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Abstract 
 Measurements of leaf area are essential to analyze the rate of photosynthesis of plants. This article 
presents a system design using image processing technique and linear regression analysis to estimate a leaf area, 
which is derived from pixel count in a scanned leaf image. In a process of making a model, a hundred pieces of 
paper in different sizes were scanned by a 100 and 200 pixel scanner, and then analyzed by linear regression 
analysis method to create 3 models for estimating leaf area. To find errors of the models, 60 different leaves were 
tested. The result showed that the model created from a ratio between leaf area and background gives accurate 
results with very small errors, and is also flexible for resolution change in a scanning process. 
Keyword: Regression analysis, Leaf area estimate, Image Procession  
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Figure 1  Algorithm for the analysis of the parameters used to assess leaf area. 
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Table 2  Examples of data used to create a model. 

 

Figure 2 Scatter diagram of pixel count on  a scanned leaf area  
               at a resolution of 100. 
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Figure 3  Scatter diagram of pixel count on a scanned leaf area  at  
               a resolution of 200. 
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Table 3 Examples of data used to create a model from a ratio between leaf area and background. 
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Table 4 The results of the experiment with the three models. 
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Gonzalez, R. C. and R. E. Wood. 2007. Digital Image 

Processing, 3rded. Prentice Hall, New Jersey. 
Karpech P. 2011. Finding the leaf areas from digital 

photos. Khon Kaen AGR. J.:  392�397. 
Kwon. D.,  L .Karhunen and  S. Elwood. 2007.  A image 

segmentation method based on improved 
watershed algorithm and region merging.   
IEEE Trans Circuits and Syst. Video Technol. 17: 
517 � 529. 

Nicole, R. Study on the matlab segmentation image 
segmentation. J. Name Stand. Abbrev.: in press. 

Parparshut, P. 2007. Physiology of plants. Odeonstore, 
Bangkok. 

Thaiparnit, S. 2013. Design algorithms and modeling to 
determine the leaf area from photos. pp. 6  

In: 2 nd  International Conference on Education 
Reform and Management Innovation. 

Wongchun, W. 1998. Principles of plant physiology. 
Funny publishing, Bangkok. 

 
 

Table 5 The average of error from the experiment. 
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