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Veridian Systems Division proposes to design a useful Self-RepIicating System (SRS). As
shown Izay NASA’s summer study Advanced Automation for Space Missions , and other smaller
studies , the gevelopment of dynamically reconfigurable SRSs that implement Universal

Constructors (UC) can revolutionize future space missions. For example, a self-replicating lunar
factory could build solar cells a4nd other manufactured tools with which to explore and develop the

Moon with exponential growth.  But despite the fact that these studies showed the tremer51dous

power of machine self-replication, there have been no serious attempts to further the field.
However, two recent small efforts have resulted in some success. We propose to build upon one
of those successes by designing a system of Kinematic Cellular Automata (KCA) cells that are
configured as a limited implementation of a Universal Constructor.
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The trivial self-replication is easy, but the final goal of autotrophic self-replication is certain to be
extremely difficult. So there is a huge unexplored area between theses two extremes, and we
believe that an iterative approach of gradually moving complexity out of the environment and into
the cell is the best chance at characterizing it.

Macro-scaled self-replication may be cumbersome and impractical, but with the advent of
nanotechnology, “self-replication is widely viewed as the7 key to an entirely new industrial era that

may one day replace modern microelectronic systems.” Also, self-replicating nanotechnology
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would reduce the price of complex manufactured goods to that of agricultural products. But first
we need to understand self-replication.
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Given such potential, it is incredible that half a century after John Von Neumann’s seminal work,
and 23 years after NASA'’s follow-on project, we do not have a single useful SRS, and little idea
of the answer to the question:

How do we quantify the difficulty of implementing machine self-replication for universal
constructors?



