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ABSTRACT

The growing area of Internet-of-Things (IoT) offers numerous technologies, protocols and solutions which can be applied in different hardware setups including intelligent vehicles, smart homes, smart factories. As more and more IoT-based solutions are deployed in various domains, it is worth to examine how it can be applied in planetary defense. 
In our work, we propose a new deflection method which is inspired by Internet-of-Things. Instead of using one (or two) costly impactors to change the orbit of an asteroid, our focus is on such a system which contains many but cheap devices which are communicating with each other. From technology point of view, our method is based on combination of the laser deflection and the solar sail. In our proposed system, we utilize huge number of small solar sails deployed on the surface of the asteroid, and we increase the deflection power with laser beam. The different devices are communicating with each other to coordinate their activities to change the orbit of the asteroid.

Our system in a nutshell: The small sensors carry a solar sail and move it to the right place by jumping on the asteroid’s surface. Sensors jump with help of an electromagnet and an iron ball. Electromagnet attracts the iron ball, and the ball’s kinetic energy is passing to the sensor. Sensors’ positions are calculated by the direction and the time of flight of the radio waves. Landing unit and laser unit (which orbiting around asteroid) are fixed points which calculating the radio wave’s time of flight. To improve the results, we increase the number of fixed points, by attaching sensors to the landing unit in fixed positions. Once a sensor has reached the right place, it helps to calculate the next sensor’s position. 
In our paper, we present the system architecture, detail the sensor’s suggested structure and calculate its related parameters including energy consumption and jump distance). We show the efficiency our planned architecture and compare it with selected kinetic impact-based deflection techniques.
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