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What is inverse problem?

The inverse problem consists of using the actual result 
of some measurements to infer the values of the 
parameters that characterize the system.

--Albert Tarantola, “Inverse Problem Theory and Methods for Model Parameter 
Estimation”, Society for Industrial and Applied Mathematics, Dec. 2004.  
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Factor graph and message 
passing algorithm
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Factor graph in communication
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Factor graph in bio-sensing
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Message passing algorithm
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Density evolution

-- Thomas J. Richardson, M. Amin Shokrollahi, Rüdiger L. Urbanke, “Design 
of Capacity-Approaching Irregular Low-density Parity-Check Codes”, IEEE 
Transactions on information theory, Vol. 47, No. 2, Feb.  2001.
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Simulation Results
Communication System

*C++ open source code will be available online soon.
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Simulation Results

Bio-sensing System

*C++ open source code will be available online soon.

[2]



Conclusion

• Combined with iterative message passing 
algorithm, factor graph can serve as an 
important analysis and visualization tool 
that can produce probabilistic estimates of 
the unknown model parameters.

• Factor-graph based inverse analysis can 
be used for reliable communications and 
for biomolecular circuit analysis.
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