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Motivation 
 The forest canopy is the most direct and active interface layer 

with regard to interaction with the environment, and forest  
structural analysis is one of the key problems faced in ecological 
research. Among the various indirect techniques, the use of  
digital hemispherical photography (DHP) has soared in the past 
few years partly due to the advent of digital photography and 
continuing improvements in computer technology. 

 Different cameras with different fisheye lenses will have different 
imaging ranges. So, a fixed radius and center cannot meet the 
requirements of the hardware. Most importantly, the radius and 
the center cannot be found in the hardware specifications. 
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Main idea 

 The objective of our study is to propose an effective focus-
point location segmentation algorithm to confirm the center 
and radius of a circular region image, which will provide 
technical support for the introduction of high-performance 
image acquisition equipment in DHP.  
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Method 

 The boundary of a forest canopy hemisphere image was 
analyzed via histogram, rectangle, and Fourier descriptors.  

 Based on the above analysis, the blue component of the 
digital hemisphere canopy image is transformed to a binary 
image using the threshold of the histogram. 

 The morphological opening would be used to remove the 
scattering points. 

 The least squares method has been adopted to find the 
position of the center and obtain the radius accurately. 
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Major results 
 Some ideal images were acquired under an overcast sky and the 

proposed method was applied to those to calculate the center and the 

radius. The results were compared with manual measurements. 
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Major results (Cont’d) 
 We compared the center of the circle with the center of the 

image. 
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Conclusions 

 We presented a detailed analytical process for the boundary 
points, which had linear distributions under the influence of 
the light source location. 

 This method has proven its usability in terms of effective 
implementation and acceptable computing costs. 

 Then the conditions suitable for collecting images were 
determined from the calculation of the center under different 
light conditions. Front In
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