
Robust Feature Matching  

for Endoscopic Reconstruction 
  

Computer Integrated Surgery II, Spring 2013 

Xiang Xiang, PhD student in Computer Science, JHU (xxiang3@jhu.edu) 

under the auspices of Prof. Gregory Hager, Dr. Daniel Mirota and Prof. Russell Taylor 

 Introduction 

• >200,000 functional endoscopic (sinus) surgeries per year. 

• Needs to visualize critical structures. 

• Structures must not be disturbed during surgery. 

• Structures can be smaller than a millimeter. 

• A qualitative sense of location in need. 

• This work mainly prototypes the image matching and motion 

estimation, which are essential to the reconstruction pipeline. 

Results and Comparison 

• Testing data: a sample video sequence collected on 

Dec. 12, 2012 at Johns Hopkins Hospital. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• From               , rotation angles           can be extracted. 

Each angle’s standard deviation is expected to be 

generally consistent with the feature number. 

The Problem 

• Since camera is moving and surfaces are non-planar 

and deformable, feature matching is not satisfactory.  
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Figure 4. Rotation angles vs. number of features by HMA.   

The Solution 

• Multiple affine components [1] vs. SIFT’s global affine [2]. 

• Empirical covariance analysis and motion estimation 

evaluation by leaving-one-out cross validation (LOOCV). 
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Future Work 

• To test the reconstruction pipeline's performance 

with HMA feature matching.   

Figure 1. Basic idea of Endoscopic Reconstruction.   

Figure 2. Results of SIFT features with SIFT matching [2]. Shown for adjacent frames.   

Figure 3. Results of SIFT features with Hierarchical Multi-Affine (HMA) matching [1].  

Algorithm. Motion estimation and covariance analysis by LOOCV 
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Figure 5. Examples of HMA matching results. 

Figure 7. Rotation angle’s standard deviation vs. feature number. 
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Figure 6. RANSAC detected outlier number vs. ‘matched’ feature number 

Figure 8. Projection error of the hold-out query point with HMA matching. 


