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D GESMA : Skills & Missions

Mine warfare

Underwater Warfare
Environment

Platform susceptibility
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DCSD Lab: Systems Control and Flight Dynamics Department
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situation
planning assessment
> execution control <
guidance state
estimation

}ONERA . French Aeronautics and Space Research Center

ONERA

Human Factors

Decision

Control

Flight mechanics
& ldentification
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) PROLEXIA

e Small company
e Simulation
e Mission planning tools

Pralexii
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}Gesma studies on planning tools

e Assess reguirements for mission planning
tools for different levels of autonomy

e Assess adaptivity for Mine Warfare and
REA missions
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}Levels of autonomy

‘ Level 4 : Fully autonomous mission ‘
e —
e
‘ Level 3 : Goal driven planning & Operator supervision ‘
— ———
e
‘ Level 2 : Geographic trajectory planning (Wpts) ‘
— —
e
‘ Level 1: Ordered set of elementary controls ‘
— e —
e
‘ Level O : teleoperation ‘
prm— DGA/DET/GESMA | 06/04/2006 Diapositive N8 / 46
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}I\/Iilitary requirements

el ow bandwidth communication

eUnknown or hostile environment

eDiscrete or Unsupervised AUV mission

V

‘ Autonomy ‘
\/
‘ Adaptivity ‘

V

goal driven planning
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}Examples of goals

e Find a wreck (or plane black boxes)

e Survey a zone for mines detection,
classification and identification

e Find a free path suitable for amphibious
assault
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}Examples of adaptivity

If the current is strong and not in the main survey direction,
change the survey direction

If something is detected, try to classify by multi-aspect sonar
acquisition

If something is classify, try to identify by going over at low
altitude

If enter a posidony field, change mapping strategy

If sand ripples prevent from good detection, plan another
survey perpendicular to main sand ripples direction

7
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}Mission planning

e Data quality insurance
»« Exhaustivity (coverage, overlap, redundancy)
= Accuracy (altitude related to sensor definition, environment)

= Confidence (computer aided decision, performance criteria,
navigation errors)

e AUV security insurance
= Bathymetry
» Forbidden area
= Security immersion in traffic zone
= Strong currents

e Mission optimization
= Mainly for energy consumption
= Time/tide/currents
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}What you need IS:

e A nice AUV
» Redermor platform

e User friendly Operator MMI
= Preparation / Supervision

e Environmental database
= SHOM METOC guide / C-Map

e Automatic planning algorithm
= Dijkstra and Little algorithms (shortest path, lowest cost)

e Onboard supervision system
= Petri nets

e Events generation by sensors measurements and computer
aided treatments on sonars
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}The nice AUV : Redermor
0OA2 Ejmission

|

Planning optimization PLN
F N

Data — "1 Petri nets
etr1 player
manager > < »  Vehicle
GDD Pro?oSa behavior
Guidance GUI
{0A2and OA3
commands '
EVT v i
[ ‘ Interface of commands :
events IDC i
............................................. e Payload
OAl status consigns E drivers and
Data server of GESMA :evegnts G
OA_NAVIO ;
7'y 1
! Can big boxes

Sensors —| Drivers —» CAN Bus Drivers > Actuators

A 4
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} Mission planning MMI

e level 1 : text editor Or NIVAS/IOVAS
e level 2 : FLEET MANAGER

e level 3 and 4 : NIVAS/IOVAS
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}Environmental database
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}Planning algorithms
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mission graph
waypoint
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}Supervision by

WalT
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}Events generation, data treatment

e Apply to mine warfare

evénements + informations

actions = requéte de calcul
vers rdp ou serveur +—
venements + resultats

[ Re planning

7
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D Level 1: IOVAS MMI (Prolexia)

I OVAS

Interface Opérateur pour Véhicule Autonome Scus-marin

)
g%% A

Office National dEtudes et de Recherches Aérospatiales

CENTRE DE TOULOUSE
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}Level 1 : sequence of controls

}! 1ovas ¥v2.31b (Niveau 1) - [mission_1] - Etat: 0 =] x|
Mission Vehicules Environnement  Fenétres  Aide

X DWW if |B|58 |2
_ — EIZI Il Yue cartographigue . b S ;IQIZI

Tt d AR EY
= Lo mission_1 '}ww-zmg.zz; W4 27TBED. -'g.w'igz?-"s;aeg_ ;wqrza' 1.37 -}w 4265375 }wg:-zg‘m:xa
A environnement_8 ] i ! i i : i
= * wehicules i

] i
= 7 [ BT . 3 A |
= htecnmmandes i i SElEttIDI'II'IEI‘ =

-4 SumiCaplmm
{3 Girationlmm
{7 GirationlmmCapFinal

£2 SuiiCaplmm AT
A Givatinnlen

.

Selectionner une nouvelle commande

SurviCapdltifond
NiTaR R e SR SuiiCapyitimm
SuirviCaphitdltifond
Camera cl SuiviCapyitlmmerzionFinale
Camera acoustique L e SO L L e SuiviCapyitdtitudefondFinale

Sonar frantal

Sonar latéral =Bl
harges Ut\lesl

SuiviCapyitD eltal mmersion
SuiviCapyitDeltadtitudefond

Sonar a antenne S}'ﬂthétiqu& = WM diter la liste de commande : redermor ) [ Girabionlmm
Echo sondeur 3 1 | Girationdltifond
= f GirationlmmCapFinal
= 8652 ,-,,-,,.,-,,-,,-,,.i,-,,-,,-,,., Comrmande | Paramatre(s) | Charge(s) utile(s) G![at!nnﬁ'lhfundl:apl:lnal |-
_I :Ni}ﬁ,_ﬂ‘l‘?"'?’ﬁ ' £ SuniCaplmm (commaride_1) 50.000 sec, 2.000 noeuds G "at":'rll I'I'II'I'ID E:lt-EIEEIIZI
| A Girationlmm (commande_2) 85.000 sec, 1.461 degfs e g g
i {4 GirationlmmCapFinal {commande_3) 180.000 deg, -1.000 deg/s G I[EItII:II"I.":".“IfI:II"IIjD Eltal:ap
{1 SuiviCaplmm (commande_4) 120,000 sec, 2.000 noeuds H 1 1 i
{4 Girationlmm (commande_5) 180.000 sec, 0.500 degls G "atll:lnl FI'II'I'IE!TSII:IFIFIFIEI|E-' —
Anruler GiationdlttudefonFinale [
Annuler |

E ] Q-“Démarreri J EREN - Wi @ ”J | @] Microscft PowerPoint - [... | BN Tovas- 1 | 4} Tovas v2.31b (Miveau... J G
z,
Liberté « Egalité « Fraternité

e DGA/DET/GESMA | 06/04/2006 Diapositive N21/ 46 DGA

MINISTERE DE LA DEFENSE




E ]
=,
Liberté + Egalité + Fraternité

REPUBLIQUE FRANCAISE

MINISTERE DE LA DEFENSE

Fichier  Edition &ffichage Faworis  Oukbils: 7

T -1ojx

}Level 1 : mission script

]
&

EEl

@Précédente: - '\N; T Iﬁ: |‘/Fj Rechercher

L'.-D.ossiers | [ x Q | Y.

o

=l oK e

|L5) DATA_SHOM
=] ) MISSIONS
I BIB
150 Emy
i) MIss1 J
i) MIss3
Bl 25 vEH
| nouvesu_vehicule_1
3 nouveau_vehicule_2
B ) redermor
123 a1

| Taille | Type

Adresse ||:} i\ Tovas\MISSIONS\WEH! redermor, SIMUL
Dossiers X || Mom =
Bl ) Iovas ] [B) EffetlCdes.bxt
1) bin [£] Lcommandes, txt

[Z] param_ide.bxt

87 Ko Documnent bexke
1Ko Document texke
1Ko Document bexte

[ smMUz -
4| | » 4

param_ideixt - WordPad
Fichigr Editior  Affichage  Insertion  Farmat 7

MEl Lcommandes.txt - WordPad . - 10| x|

Fichier Edition Affichage Insertion Format 7

D[|e| Sl & &ew-| =

O] SR o il=al-] 3

IEourierNew j I‘ID j |Dccidenta| j G |f| s |EUU"E'NEW LI I1D j |Dccidental ﬂ G |f| s |£
.g-uq-|-2-|-3-|-4-|-5-|-5-|-?-u-g-u-g-u-m-u = g"'1'."2' B N S I Y e O I i 0 O O
aCC AVANCE max mpsi 0.25 - |immersion_init_m 0. 500 ]
ace chgt imm mwax mpsz2 0.1 altitudefond init m 30,000
acc_chgt altifond max mps2 0.1 cap_init deqy 0.000
ace giration max degps:z z.0 vitesse_initial noeuds 0.000
1sh cap deg 0.1 L] tension ¥V 240,000
1sb immersion m 0.1 capacite ih 160.000
lgh altitudefond m 0.1 #
lsh wvitesses mps 0.001 SniviCapImm 5S0.000 2.000 0O
consommation vehicule 3.3 -0.47 3.6 | GirationImm &5.000 1.461000 O
pas echantillonnage IOVAS = 1.0 = GirationImmCapFinal 180.000000 -1.000000 0
- B - | .| SuiviCapImes 120.000 2.000 O
Appuyez sur F1 pour obtenir de I'side A GirationImn 150.000 0O.500000 O ll
Appuyez sur F1 pour abteniv de l'aide i
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}Level 1 : controls

Parametres
=]
c c
k) S
5 3
[4]
) E % g [ e
Q © E £ © ke o s
2 £ L E S 4 ° 2
sl 2le|2|g|ls]&
© 5 G S G El 2|l B3| = o
(I [ = [ = | = 5]
ol Sl Sl S22 2|3 8| E |
Sl8|El8|2|8|s|e|8|)|¢s
Type de commande 3[S|E|S|®|S|E[38[S5S]8]|3
SuiviCapVitimm X
SuiviCapVitAltifond X
SuiviCaplmm X X
SuiviCapAltifond X
SuiviCapVitimmersionFinale X X
SuiviCapVitAltitudefondFinale X X
SuiviCapVitDeltalmmersion X X
SuiviCapVitDeltaAltitudefond X X
Girationlmm X
GirationAltifond X
GirationlmmCapFinal X
GirationAltifondCapFinal X
GirationlmmDeltaCap X
GirationAltifondDeltaCap X
GirationlmmersionFinale X X X
GirationAltitudefondFinale X X X
GirationDeltalmmersion X X X
GirationDeltaAltitudefond X X X
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evel 1: supervision

Mission  Yehicules  Environnement  Fendtre:

Xowww B| 76 @2
EHX| M Vye cartographique

AL ]

M Explorateur

=-Io mission_2
A envirannement 2
=% vehicules
=2 ¥ redermor

l L Trajectmre simulee

M redermor
Init, |@- Propriétés | [ Charges Ut

Lat': [NapTresid =
Lon: 'W:’

Type de vehicule Uy

A initial {m) 11976.295
Bt mRr&I {mj -14067 642

1} 72.400

Vitesse initiale (noeuds) 10,000
Immersion (m) 0.000
Alitude fond {m) 4,000
Tensgion (v) 240,000
Capacité (4 k) 0000

M ftat réelestimé
[&] Etats réelfestime |

Temps [2m7o60 | Dudetotale[rooy - B
né i =
Lat :
Lon Export de el linie e comman,da (pour ‘amulauan) wvers "C:/Iovas/MISSIONS VEH red. .
i nocenent des lﬁ slmulatlm externe
2 lu!fghmloa
¥
: g IoComnandRest
Immersion o e glw - T
R omnandResultLoader
'g"muu&mﬂd' IcVehicle : Lancement de 1' eqauta :[es trames d'etat. .
ap 5
'Cé;aé'f“é,' ﬁh— m il @\
Viesse
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}Level 2 MMI : Fleet manager (ACSA)

l leetManager - C:\ACSA' Essais Redermor’,config_redermor’config_master_ng.cfg ;Iilﬂ

System  Mission Yiew Tools Toolbars Help

Zoom: @Ug‘rAulo Grid: ILISUUUU ¥ Ao CenlelTalgel:l(NunaL‘ -}@ HIMEA Dist
Comect| 5| THET\dfaumcfwapsiauvaa*awsapu'TH::I‘

’— 3
CHAP {} 4 I'\ oﬂ ,é 3 |

i zuuuuuu 1500000 500000 T 20a86t
100000 ! ldnunuu

e

L BELGILDE

®
-lununua

ALGERIA G
| TUNISIA

sooodo

| -2000000 i 1500000 i 1000000 | -50EH00 ; | 500000 i 1000000 :
Ready [ { 5602510, -285787.5 ) = ( 12°8.5006W , 45°32,6233H ) [ [

#/Démarrer J el - ”J | Micrasaft PowerPaint - [... ||[ 3 FleetManager - C:\AC... J « 1408
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}Level 2: what an AUV can do?

B FleetManager - C\ACSA\ Essais Redermoriconfia redermorcanfia_master. =l=] x|
System  Mission Wiew  Tocls Toolbars Help

Zoom: @Jg‘l‘mu Grid: [ =] 200 I Auto Conter Targek [ <Hone> =] = nnie | L

Convect| »| | [THETIpUTRGVERUVsERUVSRRAUTR |

BUEEC 4 SR[: % 2 D) 663

1 2600 1 2800 1 3000 1 3200 3400

Mission Wehicles |

Wehicle definitior file iEdErle\DDnﬁgJEdElmDr\EKD|DIELHBE|EIH1EILNE[G eneric Definition. kit

Vaicle 1 | Vehicle 2| Vehicle 3 | Vekicle 4 | Vahicle 5| Yehicle &

Hama THETIS - Tl

n Settings x|

Mumber of vehicles  [6 = Ratio Lengthiancm)/Spesd 1 !

3600 1 3800 | 4001

g
(a5}

s s

Hame

Grammar file |E-\ACSA\Essais Fredemoriconfig_radermortShip Grammar st

Shared directary | I

- Diefault channel & racecourse parameters |

Turning radius [m]  |100
Stabilization (m)  [100 Stablization \

Turning
Width [m] 1000 =lep
Overlap [m] 50
Tuming step (m] 50
Swathe [m} 150
Seanning width (m) {20

I Useas time and date reference

Turning radius

Range | Color i

Save

ok Cancel

2600 2800 i 3000 i 3200 3400

3600 | 3800

Ready [

E ] & 'Démarrer J BGaoE=@8\ve @ 2 J | @] Microscft PowerPoint - [... [ B FleetManager - C:\AC..
~,
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4001
I

[
«lp 1402

[{2798.7 , 30355 ) = { 452674000 , 45°9,3600W )

J
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}Level 2 . waypoints definition

B FleetManager - GAACSA'Essais Redermor' config_redermor'config_master_ng.cfg =8|

System  Mission Wiew Tools Toolbars Help

|Zoem: @ | Q| T Aute e [=] 1000 ¥ Aute Conter Target: [<hone> =] | wviea| [roe)| Dist
Comect| »| B [THETISUTRA VRS UVSEUVE TR |

QrRc | ne %N« 2 Vs @@y

e I iy ) ey e 1 e R o e

E]
Channel 1 |
Type: |Chanmel | | Convert I
Date Time
L ez [ [ E—
~Comment—————————————————————
. | j
~Ayspoints————————————————————
Pos, |48'134128N 4728 37HTW
Pos: |48'12.5791N 4°27 1832w

Statt [Comer! ¥|  Erd [Comer? =]

| Plage s Pber

401 Points list > > | Madify |

Parameter Walie
Caver width (m) 2000.00
Swathe (m) 200,00
Cverlap im) 20,00
Turning radius (m) 50,00
Stahilization (m 200,00
Turning step (m} 50.00

1 Les Verres
83 5‘:}5 IOQQ ArVercher )
e 7 {an&eze
¥ 'égé?;zaﬁzmh;famzé e
“Comerd ! 18
‘ 125 A
2000 . { i
SR - 0% Poinie de Suing Hernot -
- EREem. T .
e [ ;
g e §
Ce o 4 o 8 o i
{3000 4 / g.z2000 ! % {-1pad : " 300
Ready [ [ {21251, 2877.1) = ( 4°30.7154W , 48°12.55270 ) [ [

|<< 11:56

E ] Biemarier J GOE @ V¢S »J | Micrasaft PowerPaint - [... ||[ 3 FleetManager - C:\AC... J
~,
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leetManager

System  Mission Yiew Tooks Toobars Help

naster_ng.cfg

}Level 2 . mission script

=18l

| Zoom: Q]gl I Auto Goid: [=] 1000 7 Auto Cenler Taget: [cbones =] =HE| nmea I_gﬂ

Comect| »| B [THETISUTRA VRS UvSEUVEGRUTR |

[eXel- Bl

Ready

i iDémarrer J@Qﬁ 5 B V2 N

DGA/DET/GESMA

L1 S
E Time n plan editor for AUYGPSH
| Latitude -
i Fioute02 vy | |Gouteld Hum. | Route | Paint | Command | Latiude | Longitude | mode Yertical | Consigne V... | Vitesss dav. =
ol Houels 1 FouteD4 Pl langet 04822695167 | -004 43477833 immersion | 07
soon | Spediky R % F] Fioute04 ] laiget 4822865167 00448790833 immersion 07
— B e 3 FouteD4 P3 larget 04823079000 00448252667  immersion 07
: watE = | Channeli Reset 4 Channell2 P target 04823138167 | -004.47887000  immersion 07
© HDOP / -] Channell2 P2 target 048.21727000  -004. 44452000  immersion 0.7
Hergale f 6 Channellz | P3 taiget 04821609500 -004.44420000  immersion 07
j Tl 7 Charnell? P4 target 04821603633 004 44486167 immersion 07
i Eiimenmue || |[Banpanessss] | i Channell2 | P5 target 04821562500 | 004 44542167 immersion 07
i i ] 4 Channell? | FB tanget 04821583167 | 004 44578833 immersion 07
i 10 Channell? | F7 langet 04823000333 004 48013833 immersion 07
' ! 1 Channellz P larget 04823002500 00448078167  immersion 07
X : iy 12 Channell2 P9 target 048.22924333 004 48162667 immersion 0.7 ’
i el 13 Channe2 | P10 tenget 04622081167 004 48165000 immersion | 0.7 25 5’3"“’ :
E i 1? Channes? 24 b tarnet M43 Z2ARZA00 (N4 471 4I'IFvH7I IPPnALS AN n7 2R _'LI ‘
1 3
" Spread changes
Command kepword——————————————— 1
’V target - Inssrt | Clear tast |
_|target i i
tfline_fallow 04. 48774833, innersion,0.7,2.5,10,0.1,0.3,Doppler  // Chanmel0z - P37 =K :
tﬁ”ﬁ“ifﬂ”ﬂw 04. 486839167, inmersion,0.7,2.5,10,0.1,0.3,Doppler  // Channel02 - P38 i
” W 04, 48023667, innersion, 0.7,2.5,10,0.1,0.3,Doppler  // Chanmel0d2 - P33 :
TSGR h04. 48927000, imnersion,0.7,2.5,10,0.1,0.5,0Doppler ¢/ Chanmel0Z - P40 :
Gl b04. 45901667, inmersion,0.7,2.5,10,0.1,0.3,Doppler  // Channel0z - P4l i
entry_|abel f04. 45466500, innersion,0.7,2.5,10,0.1,0.53,Doppler  // Channel0Z - P42 i
target, 045, 20566500, -004. 45434500, innersion,0.7,2.5,10,0.1,0.3,Doppler  // Channel0Zz - P43
target,04&. 20500833 ,-004. 45500833, innersion,0.7,2.5,10,0.1,0.3,Doppler  // Chanmel0Z - P44
targer, 048.20479333,-004. 45556633, iunersion, 0.7,2.5,10,0.1,0.3,Doppler  // Channel0Zz - P45 |
target, 048, 20486000, -004. 45503333, innersion, 0.7,2.5,10,0.1,0.3,Doppler  // Channel0Z - P46 i
target,048. 21897500 ,-004. 49028500, innersion,0.7,2.5,10,0.1,0.3,Doppler ¢/ Charmel02 - P47 !
target, 048.21899567, -004. 49002833, iumersion,0.7,2.5,10,0.1,0.3,Doppler  // Channel0Z - P48 |
target,048. 21621500,-004., 49177333, innersion,0.7,2.5,10,0.1,0.3,0oppler  // Channel0Z - PA9 :
targer,048.21776333,-004. 49180667, iunersion,0.7,2.5,10,0.1,0.3,Doppler  // Channel0Zz - P50 :
target, 048, 21759667 ,-004. 49155333, innersion,0.7,2.5,10,0.1,0.3,0oppler  #/ ChanmelOZ - P51 =~ '
target, 045.20346167,-004. 45720167, iunersion,0.7,2.5,10,0.1,0.3,Doppler  // Channel0Zz - P52 L
> !
_I »
L5, Cal 1 Very | [Creste mission route] Delete misson route] load | Saveinshaeddi |  Savess | B
: Za i) ‘ 77
1 i S ' : ! —
-.(:#.: |T‘577__ 5 8 _ 18 i o
i ! S i
P 2 8 | |
! 3000 4 1 -1040 ‘o 2 o | 30004 !

i J | @] Microscft PowerPoint - [... [ B FleetManager - C:\AC..

| 06/04/2006

[{-354.5, 1705.4 ) = ( 4°20,2862W , 48%11,3205N ) [ [

|<<[5§ 11:59
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}Level 2. mission supervision

B FleetManager - C:\ACSA\Essais Redermor'config_redermor',config_master_ng.cfg

System  Mission Wiew Tools Toolbars Help
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Time [ [ {21251, 5724.8 ) = ( 4°30.7154W , 48°14.0888M )
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}Level 2 . mission example

B FleetManager - GAACSA'Essais Redermor' config_redermor'config_master_ng.cfg =8|

System  Mission Wiew Tools Toolbars Help

|Zoem: @ | Q| Aute e [=] 500 ¥ Aute Conter Target: [<hone> =] | wviea| [ros)| Dist
Comect| »| B [THETISUTRA VRS UvSEUVEGRUTR |

7 ~ e =5z 5
QUrEc |2 e 4 s D] s 8 @ Y|
73500 4000 T 4500 000 RSO0 6000
7 ; P143 |
25 : : i :
s 24s | ;
‘ : f142 .
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B0 e 2500
140
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g b
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% i (97w
; : ; | prwE
47wk
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-3h00 e acmoe e em e [ . P8 |  |pg  p18p2s P34 pa1 jpsg ps7 P66 P73 Pe2 beg pas pRP1IpIZPIBM3E. 3500
; : —/F%Q‘/P gy 74 %j/ PIMTSTP ; :
: : 23
; p7 (E b 7hE 1 f 1 134 : 5
Ty m P2 ioP3 P4 P ! : :
000 T S e R | 4000
! 3500 ! 000 ! as00 ! 5000 ! 5500 ! 5000
Ready |

[(3808.3, 2544.6) = ( 4°25.0250W , 45°9,6261H )

[
&/ Démarrer J [EREN - W ”J | ] Micrasaft PowerPaint - ... ||| 3 FleetManager - C:AAC... J « g, 1201
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}Level 2 . mission script example

— Command keyword

target j Ihzert | Clear text |

target, 043, 145864167, -004. 43257667, innersion, 0.7, 2 1,0.3,Doppler /4 FEoutedl - PL -
target, 043, 14880500, -004, 43125833, inmersion, 5.0,2. .1,0.53,oppler 4/ RouteOl - P2
target,045, 14553533, -004. 42950000, altitude,10.,0,2.5,10,0.1,0.3,Doppler /7 Routell - P3
a,z 1.0
n,2 1,0
o,z 1,0

target, 0458, 145583535, -004d. 42647000, altitude, 10. .3;Doppler /f/ FEouteOl - P4
target, 048, 145830500, -004. 423195833, altitude, 10 .3;Doppler S/ FEoutedl - PS
target, 043, 14991667, -004, 42319833, altitude, 10. .3,Doppler S/ FEouteOl - Pa
zet,RES0N, 0N, 0,0,0,0,0

target,045.14991667,-004. 42661667 ,,altitude, 10.0,2. .1,0.3,Doppler  // Routell - P7
target,045.15109333,-004. 42661667 ,,altitude,10.0,2.5,10,0.1,0.3,Doppler  // Routell - P8
target,045,15106500,-004. 42445000, altitude,10.0,2 1,0.3,Doppler /4 Channeldl - P11
zet,KLEIN, ACQ,0,0,0,0,0

target,045. 15739335, -004. 42439167, altitude,10.0,2.5,10,0.1,0.3,Doppler  // ChannelOl - P2
set, KLEIN, ON,0,0,0,0,0

target, 045, 15770833,-004, 42454833, altitude, 10.0,2. .1,0.3,Doppler // ChannelOl - P3

target, 045, 155195833, -004. 42465667 ,altitude, 10.0,2.5,10,0.1,0.3,Doppler  // Chatneldl - P4 L--
target,045. 155852335, -004. 42410000, altitude,10.0,2 1,0.3,Doppler // ChannelOl - P5

target,045. 15838667, -004. 42338833, altitude,10.0,2 1,0

. . . .3 Doppler /4 Channel0l - P& -
Kl ¥
ILH 7. Col1 erify Create mission route]  Delete mission route Load Save in shared dir. Save as | E st I

2
EJ .
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D Level 3: IOVAS MMI (Prolexia)

I OVAS

Interface Opérateur pour Véhicule Autonome Scus-marin

)
g%% A

Office National dEtudes et de Recherches Aérospatiales

CENTRE DE TOULOUSE

DGA/DET/GESMA

| 06/04/2006
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} Level 3:

IOVAS MMI

| Iovas ¥2.4b {Niveau 3) - [mission_presentation2] - Etat:0 = lﬁ' _)S![
Mission Wehicules Environnement  Fenétres  Aide
X oW Wi |€|~8 v|7
i ] 540 | B vue cartographique o =13l =]
TR EPERESV OO B
B 8205 21902 83 TE1296.40 E51765.62 1E9 B34.84 VE12 564.06
i i i i i
! i i i : i
é Bathyrmetrie T S T e jl + t t M
& Traits de cotes : !
& Courants de mardes : : :
-ER zones_interdites & i i ‘|
[ ‘t’ vehicules : ' ,I
i ;
i i
; Il | s
[ init. [#] Proprigtés IE] Charges Ut\lesl ______________________________ 1 r
[vit. Maminale Ay, fnoeuds) |3.000
it, Avance Max (noeuds) 5,000 : :
Rayon Nominal Gir. (m) 50,000 : '
Vit, Giration (deafs) 1.753 : :
Yit, Giration Max (dea's) £.000 4 3 k-
it chmt Imm: Max {mds) 0.100 j : : :
Vit. chint Alti -fond hasx (mis) 0.100
Pente immersion nominale (mA00m) 5.000 j : : :
Alti.-fand Min {m) 5.000 : : : :
Alti-fond Max (m) 300000l §ccecccoconeomasaassans i v v
| | | |
L e R ! ! ' : ' [
T
- |E| ﬂ Il Console - messages Iovas -1d il |
[i&] Etats réelfestimé | ¥ RAF
Termps ID 0ag ﬂ Durée totale| 0,000 ::I IoMis=sion : Sauvegarde de "C:~Tovas/MISSIONS-MISS3-mission presentationl miss3" ﬁ
Reel Estimé IoVehicle: :IoVehicle() Creation d'un vehicule
: IoVehicle: :LoadScript() : Chargement de "C:~Ilowas-MISSIONS-VEH redermnor proprietes txt®
Lat M40 81368 = hi48 1539.21 IoVehicled Sauvegarde de "C. - Iovas-MISSIONS/VEH- redermor-proprictes. txt”
Lan W0 1627 B3 Wy 4 39'8.27 IoVehicle: :IoVehiclel) Creation d'un wvéhicule
¥ 46175 531 Ecker IoVehicle: :LoadScript() Chargement de "C:/Iovas-MISSIONS-VEH/redermor-proprietes. txt"
IoVehicle: :~IoVehicle( ) Fermeture
¥ -910761 688 -11753.580 IoVehicled : Sauvegarde de "C: ~lavas MISSIONS ¥EH-redernor/propristes . t=t”
Immersion 0.000 [0 oon IoVehicle: :IoVehicle() Creation d'un véhicule
. = IoVehicle: :LoadScript() Chargemnent de "C:.-Ilovas-MISSIONS-YEH-redermnor-proprietes. txzt"
Altitude fond 0.00o ={/0.000 IoVehicle: :~IoVehicle( ] Fermeturs -
Cap 90.000 5.540
, il | B °
Capacité 0.000 0.000
E -‘. vitesse 0.000 1.530
=,
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Level 3 : interaction with environment

! Tovas ¥2.4b {Niveau 3) - [ n_test_niveau_3_3] - Etat: 0 - [Vue cartographigue]
e BT T —

2z,
Liberté « Egalité + Fraternité
REPUBLIQUE FRANGAISE |
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Level 3 : Mission preparation

(M is5i - Etat : 0 - [Yue cartographique]

W4 36'0.00

12.000000

———
E .' ! 2000 m
Liberté + Egalité + Fraternité

REPUBLIQUE FRANGAISE |
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Liberté « Egalité « Fraternité
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}Level 3: Missions goals

i} Tovas v2.4b (Niveau 3) - [mission_test_niveau_3_3] - Etat : 0 - [Vue cartographique] = AX_}ﬁ
[ Mission: Véhicules  Enwironnement  Fentres  Aide =[] =]
XoWwwiw B[ +[?
CHELYEPERAVOGr T
S ) A W 4 4578.01 i/ 4 42159 B4 i 4 39731 BB
L Tay i A i :
A L 4 :

Y 4 36 3.52 W4T23535

16%22.55
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}Level 3: Automatic planning

2\

2z,
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i Iovas v2.4b {Niveau 3) - [mission_test_niveau_3_3] - Etat : 0 - [Yue cartographique]
o —
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}Level 3: Automatic planning

I Iovas v2.4b {Niveau 3) - [mission_presentation1] - Etat : 0 - [¥ue cartographique] = !E' ‘X_jl

[ Mission: Wéhicules Erwironnement  FenBtres Alde -]5' 51
z ¢ w5

X|ow W %[~ | 2

cE Bt epER SV T
\\ Y 4 458517 _iwdezsm I\ 4 4259 84 W 43931 68 Wy 4 36'3.62 4323
3 S ; ! : : : #

X

2

e

S

16%22.55

: 0 H £ 0 :
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)
: 2000 m
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SIMU3
Fichier- Affichage

Edition Favoris  Outlls 2

}Level 3: mission script?

El Objectifs.tst - WordPad
Fichisr Edition  Affichsge Imssrtion Format 7

Q) rrécsenes - ) - T

ouses [ |5 (3 X 9 |-

/: Rechercher

D@ SR sl oolw]-| &

Adresse [ C:\lovasiMISSIONSLYEH|redermor SIMU3

DL

Taills [ Type

Dossiers x Mam = I
B (3 veH o [ Stme
3 nouvsay_vehicule_t 8 o
=) nouveau_vehicule_2 =1 Courant. txt 560 Ko
1) nouveau_vehiculs_3 = | Environnement. bt 1Ko
O rovcas veie 4| =] obiectifs.to i
10 mouveau_vehiculs_S 2] param_idc bxt 1Ko
= 1) redermar [E] SCENARIO.bxt i
2 st [E] wehicule, bt i
159 siMua [] Zoneshonhay. bxt o
[ N e T
< [ i
B SCENARIO.Ust - WordPad

Fichier Edition Affichage Insertion Format 7

mEEIETE R E R

IEouner New

S e o

|Uccldenlal
[N

-l sls|s|@
10

CERE T2

v 7 1

512

A3

repertoire_vehicule C:/Iovas/NISSIONS/VEH/redermor/sINUs
repertoire_environnement C:/Iovas/HISSIONS/VEH/redermor/SINO3
repertoire mission C:/Iovas/MISSIONS/VEH/redermor/SIHO3
repertoire_resultat tmp

Appuyez sur F1 pour obtenir de Iaide

=l

B vehicule.tzt - WordPad

Fichisr Edition  Affichsge  Inssrbion  Format 7

Dossier de Fichiers
Document texte
Document texte
Dacument texte
Document texte
Dacument texte
Document texte
Document: kexte
Document texte

D@ SR sl oe(w]- | 8

|Courie| New

=l els|s]@

LI |WU ;I |Dcc\denta\

‘Appuyez sur F1 pour obtenir de faide-

- - =

s
ﬁDﬂnarreriJ@D‘g&mE@

» J @] Micrasft pawerpan... | BN Tovas-3

E""‘ "2 13 4 15 B 71 8B 1§ A0 1 111121 13+ T4 155 11k
nom_vehicule redermor
vitesse_avance nominale_nds 2.000
rayon_giration nominal _m 40,000
pente_plongee_nominal 30.000
positioninitx -24126. 666
positioninity -14798.332
positioninitZ 0.500
positioninitpsi_deg 0.000
vit_chgt_imm mps 0.100
vit_chgt_altfond mps 0.100

| 8 1ovas vz 316 ives... [ omus (2] bttt -wWord, .. | 2] scENARIo.t or...| (2] vehiculett - Wordpad |

2
= l
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[Consier Nom =] [0 =] [Gcciderta e
E"": T i3 4 i 5B 71 B
nom_zone zone debut =
type operation DEEUT
isobarycentre -Z2Z768.93 -12480.25

charges utiles O

nom_zone zone mission 03
type operation BALATAGE
ischarycentre -2179.40 -3654.98
vitesse av balay nds 2.00

alt fond balay m 20.00

la_raies balay m 200.00

charges utiles 0O

zone_balay0

-3462.62 -4698.12

-1674.39 -2181.35
—-912.73 -2678.08
-2667.85 -5062.39

nom_zone zone mission 02
type operation BALATAGE
isoharycentre -20906.19 -6088.97
vitesse av balay nds 2.00
alt_fond balay m 20.00
la_raies_balay m 200.00
charges_utiles O

zone_balayl

.32 -7711.
.74 -5492.
.08 -4300.
-18662.62 -6850.62

nom zone zone mission 01
type operation BALAYAGE
isoharycentre -13089.2Z -7272.85
vitesse av balay nds 2.00
alt_fond balay m 20.00
la_raies_balay m 200.00
charges_utiles 0O
zone halayz
-17371.11 -7016.20
-11112.29 -3737.77
-8827.33 -7645.39
-15086.15 -10692.02

nom_zone zone_fin
type_operation FIN
isobarycentre -4721.01 -2777.42

™ Appuyez sur F1 pour obtenir de Faide

= - - -
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}On-going test

e Levelland 2.
= fully operational

e Level 3:
= tested in simulation,
= at sea this year.

e Adaptivity to be tested :

= Wrong current direction in the initial planning of a survey
zone

= Inspect (multi-aspect sonar acquisition) a contact

[ ]
E ]
=,
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Level 3:

| Tovas v2.4b (Niveau 3) - [mi

n_douarnenez] - Etat : debut - [Vue cartographique]
[ mission wehicules Environnement  Fenétres  Aide

X DWW [B|s

}On-going test
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}Further works

e Mine warfare: do sonar acquisition of the
survey zone until the performance criteria
IS over a define threshold

e REA : Survey strategy with regards to sea
bottom characteristics

e Optimization of long duration mission
related to current and tide evolution

°
>,
Liberté « Egalité « Fraternité
REPUBLIQUE FRANCAISE
MINISTERE DE LA DEFENSE

DGA/DET/GESMA | 06/04/2006 Diapositive N43 / 46 D GA




}Conclusion

e Petri nets are a good solution for
supervision and adaptivity

e Difficulty of environmental database
Integration

e Planning algorithm seemed not so
complicated at first stage...
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