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Context

Guaranteed methods for missionswith
multiple robots without supervision or

centralized communication

Therobots run the same algorithm for a

common goal and they move asynchronously
Theyhavelimited communication capabilities and
are sucseptible to failures

The environment is discretized in a graph
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Distributed robotics algorithms
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Converging Tasks DivergingTasks
gathering exploration

patrolling
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Look compute move model

Theoretical framework for studying
different robotic scenarios in an
unified view

perception of LCM cycle
the environment

decisionbased on the
previousobservation

LOO COMPUTE

Moye
execution of the
decision
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Ad hoc problem solving

Problem Solution

PA Sa

PB SB

Pc Sc

PD impossible

Éhocmetodstor
solving

each problem 519
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Formalized problem solving

Problem Formalized problem Solution

PA A SA

PB D SB

Po Ii Sc

PD T Wh I impossible

Formalization standardized method
forall problems
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Formalized problem solving

Problem Formalized problem Solution
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Formalized problem solving

Problem Formalized problem Solution

PA A SA

PB D SB

Po Ii Sat

PD T Wh I impossible

Formalization standardized method
forall problems

possiblymodified 619




































































Theoretical background
Useful equivalences

M AffppI

MAKE
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Theoretical background
Useful equivalences

differentlevels
of equivalence
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Theoretical background
Useful equivalences

different levels
Of equivalence

Y
od
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Interesting directions

Common language for robot task

Reusable results from previousworks

Method for conceiving andverifying algorithms

Multiple points of view and Tools
for the same problem
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PSFeelfreeto reach me at hummes ieee.org




































































Robot tasks
ROBOT TASKS

It on Et ay Itf's
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specific.gg
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Robot tasks
ROBOT TASKS
INPUT COMPLEX

It on É a yet

t
solubility criteria

specific.gg
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Robot tasks
ROBOT TASKS

I ATE It 0INPUT COMPLEX

jfsWe use simplicialcomplexestorepresent
The combination ofpossibleconfigurations
of stat

a nisi rain i

33 v

Theinputiomplex represents all possible configurations
in which the robots can start in a givengraph
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Robot tasks
ROBOT TASKS
TASK DEFINITION

It Ei ay gift
S

solubility criteriaspecific É
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Robot tasks
ROBOT TASKS
TASK DEFINITION

IETF
0

A robottask is atriple I O t thatdefines
the pairs of initialandfinal states respecting QePII
the missionobjectives in J

Originally defined as thetriple I O 1
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Robot tasks
ROBOT TASKS
ROBOT SPECIFICATION

It on É a yet

t
solubility criteria
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ample
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Robot tasks
ROBOT TASKS
ROBOT SPECIFICATION

The protocol complex encodes all

T

subdivisions of a state according to Qe PII
its possiblevariations in an execution

x 0 x O

to s

I
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Robot tasks
ROBOT TASKS
SOLVABILITY

It on É a yet
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solubility criteria
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Robot tasks
ROBOT TASKS
SOLVABILITY

IETF
QE PII

allpossibleevolutions of a bots

how all robotsmaystart
andend theirmissions

PCI e g Es TE Ix o

has matching initial an finalstates added to Q

respects the robot'ssensinglimitations filteredby8
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Robot tasks
ROBOT TASKS
EXPRESSIVENESS

III on Pdgf outshone

A TeIx0

robot
A

specification
S S

solubility criteria
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Robot tasks
ROBOT TASKS

I a TEI O

WithThis formalization we can express

limitations in the sensors imposed by the 8 map

crash and freeze failures naturally expressed in
the lower dimensions of the simplicial completes

erratic behavior simple to represent as part
of the subdivision rules
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