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Example : LBFGS-B (limited-memory BFGS 
with boundary constraints)

» A popular Quasi-Newton method  

» Requires only the objective function and its gradient 

» Used when the true inverse of Hessian is too complicated 
to handle or does not exist 

» C code implementation with MATLAB mex wrapper is 
available at: https://github.com/stephenbeckr/L-BFGS-B-C

https://github.com/stephenbeckr/L-BFGS-B-C
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Framework : RunSimulation()

%% Set STIR parameters 
param = SetParameters();

%% Set STIR Image/Data descriptions 
desp = SetDescriptions(param);

%% Create data 
data = CreateData(param, desp);

%% Problem to solve (minimize) 
fun = @(x)Problem2Minimize(x, param, desp, data);

%% Set LBFGS-B options and execute LBFGS-B  
[x, info] = RunLBFGS_B(param, fun);

[function_value, gradient] = fun(x)
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Set STIR Parameters : Parameters
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Set STIR Parameters : Scanner

http://stir.sourceforge.net

http://stir.sourceforge.net
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Set STIR Descriptions : Data
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Set STIR Descriptions : Image
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Set STIR Descriptions : Projection Matrix
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Create Data : Phantom
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Create Data : Projection Data



Create Data : Forward Projector
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Problem to Solve : Objective Function
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Problem to Solve : Gradient
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Problem to Solve : Backward Projector
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LBFGS-B : Set Options

https://github.com/stephenbeckr/L-BFGS-B-C

https://github.com/stephenbeckr/L-BFGS-B-C
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LBFGS-B : Execute
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Run Simulation
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For more results …
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Conclusion

» Calling STIR from MATLAB makes the library more flexible 

» STIR in MATLAB is still in progress 

» Need more work to prevent crash (swig, C++, MATLAB)


