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Effect of image files compression on sensing of Nitrogen and crop
biomass parangters of wheat using a digital camera
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< Hamed Tavakoli!
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E-mail: tavakoli@araku.ac.ir

ABSTRACT, L §

The objective\n? this research was to assess effect of digital image files compression on estimation of
Nitrogen status:and other biomass properties of wheat. For this purpose, field experiments were conducted
during growiing seasons of 2013 and 2014, with different N fertilization and water supply treatments. At each
growing season, biomass sampling was done three times. Before the samplings, digital images of the crop were
takendy a digital camera in field condition and saved in raw format. Then the images were compressed into
two,different formats, JPEG and TIFF, and were processed. Different features were extracted from the images
and"were used to estimate N content, fresh and dry biomasses, and water content of the crop, using the two
algorithms, Partial Least Square Regression and Random Forest Regression. The results showed that there are
no significant differences between estimations of JPEG and TIFF images. Both the predictive algorithms
presented remarkable results. However the performance of the Partial Least Square Regression was better.
Using this algorithm, coefficient of determination for estimation of N content, fresh and dry biomasses, and
water content was in the range of 0.77-0.79, 0.92-0.97, 0.89-0.95 and 0.55-0.95, respectively. Using a digital
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camera as an inexpensive and non-destructive tool in combination with an appropriate predictive algorithm
has a high potential to estimate crop biomass parameters.
Keywords: Image Processing, Nitrogen, Partial Least Square Regression, Random Forest
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Table 1. The list of features and indices extracted from the image processing
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Table 2. The performance of the predictive models for JPEG and TIFF images in the two growing seasons of

2013 and 2014
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