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ABSTRACT

In two last decades) image processing and machine vision techniques have been widely integrated into
agricultural researches. Particular imaging conditions governing in the agricultural lands, such as camera shake
during imaging@sult in blurred images, especially in online applications. Considering the importance of image
quality on thedaccuracy of subsequent analyses, the issue of image deblurring is very critical as one of the main
stages of preprocessing. Despite significant progresses of computational imaging in image deblurring in the last
decadenespecially in wildlife images, this treatment has not been used in agricultural studies. That is, while
blurtingpcaused the deficiency of improvement in many developed methods due to the lack of appropriate input
images. In practice, complex and expensive hardware, such as advanced stabilizers, are used to solve this problem.
The present paper reviews the most important algorithms developed for deblurring considering their pros and cons
for agricultural conditions. The purpose is to provide entry context of deblurring, as one of the essential stages in
image preprocessing, for machine vision applications in precision agriculture.

Keywords: Deblurring algorithms, Latent image, Camera shake, Blur kernel.
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Table 1. The comparison among deblurring approaches.

No.  Specifications of taken image Developed algorithm Disadvantage
Potential Function of Total More complexity in the
1 Highly detailed information-High Noise Variation Regularization/Rudin L .
optimization function
etal., 1992.
Inability to model for
2 Uniform blur-No camera rotation Fergus et al., 2006 saturation, object motion and
compression artifacts
Non-aligned blur- large blure-telephoto- low-light Assumptions of spatially w.~
3 photography- BlurBurst/ Ito et al., 2013 invariant blur-inability-for
hand-held high dynamic-range (HDR) imaging moving objects N
Simplicity for on-board implementation on camera  Fourier Burst Accumulation &
4 phones-Fast and simple- Simplicity to use-need to algorithm/ Delbracio and Sapiro, -
less memory-usable for HDR deblurring 2015 O
Very slow-
5 Processing time is less than 3 seconds-High speed  Krishnan and Fergus, 2009 unusable for multi mega pixel
images
6 Non-uniformly blur Projective Motion Path Blur Heavy calculations
7 Non-uniformly blur-very high speed Hirsch et al., 2011 ] Valid until blur has linear
4% parameters.
Usability in machine-vision systems - low light Information image model/ .
8 . - For smaller camera motion
conditions Boracchi, 2009
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