
ALGORITHM DEVELOPMENT FOR 
AUTOMATED CLASSIFIFCATION OF 

LAND COVER USING 
MULTITEMPORAL GLI DATA

Nguyen Dinh Duong
Institute of Geography

Hoang Quoc Viet Rd., Cau Giay, Hanoi, Vietnam
Email: duong.nd@hn.vnn.vn



Contents

Introduction
GASC algorithm version 8.4
Automated construction of legend
Algorithm tuning 
MODIS dataset and automated classification of 
land cover
Future research direction



GASC Algorithm Version 8.4 (1)

Improvement of computation efficiency
Look up table and integer computing is used whenever 
possible

Increase of number of sub-classes of a land cover 
category

One conventional land cover category is further divided 
into sub-classes according to different modulation of 
spectral reflectance curve. These sub-classes will be 
grouped back after classification to create one byte 
classified image data



GASC Algorithm Version 8.4 (2)

Resolving overlap problem among neighboring 
classes

A pixel which is classified into more than one class is 
reclassified to the class that has the same modulation of 
spectral reflectance curve and smallest Euclidian 
distance

Filling unknown pixels
A pixel that remains unknown after the above 
classification is classified by nearest distance with 
priority given to modulation of spectral reflectance 
curve



Automated Construction of Legend

Manual construction of legend requires deep 
knowledge of spectral reflectance characteristics 
of a land cover category, and time consuming
Automated construction of legend based on 
existing and accepted land cover dataset is fast and 
applicable for any dataset including one generated 
by new sensor



Flowchart of automated legend construction



Example of legend constructed automatically



Algorithm Tuning

The GASC algorithm is tuned using simulated 
GLI dataset and MODIS data
Validation has been carried out using field work 
and Ground photo database
Comparison study among ML and automated 
classification



Tuning by Simulated GLI Data



Maximum likelihood classification



Classification by 
manually constructed 
legend

Classification by 
automatically 
constructed legend



Automated Classification of MODIS 
Data

Color composite of MODIS data on November 2000



Image classified using automatically constructed 
legend 



IGBP Land cover map by automated classification



Future Direction

Research will be focused on analysis of temporal 
dataset
Problem of Sun-Satellite geometry normalization
Cloud coverage removal
Optimal temporal resolution for land cover 
mapping


