Agricultural Terrorist Attack Early Warning System: 

Organism-Based Sound Pattern Monitoring

Our approach interprets naturally occurring organism-based sound patterns which can yield an early warning to agricultural Chemical, Nuclear and Bio-attacks.  Scientific proof exists for predicting temperature by counting male “Cricket Chirps”.  These insect stridulation (specialized front-wing rubbing) sound patterns are based on ambient temperature and in degrees Celsius is roughly equal to the number of cricket chirps in 7 seconds plus 5, in degrees Fahrenheit it is equal to the number of cricket chirps in 13 seconds plus 40. 

We will investigate specific modulation of emitted sound patterns based on Insect and other Organism exposure to various low level nuclear, chemical and biological threats. Thus, if a cricket is heard to chirp 110 times per minute, the temperature is approximately 17.3 °C.  If the chirp rate (CR) deviates from the temperature predicted rate (TPR), an anomaly in the environment has occurred and this will signal further investigation of the monitored area.  

Micro-sized sound and temperature monitoring devices can be distributed in and around high risk agricultural communities and provide Early Warnings of crop related terrorist activities.  These chip-based devices will automatically correlate Chirp Rate and Temperature and when a critical parameter is violated, an emitted radio signal with GPS embedded information will allow localization and investigation of the monitored area.      

Experiments carried out on the snowy tree cricket (Oecanthus fultoni) suggest that the chirp rate is regulated by the rate of one or more cold-blooded metabolic reactions in the Insect. These experimental results are consistent with an exponential dependence on the cricket's absolute temperature. This type of behavior is described by the equation that was deduced by Swedish chemist Svante August Arrhenius in 1889 to explain the relationship between chemical reaction rates and temperature.  This can be viewed as a linear approximation to the exponential dependence and is usually accurate to within a degree or two over the range of temperatures at which crickets chirp. 

Observations of average frequency of chirping of a snowy tree cricket is 100 per minute at 17.3 °C, 126 per minute at 20.3 °C and 178 per minute at 25 °C.  A graph of this data clearly predicts that as the temperature increases, so does the chirping of the crickets. Therefore, the following formula can be applied to the data: 

For Celsius: 

Count the number of chirps in 7 seconds and add 5. 

For Fahrenheit: 
Count the number of chirps in 13 seconds and add 40

This formula is violated based on the insect’s health with chemical, low level (dirty bomb) radiation, and various bacterial and viral agents causing an appreciable difference in activity. This difference is then utilized as the signal parameter which alerts the sensors to a potential threat.  

