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Introduction 
 
Since the end of June 2004 the microsatellite DEMETER is orbiting around the Earth along a low altitude (about 
710 km) nearly polar orbit. During the two years of the mission, one of the main scientific objectives of 
DEMETER is to study the electric and magnetic perturbations caused by natural geophysical activity such as 
earthquakes and volcanic eruptions. The scientific payload of DEMETER includes all the necessary instruments 
to measure waves (electric and magnetic) and plasma parameters (ion composition, electron density and 
temperature, energetic particles). Additionally a neural network system has been implemented into the Digital 
Signal Processing unit of the microsatellite. The purpose of this neural network is to perform a continuous 
survey of the whistlers encountered by the spacecraft along its orbit.  
 
The Neural Network of DEMETER 
 
Whistlers are electromagnetic impulses generated during lightning and propagating across the ionospheric and 
magnetospheric plasmas in the ELF/VLF range. They are well known phenomena, and have been extensively 
used to probe the magnetospheric plasmas. In the frequency/time domain, the shape of whistlers is characterized 
by the dispersion parameter. A few years ago, using ground based measurements (Hayakawa et al., 1993) 
observed the occurrence of “anomalous” whistlers (i.e. whistlers with anomalous dispersion parameter) well 
correlated with the number of local earthquakes. To confirm the relationship between "anomalous" whistlers and 
the seismic activity, a continuous survey has to be done from space. According to the storage limitations and the 
telemetry bit rate available onboard DEMETER spacecraft, the data measured in the frame of a continuous 
survey have to be selected and reduced before to be transferred to the ground. Depending on the way the data are 
selected a big amount of the data related to transient phenomena like whistlers may be lost. To optimize the data 
selection/reduction process, the only solution is to perform a highly efficient real-time identification and 
selection of the data to be transmitted to the ground. To solve this problem, we developed a system based on 
neural networks allowing onboard identification and characterization of spatially and temporally coherent 
structures associated with the measurement of one or several electromagnetic wave field components (Elie et al, 
1999). The main reasons for using a neural-network approach are as follows: (i) huge data banks exist that 
allows the constitution of nearly exhaustive data bases for training, generalization, and validity tests; (ii) once 
trained - on ground - the neural networks require minimal and constant computing time, which permits real-time 
analyses; (iii) neural networks accept large variations within a class of phenomena, which allows to cope with 
the effect of many geophysical parameters. We expect the neural network system of DEMETER will help to 
make a definite statement on the possibility (or not) to use anomalous whistlers as precursors of earthquakes. A 
detailed presentation of the neural network will be done and the first obtained results will be shown. 
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