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Intelligent Update of Environment Model in Dynamic Environments through
Generalized Stochastic Petri Net
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Abstract - This paper proposes an intelligent decision framework for update of the environment model using
GSPN(generalized stochastic petri nets). The GSPN has several advantages over direct use of the Markov Process. The
modeling, analysis, and performance evaluation are conducted on the mathematical basis. By adopting the probabilistic
approach, our decision framework helps the robot to decide the time to update the map. The robot navigates
autonomously for a long time in dynamic environments. Experimental results show that the proposed scheme is useful
for service robots which work semi-permanently and improves dependability of navigation in dvnamic environments.
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Map update, Generalized stochastic petri net (GSPN), decision framework
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Fig. 2 Decision Framework using GSPN.
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Table 2 Description for Fig. 2.

Place Description
PO State' navigation available.

P1 State! running AutoMove.
P2(P3) State! normal (abnormal) matching.
P4 State! Automove completed.

P5 State: Map update

Transition Description Firing rate

t0(tl) Start AutoMove(Map update) -

tl AutoMove completed Al
t2(t3) Normal(abnormal) matching. A2(A3)
415 Automove complete. A4A5

t6 Map update complete. A6

t7 Initialization. A6
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Environment
change occurst!

(b) Environment change
oceurs.

(a) Navigation in dynamic
environment.

30
Uncartainty increases due to
environment change)
[Ep——

(c) Uncertainty increases
due to environment
change.

k (e) Original map

Fig. 5 Experiment of map update.
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