
HMFlow:	Hybrid	Matching	Optical	Flow Network	

for	Small	and	Fast-Moving	Objects

• The Flow Spatial Pyramid



Problem Analysis

• Encoder-Decoder Network
q Possess strong flexibility with large size of model parameters
v High computing cost

• Coarse-to-Fine Network
q Warping strategy to provide accuracy and speed
q Small model size
v Fail to capture small and fast-moving objects
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Architecture of HMFlow

Global Matching Component

The theoretical receptive field of GMC 
expands by encoding, and further 
expands through skip-connection in 
decoding

The search range of GMC increases with 
resolution to whole images and keeps 
detail information at the same time

Coarse to Fine Network(C2F)

Integrates GMC to capture the small 
and fast-moving object

Matching Cost𝐦!

Flow Estimation Component 𝐸!

Upsampled Flow 𝐟"#!



SFChairs Dataset

ü 10000 Examples

q90% Training, 10% Testing
q Including images, optical flow ground truth, and 

foreground masks for foreground chairs
qAll foreground objects are small and fast-moving 

objects 
qTarget for flow estimation evaluation, especially for 

small and fast-moving object regions



Results

• AEE ON MPI Sintel • AEE ON SFChairs



Results
The Results and Error Maps on The Test Set of SFChairs



Results
The Results and Error Maps on The Training Set of MPI Sintel
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