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Figure 7: Keypoints matching using (a) SIFT (96 matches) (b) SIFT-RANSAC (83 matches) (c) SIFT-BP (48 matches) and (d) the pro-
posed method (48 matches). 

  
Figure 5 also shows the importance of the image regis-

tration step, since super resolution on wrongly registered  
images with SIFT and SIFT-RANSAC (shown in Figures 5 
(a) and (b), respectively) led to very poor high resolution 
results in Figures 5 (a) and (b), respectively.   
       The second experiment is given to show the effective-
ness of the proposed method with real-world images. Figure 
7 shows the keypoints matches obtained by SIFT, SIFT-BP, 
SIFT-RANSAC, and SIFT-BP-RANSAC. We observe mis-
match points in the original SIFT and SIFT-RANSAC but 
most of the mismatched points were removed after BP. 
        After the wrong matches have been removed the inliers 
are used to solve the transformation matrix. Figure 8 shows 
the registration results. The red circles in Figure 8 highlight 
the most obvious errors in the registered images after resam-
pling. For example, in Figure 8(a) and 8(c) the text has been 
distorted and the same can be said for the arrow in Figure 
8(b). In Figure 8(d) however, the proposed method offers 
improved performance as no such artefacts can be seen in the 
registered image.       
       As demonstrated, applying RANSAC after BP improves 
image registration performance. As a direct result of the reg-
istration improvement, the performance of the super resolu-
tion algorithm is significantly improved. This is illustrated in 
Figure 9 and 10 from which we can see better super resolu-

tion performance as a result of more accurate registration. 
The red circles again highlight the most obvious artefacts in 
the resulting images. The super-resolution image obtained 
using SIFT-BP-RANSAC for image registration has obvi-
ously the highest visual quality.  
        In addition to the above test images, we further tested 
the proposed methods using images from the Oxford build-
ings dataset [10]. The results obtained for these test images 
are similar to those reported.  

5. CONCLUSION 

In this paper, we propose using SIFT-BP-RANSAC based 
image registration for image super resolution. The technique 
was applied on simulated and real-world images and the ini-
tial results are encouraging especially when compared to the 
traditional SIFT method. The advantage of the proposed 
method lies in its ability to overcome the outliers introduced 
in the SIFT-BP method and hence correctly estimate the 
transformation matrix. The resulting super-resolution images 
show better visual quality compared to the case when SIFT  
SIFT-BP or SIFT-RANSAC alone are used for image regis-
tration.  
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Figure 8: Registered image using (a) SIFT (b) SIFT-RANSAC (c) SIFT- BP (d) the proposed method 
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Figure 9: Super resolution results with (a) SIFT (b) SIFT-RANSAC (c) SIFT-BP (d) the proposed method 
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Figure 10: (left) One of the low resolution image 
(128x128) (right) High resolution image (512x512) 
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