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Abstract: As seen in the recent rapid development of generative Al, the number of model
parameters for machine autonomy and intelligence is increasing exponentially. Consequently,
these operations require enormous amounts of data and high-performance computing (e.g.,
NVIDIA's Blackwell platform), which will be unsustainable in the long-run due to constraints on
power. Our research showed, through paper publications and ongoing work on various concrete
applications, that autonomy could be developed more efficiently by classifying patterns in their
training data.

This talk will provide a general overview of the work that we have done and are doing towards the
ultimate goal of achieving data-efficient Al and control. It includes three main parts: 1) memory-
efficient architectures for reinforcement learning, 2) predictive and anti-redundant multisensor
fusion, and 3) robust and adaptive planning/control under uncertainties. We demonstrate our work
on a diversity of real-world problems including vehicle congestion control, multi-target tracking,
and power grid network fault-tolerant control. By optimizing these algorithms by learning patterns,
we can establish a more well-rounded approach to autonomy and intelligence as a whole.
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