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© Simulation of the Bidirectional RRT algorithm by RENPSM
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Path planning

@ Motion planning problem
@ Holonomic vs Nonholonomic (x, y, 0)
@ Dimensions are important here: degrees of freedom
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Motion planning problem

Typical scenario in a motion planning problem:
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Motion planning problem

Typical scenario in a motion planning problem:

A n-dimensional space X
An initial state X -
An obstacle region Xyps *

A target region Xeng

Xend

O Xinit

_ - RGNC
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RRT algorithm: extension

An extension of the generated tree step:
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@ We generate a random point X,3nq
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RRT algorithm: extension

An extension of the generated tree step:

We generate a random point X,anq

Xnear = Nearest neighbor of the tree of x4

If diStance(Xrandyxnear) > dmin

Create xpey depending on Xnear

Add xpe, to the current tree
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RRT algorithm
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RRT algorithm

@ It manages nonholonomic, kinodynamic and environment restrictions
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RRT algorithm

It manages nonholonomic, kinodynamic and environment restrictions
The free space is explored in a uniform way

It is computationally tractable

A path can be generated by connecting two RRT: one from the
starting state, another from the goal state: Bidirectional RRT
algorithm
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Bidirectional RRT algorithm: a hint

o It is easy by its name:
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Bidirectional RRT algorithm: a hint

@ It is easy by its name:
@ An initial node at Xjnj¢
@ An initial node at Xeng

@ When they “find” each other, we return the path 2
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Random Enzymatic Numerical P systems with Proteins
and Shared Memory

@ Variables with numerical values
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Random Enzymatic Numerical P systems with Proteins
and Shared Memory

(]

Variables with numerical values

Specific kind of variables, called enzymes

@ Special alphabet of proteins

. F)a(F
o Finite set of programs F(x1p,- .., Xke.hn) el ﬁ; ) c1| Vi, Cnp | Vip
@ A membrane representing a shared memory
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A few slides ago...
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@ Global planning
@ Local planning

@ Control
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Simulation of the Bidirectional RRT algorithm by
RENPSM

Algorithm 3 GENERATE PATH
Require: =, Tena, I, p, A, X, Xops, dinin
Vi, Az s Er, I
Vi — {Zena by B, < I
for k=1 to K do
Trand — RANDOM_ STATE(X);
if EXTEND(7,,Trand,p, &, Xope, dinin) # Trapped
then
if EXTEND(7y, T, e, p, A, Xops, dinin) = Reached
then
return PATH(7,. 7,);
end if
end if
SWAP(7,. 73);
end for

= return Failure

INC
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Simulation of the Bidirectional RRT algorithm by
RENPSM

Algorithm 4 GENERATE_PATH_PARALLEL
Require: (x4, Tcna, I, p, A, X, Xy o, dyin
Vi, & {#inic}i Eq, < 0
Vo, & {Zenals B, < s
for i =1 to K do
Trand o — RANDOM_STATE(X);
Trandp — RANDOM_STATE(X )
begin parallel block
resulty = EXTEND(Ty, Ty and.ar 2 A Xoba, Bin)i
result, = EXTEND(7,, T gna b, fs A, Xobs, Qin )i
end parallel block
if result, # Trapped then

it EXTEND(7y, @ ncw: py Aty Xopes dnin) = Reached
then
return PATH(7,, 73):
end if
end if
if result, # Trapped then
if EXTEND(7,, Tpew. oy At Xope, dmin) = Reached
then
return PATH(7,, 73):
end if
end if
end for
return Failure
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Keys in the simulation

@ Proteins as commanders of the computation

@ Each 18 steps, a new iteration is started

@ Haltpem is the halting variable

ux

Min. cost 11.77 m
Max. cost 17.96 m
Avg. cost 13.42 m
Std. dev. 0.795 m
N. experiments 1435
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Simulation of the Bidirectional RRT algorithm by
RENPSM
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Future work

Formal verification of RENPSM
Change to nonhonolomic robots

Use differents kinds of P systems
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