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De Pellegrin, Emanuele qui, 27dejun, 112 (haddias) ¢ @ &
para mim v

Hi Marjorie,
Thanks for the interest! &)

Sure | can share with you a video about the workflow from defining a problem to animating a planning problem.

You can find the video here: https://drive.google.com/drive/folders/1_IMVPle5Dy89hleD5qLsMA3YOWw68atX

If you check the github for PDSim there is a wiki and explanation for all the animation nodes that have been implemented
The main project github: https://github.com/Cryoscopic-E/PDSim
The wiki:https://github.com/Cryoscopic-E/PDSim /wiki

Also bare in mind if you want to use external pddl files of using Unified Planning to develop your domain you need the PDSim backend: https://github.com/Cryoscopic-
E/PDSim-Backend

| can share an example of the floor-tile domain (I presented this in the talk at ICAPS): hitps://drive.google.com/file/d/1-Ef3WLr-gtrigmceAQamw5sOM7kuoQLx/view?
usp=sharing

You just need to:
- Clone PDSim from github and open it as a project in Unity
- Unzip the file | shared and drag the folder in unity
If you open the floor tile scene you can see how all the components are set-up (mainly the objects and the fluents animations)

If you have any problem we can always have a chat on teams if you wish, but I'll be on holiday until end of July.

e De Pellegrin, Emanuele 05:59 (hé13horas) ¢ @ €

para mim

Hi Marjorie,
Absolutely, | will produce a video for your class! @)
I'll probably do it after I'm back from holiday at the end of July.

Just out of curiosity how many of you guys are interested in PDSim? I'm plan to run a user study with students that know planning and Unity if you have a group that is
interested participating can you please let me know? &

All the Best,

Emanuele.

From: Marjorie Rodrigues <miamitzi12092004@gmail.com>
Sent: Friday, June 28, 2024 17:49

To: De Pellegrin, Emanuele <ed50@ hw.ac.uk>

Subject: Re: I'm interested in your work about PDSim




Prémio de Mencao Honrosa no ICAPS

Destaque 2024

d Recentemente, anunciou que a demonstracao de sistema,
O nO intitulada "Simulando o dominio de planejamento de

robotica com PDSim e ROS (Robot Operating System)".

Conferéncia Internacional sobre Planejamento e
Programacdo Automatizados (ICAPS), é o principal forum
para pesquisadores e profissionais em planejamento e
programacado. A demonstracdo mostrou a integracao do
PDSim com o ROS e como usd-lo como um gémeo digital
para problemas de planejamento de dominio de robdtica
do mundo real.




Prémio de Mencao Honrosa no ICAPS 2024

Emanuele De Pe... » 3% 2 + X
PhD Candidate in Robotics an... v Seguindg
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Exciting News!

ICAPS 2024
Banl Canads aga J0 14 goem
I'm happy to announce that our system

demonstration, titled "Simulating Robotics Planning

Domain with PDSim and ROS," received an Honorable

Best SYStEI'I'I Demonstration Award Mention Award at ICAPS 2024! &=

Honorable Mention Our demonstration showcased the integration of

PDSim with ROS, and how to use it as a digital twin for
real-world robotics domain planning problems.

34'" International Conference on Automated Planning and Scheduling

Presented to

Emanuele De ?Ellfjr’:ﬂr Lo~ Mtrick

A huge thank you to the ICAPS community and the
people voting for us!

For their demonstration

#|CAPS2024 #Award #Innovation #Robotics
S,’imuta,{{nat Yobetic & ?iphn;‘y Dormernt it PDSim and Loy #AutomatedPlanning #Scheduling #TechAwards
-
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June, 2024 — Banfl, Alberta, Canada Jiaoyang Li & Sarath Sreedharan, System Demonstrations Chairs
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ItSimple

T
S

O que €é?

7/

E um projeto de pesquisa dedicado ao estudo de um processo de projeto
para apoiar as fases de concepcdo de modelos de planejamento da vida
real.

OONt
RN " le%

Por que?

PDDL € uma linguagem de entrada amplamente utilizada na comunidade
de pesquisa de planejamento de |A. Entretanto, ndo é intuitivo para
especialistas que ndo sdo de planejamento ou especialistas de dominio
formular problemas

Como?

traduz todo o modelo descrito em UML para uma representacdo PDDL pronta
para o solucionador. Os planos de diferentes planejadores podem entdo ser
simulados e avaliados usando ferramentas de validacdo. A estrutura e os
tradutores do itSIMPLE reduzem a lacuna entre os aplicativos de
planejamento reais, que raramente sdo representados diretamente no PDDL,
e os planejadores de IA de ultima geracdo




ItSimple

UML PDDL
1) (:types
cateiamncd MyClass - object
- )
2) MyClass (:types

Classl — MyClass
Clazssl — MyClass
MyClass — object
-

OCL Expression PDDL
p0=pl (= 2p0 2pl)
where: p0 and pl are parameters of the
operator. The case p0 < pl 1s identical
to not(p0 = pl).
p0.attr = true (attr ?p0)
where: p0 is a parameter of the operator | A false value would be
and attr is an attribute of p0 that has a represented as:
Boolean type. (not (attr 2p0))

pl.atir{ol,...,on) = true

where: p0 is a parameter of the
operator; attr is a parameterized
attribute of p0 that is a Boolean type.

{attr ?p0 201 ...
?on)

3) Classl (:predicates
(attr %ecla — Cclass0))
« aftr : Boolean
4) (:functions
Classl Classl (attr ?cla - Class0))
* allr | Int o + aifr - Floal
5) (:predicates
(attr %clal — Cla=ss0
Classi ?clal — Classl))
+aftr | Class1 or
(: functions
(attr ?clal — Class0)
= Classl))
&) — - (:predicates
CL:LE (attr 7p0 = Clas=sspPl ..

? - ClassPN
+ alr(p0:ClassP0 ) - Boolean pn assPN))

p0.role =pl

where: p0 and pl are parameters of the
operator; and role is a rolename, with
multiplicity “1” or “0..1", for any
association between two classes of p0
and pl. If“<" is used instead of “=",
the mapping is not([expression]).

(rele 7p0 ?pl)

7) > (:predicates
Class0 o Class1 (role %clal — Class0
- role ?clal — Classl))

8) (:predicatas
(rolel 7clal = Class0

assoc
Class0 Cass1 ?clal - Classl)

p0.role->exists(p | p=pl)

where: p0 and pl are parameters of the
operator; and role 15 a rolename, with
multiplicity greater than 2 or “*”, of
any association between classes of p0
and pl. If “<>" is used instead of “=",
the mapping is not([expression]).

(role 7p0 7pl)

-roled - rolet (reled Zelal - Clasal
7clald - Clasas0))
9) (:action act
(:paramsters
?p0 - Classa0
Class0

?pl - Classl

+ aclip0 ; Class0,.. pnClassM)

?pn - ClassNM)
(:precondition ..)
(:effect ..))

attr(ol,...,on) = true

where: attr is a global Boolean
parameterized attribute. If “<>" is used
instead of “=", the mapping is
not([expression]).

{attr %el ... ?en)

-Dynamic Analysis
PNML

-User Interface

- Diagrams

-OCL (object constraint language)
-Metrics

-Input for Planners
-Plan Analysis
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Facil Uso por Conta
da Interface
Simples

-
090

afla

Algoritmo de Erros
e Linguagem
Natural

1- Selecionar um déminio e uma
tarefa associados
2- O usuario monta um plano
apartir da programacdo em
blocos.

3- O jedai valida esse plano, e se
tiver algum erro o algoritmo
identifica e o Jedai traducdo a
explicacdo para linguagem
natural
4-Executar



Plan Validated High-level Plan | Task and

i User “ > Motion

.{ Feedback | Interface Low-level Plan Blanner

| - ]
User
Matural
Language
Natural  Personalized |

Failed High-leuel Plan

Language — Explanation

<
Templates TJEDAI | Generator |

using this

Put on table vertically...
this plank: RELCED
with this robot: FTTED
using this gripper: 553
Pick up. ..

this plank: [ITLATED
with this robot: [T L3

using this gnpper: [EE3




~ Um sistema leve que usa uma
W abordagem direta para modelar um
dominio de planejamento.

Visual
DESIQn ~, Fornece uma interface grdfica de

f W usudrio para descricdo de dominios e
O problemas de planejamento.

Planning
DquinS O Os usudrios ndo precisam estar

v tfamiliarizados com a sintaxe PDDL.




Visual Design of
Planning Domains '

e — y B (define (prcblem fourBoxes)
- : (:domain boxworld )
(:cbijects
D CDBA - Box
h Recbk - Rebot)
clear (:init

f (empty Rocb)
l (clear A)
: (on A B)
s Ty (cn B C)
. 4  . (cnground C)
|. nngrnuncl I: (cnground D)
: L lear D
pos. effects (raction stack . on —‘”I(Trii mE 3
i rparamsters | N " (and
halding 7Bl - Box . (on B C)
?7B2 - Box 4 (on C D)
?R1 - Robot | | onground .. )
:precondition (and N > ) )
(holding ?R1 ?B2) o
(clear ?7Bl)
)
clear ceffect (and

(on ?B2 ?Bl)
(empty ?R1)

T (clear ?B2)
preconditions (not (holding 7RI
B1 neg. effects ?B2) )

(not (clear ?7Bl)))



Interface grafica para
planejamento com objetos - GIPO

O G.I.P.O incorpora a visao centrada em objetos, resultando em uma série de beneficios geralmente associados
aos metodos orientados a objetos em outros campos da engenharia de software, como métodos de
desenvolvimento altamente visuais, reutilizacao de codigo, e desenvolvimento eficiente e confiavel

A experiéncia com o uso do GIPO no ensino indica que ele simplifica a tarefa de compreender a
estrutura de dominios de planejamento existentes e a tarefa de criar e validar novas defini¢cdes de
dominio

Em resumo, a interface G.I.P.O. torna o processo de planejamento e
modelagem de objetos mais visual e intuitivo, possibilitando uma interacao
mais eficaz e produtiva com os dados e informacdes do sistema.




Interface grafica para planejamento
com objetos - GIPO

Planning with GIPO
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Interface grafica para planejamento
com objetos - GIPO
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Iniciantes, Pesquisadores e
Profissionais

Funcao e Sistema Cenas e Objetos em 3D

Parser em PDDL, Planejador, Constantes pesquisas para
compilador, solucionador SAT melhoria da usabilidade



Controller
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PDDL
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|7 Plardhcatian Simulation
- = 0N /jenkins/job/parserfwsssimulator/core/htmlfindex.htm

15 Apleaciorss [ <Utilsdade

o0

ob|_packageZ

obj_package3
airplane_airplane
alrplam}_arplanuE

city_pgh

city_bos

iyairplane{"arplanc1”,"pgh  ampor™,"B  airport™); koo

flvairplaned“airplane 1°,"1a_airport® “pgh_airport”;drivetnu

fyairplane"airplane2”,"pgh_ainport”, "bos_airport™); fyairg

fiyairplane“airplane2” "bos_airport” “pgh_airpart™) My airp

drivetruck1("a_truck™ “la_central® "a_po® "a") orivelrnick

fhairplane“airplane2” "pah anpo® " airpon”). vairpla =
]




Arquitetura do Sistema
Frontend e Backend

Funcionamento ,
do i e
PDSim i

Unity Editor Protobuf

Frontend Backend




Representacao de
Conhecimento e Conversao de
Modelos de Planejamento

|
I u n ‘ I o n q m e n l o Listing 2. Representagio da acio push-to-goal no dominio do Sokoban usando

‘ot % % : P a formataciio da biblioteca UPL do Python
hstmg‘ 1. Representacio da acao push-to-goal no dominio do Sokoban ptg = InstantaneousAction (”pushToGoal”
(:action push-to—goal

p=player , s=stone,
: parameters ( — ppos=location ,
o 7p — player <~ from=location ,
7¢ — stone —+ to=location , dir=direction)

L ’ppos ?from ?to — location tg.add_precondition ( at(pt t 0s)
PDSI ?7dir — direction pig.-ace-p & PI&-P. PI8-PPOS
| l l )

at(ptg.s, ptg.from)

:precondition (and &
(at ?p ?ppos) ;lcar{ptg.to)
(at ?s ?from)

moveDir ( ptg . ppos,

i?
(clear ?to) — ptg . from,

(MOVE-DIR ?ppos ?from ?dir)

~— pte.dir)
(MOVE-DIR ?from ?to ?dir) & °
(IS-GOAL ?to) moveDir ( ptg . from,
) — ptg.to,
ceffect (and — ptg.dir)

&

(not (at ?p ?ppos)) isGoal (ptg.to))

(not (at ?s ?from))

(not (clear 7to)) ptg.add_effect(at(ptg.p, ptg.ppos),

(at ?p ?from) — False)

(at ?s ?to) ptg.add_effect(at(ptg.s, ptg.from),
S — False)

(clear ?ppos) ptg.add_effect(clear(ptg.to), False)
(at—goal 7s) ptg.add_effect (at(ptg.p, ptg.from), True)
) ptg.add_effect(at(ptg.s, ptg.to), True)
) ptg.add_effect(clear(ptg.ppos), True)
ptg.add_effect(atGoal(ptg.s), True)




Funcionamento
do

Integracao entre C# e

Table 1

Animacao

PDDL to Unity conversion table

PDDL Element

Unity Representation

Animation graphs define object behaviour in Unity

predicate (translation, path planning, audio emission, particle effects, etc.)

action Action effects are the animated components, using the object attributes
objects General 2D/3D model representation with custom sprites/meshes

init Pre-simulation using the predicate’s defined animations

{'objects':

[{'name': 'apnl', 'type': 'airplane'},
{"name": 'aptl', 'type': 'airport'},
..
'predicates’

[{'name’': 'in-city', 'attributes': ['place', 'citvy']},
{"'name": 'at', 'attributes': ['physobj', 'place']},
{'"name": 'in', 'attributes': ['package', 'vehicle']}],

"init':

[{"predicate': 'at', 'attributes': ['objl13', 'posl']},

{"'predicate': 'at', 'attributes': ['obj23', 'pos2']},

Bk
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este do PDSIm
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