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Modeling for robot task planning based on light

weighted Markov decision process

Wang Wenshan Cao Qixin
(Research Institute of Robotics. Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract To overcome the deficiencies of the classical planning model and the Markov Decision
Process (MDP) model, a light-weighted Markov decision process (LMDP) model was proposed. This
is a simplification of the MDP model, retains the uncertainty feature for realistic environment, and is
able to handle large-scale problems by reducing the branching factor of state transitions. Besides, the
convergence time is greatly reduced by initialization methods based on heuristic functions in classical
planning domain. The planning method based on LMDP model was compared with the Prost planner,
which is based on MDP model. The results show that using LMDP model, the planning efficiency is
improved, and the planning results better adapt the physical world.
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1 Modified TD
Initialize cost array V arbitrarily
Repeat
A<0
For each s€ S.
temp<V (s)
V($)<min,[c(a)+s, V(D +1—s,)
V(s)]
A<—max(A, [temp—V(s)|)
until A<Zf(a small positive number)
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def heuristicSearch(s, a) — 150
s’ <apply(ssa) — 200 .
if G then return c(a) 0 !
bestcost<—co £
for a' € A with best heuristic value: 1—TD(0. OFF 3 2—TF(0.9 ;
futurecost<heuristicSearch(s",a") 3—TF(0.5) $4—TF0.0)
if futureCost<bestCost ¥
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