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Abstract—Detection of blur in digital image, which is 

commonly preliminary step for de-blurring process, has 

becoming one of the growing research areas these days and 

has attracted many attentions from researchers. Research 

scholars have proposed new methods, or improved blur 

detection algorithms, based on edge sharpness analysis, low 

Depth of Field analysis, blind de-convolution, Bayes 

discriminant function, reference or non-reference block and 

wavelet based histogram with Support Vector Machine 

(SVM). The purpose of this paper is to explore the research 

trends (before year 1993 to year 2012) regarding the usage of 

blur detection algorithms for digital image processing 

researches. Because there are thousands of reliable 

literatures available, the trend is observed from the available 

online literature alone. Our scope of research has been 

limited only to search engine of IEEExplore®, ScienceDirect, 

and Google Scholar database. The searching for literatures 

will be classified according to their respective keyword for 

each method being utilized. We observed that low Depth of 

Field blur detection analysis is currently the most popular 

method, followed by edge sharpness analysis of blur 

detection. Google Scholar also has the most abundance 

source of online literature compared with IEEExplore® and 

ScienceDirect. Based on the trending graph, we observed 

that the researches in blur detection method are very positive, 

showing an overall increasing number of publication from 

year to year.  

  
Index Terms—Blur detection, literature survey, edge 

sharpness analysis, low depth field analysis, blind 

de-convolution, Bayes discriminant function, non-reference 

block, wavelet based histogram 

 

I. INTRODUCTION 

Blur detection, one of the popular research areas in 

computer vision system is showing an increasing research 

trend. It is expected that computer vision technology will 

be the future of the manufacturing line, replacing most of 

the human operator works and cut operational cost in long 

term basis [1]. However, it is worth noting that up to this 

day, human work still has an upper hand on most of the 

industries over computer vision work [2]. Blur detection 

method can be applied as initial stage for de-blurring when 

the machine vision of manufacturing line is out of focus or 

due to rapid movement of the inspected product. Besides, 
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there are applications for blur detection method for crime 

solving purposes, as part of the image enhancement for 

video surveillance system for a clearer picture of the 

criminal. In daily life routine, blur detection application 

can be used to de-blur precious image which is blurred. 

The blurring of image may due to many causes; the two 

commonly studied classification of the blur type is 

near-isotropic blur, which includes out of focus blur, and 

directional motion blur.  

As study of the characterization and detection for blur 

region are needed in order to understand image 

information and evaluating image quality [3], developing 

of the blur detection algorithms for automatic detection 

and classification has become very functional in terms of 

computation and cost. Rugna and Konik [4] have shown in 

their work that blurry regions in image are more invariant 

to low pass filter process. The idea of their works has been 

widely accepted by researchers and it becomes an 

interesting research feature to classify blurry and 

non-blurry region. Works in [5] by Levin used a method 

based on inferred kernel to build an energy function to 

separate the image into two distinctive layers of blur and 

non-blur for further classifications. Other algorithm 

proposed by Elder and Zucker [6] only measures the blur 

extend of the blurry image, without classify the blurry and 

non-blurry regions of the image input. 

The restriction of blur detection method has attracted 

many researchers to extend the edge of limitation. Many 

researchers have proposed extension, composite or 

improved algorithms which contributed to the 

development of the blur detection method.  Thousands of 

reliable literatures based on blur detection method can be 

found online these days. Although we belief that there are 

much more research papers available but not online, the 

online literature alone is sufficient to give an overview of 

the research trend.  Based on analysis on the past 

researches on the blur detection methods, blur detection 

can be classified in to seven categories.  They are: 

A. Edge Sharpness Analysis Blur Detection in Digital 

Image 

 Common edge sharpness analysis methods use the 

contrast edge of object in the image for blur 

analysis. 

 Using the Harr wavelet transform, to detect blur 

and extend of blurring [7]. 
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 Using perceptual-based no-reference objective 

image sharpness/blurriness metric by integrating 

the concept of just noticeable blur into a probability 

summation model [8]. 

 Using standard deviation of the edge gradient 

magnitude profile and the value of the edge 

gradient magnitude with weighted average [9]. 

B. Depth of Field (D.o.F.) Blur Detection in Digital Image 

 Focusing on object detection in Object of Interest 

(OOI) technique in image by photographer.   

 Works on low Depth of Field. 

 Related methods in [10-12]. 

C. Blind De-Convolution Blur Detection in Digital Image 

 Blind de-convolution works more efficient with 

correctly estimated blurring Point spread Function 

(PSF). 

 Blind de-convolution can be non-iterative or 

iterative process. 

 Related methods in [13]-[18]. 

D. Bayes Discriminant Function Blur Detection in Digital 

Image 

 Based on statistical analysis of the image gradient 

of both sharp and blur regions. 

 Examples of works are [19]. 

E. Non-Reference Block Blur Detection in Digital Image 

 No reference to the original image signal 

information. 

 Most convenient and robust compared with 

reduce-reference and full-reference methods. 

 Examples of works in [20]-[24]. 

F. Directional Frequency Energy Blur Detection in 

Digital Image  

 Direction estimation of the blur region is 

performed. 

 Blur detection without PSF. 

 Example of works in [25]. 

G. Wavelet-Based Histogram Blur Detection in Digital 

Image 

 Discrimination of the gradient distributions 

between blurred and non-blurred image regions. 

 Probability map can be constructed with wavelet 

gradient histograms 

 Examples of works in [26]-[28]. 

Each of the blur detection method has its own 

advantages and disadvantages.  Therefore, each of the 

application has their research value based on the type of 

application and signal input of data. We will analysis the 

research trend of above-mentioned blur detection method 

to give an understanding on how the researched method 

popularity goes. 

To ease the presentation of this paper, this paper is 

organized into four main sections.  The first section, which 

is this section, gives the background and the purposes of 

this research.  Then, Section II explains the methodology 

on how this research will be carried out.  Section III 

presents the outcome of this research, while the last 

section, which is Section IV, concludes our findings. 

II. METHODOLOGY 

As the number of research literature available online is 

very large, it is almost impossible for us to inspect every 

single literature in detail for the methodology they used or 

proposed as every single research paper is unique. In order 

to smooth the research and also for standardization of this 

review paper, we will classify these literatures based on 

their keywords.  We assume that the keywords used by the 

literatures reflect exactly the blur detection approach used 

by that literature.  The keywords used are listed in Table I. 

TABLE I.  THE KEYWORDS USED TO SEARCH RELATED LITERATURES 

Method Keyword 

Edge Sharpness Blur Detection 

in Digital Image 

“Edge Sharpness Blur 

Detection Digital Image” 

Low Depth Field Blur Detection 

in Digital Image 

“Low Depth Field Blur 

Detection Digital Image” 

Blind De-Convolution Blur 

Detection in Digital Image 

“Blind De-Convolution Blur 

Detection Digital Image” 

Bayes Discriminant Blur 

Detection in Digital Image 

“Bayes Discriminant Blur 

Detection Digital Image” 

Non-Reference Block Blur 

Detection in Digital Image 

“Non-Reference Block Blur 

Detection Digital Image” 

Directional Frequency Energy 

Blur Detection in Digital Image 

“Directional Frequency Energy 

Blur Detection Digital Image” 

Wavelet Based Histogram Blur 

Detection in Digital Image 

“Wavelet Based Histogram 

Blur Detection Digital Image” 

Blur Detection in Digital Image 

(In General)  
“Blur Detection Digital Image” 

 

As there is abundance of reliable online literatures 

available, this paper will be restricted to three well-known 

database sources, which are Google Scholar, 

ScienceDirect and IEEExplore®: 

A. Google Scholar (http://scholar.google.com.my)  

 Google Scholar provides searching of literatures 

across almost all disciplines and sources, including 

journals, proceedings, abstracts, books, theses, and 

patents. 

B. ScienceDirect  (http://www.sciencedirect.com) 

 ScienceDirect is one of the world’s famous 

database for scientific, technical, and medical full 

text research papers. 

C. IEEExplore® (http://ieeexplore.ieee.org) 

 IEEExplore® is a well-known online database 

containing more specific scope regarding to the 

researches on electrical, electronic and computer 

engineering.  

In order to check the popularity of each blur detection 

method, we will utilize the search engine of each 

corresponding website. Fig. 1 shows the different search 

engine interface available for IEEExplore®, Google 

Scholar and ScienceDirect. These user friendly interfaces 

are located on the left hand side of the corresponding 

website. By collecting data and presenting in graphical 
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form, the popularity of the research trend can be 

interpreted by the number of research paper published. 
 

     

(a)                                                 (b) 

 
(c) 

Figure.1. “Publication Year” feature provided by (a)IEEExplore®, 

(b) Google Scholar and (c) ScienceDirect 

III. RESULTS 

To see whether the research on blur detection method in 

digital image is still a popular topic among researchers, 

keyword of “blur detection digital image” is used for data 

collections via corresponding database website.  The 

number of publication from these three databases is then 

displayed as line graphs. Fig. 2 shows the trend extracted 

from IEEExplore® database, Fig. 3 shows the results from 

ScienceDirect, whereas Fig. 4 shows the publication trend 

of Google Scholar. A composite graph is not suitable to 

represent the data collected as the search results of 

publication number have a very high contrast with each 

other. 

 

Figure.2. The trend on the researches regarding to blur detection 
method, observed from ScienceDirect database 

As shown by these figures, the number of publications 

on blur detection method is the highest from Google 

Scholar database, followed by ScienceDirect, and 

IEEExplore®. This is because the content of IEEExplore® 

database is only restricted towards electrical, electronic, 

and computer engineering researches. However, if we 

observe the overall linear trend, which shows the growth 

of the research topic, we can see that ScienceDirect 

experience the lowest growing index and Google Scholar 

has the highest growing index on this research topic. 

 

Figure.3. The trend on the researches regarding to blur detection 
method, observed from IEEExplore® database 

 

Figure.4. The trend on the researches regarding to blur detection 
method, observed from Google Scholar database 

From Fig. 2, it shows that the research on blur detection 

in digital image in IEEE experienced fluctuation in the 

number of published paper regarding blur detection in 

digital image but it experienced a large boost in year 2010 

and since then, steadily grow at year 2011 and year 2012. 

In ScienceDirect, the publication number had smaller 

fluctuation compared with IEEE but remains a growing 

trend over the years from year before 1993 to year 2012. 

Google Scholar had the fastest growing database over the 

year and it is expected to maintain its high growing linear 

gradient index.  From the graphical presentations, we can 

see that blur detection methods are still growing and 
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thousands of publications being published each year, 

therefore we can expect that more and more new and 

hybrid methods being introduced in the years to come. 

 

 

Figure.5. The bar graph showing the accumulated number of 

publications versus blur detection methods 

 

Figure.6. The trend on the research regarding to each blur detection 
method, observed from ScienceDirect database 

In order to investigate the popularity each blur detection 

methods considered in this research, we inputted the 

keywords shown in Table I into the three respective search 

engines.  The results are shown in Fig. 5. We assumed that 

there is no reoccurrence exists in the database. The range 

of year presented is from year before 1993 to year 2012. 

The popularity is measured by the number of publication 

available for each year. We can see from the composite 

graph shown in Fig. 5, low Depth of Field analysis on blur 

detection has the highest popularity and it followed by 

directional frequency analysis, edge sharpness analysis, 

wavelet-based histogram analysis, Bayes discriminant 

analysis, blind de-convolution analysis and finally 

non-reference block analysis. 

Besides the total publication from each database, we 

need to know the popularity of each of the blur detection 

method in digital image. A composite graph is plotted 

using the ScienceDirect database for each of the blur 

detection method in this review paper. The range of data 

collection is from year before 1993 to year 2012, as shown 

in Fig. 6. 

IV. CONCLUSION 

From this survey, we can conclude that blur detection is 

still a popular research area with potential of further 

advancement in the future. This review also shows that 

each of the blur detection method has active research value 

and expected to increase for years to come. 

REFERENCES 

[1]  T. Brosnan and D. W. Sun, “Inspection and grading of agricultural 

and food products by computer vision systems—A review,” 

Computers and Electronics in Agriculture, volume 36, issues 2–3, 
pp. 193-213, November 2002. 

[2]  L. Han, F. Xue, Z. Li, and D. Chen, “A generic framework for 

human-machine hybrid recognition based on wearable visual 
computing,” Applied Mechanics and Materials, vol. 39, pp. 

317-321, 2011. 
[3]  B. Su, S. Lu, and C. L. Tan, “Blurred image region detection and 

classification,” in Proc. Association for Computing Machinery, 

ACM Multimedia, 2011, pp. 1397-1400. 
[4]  J. D. Rugna, and H. Konik, “Automatic blur detection for metadata 

extraction in content-based retrieval context,” International 

Professional Society for Optics and Photonics Technology SPIE, 
vol. 5304, pp. 285–294, 2003. 

[5]  A. Levin, “Blind motion de-blurring using image statistics,” 

Neural Information Processing Systems, pp. 841–848, 2006. 
[6]  J. H. Elder and S. W. Zucker, “Local scale control for edge 

detection and blur estimation,” Pattern Analysis and Machine 

Intelligence, vol. 20, no.7, pp. 699–716, 1998. 
[7]  H. H. Tong, M. J. Li, H. J. Zhang, and C. S. Zhang, "Blur detection 

for digital images using wavelet transform," in Proc. IEEE 

International Conference on Multimedia and Expo, 2004, vol. 1, 
pp.17-20. 

[8]  R. Ferzli and L. J. Karam, "A no-reference objective image 

sharpness metric based on the notion of just noticeable blur," 

Image Processing, IEEE Transactions, vol.18, no.4, pp. 717-728, 

April 2009. 

[9]  Y. C. Chung, J. M. Wang, Bailey, S. W. Chen, and S. L. Chang, "A 
non-parametric blur measure based on edge analysis for image 

processing applications," in Proc. IEEE Conference on 

Cybernetics and Intelligent Systems, 2004, vol. 1, pp. 356-360. 
[10]  F. Graf, H.-P. Kriegel, and M. Weiler, "Robust segmentation of 

relevant regions in low depth of field images," in Proc. 18th IEEE 

International Conference on Image Processing, 2011, pp. 
2861-2864. 

[11]  G. Rafiee, S. S. Dlay, and W. L. Woo, "Automatic segmentation of 

interest regions in low depth of field images using ensemble 

146

Journal of Industrial and Intelligent Information Vol. 1, No. 3, September 2013

©2013 Engineering and Technology Publishing



 

clustering and graph cut optimization approaches," in Proc. IEEE 
International Symposium on Multimedia, 2012, pp. 161-164. 

[12]  Y. G. Kang; M. C. Kim, and H. Jeong, "Segmentation with low 

depth of field images," in Proc. 6th International Conference on 
Computer Sciences and Convergence Information Technology, 

2011, pp. 249-252. 

[13]  C. Yi and T. Shimamura, "A blind image deconvolution method 
based on noise variance estimation and blur type reorganization," 

in Proc. International Symposium on Intelligent Signal Processing 

and Communications Systems, 2011, pp.1-6. 
[14]  Y. C. Lai, C. L. Huo, Y. H. Yu, and T. Y. Sun, "PSO-based 

estimation for Gaussian blur in blind image deconvolution 

problem," in Proc. IEEE International Conference on Fuzzy 
Systems, 2011, pp. 1143-1148. 

[15]  P. E. Robinson and Y. Roodt, "Blind deconvolution of Gaussian 

blurred images containing additive white Gaussian noise," in Proc. 
IEEE International Conference on Industrial Technology, 2013, 

pp. 1092-1097.  

[16]  U. Qidwai, "Blind De-convolution for retinal image 
enhancement," in Proc. IEEE EMBS Conference on Biomedical 

Engineering and Sciences, 2010, pp. 20-25. 

[17]  J. Xie, W. Y. Lin, H. X. Li, K. Guo, B. Jin, Y. H. Zhang, and D. H. 
Liu, "A new algorithm for improving De-blurring effects and 

addressing spatially-variant blur problems for image motion 

de-blurring," in Proc. 4th International Congress on Image and 
Signal Processing, 2011, vol. 2, pp. 651-655. 

[18]  S. Ramya and T. M. Christial, "Restoration of blurred images 

using Blind De-convolution Algorithm," in Proc. International 
Conference on Emerging Trends in Electrical and Computer 

Technology, 2011, pp. 496-499. 

[19]  J. Ko and C. Kim, "Low cost blur image detection and estimation 
for mobile devices," in Proc. International Conference on 

Advanced Computing Technologies, 2009, vol. 3, pp. 1605-1610. 

[20]  D. B. Liu, Z. B. Chen, H. D. Ma, F. Xu, and X. D. Gu, "No 
reference block based blur detection," in Proc. Quality of 

Multimedia Experience, QoMEx,  International Workshop, 2009, 

pp. 75-80. 
[21]  N. D. Narvekar and L. J. Karam, "A no-reference image blur 

metric based on the Cumulative Probability of Blur Detection 
(CPBD)," Image Processing, IEEE Transactions, vol.20, no.9, pp. 

2678-2683, Sept. 2011. 

[22]  N. D. Narvekar and L. J. Karam "A no-reference perceptual image 

sharpness metric based on a cumulative probability of blur 

detection," in Proc. International Workshop on Quality of 

Multimedia Experience, 2009, pp. 87-91. 
[23]  D. Marijan, V. Zlokolica, N. Teslic, V. Pekovic, and T. Tekcan, 

"Automatic functional TV set failure detection system," Consumer 

Electronics, IEEE Transactions, vol.56, no.1, pp. 125-133, 

February 2010. 

[24]  R. M. Bora and N. M. Shahane, "Image forgery detection through 

motion blur estimates," in Proc. IEEE International Conference 
on Computational Intelligence & Computing Research, 2012, pp. 

1-4. 

[25]  X. G. Chen, J. Yang, Q. Wu, and J. J. Zhao, "Motion blur detection 
based on lowest directional high-frequency energy," in Proc. 17th 

IEEE International Conference on Image Processing, 2010, pp. 

2533-2536. 
[26]  V. Kanchev, Tonchev, and O. Boumbarov. "Blurred image regions 

detection using wavelet-based histograms and SVM," in Proc. 

IEEE 6th International Conference on Intelligent Data Acquisition 
and Advanced Computing Systems, 2011, vol.1, pp. 457-461. 

[27]  L. L. Pei, Y. H. Zhao, and H. B. Luo, "Application of 

wavelet-based image fusion in image enhancement," in Proc. 3rd 
International Congress on Image and Signal Processing, 2010, 

vol. 2, pp. 649-653. 

[28]  K. S. Ni, Z. Z Sun, and N. T. Bliss, "Real-time global motion blur 
detection," in Proc. 19th IEEE International Conference on Image 

Processing, 2012, pp. 3101-3104. 
 

Boon Tatt Koik received his B.Eng degree in 

electronic engineering from Universiti Sains 
Malaysia, Malaysia, in year 2012. He has 

published two research papers in international 

journals, regarding to digital image processing.  
His research interest includes digital image contrast 

enhancement, noise reduction, and change 

detection.   
 

 

Haidi Ibrahim received his B. Eng degree in 
electronic engineering from Universiti Sains 

Malaysia, Malaysia, in year 2000.  He then 

received his Ph.D degree in digital image 
processing from the Centre for Vision, Speech, and 

Signal Processing (CVSSP), University of Surrey, 

Guildford, Surrey, United Kingdom in year 2005.  
He is now a senior lecturer at the School of 

Electrical and Electronic Engineering, Engineering Campus, Universiti 

Sains Malaysia, Nibong Tebal, Penang, Malaysia.  His research interest 

includes digital image contrast enhancement, noise reduction, image 

segmentation, 3D visualization, and virtual reality. 

 

147

Journal of Industrial and Intelligent Information Vol. 1, No. 3, September 2013

©2013 Engineering and Technology Publishing




