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Conclusions
Compared with the fitting methods with randomized nature, SDF is 

tractable and can deterministically provide consistent solutions for model 
fitting. 

Compared with several other deterministic methods (e.g., BnB and 
Astar), SDF is much faster, and it can achieve promising performance on 
image pairs with both single-structure and multiple-structure data.

    

Hypotheses generation

Partition keypoint matches into a set of groups based on the
superpixels.

Extend some groups by combining small groups within a limited
region to avoid degeneration in sampled subsets.

Sample significant data points in each extended group according to
matching scores to generate model hypotheses.

Fig.2. An example illustrates that features within a superpixel have a high possibility of
belonging to the same structure.

Experiments 

The Sampson errors (and the CPU time in seconds)

Fig.4. Fitting results obtained by SDF on 10 image pairs with multiple-structure data.
(a)~(e) show the results obtained by SDF on homography estimation, and (f)~(j) show the
results obtained by SDF on fundamental matrix estimation.

Model selection

Generate model hypotheses

Select the significant hypotheses as the 
estimated model instance

Remove the redundant model hypotheses according 
to the estimated model instance

Fig.3. The main steps of the proposed model selection framework.

Overview
Superpixels are introduced for deterministic model fitting.

A deterministic sampling algorithm is proposed to exploit the grouping
cues of superpixels and the corresponding keypoint matching
information.

A novel model selection algorithm is developed to find all model
instances in data.
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Fig.1. Overview of the proposed SDF method for homography estimation. (a) An image
pair with keypoint correspondences. (b) Superpixel generation. (c) The procedure of the
proposed method. (d) The fitting result.
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