Small Planetary RoversColin M. Angle and Rodney A. BrooksMIT Artificial Intelligence Lab1Cambridge, MA, USAApril 27, 1990IEEE International Workshop on Intelligent Robots and Systems IROS ’90

1 Support for this research was provided in part by a contract from ISX, in part by the University Research Initiative under Office of NavalResearch contract N00014-86-K-0685, in part by the Advanced Research Projects Agency under Office of Naval Research contractN00014-85-K-0124 and in part by a gift from Siemens.1 IntroductionWe argue that small rovers on the order of I to 2 Kg aresuitable for planetary exploration [Brooks and Flynn 89]. Notonly are they extremely cost effective, but they also enable anumber of new possibilities for scientific objectives .We have previously built a small IKg ([Angle 89] and [Brooks89]) six legged walking robot named Genghis. It was remarkablysuccessful as a testbed to develop walking and learningalgorithms. It encouraged us to build a more fully engineeredrobot with higher performance. We are building two copies ofthe robot, both 1.6Kg in mass. Their generic name is Attila. Attilahas 24 actuators and over 150 sensors, all connected via a localnetwork (the I2C bus) to 11 onboard computers.The robots are programmed in the subsumption archictecture(in actuality they are programmed in a higher level ’behavior’language).2 Planetary Missions with Small RobotsIn [Brooks and Flynn 89] we outlined the possible roles forsmall rovers in planetary missions. We discussed rovers rangingin size from a few kilograms down to tens of milligrams.The Attila robots are prototypes for planetary rovers at thelarger end of that scale. Since a principal cost of a planetarymission is payload mass, small rovers provide an immediateeconomic advantage. It is also possible to send more than onerover, perhaps tens, while maintaining the mass economy. Thishas two implications; redundancy reduces the need to have 100%reliability greatly reducing tbe cost of building each rover, andmultiple copies of a single rover mean that the manufacturingtechniques used can reduce the cost per gram of delivered robot.

2.1.4 Maintenance capability requirementsM1It must either have a lifetime energy supply on board (e.g., aradio-isotope thermal generator, or RTG), or it must be ableto recharge itself (most likely using solar power).M2It must be able to keep itself unclogged by dust.M3It must be able to survive in a high radiation environment.