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Graph-Based Semantic Structure for Floor plans
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The Intelligent Architect's Chest
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Messmer & Bunke‘s Approach 

Basic Idea:

• Represent graph as adjacency matrix,

• compute all permutations of adjacency matrix,

• transform matrices into row-column vectors,

• arrange row-column vectors to a decision tree.

Reference: 

Messmer, B. & Bunke, H., 1999. A decision tree approach to graph 

and subgraph isomorphism detection. Pattern Recognition, 32,1998

. 
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Building Index – Determine Permutations



© markus.weber@dfki.de 2011  - Seite 6

Building Index – Adjacency matrix to row-column vectors
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Building Index – Decision Tree
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Subgraph Matching
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Problem

Permutations: 

…

18 !  =  6.4   × 1015

19 !  =  1.22 × 1017

20 !  =  2.43 × 1018

….

Becomes intractable with graphs larger than 19 nodes!
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Basic Idea – Define an order for graph
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Definition – Total order
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Definition – Well-founded order
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Definition – Weight function
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Definition – Labeled graph
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Modification – Building Index



© markus.weber@dfki.de 2011  - Seite 16

Modification – Decision Tree
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Algorithm
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Evaluation
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Conclusion

• Depending on the number of same labels, graphs up to 

30 vertices can be handled,

• Decision Tree contains less nodes, thus less memory 

consumption,

• Complexity analysis, proof of completeness and pseudo 

code in publication.

vs.
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Future Work

• Work on document analysis system to automatically 

extract graph from floor plans,

• Test algorithm on real data,

• Open-Source C++ implementation of method in progress.
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a.SCatch System



© markus.weber@dfki.de 2011  - Seite 23

Thanks for your Attention

Do you have any questions?


