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Do gque se trata o dominio?

MINECRAFT

F um jogo Sandbox 3d que apresenta H’ﬁEEE“‘;“
= - [\

mecanicas de construcao, combate e
sobrevivéncia

F 0 jogo mais vendido do mundo com
300 000 000 de copias vendidas

O dominio reduziu 0 jogo apenas
Dara a parte de construcao e limitou
a quantidade de blocos, deixando
apenas 0s blocos de madeira, pedra e
terra
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AnNalise critica sobre o

dominio / problemas
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REDUCAO DA
COMPLEXIDADE

O dominio conseguiu
reduzir bastante a
complexidade do jogo
mantendo apenas a parte
de construcao

CONJUNTO DE
PROBLEMAS

Os problemas costumam
ser extensos, pois nele e
preciso declarar toda a
estrutura da casa que se
deseja construir por meio
das coordenadas
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Execucao dos problemas

e A primeira edicao do IPC para planejamento hierarquico ocorreu
em 2020
e O IPC 2020 contou com as tracks partial-order e total-order
e O dominio Minecraft Regular foi utilizado apenas na track total-
order
e Uma track total-order é definida pelo IPC da seguinte forma:
o “Um dominio é totalmente ordenado se e somente se [...] a
ordenacao declarada organiza as tarefas em uma sequéncia.”

Fonte: “IPC 2020 | Grav”. Disponivel em: <https://ipc2020.hierarchical-task.net/>.



Execucao dos problemas

* Para a competicao, sao apresentadas métricas e limites usados na
elaboracao do ranking de planners

e As meétricas usadas no IPC 2020 foram:
o “A pontuacao de um planner em uma tarefa resolvida € 1 se a

tarefa foi solucionada em até 1 seqgundo e O se a tarefa nao foi
solucionada dentro das limitagoes de recurso”

o “Se a tarefa foi solucionada em t segundos (1 <t <T) comum
limite de tempo de T seqgundos entao sua pontuacao € min{1, 1

- log(t)/log(T)}.”

Fonte: “Metric & Limits”. Disponivel em: <https://ipc2020.hierarchical-task.net/rules/metric>.



Execucao dos problemas

* Para a competicao, também foram adotados alguns limites:
o Limite de Memoria: 8 GB
o Limite de Tempo (usando 1 nucleo da CPU): 30 minutos
e Além disso, se um plano invalido for gerado, todos os planos
gerados para o dominio sao invalidados
e Se tal situacao se repetir em mais de um dominio, o planner é
desqualificado da track

Fonte: “Metric & Limits”. Disponivel em: <https://ipc2020.hierarchical-task.net/rules/metric>.



Execucao dos problemas

e No IPC 2020, o planner vencedor para a track total-order foi o
HyperTensioN (por Mauricio Cecilio Magnaguagno, Felipe
Meneguzzi e Lavindra de Silva), um planner escrito em Ruby

® Apenas para mencionar, na edicao de 2023 do IPC os planners
vencedores de todas as tracks total-order sao variantes do planner
PandaDealer, por Conny Olz, Daniel Holler e Pascal Bercher

Fonte: “Video Presentation & Ranking”. Disponivel em: <https://ipc2020.hierarchical-task.net/results/results>.
Fonte: “International Planning Competition 2023 HTN Tracks”. Disponivel em: <https://ipc2023-htn.github.io/>.



T & [EIEdabs

-— README.md
Languages

HyperTensioN () build [PEESING] HTN IPC 2020 Total Order track 'winner

Ruby 100.0%

Hierarchical Task Network planning in Ruby

HyperTensioN is a Hierarchical Task Network planner written in Ruby. With hierarchical planning it is possible to
describe recipes about how and when to execute actions to accomplish tasks. These recipes describe how tasks can
be decomposed into subtasks, refined until only actions remain, the plan. This is very alike to how humans think,
taking mental steps further into primitive operators. HTN is also used as an acronym for Hypertension in medical
context, therefore the name was given. In order to support multiple action languages a module named Hype takes
care of the conversion process. Extended features to deal with numeric and external elements are in HyperTensiolN

U. This project was inspired by Pyhop and JSHOP.

Download and play or jump to each section to learn more:

Algorithm: planning algorithm explanation

API: variables and methods defined by HyperTensioN

Hype: follow the Hype and let domain and problem be converted and executed automagically
Comparison: brief comparison with JISHOP and Pyhop

Changelog: small list of things that happened

ToDo's: small list of things to be done

More details can be found in the docs folder:

« Custom Domain: features explained while describing a domain in Ruby

« Intermediate Representation: internal structures used by Hype

« International Planning Competition 2020: how the planner was executed and results

Fonte: “HyperTensioN”. Disponivel em: <https://github.com/Maumagnaguagno/HyperTensioN>.



IPC 2020): Resultados da Track Total-0Order

HyperTensioN
PDDL4J-TO
PDDL4J-PO

Lilotane

AssemblyHierarchical 1 0.08 0.12 0.06 0.06 0.00
Barman-BDI 1.00 0.74 0.49 0.48 0.92
Blocksworld-GTOHP | 0.43 0.63 0.43 DSQ 0.34
Blocksworld-HPDDL | 0.89 0.02 0.00 0.00 0.00
Childsnack | 1.00 0.87 0.46 0.46 0.50
Depots 0.76 0.72 0.60 0.57 0.70
Elevator-Learned 1.00 0.78 0.01 0.01 0.07
Entertainment 12 0.00 0.14 0.26 0.19 0.00
Factories-simple 20 0.14 0.19 0.00 0.00 0.00
Freecell-Learned 0.00 0.05 0.00 0.00 0.00

Hiking 30 0.83 0.60 0.39 0.31 0.00
Logistics-Learned 80 0.26 0.32 0.00 0.00 0.00
Minecraft-Player 20 0.25 0.03 0.03 0.03 0.13
Minecraft-Regular 59 0.87 0.33 0.32 0.32 0.33
Monroe-Fully-Observable 20 0.00 0.78 0.58 0.49 0.25
Monroe-Partially-Observable 20 0.00 0.73 0.03 0.03 0.00
Multiarm-Blocksworld 74 0.11 0.03 0.00 0.00 0.01

Robot 20 0.96 0.52 0.27 0.27 0.00
Rover-GTOHP 30 0.92 0.54 0.62 0.59 0.77
Satellite-GTOHP 20 1.00 0.59 0.73 0.44 0.00
Snake 20 1.00 0.74 0.71 0.71 0.29
Towers 20 0.77 0.39 0.61 0.58 0.47
Transport 40 1.00 0.76 0.70 0.65 0.03
Woodworking 30 0.23 0.98 0.17 0.17 0.10
892 13.5091 11.6007 7.47006 6.36204 4.92931 0.938777

Fonte: “International Planning Competition 2020". Disponivel em: <https://ipc2020.hierarchical-task.net/data/results-fixed.pdf>.



IPC 2020: Resultados da Track Total-Order
NMinecraft Regular
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Fonte: “International Planning Competition 2020". Disponivel em: <https://ipc2020.hierarchical-task.net/data/results-fixed.pdf>.



IPC 2020: Coberturana Track Total-Order

-
S =

AssemblyHierarchical
Barman-BDI
Blocksworld-GTOHP
Blocksworld-HPDDL
Childsnack
Depots
Elevator-Learned
Entertainment " 4.6
Factories-simple 4
Freecell-Learned 7.7
Hiking 21.3
Logistics-Learned 22 43.2
Minecraft-Player 5 1
Minecraft-Regular 59 29.2
Monroe-Fully-Observable 20 20
Monroe-Partially-Observable 20 20
Multiarm-Blocksworld 74 4
Robot 20 11
Rover-GTOHP 30 21.3
Satellite-GTOHP 20 15 20
Snake 20 17.1 20 3.5
Towers 20 10 16 7.5 5.5
Transport 40 40 35 33.2 165 05
Woodworking 30 7 30 6 3 1.5 :
892 544.1 5379 2702 1269 928 225

Fonte: “International Planning Competition 2020". Disponivel em: <https://ipc2020.hierarchical-task.net/data/results-fixed.pdf>.
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IPC 2020: Coberturana Track Total-Order
NMinecraft Regular
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Fonte: “International Planning Competition 2020". Disponivel em: <https://ipc2020.hierarchical-task.net/data/results-fixed.pdf>.



Execucao dos problemas

* Foi realizada a execucao do dominio em ambiente local e em
ambiente remoto (chococino)

e Alguns dos planners utilizados para execucao local foram: Hype
(modulo/framework do HyperTensioN), Panda e PandaPI

e Contudo, nao foi possivel obter resultados a partir do planner
Panda, que apos longos periodos de execucao sempre interrompia
a execucao devido a um erro relacionado ao “Java Heap Space”

© Tal erro continuou mesmo apds o aumento da heap da JVM em
ambiente local



Ferramentas de apolio

* Foi localizada a ferramenta HTN Plan Viewer (por Mau
Magnaguagno)

e Tal ferramenta converte o plano gerado apos a execucao dos
dominios e problemas (no formato definido pelo IPC) em uma
saida grafica

e Tal ferramenta esta disponivel em:
<https://maumagnaguagno.github.io/HTN_Plan_Viewer/>



Ferramentas de apoio

e Imagem gerada com a
ferramenta HTN Plan
soiozmmnner] () () ) o) Viewer a partir de um

plano gerado com o
@ dominio Mi t

S Regular (total-order) da
IPC 2020

I . I . d f .
placeblock 1-1-0-0 stone placeblockabstract 1-1-0-1 stone buildrow 1-1-0-2 n1 e stone placeblockabstract 1-2-0-0 stone buildrow 1-2-0-1 n2 e stone buildrow 1-3-0-0 n3 e stone placeblockabstract 1-1-1-2 stone buildrow 1-1-2-2 nl n stone O p a n n e r u t I I Z a O O I O
place-block-abstract-1 build-row-1 place-block-abstract-1 build-row-2 place-block-abstract-1 build-row-1 P a n d a P I
e ————————————————————  ———————————————————  ————————————————————— ’
placeblock 1-1-0-1 stone placeblockabstract 1-1-0-2 stone placeblock 1-2-0-0 stone placeblockabstract 1-2-0-1 stone buildrow 1-2-0-2 n1 e stone buildrow 1-3-0-1 n2 e stone placeblockabstract 1-3-0-0 stone placeblock 1-1-1-2 stone placeblockabstract 1-1-2-2 stone . O p I a n O g e r a d O e
place-block-abstract-1 place-block-abstract-1 @ build-row-2 place-block-abstract-1 place-block-abstract-1

placeblock 1-1-0-2 stone placeblock 1-2-0-1 stone placeblockabstract 1-2-0-2 stone placeblockabstract 1-3-0-1 stone buildrow 1-3-0-2 n1 e stone placeblock 1-3-0-0 stone placeblock 1-1-2-2 stone
003-003-003-003.hddl
* ?
place-block-abstract-1 place-block-abstract-1 @

di ivel Github d
placeblock 1-2-0-2 stone placeblock 1-3-0-1 stone placeblockabstract 1-3-0-2 stone p

C t [ ] ~y
place-block-abstract-1 O I I l p e I g a O
placeblock 1-3-0-2 stone

placeblockabstract 1-1-0-0 stone buildrow 1-1-0-1 n2 e stone buildrow 1-2-0-0 n3 e stone buildwall 1-3-0-0 n3 n1 e stone buildrow I-1-1-2 n2 n stone placeblockabstract 1-1-0-2 stone
place-block-abstract-1 @ place-block-abstract-2

referente ao problema p-



https://maumagnaguagno.github.io/HTN_Plan_Viewer/
https://maumagnaguagno.github.io/HTN_Plan_Viewer/
https://github.com/panda-planner-dev/ipc2020-domains/blob/master/total-order/Minecraft-Regular/p-003-003-003-003.hddl
https://github.com/panda-planner-dev/ipc2020-domains/blob/master/total-order/Minecraft-Regular/p-003-003-003-003.hddl

placeblockabstract 1-1-0-0 stone

build-row-2

place-block-abstract-1

buildrow 1-1-0-1 n2 e stone

build-row-2

buildrow 1-1-0-0 n3 e stone

build-row-2

buildwall 1-1-0-0 n3 n3 e stone

build-wall-2

buildwall 1-2-0-0 n3 n2 e stone

build-wall-2

buildrow 1-2-0-0 n3 e stone

buildwall 1-3-0-0 n3 n1 e stone

placeblock 1-1-0-0 stone

placeblockabstract 1-1-0-1 stone

buildrow 1-1-0-2 n1 e stone

placeblockabstract 1-2-0-0 stone

buildrow 1-2-0-1 n2 e stone

build-wall-1

A 4

Place-block@

4

build-row-1

place-block-abstract-1

Y
build-row-2

buildrow 1-3-0-0 n3 e stone

l

buildhouse 1-1-0-0 1-1-0-2 1-1-2-2 1-1-2-0 1-1-1-0 1-4-0-0 n3 n3 n3 stone

buildwall 1-1-0-2 n3 n3 n stone

build-wall-2

buildrow 1-1-0-2 n3 n stone

build-row-3

buildrow 1-1-1-2 n2 n stone

placeblockabstract 1-1-0-2 stone

build-row-2

place-block-abstract-2

placeblockabstract 1-1-1-2 stone

buildrow 1-1-2-2 n1 n stone

build-row-3

place-block-abstract-1

A

y

\

placeblock 1-1-0-1 stone

placeblockabstract 1-1-0-2 stone

placeblock 1-2-0-0 stone

placeblockabstract 1-2-0-1 stone

buildrow 1-2-0-2 n1 e stone

buildrow 1-3-0-1 n2 e stone

placeblockabstract 1-3-0-0 stone

placeblock 1-1-1-2 stone

placeblockabstract 1-1-2-2 stone

A

/
Place-block@

placeblock 1-1-0-2 stone

place-block-abstract-1

A
@rowa

place-block-abstract-1

placeblock 1-2-0-1 stone

placeblockabstract 1-2-0-2 stone

placeblockabstract 1-3-0-1 stone

buildrow 1-3-0-2 n1 e stone

placeblock 1-3-0-0 stone

place-block-abstract-1

placeblock 1-2-0-2 stone

Place-blocké@ @row— 1

placeblock 1-3-0-1 stone

placeblockabstract 1-3-0-2 stone

place-block-abstract-1

placeblock 1-3-0-2 stone

y

\
Place—block@

placeblock 1-1-2-2 stone




buildhouse 1-1-0-0 1-1-0-5 I-1-5-5

5-0 1-1-2-0 1-7-0-0 n6 n6 n6 stone

buildrow 1-1-0-5 n6 n stone

‘ buildrow 1-1-1-5 n5 n stone

hulldruw 1-1-2-5 n4 n stone

buildrow n6 e stone buildwall 1-2-0-0 n6 n5 e stone builds n6 n5 n stone

hu\ldmw 1-1-0-1 n5 e stone

‘ placeblockabstract 1-1-0-5 stone

place-block-abstract-3

removeblock 1-1-0- SstuneU ‘ placeblock 1-1-0-! SSmnEU

‘ placeblockabstract 1-1-0-0 stone

place-block-abstract-1

‘ placeblock 1-1-0-0 stuneU ‘ placeblockabstract 1-1-0-1 stone ‘ buildrow 1-1-0-2 n4 e stone

place-block-abstract-1

build-row-2

3 -
£
: g
g g
E

bulldrow 1-2-0-1 n5 e stone

buildwall 1-4-0-0 n6 n3 e stone

‘ placeblockabstract 1-1-1-5 stone

place-block-abstract-1

‘ placeblockabstract 1-2-0-0 stone

place-block-abstract-1

build-wall-2

}

buildrow 1-2-0-5 n6 n stone

build-row-2

‘ placeblockabstract 1-2-0-5 stone

place-block-abstract-3

bulldrow 1-2-1-5 n5 n stone

bmldrum 1-3-0-1 n5 e stone pldLEmekdb:l[dC( 1= placeblockabstract 1-1-2-5 stone bulldruw 1-

U ‘ placeblockabstract 1-1-0-2 stone ‘ buildrow 1-1-0-3 n3 e stone

U ‘ placeblockabstract 1-2-0-1 stone bulldmwl 2-0-2 n4 e stone

buildwall 1-5-0-0 n6 n2 e stone

‘ placeblock -1-1-5 s[uneU

removeblock 1-2-0-5 stone U ‘ placeblock 1-2-0-5 slune

bulldruw 1-2-2-5 n4 n stone

buildrow 1-4-0-0 n6 e stone

place-block-abstract-1 @

‘ placeblock 1-2-0-1 :IoneU ‘ buildrow 1-2-0-3 n3 e stone

place-block-abstract-1

‘ placeblock 1-3-0-0 stone U

place-block-abstract-1

‘ placeblock 1-1-2-5 stone U

‘ placeblock 1-1-0-2 :Ione“ ‘ placeblockabstract 1-1-0-3 stone

place-block-abstract-1

‘ placeblockabstract 1-3-0-1 stone

+\

bulldruw 1-1-4-5 n2 n stone

e

bulldruw 1-1-0-4 n2 e stone bulldrum 1-4-0-1 n5 e stone

pldLeblockdb:lrdu 1-4-0-0 stone

place-block-abstract-1

placeblockabstract 1-1-3-5 stone

place-block-abstract-1

‘ buildwall 1-6-0-0 n6 n1 e stone

=

‘ placeblockabstract 1-2-0-2 stone bulldruw 1-3-0-2 n4 e stone ‘ buildrow 1-5-0-0 n6 e stone

place-block-abstract-1

place-block-abstract-1

I

‘ placeblock 1-1-0-3 :tuneU ‘ buildrow 1-1-0-5 n1 e stone pldwblo(kdbalmu 1-1-0-4 stone pldLEblO{kdbsllel -4-0-1 stone bmldruw 1-4-0-2 n4 e stone placeblockabstract 1-5-0-0 stone bundrow 1-6-0-0 n6 e stone placeblockabstract 1-1-4-5 stone

‘ buildrow 1-2-0-4 n2 e stone

‘ placeblock 1-2-0-2 5tuneU ‘ placeblock 1-3-0-1 :tuneU ‘ buildrow 1-3-0-3 n3 e stone

‘ placeblockabstract 1-3-0-2 stone ‘ placeblock 1-4-0-0 stone U

‘ placeblockabstract 1-2-0-3 stone ‘ buildrow 1-5-0-1 n5 e stone ‘ placeblock 1-1-3-5 :tuneU

b\uldmwl 1-5-5n1 n stone

@ place-block-abstract-1

w @ place-block-abstract-1

==

E&

===

ﬁ

==

buildwall 1-3-0-5 n6 n4 n stone

buildrow 1-3-0-5 16 n stone @

pldcebluckabstmcl 1-2-1-5 stone

place-block-abstract-1

‘ placeblockabstract 1-3-0-5 stone

place-block-abstract-2

‘ buildrow 1-2-3-5 n3 n stone

‘ placeblockabstract 1-2-2-5 stone

place-block-abstract-1

bundruw 1-2-4-5 n2 n stone pld(eblu(kdb:tmul 2-3-5 stone

pldLEblOLk 1-2-2-5 :tuneU

= =

‘ placeblockabstract 1-1-0-5 stone hllllkl[OW 1-4-0-3 n3 e stone

placemo(kl 1-0-4 slune plaueblo(kabstrad 1-2-0-4 stone

‘ buildrow 1-2-0-5 n1 e stone

‘ placeblock 1-2-0-3 SloneU ‘ placeblockabstract 1-3-0-3 stone

‘ buildrow 1-3-0-4 n2 e stone

placeblu(kl 3-0-2 slone pla(eblonkl 4-0-1 :tune

pla(eblu(kabslrau 1-4-0-2 stone

‘ placeblock 1-5-0-0 stone U ‘ buildrow 1-5-0-2 n4 e stone

placeblu(kabsuau 1-5-0-1 stone b\uldmw 1-6-0-1 n5 e stone pla(eblunkabslm(l 1-6-0-0 stone plawblonkl 1-4-5 :((me

plaLebloLkabstm(ll 1-5-5 stone

placemo(kdbslrakl 1-2-4-5 stone

bml(lm\A 1-2-5-5n1 n stone

plaLeblonk 1-2-3-5 :lone

place-block-abstract-1 place-block-abstract-1

place-block-abstract-1 build-row-3 w

}
@x

== ==

place-block-abstract-1 place-block-abstract-1

=

bmldrow 1-4-0-4 n2 e stone placeblockabslram 1-4-0-3 stone placeblockabstract 1-5-0-2 stone placeblockl 5-0-1 smne placeblockabstract 1-6-0-1 stone bmldrow 1-6-0-2 n4 e stone placeblock 1-6-0-0 smne

placeblock 1-1-0-5 stone I

‘ placeblock 1-2-0-4 sxoueU ‘ placeblockabstract 1-2-0-5 stone

‘ placeblock 1-3-0-3 smneU ‘ placeblockabstract 1-3-0-4 stone

‘ buildrow 1-3-0-5 n1 e stone

‘ buildrow 1-5-0-3 n3 e stone

‘ placeblock 1-4-0-2 stone U ‘ placeblock 1-1-5-5 stoneU

placeblockabstract 1-2-5-5 stone

‘ placeblock 1-2-4-5 smneU

place-block-abstract-1 place-block-abstract-1 hm\d l-row-3

place-block-abstract-1

placeblock 1-3-0-4 stone U ‘ placeblockabstract 1-3-0-5 stone

place-block-abstract-1

‘ placeblock 1-5-0-2 smlm

-

‘ buildrow 1-4-0-5 n1 e stone

}

placc\ﬂockﬂvsrrarl 1-4-0-4 stone buildrow 1-5-0-4 n2 e stone

——

plaroh]nck 1-4-0-4 <mno

placchmckuhs:ram 5-0-3 stone b\nldmw 1-6-0-3 n3 e stone

=L T F =

placeblock 1-5-0-3 <mnr

phccblnrkl 6-0-1 smnc pla(‘c\ﬂotkﬁhsrraﬂl 6-0-2 stone

placeblock 1-4-0-3 stone U

jér

plaroh]ncl\ahmanl -0-4 stone hulldm\« 1-5-0-5 n1 e stone huvldm\\'l 6-0-4 n2 e stone

=T=L

placehlnck -

p]acnhlnckabslrnﬂ] 6-0-3 stone placeblock 1-6-0-2 smno

placeblock 1-3-0-5 stone U ‘ placeblockabstract 1-4-0-5 stone

huﬂdmw -

0-4 :mne placeh]nckahma 1 placemnck 1-6:0-3 smne placehlnckahma(l 1-6-0-4 stone 5l e stone

‘ placeblock 1-6-0-4 smnEU ‘ placeblockabstract 1-6-0-5 stone

place-block-abstract-1

place-block-abstract-1




=] |
=




Apresentacaode FLIA

CONSTRUCAO DO
DOMINIO

MINECRAFT REGULAR



Jetalhes

O dominio do minecraft tem que ser capaz de lidar com as 3 dimensoes
do j0go, para conseguir posicionar os blocos adequadamente e construir
a casa. Para isso, o dominio e composto por 7 tasks acompanhadas por
14 métodos, podendo ser alcancados realizando (posicionar ¢
remover um bloco), e um objeto de localizagao para determinar as
posicoes dos blocos.




T 1pos

Para construcao do dominio foram inseridos 4 tipos de objeto, sendo
eles:

BLOCKTYPE NUMBERS

Tipos de blocos do problema, Determina 0S numeros,
normalmente terra (earth), demarcando o n1 com um
stone (pedra) e madeira utilizando o predicado isone.

(wood).



T 1pos
LOCALIZACAO

Determina a localizacao dos
Dlocos, podendo estar presentes
em um espaco com eixos XYZ.
Representado gramaticalmente
com l-z-x-y.

DIRECAO

Determina oS quatro lados do
nloco no plano: Norte (n),
Sul (s), leste (e), oeste (W).

REPRESENTACAOQO BLOCO L-0-0-0




FPredicados

empty ?location - location)

blockat ?location - location ?t - blocktype)
neighbour ?loc1 ?loc2 - location ?dir - direction)
on-top ?loc1 ?loc2 - location)

isone ?z - numbers)

orev 7z ?z2 - numbers)

(
(
(
(
(
(



1 asks

e buildhouse parameters (?loc1 ?loc2 ?loc3 ?loc4 ?loch ?lock -
location ?len ?len2 ?hgt - numbers ?t - blocktype))

e buildwall :parameters (?loc1 - location ?len ?hgt - numbers ?2d -
direction ?t - blocktype))

e builddoor :parameters (?loc1 - location)

e buildrow :parameters (?loc1 - location ?len - numbers ?d - direction
?t - blocktype))

e placeblockabstract

e removeblockabstract




Principais Métodos

‘method build-house-1
‘task (buildhouse ?loc1 ?loc2 ?loc3 ?loc4 ?loch ?lock ?len ?len2 ?hgt ?)
‘ordered-subtasks (ana
(buildwall ?loc1 ?len ?hgt e 7t)
(buildwall ?loc2 ?len2 ?hgt n 7t)
(buildwall ?loc3 ?len ?hgt w ?t)
(buildwall ?loc4 ?len2 ?hgt s ?t)
(
(

builddoor ?loc5)
buildroof ?loct ?len ?len2 e n ?t))



Principais Métodos

‘method build-wall-2
‘parameters (?loc1 ?loc2 - location ?len ?hgt ?hgt2 - numbers ?2d -
direction ?t - blocktype)

task ( ?loc1 ?len ?hgt ?d ?t)
‘precondition (and (not(isone ?hgt)) (prev ?hgt ?hgt2) (on-top ?loc
?loc2) )

‘ordered-subtasks (ana
(buildrow ?loc1 ?len ?d ?t)
(buildwall ?loc2 ?len ?hgt2 ?d ?t))



Principais Métodos

‘method build-row-2
‘parameters (?loc1 ?loc2 - location ?len ?len2 - numbers ?d - direction
?t - blocktype)
task ( ?loc1 ?len ?d ?t)
‘precondition (and (not(isone ?len)) (prev ?len ?len2) (neighbour ?
loc1 ?loc2 ?d) )
‘ordered-subtasks (ana
(placeblockabstract ?loc1 7t)
(buildrow ?loc2 ?len2 ?d ?t))
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Artigos relativos ao dominio

Introduction

° V

d

D

o |V

]

ode
to nivel e simplesmente produz um
c0S. Isso é insuficiente para gera
Dara um usuario humano.

odelo de planeja
e

O

‘arquia de obje

NS

‘rucdes de nive

tos de uma torma direta, o C

mento HTN: Este modelo pe

0 de planejamento classico: Este modelo ignora 0s objetos de
a sequéncia de acoes de colocar
- instrucoes de nivel superior

‘mite modelar a
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SUPEerior para um usuario r

Umanao.



Artigos relativos ao dominio

Scenario Desing

e Todas as posicOes sao sempre alcancaveis. Também assumimos o
modo criativo do Minecraft
® Focado em acOes de construcao e high-level objects

House

Wall 1 Roof | Door

NS

Row

|

Block

Figure 1: Object hierarchy of our construction scenario.



Artigos relativos ao dominio

PDDL

e A limitacao deste modelo simples é que ele ignora completamente a
estrutura de alto nivel dos objetos que estdao sendo construidos.
Como nao ha incentivo para colocar blocos em uma determinada

ordem, uma explicacao de alto nivel do plano pode ser impossivel.
® Funcoes auxiliares




Artigos relativos ao dominio

HDDL
® Panda
o As subtarefas de constru
construir o telhado pode
ainda mais simples, até ¢

ir a fundacao, construir as paredes e
m entao ser decompostas em tarefas
Ue apenas tarefas primitivas sejam

deixadas. como colocar-bloco e remover-bloco.

e SHOP2

© Locais usando inteiros como coordenadas e substitui 0s
predicados usados no PANDA e PDDL por operacoes aritmeticas
simples. Isso permite que 0 SHOP2 calcule o ponto final de linhas
de qualguer comprimento dado, pode construir as paredes

alternando a direcao das

linhas.



Artigos relativos ao dominio

EXperiments

e O tamanho do mundo 3D é mantido o menor possivel para caber na

casa com alguma folga, porta

Lo, Ir

5eéaumentado em uma unic
NASSOS
e Métricas

icialmente e definido para 5 x 5 x

ade e

m cada direcdo a cada trés
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—e— PDDL —=— PDDL blocks —— PANDA —— SHOP2
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Figure 5: Search time, total time, number of operators, and facts of the grounded task to build a house with given number of
blocks (above) or in a world with increasing size (below).
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