UWB for Lunar Surface Tracking

NASA JSC is investigating ultrawideband (UWB) impulse radio systems for several different location estimation and tracking applications on the lunar surface. The applications currently envisioned include:

· Localization and tracking of mobile nodes on the lunar surface – In the absence of a lunar GPS satellite network, there will be a need for a lightweight, low-power network that can be deployed on the lunar surface to track autonomous vehicles or EVAs. Technologies being investigated include infrastructure-based techniques, in which the network nodes cooperatively track UWB signals emanating from the mobile node, as well as client-based techniques, in which the mobile node determines its position autonomously based on proximity detection or relative position estimation of transponders (RFID tags) with known locations.
· Indoor (habitat) asset localization – Within the lunar habitat, there may be a need to automatically track and record the storage location of arriving inventory, locate assets that are used and re-distributed on a regular basis, or track rovers within the environment. The approach currently under study utilizes a fixed network of UWB transceivers distributed at known locations throughout the habitat to perform geometric localization (TOA, TDOA, AOA, etc.) of items within the environment equipped with active UWB RFID tags.
· Precision tracking of robots or robotic manipulators – Both within the lunar habitat and on the lunar surface, there may be a need to perform precision tracking and guidance of remotely operated vehicles or to track and control the position and orientation of robotic manipulators with high precision. The approach currently being investigated utilizes a fixed network of UWB receivers distributed at known locations within the habitat to simultaneously track one or more small, low-power UWB transmitters attached to the target object using geometric localization techniques.
