How? How? How? How?

A first solution, more sophisticated methods. 

Definitions Definitions

Objectives vs Fitness/Heuristic is a way to inform the search about the direction to a goal. It provides an informed way to guess which path is promising. The heuristic function can be direct or indirect measurement, for example by providing only an approximation of the distance between a measurement and the optimum.

Heuristic function

Here's an algorithm for driving to someone's house :

Here's an heuristic for getting to someone's house : 

Definitions Definitions

Objectives vs Fitness/Heuristic

The objective function can be considered as a form of heuristics, except that it is a direct measure of the potential of an aspect of the solution. In this sense, the objective function often requires more expertise on the system than the heuristics.

A fitness function is a particular type of objective function that is used to summarise, as a single figure of merit, how close a given design solution is to achieving the set aims. Take the best and try again ? Take the best and try again ? Take the best and try again ? Take the best and try again ? e doesn't dominate h

Take the best and try again ? Take the best and try again ? Not so easy ! Not so easy ! Take the best and try again ? Take the best and try again ? b,c,d,e,h,i,j,k,o} {b,c,d,e,h,i b,c,d,e,h,i,j,k,o} {b,c,d,e,h,i b,c,d,e,h,i,j,k,o} {b,c,d,e,h,i b,c,d,e,h,i,j,k,o} {b,c,d,e,h,i b,c,d,e,h,i,j,k,o} {b,c,d,e,h,i,j} ranking is used to compute a fitness One famous algorithm NSGA 2 NSGA 2

P t Q t 20 P t+1 Q t+1 2N F 1 F 2 F 3 F 4 F 5 R t R t+1
keeping the Pt candidatesin the 3 first Pareto front to maintain diversity 

  Take the best and try again ? Take the best and try again ? dominates (is preferred to) an element x2 (x1⊣ x2) if : (a) x1 is better than x2 in at least one objective function and (b) not worse with respect to all other objectives.

  dominates (is preferred to) an element x2 (x1⊣ x2) if : (a) x1 is better than x2 in at least one objective function and (b) not worse with respect to all other objectives. e better on Price (False ) ? Gasoil (True) ? e not worse on Price (False) ?

  element x1 dominates (is preferred to) an element x2 (x1⊣ x2) if : (a) x1 is better than x2 in at least one objective function and (b) not worse with respect to all other objectives.

  Resuming the situation EA Algorithms proceed by indirect move on the n dimensions of Parameters space to get better values on Objectives space => FITNESS Hyp. of EA : A little move on parameter space could produce a better result on obj. space ... (an it works really well in many cases ...) e, f , h} {d} {c, d, h} {c, d} {a, b, c} {a} {a, b, c, k, l} {a, b, c, d, e, h, i, j, k, o} {b, c, d, e, h, i, j} ranking is used to compute e, f , h} {d} {c, d, h} {c, d} {a, b, c} {a} {a, b, c, k, l} {a,b, c, d, e, h, i, j, k, o} {b, c, d, e, h, i, j} e, f, h} {d} {c, d, h} {c, d} {a, b, c} {a} {a, b, c, k, l} {a, b, c, d, e, h, i, j, k, o} {b, c, d, e, h, i, j} e, f , h} {d} {c, d, h} {c, d} {a, b, c} {a} {a, b, c, k, l} {a, b, c, d, e, h, i, j, k, o} {b, c, d, e, h, i, j} e, f , h} {d} {c, d, h} {c, d} {a, b, c} {a} {a, b, c, k, l} {a,

  e, f , h} {d} {c, d, h} {c, d} {a, b, c} {a} {a, b, c, k, l} {a,

  e, f , h} {d} {c, d, h} {c, d} {a, b, c} {a} {a, b, c, k, l} {a,
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  minimize 2 freedom degree / parameters (genome) 200 islands (parallelism) of 5 minutes each 20000 evolutions performed by all the islands (200 island * 100 iteration ) 1 hook to save population ZombieLand ZombieLand val humanFollowProbability = Val[Double] val humanInformedRatio = Val[Double] val humanInformProbability = Val[Double] val result = zombieInvasion( humanFollowProbability : strategy to compare data (real/sim.) ? OpenMolisation : function to aggregate simulated data optimize perform with sum of distance criterium doesn't capture the overall dynamic to it's full extent Open question : introduce additional criterium ? change the aggregate function (MSE ?) Public policies, try to predict by optimisation Application to Zombieland Application to Zombieland val result = zombieInvasion( humanFollowProbability = vhFP, humanInformedRatio = vhIR + (formInform * vhIR), humanInformProbability = vhIP -(formInform * vhIP), humanExhaustionProbability = physic.humanExhaustionProbability -(runFast * physic.humanExhaustionProbability), humanRunSpeed = physic.humanRunSpeed + (runFast * physic.humanRunSpeed)need to choose a compromise The criteria are compatibles The criteria are either : totally independent in a "non constraining relationship" It still converge toward good solutions.