
HAL Id: hal-00123273
https://hal.science/hal-00123273v2

Submitted on 17 Feb 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

An Architecture for Autonomy
Rachid Alami, Raja Chatila, Sara Fleury, Malik Ghallab, Félix Ingrand

To cite this version:
Rachid Alami, Raja Chatila, Sara Fleury, Malik Ghallab, Félix Ingrand. An Architecture
for Autonomy. The International Journal of Robotics Research, 1998, 17 (4), pp.315-337.
�10.1177/027836499801700402�. �hal-00123273v2�

https://hal.science/hal-00123273v2
https://hal.archives-ouvertes.fr








N

S

EW

perception

mission

10 s

1 s

0.1 s

Modules

communication

OPERATOR

reports

state

requests reports

control

proprioceptive
    sensors

proximetric
  sensors effectors exteroceptive

   sensors

ENVIRONMENT

De
ci

si
on

al
Le

ve
l

Ex
ec

ut
io

n
Co

nt
ro

l L
ev

el
Fo

nc
tio

na
l

Le
ve

l
Lo

gi
ca

l
Sy

st
em

Ph
ys

ic
al

Sy
st

em

Executive

servo−control
control

reflex actions

Plan Supervisor

Task Supervisor Task
Refinment

Mission
Planner

Sensor and Effector Interface

monitoring

modelling

requests







platform
 control

   video
acquisition

 visual
tracking

camera

platform

Module

activity
poster

position
control

    local
avoidance

odometersonars driving−wheels

sonar
control

im
ag

e

us
 d

at
a

reference position

(executive)

tracking +
avoidance

or

position
control

 visual
tracking

   wall
following

1P 2P 3P
   path
tracking

)tracking_request (

poster poster poster

poster Pn

driving−wheelsodometer





functional
posters

control
poster

(to sensor or effector or other module)

activities

controller

requests replies
clients

  control
database

functional
database

requests / replies  library interface

data
flow

execution  engines

po
ste

r  
ac

ce
ss

   l
ibr

ar
y  

int
er

fac
e

exec/−
init/−

abort/−

abort/−−/ended

−/failed

−/failed

abort/−

−/ended

− / execution
control / − events

FAILED

INIT.

INTER.

EXEC.IDLE





Interface
Libraries

   Test
Program

Module

GenoM

   Formal
Description

Generic
Module
Skeleton

Parser +
Makefiles

code files

C
om

p
il

at
io

n
  +

  L
in

k
s

Algorithms
(codels)

(1)

(2)

(3) (4)





Auto−
 maton

Request
Monitor

 Reply
Monitor

repliesrequests

reports

Functional  Level

Decision  Level

Ex
ec

ut
io

n
St

at
e

action orders

R
eq

ue
st

D
es

cr
ip

tio
ns





PlannerSupervisor
goal + state

goal + goal modalities

situation−driven
procedures

processes

signals to/from
processes

plan + 
plan modalities

















Subgoal
analysis

Threat
analysis

Resource
analysis

pending
subgoals

resource
conflictsthreats

Control Module

Chooses a flaw and
 one of its resolvers

FLAWS & RESOLVERS

CURRENT PLANCURRENT PLAN SOLUTION
PLAN

Analysis
Modules

Time map Variable
constraints Constraint

Managers

no flaw

resolver
insertion

INITIAL
PLAN







ReportsPlan

Planner

Planner

Mission

Reports

Planner

Mission Planner

Plan−Merging

Task

Task Refinement request

Plan Merging request

Mission Layer

Task Layer

Coordination Layer

Coordination
Supervisor

Supervisor
Task

 Plan steps
(trajectories)

Mission steps
   (routes)

Plan  synchronizations
(multi−robots trajectories)

Coordinated
      Plan

Task Refinement

Mission Refinement request

Replies
Requests

Execution

Supervisor
Mission

Control

Reports

Central Station

Execution

events

DECISION
LEVEL

CONTROL
LEVEL

FUNCTIONAL
LEVEL Modules





 Communication
 Inter−Robots

Perceived
Obstacles

Plans
multi−robots

Poster

MODULE

Motion
Planner

Position
Monitoring

External
Perception

Local
Avoidance

Motion
Execution

Central Station
Communication

Current
Position

Environment
Model

Executive

Central Station

proximetric
sensors

proprioceptive sensors proximetric
sensors& effectors

poster update
poster read

client/server relation

Application
Services

robot i

robot j

FUNCTIONAL
LEVEL

CONTROL
LEVEL

LOGICAL
LEVEL







© Oper

© Oper
© Oper



© Oper © Oper













View publication statsView publication stats

https://www.researchgate.net/publication/29648870

