of the diffusion
process, and C represents the output of the condition
encoder.

3.2 Keyframe Attention

In order for the model to better learn the spatial and
temporal correlation of conditional frames, we propose a
simple attention mechanism. In the Stable Video Diffu-
sion model, there are both spatial transformer blocks and
temporal transformer blocks. We introduce a keyframe
attention block within each of these blocks. Given the
latent feature z, for N frames we have {z1, ..., zn}, we
derive query feature from frame zi , key and value fea-
tures from the first frame z1 and the last frame zn , and
implement Attention(Q,K, V ) with follow equation:

Q = WQzi,K = WK [z1, zn], V = WV [z1, zn], (2)

Here we concatenate [z1,zn] together in channel dimen-
sion for computation. Notice that our keyframe attention
mechanism is at the beginning of each transformer block.

4 Experiment

4.1 qualitative results

In this section, we report the experimental results of
video frame interpolation. During training, we fine-tuned
the model using the Vimeo90K[3] dataset. Since the
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Figure 2: Interpolation example in key frames with small
motion

Figure 3: Interpolation example in key frames with large
motion

dataset contains only 7-frame sequences, we provide the
first and last frames during inference and predict the 5
intermediate frames. From the qualitative results below,
we observe that given two conditional frames, the model
successfully infers the movement in the middle frame.
Moreover, our base model benefits from the learned video
generation priors, allowing it to reasonably predict inter-
mediate frames even when there are nonlinear changes
and large motions between two frames shown in Figure
2 and Figure 3.

4.2 quantitative results

In this section, we report quantitative results and the
experiments will evaluate the model video frame interpo-
lation performance in terms of SSIM,PSNR and LPIPS
metrics on DAVIS-7[4] shown in Table 1. Notice that
the model gives good results even when predicting the
middle 5 frames during training and 7 frames during in-
ference.

PSNR ↑ SSIM ↑ LPIPS ↓
Ours 19.17 0.4603 0.3258

RIFE[5] 19.54 0.4546 0.2954
FILM[6] 19.75 0.4718 0.3048

LDMVFI[7] 19.07 0.4175 0.2765
VIDIM[8] 18.73 0.4221 0.2986

Table 1: Comparison of different video interpolation
baselines on reconstruction and generation metrics, eval-
uating intermediate frames out of all 7 generated frames.

Our video interpolation model performs similarly to
recent video interpolation models. On the DAVIS dataset,
which contains large-motion sequences, our model is able
to predict the intermediate motion frames. Compared to
models that are limited to linear interpolation, our model
can generate more plausible intermediate frames.

5 Conclusion

We propose adopting the PEFT method to fine-tune
the Stable Video Diffusion model, enabling it to adapt
to the task of video frame interpolation. Benefiting from
the base model trained on a large-scale video dataset, our
video interpolation model is capable of achieving reason-
able interpolation results even in cases of large motion.
This makes our approach more suitable for real-world
scenarios.
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