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Inertia-Guided Flow Completion and Style 
Fusion for Video Inpainting



• Input: Video frames and frame-wise masks

• Output: Completed video frames with spatiotemporal coherence

• Application: Watermark removal, object removal, video retargeting, etc.
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Video Inpainting

Input Output



• Exploitation of complementary video content

• Maintenance of spatiotemporal coherence
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Key Point in Video Inpainting

T=10 T=15 T=20 T=25 T=30

Output: T=20 Zoomed patch



• Inertia exists in any object, which causes the nearby optical flows correlated. Such context can be used 
for more accurate flow completion

• After flow-guided content propagation, the style difference between different frames causes the spatial 
inconsistency between the filled regions and the valid regions. An extra style correction component is 
necessary to eliminate such difference.
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Motivation

T=3 T=4 T=5 T=59

Relevant Irrelevant

Img Mean Std

Bear/00010.jpg 88.27 44.67

Bear/00011.jpg 88.00 44.62

Bear/00021.jpg 86.54 43.10
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Overview
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Inertia-Guided Flow Completion Network (IGFC)
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Adaptive Style Fusion Network (ASFN)
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Adaptive Style Fusion Network (ASFN)

(a) Input (b) Without ASFN (c) With ASFN (d) GT(a) Input                       (b) Without ASFN                    (c) With ASFN                            (d) GT 
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Data Simulation Pipeline
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Optimization Objectives

IGFC

1. Flow reconstruction loss in hole and valid 
regions

2. Smoothness loss

3. Ternary census transform loss 𝐿𝑡𝑒𝑟

ASFN

1. Reconstruction loss

2. GAN loss

• Discriminator loss

• Adversarial loss



Introduction | Method | Experiments | Conclusion

Quantitative Analysis
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Qualitative Comparisons (frames and videos)

Demo video 
(Youtube)

Demo video 
(Bilibili)

(a) Input (b) CPN (c) OPN (d) STTN (f) FGVC (g) Ours(e) FuseFormer
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Qualitative Comparisons (Flows)

Demo video 
(Youtube)

Demo video 
(Bilibili)

(a) Input (b) DFGVI (c) FGVC (d) Ours (e) GT
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User Study

     

      

      

      

      

       

                    

               



Introduction | Method | Experiments | Conclusion

• Adopt inertia prior to exploit the complementary regions in nearby optical 
flows for the first time

• Design adaptive style fusion network (ASFN) to eliminate the style 
inconsistency after flow-guided content propagation for spatial coherence

• Design a novel data simulation pipeline to reduce training cost of ASFN

• Our method has excellent quantitative and qualitative performance

Conclusion



Welcome to visit our project page:

https://github.com/hitachinsk/ISVI

https://github.com/hitachinsk/ISVI

