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Classification of cassava and sugarcane areas is important information for
ethanol industry. In this study, main objectives are (1) to classify cassava and
sugarcane using Expert System and ANN, (2) to assess the accuracy of cassava and
sugarcane classification using Expert System and ANN and (3) to evaluate an
optimum method and dataset for cassava and sugarcane classification. In this study,
multispectral data of THEOS were used as basic data and combined with an additional
data including NDVI, soil series and landform to define 6 datasets for cassava and
sugarcane extraction. Then, overall accuracy and Kappa hat coefficient of agreement
were applied for accuracy assessment and the Kappa coefficients were used to
identify an optimum method and dataset for cassava and sugarcane classification.

As results, Expert System and ANN with 0.1, 0.2 and 0.3 learning rate can be
applied for cassava and sugarcane classification from all six datasets included (1)
multispectral dataset (2) multispectral and NDVI dataset (3) multispectral and soil
series dataset (4) multispectral and landform dataset (5) multispectral, soil series and

landform dataset and (6) multispectral, NDVI, soil series and landform dataset.



v

For accuracy assessment, overall accuracy and Kappa coefficient of Expert
System varied between 76.23 and 79.51% and 63.06 and 67.69%, respectively. The
multispectral and landform dataset showed the highest accuracy and multispectral
dataset presented the lowest accuracy. Meanwhile, overall accuracy and Kappa
coefficient of ANN with 0.1 learning rate varied between 70.49 and 78.69% and
62.32 and 72.79%, respectively. The multispectral and soil series dataset showed the
highest accuracy and multispectral dataset presented the lowest accuracy. Also,
accuracy difference between multispectral dataset and multispectral and soil series
dataset was significantly different based on Z statistic at 80% of confidence level.

Based on accuracy assessment for cassava, sugarcane and others classification
of Expert System and ANN, Kappa coefficient of ANN with 0.1 learning rate, which
provided the best results, was selected as an optimum method for sugarcane and
cassava classification. At the same time, an optimum dataset for sugarcane and
cassava classification using Expert System was multispectral and landform dataset
while an optimum dataset for sugarcane and cassava classification using ANN was
multispectral and soil series dataset.

In conclusion, Expert System and ANN can be used to classify cassava and
sugarcane areas from THEOS data at moderate level of Kappa coefficient (40-80%).
In addition, combination of THEOS multispectral and additional data can increase

accuracy for cassava and sugarcane classification using Expert System and ANN.
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