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Abstract— There are many different techniques that are 

proposed since the Image Super Resolution concept is 

introduced. Almost approaches that are existing are found to 

be working well on the toy data or the sample data but faces 

issues in the real world data. For the development of a 

practical Image Super Resolution there are many 

challenging issues ahead that may prevent the proposed 

techniques and approaches from the desired application. In 

the following, There are several such challenging issues that 

we think are important and to be focused on for the further 

development and wide applications of Image Super 

Resolution Techniques. 
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I. INTRODUCTION 

Image registration is mostly considered in the process of 

multi-image Super Resolution reconstruction where all the 

spatial samples of the images are fused on one another. 

Registration of images is the fundamental image processing 

problem that is famous. The problem becomes even more 

difficult in the Super Resolution where the input data is 

mostly the low resolution images with heavy noise and 

aliasing artefacts. This in turn decreases the efficiency of the 

basic image registration techniques and approaches and 

resulting in the more registration errors. The results caused 

by these registration errors are worse than the noise or blur 

effects that comes from the varying aperture size of the 

image capturing hardware. Traditional methods usually 

takes the registration of images as a different process from 

the estimation of high resolution image. Hence, the 

efficiency of the high resolution image quality depends 

almost on the image registration. There are many image 

registration techniques proposed from the different 

principles and theorems in many literatures. Robison et al. 

proposed that the performance of the registration of images 

is bounded even for the simplest case of global translation.  

The estimation of High Resolution Image from the 

Low Resolution Image are both dependent on each other. 

On one side there is an accurate sub pixel motion estimation 

advantage of High Resolution Image estimation and on the 

other side qualitative High Resolution image can provide 

efficient estimation of motion. Tailoring it to the Super 

Resolution Image construction approach, This Low 

Resolution registration of image can be referenced together 

with the High Resolution image construction that is leading 

to joint ML or MAP framework of simultaneous estimation. 

These algorithms of joint estimation are used to capture the 

dependency between the Low Resolution registration of 

images and the estimation of High Resolution image and 

likewise the improvements in the performance are judged.  

Such registration parameters results into the over 

fitting of the images. To treat the problem of over fitting, 

Tipping and Bishop have done a Bayesian approach for the 

estimation of both the registration of images and blurring 

parameters by marginalizing the unknowns of the High 

Resolution Image. The computation cost of such algorithm 

is however very much high.  

The promising results have been demonstrated by 

the stochastic approaches associated with the High 

Resolution image estimation with image registration. But 

such parametric based methods have got limitation. The 

limitation of stochastic approach is up to the motion models 

only that they can handle effectively. Generally, the 

assumptions are made for some simple global motion 

models.  

Other promising approach in Super Resolution 

construction is the methods based on nonparametric process. 

Such methods try to remove the explicit estimation of 

motion. 

II. INTENSIVE EFFICIENCY COMPUTATION 

Other problem that is limiting the application of Super 

Resolution Image construction is the computation of large 

number of unknowns in the image that requires the 

expensive matrix calculations. The efficiency has always 

been demanded in the real applications for the utilization of 

the Super Resolution Image construction. For e.g., 

Surveillance video needs the construction of Super 

Resolution Image in the real time. Many algorithms are 

found targeting the efficiency. 

Hardie[13] demonstrated the efficiency of his 

algorithm and claimed that it is applicable in real time. 

However, the computation process goes up significantly on 

the occurrence of the non-translation models, which can be 

showed by the distributed computing.  

Some others also gave a try and modelled the 

scenarios that can speed up the problem of optimization. 

Zomet[12] and Farisu have studied the application of Dk, 

Hk and Fk for the image operations of sampling, shifting 

and blurring that have bypassed the need of constructing the 

matrices explicitly and in result that results in the increased 

computational speed. 

However, all such approaches requires the accurate 

image registration which is intensive from the computation 

and these algorithms are capable of handling the models of 

simple motion only up to now that is far from the real world 

application. 

It is also interesting to see how parallel computing, 

e.g., GPU, and hardware implementations affect the future 

applications of SR techniques.  

III. ROBUSTNESS 

There always remains the risk of outliers with the traditional 

Super Resolution approaches due to the errors, blur, noise, 

moving objects etc. Such errors are not treated by the 

Gaussian noise. The robustness of Super Resolution is 



An Overview of Challenging Issues in Image Super Resolution Construction 

 (IJSRD/Vol. 3/Issue 04/2015/298) 

 

 All rights reserved by www.ijsrd.com 1271 

interesting because the parameters of image degradation 

models may not be perfectly estimated and such outliers 

results in visually disturbing results which cannot be 

tolerated. However, very less work has been devoted for 

such aspect. Chiang and Boulte[14] used median estimation 

to combine the sampled images to deal with the outliers. 

Zomet[15] have showed the problem in another way. The 

median based gradient is used for the efficiency 

optimization that bypasses the effect of outliers. Farisu[16] 

changed the l2 norm into l1 norm for robust estimation. 

Pham[17] showed a interpolation of unknown data with the 

same photometric scheme that was used in the filtering of 

bilateral. Such uncertainty scheme were found to be used in 

the models of probabilistic motions[18] that deals with the 

optical flow motion errors on block matching. Many of 

these algorithms showed improvements for outliers assumed 

on the toy data, where more experimental evaluations are 

needed to see how much the robustness efforts can benefit 

real SR performance. 

IV. LIMITATIONS OF PERFORMANCE 

The Super Resolution image construction has become an 

interesting topic since it was introduced and thousands of 

papers are published. However, there is very less work done 

in understanding the fundamentals of limitations over the 

performance. The camera design helps us to see the factors 

such as model errors, zooming, frames etc. In short the 

analysis of the limitations of performance is not tractable. 

The Super Resolution image construction is the complicated 

task which consists of dependent components it is still 

unknown what is the most informative prior given the SR 

task, especially for the example-based approaches. A good 

measure is needed instead of mean square error for the 

evaluation of performance. It is seen that the higher mean 

square error is not more visually appealing.  

Several attempts have been made in last several 

years for the understanding of the performance in 

construction of High Resolution image from the Low 

Resolution images. [1] Has analysed the numeric conditions 

of the super resolution systems and concludes that how the 

zoom factor effects the Super Resolution. [19] Has derived 

the limits based on the perturbation of matrix but it has 

assumption that image registration is done in prior. 

Robinson and Milanfar [20] with simple translation model 

used the Cramer-Rao bounds for the analysis of the 

registration of image and its limitations of performance. The 

work was extended by them in [21] that gives the analysis of 

super resolution performance that includes motion 

estimation, number of frames, decimation factor and prior 

information. It was based on the mean square error and the 

motion model was assumed to be the global translational. 

Eekeren [22] showed super resolution approaches on real 

wide data that includes the factors empirically. Even though 

such efforts are far not enough about super resolution but 

they do suggests some ways for people to follow. 

It is hard to draw the conclusions for the different 

super resolution techniques. For the performance evaluation 

some benchmark or real data sets are required for 

comparison of algorithms.  

REFERENCES 

[1] S. Baker and T. Kanade. Limits on super-resolution and 

how to break them. IEEE Transactions on Pattern 

Analysis and Machine Intelligence, 24(9):1167, 1183, 

2002. 

[2] S. Borman and R. L. Stevenson. Simultaneous multi-

frame MAP super-resolution video enhancement using 

spatiotemporal priors. In Proceedings of IEEE 

International Conference on Image Processing, volume 

3, pages 469,473, 1999. 

[3] Sean Borman and Robert L. Stevenson. Super-

resolution from image sequences - A review. In 

Proceedings of the 1998 Midwest Symposium on 

Circuits and Systems, pages 374, 378, 1998. 

[4] N. K. Bose, H. C. Kim, and H. M. Valenzuela. 

Recursive implementation of total least squares 

algorithm for image reconstruction from noisy, under 

sampled multiframes. In Proceedings of the IEEE 

Conference on Acoustics, Speech and Signal 

Processing, volume 5, pages 269, 272, 1993. 

[5] O. Bowen and C. S. Bouganis. Real-time image super 

resolution using an FPGA. In International Conference 

on Field Programmable Logic and Applications, pages 

89, 94, 2008. 

[6] L. Brown. A survey of image registration techniques. 

ACM Computing Surveys, 24(4):325, 376, 1992. 

[7] A. Buades, B. Coll, and J. M. More. A non-local 

algorithm for image denoising. In Proceedings of IEEE 

Computer Society Conference on Computer Vision and 

Pattern Recognition, pages 60, 65, 2005. 

[8] E. Candes. Compressive sensing. In Proceedings of 

International Congress of Mathematicians, volume 3, 

pages 1433, 1452, 2006. 

[9] D. Capel. Image Mosaicing and Super-resolution. 

Springer, 2004. 

[10] D. Capel and A. Zisserman. Automated mosaicing with 

super-resolution zoom. In Proceedings of IEEE 

Computer Society Conference on Computer Vision and 

Pattern Recognition, pages 885, 891, 1998. 

[11] D. Capel and A. Zisserman. Super-resolution 

enhancement of text image sequences. In Proceedings 

of the International Conference on Pattern Recognition, 

volume 1, pages 1600, 1605, 2000. 

[12] A. Zomet and S. Peleg. E±cient super-resolution and 

applications to mosaics. In Proceedings of International 

Conference on Pattern Recognition, pages 579, 583, 

2000. 

[13] R. C. Hardie, K. J. Barnard, and E. E. Armstrong. Join 

MAP registration and high resolution image estimation 

using a sequence of undersampled images. IEEE 

Transactions on Image Processing, 6(12):1621, 1633, 

1997. 

[14] D. Capel and A. Zisserman. Super-resolution from 

multiple views using learnt image models. In 

Proceedings of IEEE Computer Society Con ference on 

Computer Vision and Pattern Recognition, volume 2, 

pages 627-634, 2001. 

[15] A. Zomet, A. Rav-acha, and S. Peleg. Robust super-

resolution. In Proceedings of the IEEE Workshop on 

Applications of Computer Vision, pages 645-650, 2001. 

[16] S. Farsiu, D. Robinson, M. Elad, and P. Milanfar. Fast 

and robust multi-frame super-resolution. IEEE 



An Overview of Challenging Issues in Image Super Resolution Construction 

 (IJSRD/Vol. 3/Issue 04/2015/298) 

 

 All rights reserved by www.ijsrd.com 1272 

Transaction on Image Processing, 13(10):1327-1344, 

2004. 

[17] T. Q. Pham, L. J. Vliet, and K. Schutte. Robust fusion 

of irregularly sampled data using adaptive normalized 

convolution. EURASIP Journal on Applied Signal 

Processing, 2006. 

[18] M. Protter and M. Elad. Super resolution with 

probabilistic motion estimation. IEEE Transactions on 

Image Processing, 18(8):1899-1904, 2009. 

[19] Z. Lin and H.-Y. Shum. Fundamental limits on 

reconstruction-based superresolution algorithms under 

local translation. IEEE Transactions on Pattern Analysis 

and Machine Intelligence, 26(1):83-97, 2004. 

[20] D. Robinson and P. Milanfar. Fundamental 

performance limits in image registration. IEEE 

Transactions on Image Processing, 13(9):1185-1199, 

2004. 

[21] D. Robinson and P. Milanfar. Statistical performance 

analysis of super-resolution. IEEE Transactions on 

Image Processing, 15(6):1413-1428, 2006. 

[22] A. W. M. van Eekeren, K. Schutte, O. R. Oudegeest, 

and L. J. van Vilet. Perforamnce evaluation of super-

resolution reconstruction methods on real-world data. 

EURASIP Journal on Advances in Signal Processing, 

2007. 

[23] Jianchao Yang and Thomas Huang Image super-

resolution: Historical overview and future challenges. 


