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Estimation of Cypress tree occupancy in forests by machine learning in the eastern

area of Shizuoka Prefecture: A preliminary investigation by aerial photographs

Ryota KOSHINO™, Naoya SUWA™, Taisuke YASUDA"2, Shizuo SUZUKI™!

Abstract
Aerial photographs offer broad spatial coverage of generalized forest structure and promise to
improve the measurement and mapping of forest properties. The goal of this paper was to
investigate the effectiveness of object scale (12 x 12 pixels) prediction of a species occupancy on
object-based image analysis using aerial photographs. The study was carried out on a mountain
areas located in Numazu, Kawazu and Izu districts, in the eastern part of Shizuoka Prefecture.
The object-based image analysis was conducted using RGR and HSV color spaces to classify the
Cypress forests which cover the largest part of Shizuoka Prefecture. The random forests
ensemble learning approach was used to predict the object scale probability of occurrence for
the conifer species. The area under a curve (AUC) of a receiver operating characteristic (ROC)
was used to judge classification accuracy. The AUC was improved by increasing the number of
training samples in the machine learning and it saturated when training samples exceeded
15,000. The fluctuations of false positive rate, false negative rate and misclassification rate
were reduced as the number of decision trees increased, and they became stable for more than
1,000 decision trees. Under the condition of 24,000 training samples and 2,000 decision trees,
the classification exhibited high accuracy of over 0.83 with the AUC. The classifications using
RGB and HSV color spaces achieved similar accuracies and provided a more visually adequate
depiction of the Cypress forests. It was concluded that the random forests ensemble learning
approach is a powerful machine learning classifier when combined with object-based image

analysis using aerial photographs.
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