CSE6392- Reasoning with Uncertainty Homework 2: Markov DecisionProcesses
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MDP

For this Projectyou have to implementa solutionalgorithm(eithervalueiterationor policy iteration)
for asimplegrid-basecdhavigation problemwith a singlegoallocationandanarbitraryconfiguration
of obstacles.

In this problemanagentavigatesonab x 5 grid usingfour actions,N, W, S, E. Eachof theactions
leadsto thenext squardn the givendirectionwith a probabilityof 0.8 andto eachof the neighboring
cellsata 90° anglewith a probability of 0.1. If the actionwould leadacrossthe grid boundarythe
actionwill resultin stayingin the samegrid cell. The following figure shavs an examplegrid and
illustratesthe probabilisticactions.
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The singlegoallocationis indicatedby a G andthe obstaclesare shovn asshadedyrid cells. The
rewardfunctionfor this problemis suchthattheagentrecevesarewardof 1 whenit reacheshegoal
andarewardof —1 everytimeit hitsanobstacle.

1. Implementasolutionalgorithmfor this MDP problem.The obstacleandgoalconfigurationrcan
be assumedo be known at compiletime (i.e. you caninitialize themin your code). However,
yourcodehasto beableto solve arbitraryobstacleandgoalconfigurationsThegoalis assumed
to beabsorbingi.e. oncetheagentreacheshe goalstatethetrial terminates.).

For this projectyou areto handin your MDP code(make sureyour codeis documentedand
examplesolutionsfor two differentgoalandobstacleconfigurationgyou shouldpresenthem
by providing the bestactionandthe correspondingaluefor eachof thegrid cells).

Everythingshouldbe submittedelectronicallyto huber @omega.uta.edu.
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