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Exact Feasibility Testing 

• Given: a subset of American TV stations 
 

• Ask: can they be packed into a reduced set of 
channels (e.g., UHF 14-30)? 
– Must respect all interference constraints 
– Must introduce no additional simplifying assumptions 

(“exact”) 
 

• Goal: obtain a correct yes/no answer to this 
question within a reasonable amount of time 



Interference Constraints 

• Pairwise interference:  prohibit channel assignments in 
which interference between any pair of stations exceeds 0.5% 
of served population (NPRM “Option 2”) 

– Short spacing:  pairs of stations now interfering above 0.5% 
can continue to cause the same pairwise interference 

• Land mobile operations:  restricted joint channel 
assignments for stations broadcasting from given tower pairs 

• Border constraints:  protected channels near 
Canadian, Mexican borders 

 

We’re developing software to output “problem instances” 
(sets of stations + constraints) in flat, human-readable form. 



Satisfiability Testing 

• Given a propositional logic formula, does there 
exist an assignment of (true/false) values to its 
variables that makes the formula true? 
 

• E.g., a formula with 4 variables and 2 “clauses”: 

 
 



Encoding Station Packing as SAT 



Generating Problem Instances 



Is Exact Feasibility Checking Feasible? 

• Enormous SAT instances 
– 10,000s of variables; 100,000s of constraints 
– Are they solvable within a reasonable amount of time? 

 

• I’ll report on a research project investigating this 
question.  I’d like to acknowledge: 

 
 

 
   
               Alexandre Fréchette   



Comparing SAT Solvers 
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Picosat in more detail 
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Automated Algorithm Configuration 

• Many design choices are faced in the 
implementation of a heuristic algorithm 
– exposed by an algorithm designer as parameters 

• A decade-long focus of my research group: 
automated algorithm configuration 
– replace human design effort with machine time 
– achieve better performance 

• We used SMAC [Hutter, Hoos & Leyton-Brown, 2011] 

– a Bayesian optimization method 



Automatic Configuration 
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Ongoing Research 
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