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Self-Organizing Seismic Early Warning Information Network (SOSEWIN): Model-based Prototyping
Joachim Fischer, Frank Kühnlenz – {fischer, kuehnlenz}@informatik.hu-berlin.de
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Message Sequence Chart (MSC)

SOSEWIN is a new approach for Earthquake Early Warning Systems (EEWS) that uses wireless, 
ad-hoc mesh sensor networks. To develop the prototype of such an infrastructure we follow a 
model-driven system development paradigm, where models of
- the network in specific geographic regions are coupled with 
- alarming algorithms, 
- communication protocols and 
- earthquake data bases
to form the basis for various simulation experiments. The general objective of these studies is 
to test the functionality of such an EEWS and to optimize it under
- the real-time,
- reliability and
- cost-depended
requirements of potential end-users.

Our prototyping infrastructure was designed for four tasks:
1. model-based development of seismic signal-analyzing algorithms,
2. model-based development of protocol software offering cooperative  
 alarming, and other domain-specific distributed services,
3. configuration, simulation, evaluation, and step-wise improvement  
 of the EEWS models,
4. target code generation of specific software models.

Using this infrastructure, different testbeds can be offered, namely for
- the detection and description of P- and S-waves by (1),
- for the functional correctness of different protocol concepts by (2),
- and for the simulation of complete EEWS models (3).
In addition, our infrastructure will be used for prototyping software 
components of the target EEWS by (4).

Formal Alarming Protocol Specification in UML/SDL/C++

Example of C++-Code for Filtering Acceleration Signals

#include <iostream>
#include <iomanip>
#include <iterator>
#include <vector>
#include <cmath>
#include <cassert>

#include <numeric>

namespace Filter {

/* Cos-tapering */
template <typename Iter>
void cosTaper(Iter from, Iter to) {
    float rcos = .15f;
    int size = to - from;
    int nplus = int(size*rcos);

    for (int ln = 0; ln < nplus; ++ln) {
                float factor = (1 - std::cos((ln+ 1) * M_PI / nplus)) * . 5f;
                *(from + ln) *= factor;
                *(from + size - (ln+ 1)) *= factor;
    }
}

/* Average */
template <typename Iter>
float average(Iter from, Iter to) {
    return std::accumulate(from, to, 0.0)/(to - from);
}

namespace { //anonymous: not for the public
class maxHolder {
        float max_;
        int i_;
        int at_;
public:
        maxHolder(): max_( 0), i_(0), at_(0) { }
        void operator()(const float& f) {
            ++i_;
            float abs = std::abs(f);
            if (abs>max_)  { max_=abs; at_=i_; }
        }
        float max() { return max_; }
        int at() { return at_; }
};
}

Model-based Prototyping Infrastructure for EEWS Summary

Seismological Analyzis
- STA/LTA
- PGA, PGV, PGD, CAV
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SOSEWIN Architecture
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