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Assumptions

• Weightless environment
• Robots

– Bring blocks to structure
– Move in any direction along surface

• Blocks
– Cubic
– Physical movement restrictions



Movement constraints



Building a desired structure

• Figure out where blocks go
– Communicating blocks coordinate process

• Shared coordinate system
• Explicit representation of desired structure
• Blocks tell robots where to attach

– Avoid dead ends

• Get them there
– Comparison of three algorithms

• Systematic search
• Random walk
• Gradient following
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Block algorithm

• From neighbors, get coordinates, blueprint,
and info on previous attachment

• For site at each open face, check:
1. Blueprint specifies block there

2. No separated blocks in any row

3. No separated blocks in any plane



Block algorithm

• Sufficient to build any desired solid
structure, if intended concavities are
wide enough to accommodate robots
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Summary

• Decentralized algorithmic approach to
automatic construction of solid 3-D
structures

• Relevant to existing hardware systems
– Bipartite (robots + blocks)
– Homogenous


