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Projet Rover

Introduction

Ce document a éteé rédigé par un équipe de développeurs du master développement
logiciel a l'université Paul Sabatier.
L’équipe est composée de:

e Jordan Blanc-Poujol

e Guillaume Guinedor

e llja Kroonen

o Kevin Marchois
Notre équipe est composée de 4 membres avec I'aval de Mr. Bruel. En effet notre projet
était déja commencé lorsque les limites dans la taille du groupe ont été énoncées.

Dans ce document nous allons présenter le travail de modélisation réalisé sur le projet
Rover, qui est un robot permettant I'exploration a distance.

Voici les différents diagrammes qui seront présenteés :

e Un diagramme de contexte (bdd)

e Un diagramme des exigences (req) du systeme

e Un diagramme des cas d'utilisation (uc) du systéeme
e Un diagramme de blocks (bdd)

e Un diagramme interne de blocks (ibd)

e Un diagramme de packages

e Un diagramme de séquences (rencontre un mur)
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I) Diagramme de contexte
«blocks «blocks
Moteur + motewr_1 [1] Camera
2] + context_1 «hlocks Foit 1 [1]
+can
+ corftbkt_1 Context Neonter 3 + camera_ 1
¥ contf—:lkl_lt ?15_
+ CiRhE ﬁénteﬁ 31 ggr ﬂ:%dltext_l
+ rover_1 1 fl ntﬂé ext— [1]
«hblocko [1] + robotic arm-1  «hlock»
Rovel Robotic arm
+support_plug_1 + roue + batterig 11 ! [1 [1]
[1] [4]] £ + a|dumg1_]1 + chassm_]l + sensar.1

«black «blaclo «block» «black «blacko «blaclor

Support_Plug Roue Batterie Arduing Chassis Sensor
II) Diagramme des exigences
Requirements V1
E3 Functional
- £ Hardware |
-requ\remem» —requuremem.- arequlrernentn
F&] ROVER_FUNC_010 ] ROVER_FUNC_020 ROVER_FUNC_030 srequirements «requirements
InformationCompartment InfarmationCompartment InformationCompartment E=) ROVER_HARD_020 | ROVER_HARD_010

id = "ROVER_FUNC_010" id = "ROVER_FUNC_020" id = "ROVER_FUNC_030" InformationCompartment Information Compartment
text = "The Rover must support various | | text = "The Rover must explore a flat text = "The Rover must report a id = "ROVER_HARD_020" id = "ROVER_HARD_010"
payloads (sensors/camera/robotic arm) || room (without hales) autonemously” | | map of the explored environment” text = "The Rover must be built with text = "The Rover must be
thanks to a pluggable software widely available hardware pieces built with the Polulu Dagu
architeeture” (Arduino, Raspberry Pi)" Rover § platform”

3 Not functional

srequirements srequirements
ROVER_NFUNC_010 ROVER_MFUNC_020
InformationCompartment InfarmatienCompartment
id = "ROVER_NFUNC_010" id = "ROVER_NFUNC_D20"
text = "Battery must provide an text = “The Rover must be assembled
autonamy of at least 10mn" with limited soldering capabilities”

wrequirements
[ ROVER_NFUNC_030
InformationCompartment
id = "ROVER_NFUNC_030"
text = "The Rover must be packageable for
flight trave| (less than 10Kg including a flight
case, handluggage max dimensions)"
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Requirements V2

B3 Functional |
«reguirernents sreguirermnents
=] ROVER_FUNC_040 =] ROVER_FUNC_050

«Regquirements «Reguirements
id=ROWVER_FUMNC_040 id=ROVER_FUNC_050
text=The Rowver must explore text=The Rover must be contralled
dangerous areas (with many obstacles/ through an &ndroid application
haoles, ...)

£ Safety

sreguirements
= ROVER_SAFE_010
=Requirement=
id=ROWVER_SAFE_010
text=The Rowver must avoid crash in
obstacles

Requirements V3

B3 Functional

srequirements arequirements arequirements
£ ROVER_FUNC_080 E] ROVER_FUNC_070 ! ROVER_FUNC_080
«Requirements «Requirements «Requirements
id=ROVER_FUMC_D60 id=ROVER_FUNC_070 id=ROWVER_FUMNC_080
text=The Rover must be controlled text=The Rowver must provide images text=The Rover must differentiate
through an loS application of the explored environment walls from inclined pathway

£ Safety

sreguirements
E] ROVER_SAFE_020
«Reguirements

id=ROVER_SAFE_020
text=The Rowver must avoid falling an its backside
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Satisfy V1
ROVER_FUNC_010 Satisfy1
«abstractions Support_Plug
id = "ROVER_FUUNC_010" =]
ROWER_FUMC_020 Satisfy2
- «abstraction» Sensor
il = "ROVER_FUMC_020" ST T
ok T Dmsmy vmmyrod e Elot vmn frasidln oy v by |
ROVER_FUNC_030 Satisfy3
P «bstractor> | Camera
id = "ROVER_FUMNC_030"
ROVER_HARD_020
Satisfy4
wabstraction: -
Arduino
id = "ROVER_HARD _0z20"
text = "The Rowver must be built with
ROVER_HARD 010 .
Satisfys
«abstractions Chassis

id = "ROVER_HARD _010"
text = "The Rover must be built with the
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ROVER_NFUNC_020

ROVER_MFUNC_010

ROVER_NFUNC_030

Cavl

X

Utilisateur

O Piloter Rover

/

 Piloter automatique..

G—— O Piloter manuellement

£
2 Controller Rover
ExtensionPointl
B e

© Cartographier zone
D Utiliser e bras

V)

Un diagramme de blocs

TP SysML

Satisfya
«abstractions

Diagramme des cas d’utilisation

2014/2015

Batterie

© Diriger via appli andraid

I

© Utiliser caméra vidéo

 Diriger via loS

R

© Controller caméra

© Recevair les images
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=hlocks
Rowver

properties

operations

constraints
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[L .
+ [1]
Partie interne du systéme AN
+ supidrt_plug_1
ablocks
shlocks block
Chaseis Support_Plug L] ”._
assls properties Batterie
properties properties
operations
operations operations
constraints
constraints rt_plugl 1 constraints
t_pluqa}
1]
teur_1
+ciermtte_t
shlocks sblocks sblocks sblacks
Maoteur Camera Robotic arm
properties properties properties properties properties
operations operations operations operations operations operations
constraints constraints constraints constraints constraints constraints

V)

Diagramme interne de blocs

«block»
@ Rover

«parts

=1 moteurDroit: Moteur

(= roueMotriceDroite: Roue

«parts
© part5: Roue

«part»
=] part6: Roue

Bl in Commandes: <Undefined>

B inout Données: <Undefined>

«parts
= part4: Arduino

El ouf commandeGauche: <Undefined >

B in flowportl: <Undefined>

e

=) moteurGauche: Moteur

«parts
5 roueMotriceGauche: Roue

out flowport3: <Undefined>

B in flowport2: <Undefified>

B in Electricite: <Undefined >
&l out commandgDroite: <Undefined>

parts
& part2: Support_Plug

B inout Donné

«referencex i

«references !

! |

[— I : |
! (S referencel: Sensor ! | (5 reference3: Robotic arm;
r r

! |

i

=]
&l out Données: <Undefined>

~ " " BYin Electricite: <Undefined >

{7}

inout Données: <Undefined>

«reference»
=) referencel: Batterie

defined>

«parts
& partl: Chassis

A~
1]

B in Source Electrique: <Undefined>
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VI) Diagramme de séquence

Esd: Interactionl J

‘ o part2:Support_Plug

‘ = moteurDroit:Moteur

- partd:Arduine ‘ Y moteurGauche:Moteur

=] CollisionDetected

E] SetSpeed()

SetSpeed()

=] CollisionEnd()

=] SetSpeed()

= SetSpeed()

[ " & SR oy S A8

NN

SR 1A P
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VII) Diagramme de séquence

£ Requirements
£ User case

vl £aBoD

Eawvl
Eaw?

EaIBD

Fav2

£av3 [
£ Sequence

VIII) Structure du modele
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4 7 SysMLmodel
4 B3 Requirements
4 EOV1
4 7 Functional
zRequirernent= ROVER_FUMC_010
«Requirement= ROVER_FUMNC_020
«Requirement= ROVER_FUMNC_030
B Diagram V1_Functionnal_Satisfy
4 7 Hardware
«Requirement= ROVER_HARD_020
«Requirement= ROVER_HARD 010
B Diagram V1_Hardware_Satisfy
4 3 Mot functional
«Requirement= ROVER_MFUMNC_020
; «Requirement= ROVER_MFUMNC_010
«Requirement» ROVER_MFUMC_030
& Diagram V1_MetFunctionnal_Satisfy
B Diagram Requirements
a B0 V2
4 7 Functional
zRequirernent= ROVER_FUMC_050
«Requirement= ROVER_FUMNC_040
4 [ Safety
«Requirement» ROVER_SAFE_010
B Diagram Requirements
a4 V3
a4 3 Functional
«Requirernent» ROVER_FUMNC_060
=Requirernent= ROVER_FUMC_070
«Requirement= ROVER_FUMNC_0E0
4 [ Safety
«Requirement» ROVER_SAFE_020
B Diagram Requirements

2014/2015
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a 3 Usercase
% Utilizateur
£3 Packagel
4 A utilisateur_controller rover
(=1 utilisateur : Utilisateur
= controller rover : Controller Rover
a F V3
a 2 Diriger via lo5
D: <Extend> Controller Rover
4 2 Utiliser carnéra vidéo
A <Generalization> Controller Rover
4 2 Controller caméra
A <Generalization> Utiliser caméra vidéo
4 0 Recevoir les images
A <Generalization> Utiliser caméra vidéo
4 OV
4 0 Controller Rover
ExtenzionPointl
4 0 Piloter Rower
A <Generalization> Controller Rover
4 2 Piloter automatiguement
A «Generalization> Piloter Rover
4 0 Piloter manuellerment
A <Generalization> Piloter Rover
4 0 Cartographier zone
A «Generalization> Controller Rover
4 0 Utiliser le bras
A <Generalization> Controller Rover
4 BO V2
4 2 Diriger via appli android
E:; <Extend= Controller Rover

3% Diagram UseCasePilotage

2014/2015
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a 77 BDD
= Partie interne du systéme..,
= Partie externe du systéme...

4 «Blocks Rover
=l chassis_1: Chassis
(=1 batterie_1 : Batterie
=l support_plug_l: Support_Plug
=l context_1: Context

4 «Blocks Chassis
=l chenille_1: Roue [4..4]
= arduino_1: Arduino
=1 moteur_1: Moteur [2..2]
= context_1: Context

a4 «Blocks Batterie
B «FlowPort= Electricite
=l context_1: Context

4 ./ A _chassis_1_rover 1
= rover_1 : Rowver

4 ./ A_batterie_1_rover_1
=1 rowver_1 : Rowver

4 «Blocks Support_Plug

zensor_l i Sensor

O

=1 camera_l: Camera
=1 robotic arm_1 : Robotic arm
[ «FlowPort= Electricite
=l referencel : Sensor
=l referenced : Camera
=l references : Robotic arm
B «FlowPort= Données
=l context_1: Context
4 f Connectorl
— <Connector End>
—d <Connector End>
4 {/“ Connector?
— <Connector End=>
— <Connector End>

2014/2015

4 0/' Connector3
—d < Connector End>
— «Connector End=
4 «Blocks Roue
=1 chassis_1 : Chassis
EH «FlowPort= Mécanique
= «FlowPorts flowport2
= context_l : Context
4 «Blocks Arduing
chassis_1 : Chassis
«FlowPort= Electricite
«FlowPorts commandeGauche
«FlowPort= Données
«FlowPorts commandelroite
context_1 : Context
8 Toast()
./A_chenille_l_chassis_l
/A_arduinn_l_chassis_l
4 A_support_plug_1_rover_1
=1 rover_l : Rover
4 «Blocks Sensor
= support_plug_l: Support_Plug
El «FlowPort= Données
= context_l : Context
4 «Block» Carnera
= support_plug_l: Support_Plug
El «FlowPort= Données
= context_l : Context
4 «Blocks= Robotic arm
= support_plug_l: Support_Plug
B «FlowPort= Données
= context_l : Context
o A_sensor_1_support_plug_1
/A_camera_l_suppu:urt_plug_l
o A_robotic arm_1_support_plug_1

0 mmm@0
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a «Block= Moteur
chassis_1 : Chassis
=FlowPort= Electricite
=FlowPort= Mécanique
«FlowPort» Commandes
«FlowPort= flowportl
=FlowPort= flowport3
context_1 : Context
./ A _moteur_1_chassis_1
4/ Associationl
= support_plug : Support_Plug
4/ Association?
=l support_plug : Support_Plug
4/ Association3
= support_plug : Support_Plug
CollisionDetected
CollisionDetected
SetSpeed
CollisicnEnd
7, «Satisfy= <Abstraction> Satisfyl
A2 «Satisfys < Abstraction> Satisfy2
A «Satisfys <Abstraction> Satisfy3
A «Satisfys <Abstraction> Satisfyd
A, «Satisfys <Abstraction> Satisfy5
A2 «Satisfys < Abstraction> Satisfy6
Bg Diagram BDD_Rover

I feEE D

B B E

e
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a B3 1IBD - -
p «Blocks Raver =l SetSpeed_Messaged
= partl : Chassis ] SetSpeed_Messaged
= referencel : Batterie =b setspeed Messaged
X =1 SetSpeed_Messageb
E part2: SUFPD”:_I-:"U? T4 Diagram ReactObstacle
roueMotriceDroite : Roue
= partd : Arduino 4 [ Context
= moteurDroit : Moteur 4 «Block= Context
H «FlowPorts Source Electrique & moteur_1 : Moteur [2..2]
= moteurGauche : Moteur =l arduine_1: Arduino
= part5: Roue (=] batterie_1 : Batterie
= part : Roue =l roue_l:Roue[4.4]
= roueMotriceGauche : Roue = support_plug_1: Support_Plug
p a/' Connectorl =1 rover_l: Rover
—d <Connector End> =] camera_l: Camera
—d <Connector End> =] robaotic arm_1 : Robotic arm
» & Connectos? (= sensor_l: Sensor
. # Connector3 = chassis_L: Chassis
. & Connectord # A _context 1_moteur_1
. # Connectors A A _context 1 _arduino_1
. & Connectorb A A context_1_batterie_1
. & Connector] A A context 1 roue 1
. & Connector8 # A_context_1_support_plug_1
. & Connectorld A A context_1_rover 1

#

4/ Association A A context_1_camera_l
A A context 1 robotic arm_1
# A _context 1 sensor_l
A A _context 1 _chassis 1
By Diagram BOD Context
ﬂ; Diagram PackageDiagram

= blockl : Rowver
4 ./ Association2
=l rover : Rower
4 o Association3
= rover: Rover
4 /Assu:uciatiu:und
=l rover : Rower
4 o Association5
= rover: Rover
4 /Assu:uciatiu:unﬁ
=l rover : Rower
4 o Association?
= rover: Rover
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Conclusion

Ce petit projet nous a permis de découvrir SysML et a été une bonne mise en pratique de
ces connaissances, ainsi que la découverte d’'un nouvel outil Papyrus qui pourrait s’avérer
utile dans nos stages.

En effet I'utilisation de SysML nous a permis d’intégrer un nouvel aspect de la
programmation que nous n’avions pas pris en compte jusqu’a lors, I'aspect physique du
projet. Nous avons appris a ne plus penser uniquement « logiciel », et a intégrer des
éléments extérieurs au logiciel comme les capteurs, les roues.

L’utilisation de SysML nous a aussi donné la possibilité de créer des diagrammes
dynamiquement. En effet par exemple la construction du BDD nous a permis de construire
I'IBD en important directement les différents éléments du BDD.
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