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Abstract: Today’s robots are very brittle in their intelligence. This follows from a legacy of industrial
robotics where robots pick and place known parts repetitively. For humanoid robots to function as servants
in the home and in hospitals they will need to demonstrate higher intelligence, and must be able to function
in ways that go beyond the stiff prescribed programming of their industrial counterparts. A new approach
to service robotics is discussed here. The affordances of broad classes of common objects such as chairs,
cups, etc., are defined. When a new object is encountered, it is scanned and a virtual version is put into
a simulation wherein the robot “imagines” how the object can be used. In this way, robots can reason
about objects that they have not encountered before. After affordances are assessed, the robot then takes
action in the real world, resulting in real2sim2real transfer. As part of this broad framework, probabilistic
methods on Lie-groups are used. These mathematical methods were developed originally by the presenter
for mobile robot state estimation, and have been adapted recently to one-shot learning of affordances from
demonstration. Videos of physical demonstrations will illustrate the effectiveness of this paradigm. Future
plans will be discussed, including the integration of large language models.
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