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1. Motivation

Given an image sequence of a static scene captured by moving a camera (a), observing the appearance change in the 
reflection regions (highlighted by red boxes) will make it easier to separate the transmission layer from the reflection 
layer. Such appearance change can be regarded as a result of moving the transmission layer and reflection layer along 
different trajectories. We learn such reflection dynamics from multi-view image sequences for single-image reflection 
removal (SIRR), enabling our method to remove the reflection more accurately (c) than the state-of-the-art method (b).

2. Contributions
We make the first attempt to distill reflection dynamics knowledge from multi-view images for single image reflection removal. We 
propose a framework that learns a representation of reflection dynamics from multiview image sequences and transfers it to single 
static images. we contribute a large-scale dataset of multi-view reflection image sequences, which can be used to train and evaluate 
both our model and traditional SIRR. Extensive evaluations on several benchmarks and our newly collected dataset show that our 
proposed method outperforms existing methods, achieving state-of-the-art results.

3. Learning Framework

Overview of our learning framework. (a) Teacher Network. The input is a multi-view image sequence and the output is 
the estimated transmission layer of the middle image of the input sequence. (b) Student Network. The input is a single 
image (or the middle image of the sequence during training) and the output is the estimated transmission image.

MKL Module

Objective Functions
• Teacher network • Student network

We first train the teacher model and freeze the weights of the teacher network. We then train the studernt work.

4. Datasets
• Real world Multi-view Reflection Dataset • Synthetic Multi-view Reflection Dataset

Ø Cameras : Nikon D810 and Google Pixel2
Ø Resolution : 1760 x 1160
Ø # : 1,015 sequences

5. Results
• Qualitative Results • Quantitative Results

• Results of Ablation Study

6. Failure Cases

Our method may fail when a transmission layer is 
textureless and the reflection layer has strong texture.

7. Conclusions
We propose a teacher-student framework, where the teacher network learns a 
reflection dynamics representation from multi-view image sequences with a 
newly proposed multiview knowledge learning module and teaches a student 
network to remove reflection from single images. We also construct a large-
scale real-world dataset of multi-view reflection image sequences for 
reflection dynamics distillation and for SIRR evaluation. Extensive 
experiments demonstrate the effectiveness of our method and the usefulness 
of the newly collected dataset for SIRR.


