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Abstract:

Agricultural monitoring is necessary for efficient food security management at country level. The real time monitoring or prediction on crop growth in terms of planting date, acreage, planting intensity, water stress, biomass, yield and etc. is important. Running a crop growth model is useful for the monitoring and prediction. A simulation model SWAP has been utilized for in our study. SWAP (Soil, Water, Atmosphere, and Plant) is equipped with crop models and water management modules where the growth and development of a crop can be simulated under different climatic and environmental conditions (Van Dam et al. 1997)1). One problem to run SWAP model over large area such as provincial or country level is parameter identification. Remote Sensing (RS) provides us with useful information over large area, however, RS cannot observe input parameters of SWAP directly. A method (called SWAP-GA) to estimate input parameters of SWAP from RS using data assimilation (optimization is based on Genetic Algorithm) has been proposed (Ines, 2002) 2) , and is being expanded to various situation such as mixed pixel environment (Ines and Honda 2004) 3), fusing low and high resolution RS data(Chemin, Honda and Ines 2004) 4).  These method requires extremely high computational power, thus the application to real situation has been difficult.

Cluster is the most commonly used parallel computing, which provide us with increased computing capabilities. Cluster based computing supports load balanced high-performance parallel applications. High performance of parallel computing is accomplished by splitting up large and complex tasks across multiple processors. To remove computational time constraints for SWAP-GA, a parallel SWAP-GA procedure for remote sensed images has been developed in this study. The AIT Cluster (http://optima.ait.ac.th) and Kasetsart University Cluster (http://magi.cpe.ku.ac.th/scmsweb/scms_home.html
 and http://maeka.ku.ac.th/ ) were used.

To implement the parallel SWAP-GA to a Cluster, three (3) approaches were proposed. 1) All populations of genes will be distributed properly among available salves by Master node. Slaves do the evaluation, generate fitness and sent back the population (with fitness) to Master.  2) All pixels will be distributed among the available slaves. Each slave will evaluate total serial SWAP-GA procedure inside itself for one pixel at a time and produces a total assimilation result for that pixel in a file in their local Hard Disk. 3) The combined model of pixel by pixel and population by population called Hybrid model. Since no ETa data is prepared yet from satellite imagery, a simulated ETa dataset (Yang and Su, 2001)5)of only large pixels was used for this experiment. Here, we are presenting a numerical experiment with the above mention three models, including comparisons of performance between Clusters. We are planning to implement the whole procedure to GRID computing environment for Remote Sensing image where millions of pixels need to be analyzed.
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