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Do que se trata o
dominio?

O problema de planejamento Tidybot foi um
desafio do International Planning Competition
(IPC) de 2011. Esse dominio simula uma tarefa de
organizacao domestica em um ambiente 2D, onde
rob6s precisam mover objetos para locais-alvo.
Equipados com um "gripper"' para carregar um
item de cada vez e um carrinho para transportar
varios itens, os rob0s organizam objetos em
superficies (como "mesas") e estruturas em U
("armarios"). O dominio testa habilidades de
planejamento em espacos amplos, exigindo o uso
da estrutura geomeétrica para otimizar a
organizacao.




Existe artigo cientifico e
publicado a respeito do
dominio ?

"TidyBot: Personalized Robot Assistance with Large Language Models™

Publicado na revista Autonomous Robots em 2023. Esse artigo explora como o Tidybot e
utilizado em tarefas de organizacao doméstica, demonstrando como robdés, equipados
com modelos de linguagem de grande porte (LLMs), conseguem interpretar e adaptar-se
as preferéncias de organizacao dos usuarios.

O estudo descreve a arquitetura do Tidybot, seu sistema de controle e o uso de LLMs
para entender comandos e realizar tarefas em ambientes complexos. A pesquisa também
analisa a capacidade dos robo6s de lidar com situacoes desafiadoras, como restricoes
geometricas e de acessibilidade, visando otimizar a eficiéncia na organizagao de objetos.

https://arxiv.org/abs/2305.05658
https://github.com/jimmyyhwu/tidybot



robot cart object xc yc xrel yrel)

. robot: representa o robo.

. cart: representa o carrinho que o rob6é pode mover.
. object: representa os objetos que o robo organiza.
. XC, yc: coordenadas X € y no espaco absoluto.

. xrel, yrel: coordenadas relativas ao robo, para movimentacao precisa.




PREDICATES

Constant

(leftof-rel

(above-rel

(zerox-rel

(zeroy-rel

(object-goal

. (leftof ?x1 - xc ?x2 - xc) . (sum-y ?y - yc ?yr - yrel ?ysum - yc)
o Define que a posicao ?x1 esta a esquerda da posi¢cao ?x2 no eixo o Similar ao sum-x, mas no eixo Y. Calcula a posi¢ao absoluta ?ysum
X em coordenadas absolutas. somando uma coordenada absoluta ?y com uma coordenada relativa
o (above ?y1 - yc ?y2 - yc) 2yr.
o Define que a posigcao ?y1 esta acima da posicao ?y2 no eixo Y em J (zerox-rel ?x - xrel)
coordenadas absolutas. o Indica que ?x é zero em relacdo ao xrel, ou seja, nao ha deslocamento
. (leftof-rel ?x1 - xrel ?x2 - xrel) horizontal do gripper em relacdo ao robé.
o  Define que a posicao relativa ?x1 esta a esquerda de ?x2 em . (zeroy-rel ?y - yrel)
relacéo ao robb. o Indica que ?y é zero em relacdo ao xrel, ou seja, ndo ha deslocamento
o (above-rel ?y1 - yrel ?y2 - yrel) vertical do gripper em relacdo ao robé.
o Define que a posicao relativa ?y1 esta acima de ?y2 em relacao . (object-goal 70 - object ?x - xc ?y - yc)
ao robo. o Define a posi¢cdo de destino de um objeto 70 em coordenadas
(sum-x ?x - xc ?xr - xrel ?xsum - xc) absolutas (?x, ?y), representando a posi¢cdo alvo onde o objeto deve
o Calcula uma posi¢ao absoluta ?xsum somando uma coordenada ser colocado.

absoluta ?x e uma coordenada relativa ?xr.




PREDICATES

Base

(base-obstacle

(parked ?r - robot)

o Indica que o robd ?r esta estacionado, ou seja, parado e ndo em movimento.
(base-pos ?r - robot ?x - Xxc ?y - yc)
o Define a posicao atual do robs ?r em coordenadas absolutas (?x, ?y).

(base-obstacle ?x - xc ?y - yc)
o |Indica a presenca de um obstaculo em uma posicédo absoluta (?x, ?y), que o robd deve
evitar.

Objetos

(object-pos

(object-done

(surface

(object-pos ?0 - object ?x - xc ?y - yc)
Define a posicao atual de um objeto 70 em coordenadas absolutas (?x, ?y).
(object-done ?0 - object)
Indica que o objeto 70 foi corretamente posicionado em sua posi¢do de destino.
(surface ?x - xc ?y - yc)
Define que ha uma superficie na posicao (x, y) onde objetos podem ser colocados.



o

PREDICATES

Gripper

(holding r - robot 20 - object)
(gripper-empty 2r - robot)
(gripper-rel ?r - robot ?x - xrel ?v - yrel)

[:gr"ipper"—ubﬂtacle 3y 3 j'_'.' - }rc}

(holding ?r - robot ?0 - object)
Indica que o robd ?r esta segurando o objeto 70 com sua garra.
(gripper-empty ?r - robot)
Indica que o gripper do robd esta vazio.
(gripper-rel ?r - robot ?x - xrel ?y - yrel)

Define a posicdo do gripper em coordenadas relativas xrel e yrel em rela¢cdo ao robd.

(gripper-obstacle ?x - xc ?y - yc)
Indica um obstaculo na posi¢ao onde o gripper pretende atuar, bloqueando sua
movimentacado.

Carrinho

(pushing 2 robot 2c - cart)

(r
(r

ot-pushing 2 robot)

ot-pushed L cart)

(cart-pos Iy cart ?x - xc vy - yc)

(on-cart 0 - object »c - cart)

)

(¢]

o}

o

o}

o

(pushing ?r - robot ?c - cart)
Indica que o robd esta empurrando o carrinho ?c.
(not-pushing ?r - robot)
Indica que o robd ndo esta empurrando o carrinho.
(not-pushed ?c - cart)
Define que o carrinho ?c ndo esta sendo empurrado.
(cart-pos ?c - cart ?x - Xc ?y - yc)
Define a posicdo atual do carrinho ?c em coordenadas absolutas.
(on-cart ?0 - object ?c - cart)
Indica que o objeto ?0 esta sobre o carrinho ?c.



Acoes

O dominio Tidybot possui 30 acoes, listadas abaixo com seus nomes traduzidos para o portugues:

1. desestacionar (unpark) 1.agarrar-carrinho-direita (grasp-cart-right)
2. estacionar (park) 2. agarrar-carrinho-cima (grasp-cart-above)
3. mover-base-esquerda (base-left) 3.agarrar-carrinho-baixo (grasp-cart-below)
4, mover-base-direita (base-right) 4,  desagarrar-carrinho (ungrasp-cart)
5. mover-base-cima (base-up) 5. pegar-esquerda (get-left)
6. mover-base-baixo (base-down) 6. pegar-direita (get-right)
7. mover-base-com-carrinho-esquerda (base-cart-left) 7. pegar-cima (get-up)
8. mover-base-com-carrinho-direita (base-cart-right) 8. pegar-baixo (get-down)
9. mover-base-com-carrinho-cima (base-cart-up) 0. pegar-do-carrinho (get-from-cart)

10. mover-base-com-carrinho-baixo (base-cart-down) 10. colocar-esquerda (put-left)

11. mover-garra-esquerda (gripper-left) 11. colocar-direita (put-right)

12. mover-garra-direita (gripper-right) 12. colocar-cima (put-up)

13. mover-garra-cima (gripper-up) 13. colocar-baixo (put-down)

14, mover-garra-baixo (gripper-down) 14, colocar-no-carrinho (put-on-cart)

15. agarrar-carrinho-esquerda (grasp-cart-left) 15. finalizar-objeto (finish-object)




Acoes - Base Robho

desestacionar (unpark) estacionar (park)

(:action park
] ] _ :parameters {?r - robot)
M - xrel 2y - yrel)
. : precondition (and (not ced ) not-pushi r);
and (parked 2r} (gripper-rel ?r 2x 2vy) (zerox-rel ?x) (zeroy-rel 2v))} n{ ( (parked ?r)) {not-pushing r})

(not (parked 2r}) effect (parked r)




Acoes - Base Robho

mover-base-esquerda (base-left) mover-base-direita (base-right)

{:action base-left (:action base-right

parameters {?r - robot 2cx - xc ?dx - xc ? :parameters (?r - robot ?cx - xC ?dx - xc 2

precondition (and (not (parked ?r}) precondition (and (not (parked 2r})
(not-pushing 2r) (not-pushing 2r)
(leftof 2dx 2cx) (leftof cx 2dx)
(base-pos 2r 2cx 2y) (base-pos ?r 2cx 2y)
(not (base-obstacle »dx 2y))) (not (base-obstacle *dx 2y)})

and {not (base-pos ?r 2cx 2y)) (base-pos 2r 2dx 2y) effect and (not (base-pos ?r 2cx 2yv)) (base-pos ?r 2dx 2vy)

{(not (base-obstacle ?cx ?v)) (base-obstacle 2dx 2v)) (not (base-obstacle ?cx 2v)) (base-obstacle 2dx 2v))




Acoes - Base Robho

mover-base-cima (base-up) mover-base-baixo (base-down)

(:action base-up (:action base-down
-parameters (?r - robot ?x - xc *cy - yC 2dy - yc) parameters (?r - robot 2x - xc *cy - ycC 2dy - ycC)
precondition (and (not (parked 2?r}) precondition (and (not (parked 2r})
(not-pushing r) (not-pushing r)
(above 2dy 2cy) (above 2cy 2dy)
(base-pos 2r 2x 2cy) (base-pos ?r »x Icy)
(not (base-obstacle x dy))) {not (base-obstacle 2x 2dy))})
and (not (base-pos ?r »x 2cy)) (base-pos 2r 2x 2dy) effect and (not (base-pos ?r 2x cy)) (base-pos 2r x 2dy)
{not (base-obstacle ?x ?cy)) (base-obstacle x 2dy)) {not (base-obstacle 2x 2cy)) (base-obstacle *x 2dy))



Acoes - Base Robho

mover-base-com-carrinho-esquerda mover-base-com-carrinho-direita
(base-cart-left) (base-cart-right)

(:action base-cart-right
, parameters (?r - robot ?c - cart %1 - xc ?x2 - xc ¥y - yC Mcwl - M Fcw2 - MC oy - yC)
(:action base-cart-left
-parameters (?r - robot 3c - cart ?x1 - xc ?x2 - xc ?y - yc Yoxl - xc exd - K€ oy - yc precondition (and (pushing ?r 2c) (leftof 2x1 x2) (leftof cxl 2cx2)
:precondition (and (pushing ?r 2c) (leftof 2x2 x1) (leftof 2cx2 2cxl) (base-pos 2r x1 ?y) {cart-pos ?c 2cxl 2cy)
(base-pos 2r ?x1 2y} (cart-pos ?c 2cxl 2cy) {(not (base-obstacle ?x2 ?v)) (not (base-obstacle 2cx2 2cy)))
(not (base-obstacle %2 2v))} (not (base-obstacle 2cx2 2cy)})) N
e ) effect and {not (base-pos ?r x1 ?y)) (base-pos r 2x2 2v)
(not {cart-pos 2c 2cxl 2cy)) (cart-pos ?c 2cx2 Zcy) wt (cart-pos ?c ?*cxl 2cy)) (cart-pos 2c 2cx2 2cy)
t
t

(not (base-obstacle %1 2v)) (base-obstacle x2 2vy) 10t {base—{:hstacle Il "}] {bage—nbgtacle w2 Ay
(not (base-obstacle 2cxl 2cy)) (base-obstacle »cxZ cy)

(base-pos ?r 2x1 2y}} (base-pos 2r 2x2 2y

1wt (base-obstacle *cxl *cy)) (base-obstacle cx2 2cy)}))




precondition (and (pushing ?r 2c) {(above 2y2 2yl)} (above 2cy2 2cyl)

Acoes - Base Robho

mover-base-com-carrinho-cima mover-base-com-carrinho-baixo
(base-cart-up) (base-cart-down)

-action base-cart-down

ion base-cart-up
:parameters {?r - robot ?c - cart 2x - xc 1 - yC 2yv2 - yC 2cx - ¥C 2oyl - yo oy

. {?r - robot ?c - cart x - xc ?y1 - yc 2y2 - yc ?cx - xc 2cy!
precondition (and (pushing ?r 2c) {(above ?v1 2y2) (above 2cyl ?cy2

(base-pos ?r 2x ?yl) {(cart-pos *c ?cx cyl) (base-pos r 2x ?yl) {(cart-pos *c ?cx *cyl)
ot (base-obstacle ?x 2y2))} (not (base-obst ot (base-obstacle ?x ?v2)) (not (base-obstacle 2cx 2cy2)))
ot (base-pos 2r ?x 1)) (base-pos r x 2y ot (base-pos ?r ?x 2v1}} (base-pos *r 2x 2y2

wt {cart-pos ?c 2cx ?cyl))} (cart-pos 2c Jcx Fcy?

1wt (cart-pos ?c ?cx ?cyl)) (cart-pos ?c 2cx ;
( pos oC = cyl)) ( P - ot (base-obstacle ?

ce—-obstacle 2% w11y (haze-ohc DO TP
it (base-obstacle ?x 2yl)) (base-obstacle 2x : ot (base-obstacle 2cx :

ot (base-obstacle ?cx 2cyl)) {(base-obstacle 2cx *cy2)))




Acoes - Gripper

mover-garra-esquerda (gripper-left) mover-garra-direita (gripper-right)

(:action gripper-right
-parameters {2r - robot ?basex - xc ?basey - ycC

(:action gripper-left »cpxrel - xrel »dpxrel - xrel ?cgxabs - xc 2

:parameters {?r - robot ?basex - xc ?basey - yC Jgyrel - yrel ?gyabs - yc)

2cgxrel - xrel »dgxrel - xrel »cgxabs - xc 2dgxabs - xC O _

= = _ = e precondition (and (parked 2r)

2gyrel - yrel 2gyvabs - yc) ) ) i

o N (base-pos ?r ?ba *basey)

:precondition (and (parked 2r)
1 - I drovwire | s

(base-pos ?r 2basex ?basey) (gripper-rel 2r >cgxrel gyrel)

(gripper-rel ?r 2cgxrel 2gyrel) (leftof-rel 2cgxrel 2dgxrel)

(leftof-rel 2dgxrel 2cgxrel) (sum-x ?basex 2cpxrel ?cgxabs)
(sum-x 2basex ?cgxrel ?cgxabs) (sum-x ?basex »dgxrel 2dgxabs)
(sum-x ?hasex Idgxrel ?dgxabs) (sum-y ?basey 2gyrel 2gyabs)
(sum-y 2basey 2gyrel 2gyabs) (not (gripper-obstacle ?»dgxabs 2gyabs}))
(not (gripper-obstacle 2dgxabs 2gyabs))) (not (gripper-rel 2r »cgxrel ?gyrel)}) (gripper-rel ?r 2dgxrel 2gyrel)
(not (gripper-rel r cgxrel 2gyrel}) (gripper-rel ?r *dgxrel Zgyrel)

ot ' -obstacle 2cgxabs ?gyabs; ' -obstacle ?dgxabs ?gyabs
(not (gripper-obstacle 2cgxabs 2gyabs)) {(pripper-obstacle *dgxabs 2gyabs)) AT N E e TSRS HEIEL (FEEIET RS (T gyabs))




Acoes - Gripper

mover-garra-cima (gripper-up) mover-garra-baixo (gripper-down)

(:action gripper-up raction gripper-down
parameters {(?r - robot ?basex - xcC 2basey - yC -parameters (?r - robot ?basex - xc ?basey - yC
dgxrel - wrel Fgxabs - XC 7gxrel - xrel gxabs - xc
cgyrel - yrel ?dgyrel - yrel ?cgyabs - yc 2dgyabs - yc) Icgyrel - yrel 2dgyrel - yrel cgyabs - yc 2dgyabs - yc)
:precondition (and (parked 2r) precondition (and (parked 2r)
(base-pos ?r ?basex (base-pos ?r ?ba *basey)
(gripper-rel 2r 2gxrel 2cgyrel) (gripper-rel ?r 2gxrel »cgyrel)
(above-rel 2dgyrel 2cgyrel) (above-rel ?cgyrel 2dgyrel)
(sum-x 2baszex Igwrel 2gxabs) (sum-x ?basex ?gxrel 2gxabs)
(sum-y ?basey 2cgyrel 2cgyabs) (sum-y 2?basey 2cgyrel 2cgyabs)

(sum-y ?basey »dgyrel 2?dgyabs) (sum-y ?basey ?dpyrel ?dgyabs)

(not (gripper-obstacle 2gxabs 2dgyabs))) (not (gripper-obstacle ?gxabs 2dgyabs}))
(not (gripper-rel ?r 2gurel 2cgyrel}) (gripper-rel ?r 2gxrel dgyrel) I E (not (gripper-rel ?r ?gwrel 2cgyrel}) {(gripper-rel ?r 2gwrel >dgyrel)

(not (gripper-obstacle 2gxabs ?cgyabs)}) (gripper-obstacle 2gxabs ?dgyabs)}) (not (gripper-obstacle ?gxabs ?cgyabs}) (gripper-obstacle ?gxabs ?dgyabs}))




Acoes - Carrinho

agarrar-carrinho-esquerda (grasp-cart-left) agarrar-carrinhq-drilri;eita (grasp-cart-
rig

(:action grasp-cart-left

parameters {(r - robot ?c - cart % - xC v - yC JCx - XC) I[:El-:‘._"_::l"l gr35p—cart—right
-preconaition (and (not (parked :r)) (not-pushed >c) _ parameters (?r - robot 2c - cart 2% - xC W - yC YCH - XC)
(base-pos r ?x ) (cart-pos ?c cx 2y)
(leftof 2cx 3x) (not-pushing >r)) :precondition (and (not (parked ?r}) (not-pushed 2c)
(and (pushing ?r 2c) (not (not-pushing ?r)} (not (not-pushed 2c)))) (base-pos ?r ?x ?y) (cart-pos c 2cx 2y,
(leftof ?x ?cx) (not-pushing ?r)}

(and (pushing ?r 2c) (not {(not-pushing ?r)) (not (not-pushed ?c))))

(:action grasp-cart-above (:action grasp-cart-below
parameters (?r - robot ?c - cart % - xC ?v - yC Pcy - yC) -parameters (3r - robot 2c - cart ?x - xc ¥y - yc Yoy - yc)

precondition (and (not (parked 2r}) (not-pushed 2c) precondition (and (not (parked 2?r)}) (not-pushed 2c)

(base-pos ?r ?x ?v) (cart-pos 2c ?x 2cy) (base-pos ?r x ?v) (cart-pos ?c ?x Icy
(above 2cy 2y) (not-pushing 2r}) (above ?y ?cy) (not-pushing 2r))
(and (pushing 2r 2c} {(not (not-pushing 2r)} (not (not-pushed 2c)))) effect {(and (pushing ?r 2c) (not (not-pushing ?r)} (not (not-pushed 2?c))))



Acoes - Gripper

desagarrar-carrinho (ungrasp-cart)

(:action ungrasp-cart

- narameters E;r - robot ?c - cart ]

:precondition (and (pushing ?r 2c})

effect (and (not (pushing ?r 2?c)) (not-pushing ?r) (not-pushed ?c}))




Acoes - Objetos

pegar-esquerda (get-left) pegar-direita (get-right)

(:action get-right
parameters (?r - robot ?basex - xcC ?basey - yC

Tom me CTle 2gxrel - wrel ?gxabs - xc gyrel - yrel 2gyabs - yC
-parameters {?r - robot 2basex - xc 2basey - ycC 20 - object Pox - xc)

gxrel - wrel 2?gxabs - xc 2gyrel - yrel ?gyabs - yc precondition (and (parked ?r}

70 - object Pox - xc) (base-pos ?r 2ba 2basey)

AR E T (T [ Elr (gripper-rel ?r ?gxrel 2gyrel)

base-pos 2r basex basey - - )
( - ! (sum-x ?basex ?gwrel guabs)
{(geripper-rel ?r gxrel 2gyrel) ) i _

) ) _ (sum-y ?basey 2gyrel gyabs)
(sum-x ?basex ?gxrel Zgxabs)

(sum-y 2*basey 2gyrel 2gyabs) (gripper-empty r)
(gripper-empty r) (leftof 2gxabs 2ox)
(leftof 2ox 2gxabs) (not (object-done 20)}) (object-pos 2o ?ox 2gyabs))

(not (object-done ?o}) (object-pos 2o 2ox ?gyabs)) 1 and {not (object-pos ?o0 2ox ?gyabs})

{not (object-pos 20 2o0x ?gyabs))

{(not (gpripper-obstacle ?ox ?gyabs))
{not (gripper-obstacle ?ox 2gyabs))
{(not (gripper-empty 2r})

{(holding ?r o))

I::rl::t {gr‘ipp-er‘-El'npt}" Jr]}
(holding ?r 2o0))




Acoes - Objetos

pegar-cima (get-up) pegar-baixo (get-down)

(:action get-up (:action get-down

T 3 _ Ihacey — 3 3 e - R . - ~
-parameters (?r - robot ?basex - xc basey - yC parameters {2r - robot 2?basex - xc ?basey - yc

‘gxrel - xrel 2?gxabs - xc ?gyrel - yrel ?gyabs - yc gxrel - wrel 2gxabs - xc ?gyrel - yrel ?gyabs - yc

?0 - object oy - yc) 20 - object oy - yc)
:precondition (and (parked 2r) -precondition (and (parked ?r)

(base-pos ?r 2ba ?basey) (base-pos ?r ?ba Jbasey)
(gripper-rel ?r 2gxrel 2gyrel) (gripper-rel 2r 2gxrel 2gyrel)
(sum-x ?basex 2gwrel 2gxabs) (sum-x ?basex ?gxrel 2gxabs)
(sum-y ?basey ?gyrel ?gyabs) (sum-y 2basey Jgyrel 2»gyabs)
(gripper-empty 2r) (gripper-empty 2r)
(above 2oy ?gyabs) (above 2gyabs 2oy)
{not (object-done 20)}) (object-pos 2o 2gxabs 2ov)) (not (object-done ?0}) (object-pos 2o ?gxabs oy
(not (object-pos 2o 2pxabs Joy)) € (not (object-pos 20 2gxabs 2oy})
{not (gripper-obstacle ?gxabs 2oy)) (not (gripper-obstacle 2gxabs »oy))
(not (gripper-empty 2r}) (not (gripper-empty 2r})
(holding ?r 2c)) (holding *r Z0)}




Acoes - Objetos

pegar-do-carrinho (get-from-cart) colocar-esquerda (put-left)

-action get-from-cart (:action put-left

parameters (2r - robot 2% - xc ¥y - yc Ygwrel - xrel parameters (?r - robot ?basex - xc Zbasey - ycC

2gyrel - yrel o - object 2c - cart 2gxrel - xrel ?gxabs - xc 2gyrel - yrel 2gyabs - yc

IcH - XC Fcy - yC) ?0 - object ?ox - xc)
-precondition (and (parked ?r) (base-pos r 2x 2y) -precondition (and (parked 2r)
(gripper-rel 2r ?gxrel 2gyrel) (sum-x ?x ?gxrel 2cx) (base-pos 2r ba *basey)
Iy 3 3 . 10y . ; ripper-rel r 2gxrel ?gyrel
(sum-y 2y 2gyrel cy) (gpripper-empty ?r) {(cart-pos ?c ?cx ?cy) (grippe BE Eirf )
( £ 20 2¢)) (sum-x 2?basex ?gwrel gxabs)
on-cart 2o 2c
B {sum-y ?basey 2gyrel 2gyabs)
(holding 2r 2o}

(leftof ox ?gxabs)

(and (holding ?r 20} (not (gripper-empty 2r)) (not {on-cart o 2c)))})

(not (gripper-obstacle 2ox ?gyabs))

(surface 2ox ?gyabs)

)

{not (holding ?r 20))
{(object-pos ?o0 ?ox ?gyabs)
(gripper-obstacle ox ?gyabs)
{gripper-empty 2r)

)




Acoes - Objetos

colocar-direita (put-right) colocar-cima (put-up)

(:action put-right (:action put-up
:parameters {?r - robot ?basex - xc ?basey - yc parameters (?r - robot ?basex - xc Zbasey - yc
2gxrel - xrel gxabs - xc 2gyrel - yrel ?gyabs - ycC 2gxrel - xwrel »gxabs - xc 2gyrel - yrel 2gyabs - ycC
20 - object rox - xc) o - object Yoy - yC)
precondition (and (parked 2r) :precondition (and (parked ?r)
(base-pos 2r ?ba Jbasey (base-pos 2r ?ba Jbasey
(gripper-rel r ?gwrel 2gyrel) {gripper-rel r guwrel 2gyrel)
(sum-x ?basex ?gxrel ?gxabs) (sum-x ?basex ?gxrel ?gxabs)
(sum-y Z?basey ?gyrel 2gyabs) (sum-y ?basey ?gyrel ?gyabs)
(holding 2r 2o) (holding ?r o)
(leftof ?gxabs 2o0x) {(above oy 2gyabs)

(not (pripper-obstacle 2ox ?gyabs)) (not (gripper-obstacle 2»gxabs 2ov))

(surface 2ox 2gvabs) (surface ?gxabs 2ov)
) )
(not (holding 2r 20})  E (not (holding ?r 2o0})

(ocbject-pos 2o ?ox ?gyabs) (object-pos 2o ?gxabs 2oy)

(gripper-obstacle 2ox 2gyabs) (gripper-obstacle 2gxabs oy)
(gripper-empty 2r) (gripper-empty 2r)
) )




Acoes - Objetos

colocar-baixo (put-down) colocar-no-carrinho (put-on-cart)

-action put-down
-action put-on-cart

-parameters (?r - robot ?basex - xc ?basey - ycC
2gxrel - xrel 2gxabs - xc 2gyrel - yrel ?gyabs - yc parameters (?r - robot x - xc ?y - yc 2gxrel - xrel
20 - object oy - yc) doyrel - yrel o0 - object ?c - cart cx - xMC 2cy - yC)
precondition (and (parked 2r)
(base-pos ?r ?basex 2?basey  precond] and (parked 2r) (base-pos ?r x ?v) (gripper-rel ?r 2gxrel 2gyrel)
(gripper-rel 2r 2gxrel 2gyrel, um-x 2x 2gxrel 2cx)} (sum-y 2y 2gyrel 2cy) (cart-pos 2c 2cx 2cy)
(sum-x ?basex ?gx Yexabs) (holding r 20))
(sum-y 2basey ?gyrel »gyabs)
(holding 2r 2o) __ ) ) ) . R R ) .
- effect (and (not (holding ?r 20)) (on-cart 2o c) (gripper-empty 2r)})
(not (gripper-obstacle ?»g»
(surface 2gxabs 2oy)
)
and (not (holding ?r 2o))
(object-pos 20 2pxabs 2oy)
(gripper-obstacle ?»guab:

{gripper-empty 2r)
)



Acoes - Objetos

finalizar-objeto (finish-object)

ton finish-object

parameters (?o0 - object x - xc 2y - yc)

in {and {not {(object-dome ?0)) (object-pos 70 ?x ?v) (object-goal o0 x 2y
and (object-done 20)))




Problema Resolvido

e Intance1.pddl

N



Instance1.pddl

Objects

pr2 - robot

cart - cart

objectd
objectl
object2
object3
¥ - xcC
¥l XC
x2 XC
x3 xC
xd XC
x5 XC
X6 xC

®7 xC

object
object
object
object

xC

yC

yC

yC

ycC

yC

yC

ycC

yC

yC
xrel-1 - xrel
xreld - xrel
xrell - xrel

yrel-1 - yrel

yreld - yrel

yrell - yrel




Instance1.pddl

Init

(:init

(leftof
(leftof
{leftof
{leftof
{leftof
(leftof
(leftof
(leftof

x@ x1)
®1 x2)
®2 x3)
x3 xd)
®4 x5)
x5 x6)

x6 x7)

X7 x8)

(above y@ y1)

{above
{above
{above
{above
{above
(above

(above

¥yl
y2
y3

¥5
y6
y7

¥2)
y3)
¥4)
¥5)
y6)
¥7)
¥8)

xrell x5)
xrel-1 x4)
xreld x5)
xrell x&)
xrel-1 x5}
xrel® x&)
xrell x7)
xrel-1 x6)
xrel@ x7)
xrell xB)
xrel-1 x7)
xrel@ x38)
yrele ya)
yrell yl1)
yrel-1 y@)
yrela yl1)

(sum-y yrell y5)

(sum-y yrel-1 y4)

(sum-y yrel@ y5)

(sum-y yrell y6)

(sum-y yrel-1 y5)

(sum-y yrele@ y6)

(sum-y yrell y7)

(sum-y yrel-1 y6)

(sum-y yrele y7)

(sum-y yrell y8)

(sum-y yrel-1 y7)

{parked pr2)

(not-pushing prz)

(base-pos pr2 x8 ya)

(base-obstacle x@ ya)

{base-obstacle x1 y3){surface x1 y3)
{base-obstacle x3 yl){surface x3 yl1)
(base-obstacle x5 yl){surface x5 y1)
(base-obstacle x6 y1){surface x5 y1)
(base-obstacle x1 ys){surface x1 y5)
{base-obstacle x3 y3){gripper-obstacle
{(base-obstacle x3 y4){gripper-obstacle
{base-obstacle x3 y5){gripper-obstacle
(base-obstacle x3 ye)(gripper-obstacle
(base-obstacle x4 y3)(gripper-obstacle
(base-obstacle x5 y3)(gripper-obstacle
({base-obstacle x& y3){gripper-obstacle
{base-obstacle x& y4){gripper-obstacle
{base-obstacle x& y5){gripper-obstacle
(base-obstacle x& y&)(gripper-obstacle
(surface x4 y4)

(surface x4 y5)

{(surface x5 y4)

{surface x5 y5)

x3 y3)
3 y4)
x3 ¥5)
X3 y6)
¥4 y3)
X5 y3)
¥e ¥3)
¥ ya)
X6 ¥5)
X6 Y6}

(leftof-rel xrel-1 xrel@) yrell y2)
(leftof-rel xrel® xrell) yrel-1 y1)
(above-rel yrel-1 yrel@) yrel@ y2)
(above-rel yrel® yrell) yrell y3)

(cart-pos cart x@ yi)
(not-pushed cart)
(base-obstacle x& y1)

(sum-y yrele y8)

(zerox-rel xrel@)

{sum-x
{sum-x
{sum-x
(sum-x
(sum-x
({sum-x
(sum-x
{(sum-x
{(sum-x
{sum-x

{sum-x

x8
x8
pal
x1
x1
xd
x2
x2
x3
x3
x3

xrel® x@)
xrell x1)
xrel-1 x@)
xreld x1)
xrell x2)
xrel-1 x1)
xrel® x2)
xrell x3)
xrel-1 x2)
xreld x3)
xrell x4)

yrel-1 y2)
yrela y3)
yrell y4)
yrel-1 y3})
yrele y4)
yrell y5)
yrel-1 ya)
yrele ys)
yrell yeg)
yrel-1 y5})

(zeroy-rel yrel@)

(object-goal
(object-goal
(object-goal
(object-goal
(object-goal

(object-goal

object®
objectl
objectl
object2
object2
object3

{object-pos object® xS y5)
(object-pos objectl x5 y1)
(object-pos objectz x3 y1)
(object-pos objectz x1 y3)

(gripper-empty pr2)
(gripper-rel pr2 xrela yrela)
(gripper-obstacle x5 y%)
(gripper-obstacle x5 y1)
(eripper-cbhstacle x2 y1)
{gripper-obstacle x1 y3)




Instance1.pddl

Goal

.

D
{and
{object-done objecta)

(object-done objectl)

(object-done object2)

(object-done object3)
13}




Resultados

seqg-agl-greedy-2023

(unpark pr2 xrel0 yrel0)

O robd PR2 sai da posicdo de estacionamento, ficando pronto para se mover.
(base-right pr2 x0 x1 y0)

PR2 se move uma célula para a direita de (x0, y0) para (x1, y0).
(base-right pr2 x1 x2 y0)
PR2 se move mais uma célula para a direita, agora de (x1, y0) para (x2, y0).
(park pr2)
PR2 estaciona temporariamente na posicao atual (x2, y0).
(gripper-right pr2 x2 y0 xrel0 xrel1 x2 x3 yrel0 y0)
PR2 move o gripper (pin¢a) para a direita, estendendo-o de (x2, y0) para (x3, y0) para se aproximar do objeto.
(get-down pr2 x2 y0 xrel1 x3 yrel0 y0 object2 y1)
PR2 usa o gripper para pegar object2, que esta localizado na posi¢ao (x3, y1).
(gripper-left pr2 x2 y0 xrel1 xrel0 x3 x2 yrel0 y0)

PR2 retrai o gripper para a posicdo original a esquerda, voltando para (x2, y0).
(unpark pr2 xrel0 yrel0)

PR2 sai novamente do modo de estacionamento e fica pronto para se mover.
(base-down pr2 x2 y0 y1)

PR2 move-se para baixo de (x2, y0) para (x2, y1).
(base-down pr2 x2 y1 y2)
PR2 continua o movimento para baixo, agora de (x2, y1) para (x2, y2).
(base-down pr2 x2 y2 y3)
PR2 continua descendo, indo de (x2, y2) para (x2, y3).
(base-down pr2 x2 y3 y4)
PR2 move-se mais uma vez para baixo, alcancando (x2, y4).




Resultados

seq-agl-greedy-2023

(park pr2)
PR2 estaciona temporariamente na posicao atual (x2, y4).
(gripper-left pr2 x2 y4 xrel0 xrel-1 x2 x1 yrel0 y4)

PR2 move o gripper para a esquerda, estendendo-o de (x2, y4) para (x1, y4).

(put-down pr2 x2 y4 xrel-1 x1 yrel0 y4 object2 y5)

PR2 coloca object2 na posicao (x1, y5), deixando o objeto no chao.

(finish-object object2 x1 y5)
A tarefa com object2 é concluida na posicao (x1, y5).
(get-up pr2 x2 y4 xrel-1 x1 yrel0 y4 object3 y3)
PR2 estende o gripper para cima e agarra object3, que esta em (x1, y3).

(gripper-right pr2 x2 y4 xrel-1 xrel0 x1 x2 yrel0 y4)

PR2 move o gripper de volta para a direita, retornando a (x2, y4).

(unpark pr2 xrel0 yrel0)

PR2 sai do modo de estacionamento e fica pronto para novos movimentos.

(base-up pr2 x2 y4 y3)
PR2 sobe uma posicao de (x2, y4) para (x2, y3).
(base-up pr2 x2 y3 y2)
PR2 continua subindo de (x2, y3) para (x2, y2).
(base-right pr2 x2 x3 y2)
PR2 se move para a direita, de (x2, y2) para (x3, y2).

(park pr2)
PR2 estaciona temporariamente em (X3, y2).
(gripper-right pr2 x3 y2 xrel0 xrel1 x3 x4 yrel0 y2)
PR2 estende o gripper para a direita, alcancando (x4, y2).
(gripper-up pr2 x3 y2 xrel1 x4 yrel0 yrel-1 y2 y1)
PR2 levanta o gripper na direcao de (x4, y1).
(put-left pr2 x3 y2 xrel1 x4 yrel-1 y1 object3 x3)
PR2 coloca object3 na posicao (x3, y1).
(get-right pr2 x3 y2 xrel1 x4 yrel-1 y1 object1 x5)
PR2 move o gripper para a direita e agarra object1, que esta localizado em (x4, y1).
(gripper-down pr2 x3 y2 xrel1 x4 yrel-1 yrel0 y1 y2)
PR2 move o gripper para baixo, retornando para (x4, y2).
(gripper-left pr2 x3 y2 xrel1 xrel0 x4 x3 yrel0 y2)
PR2 retrai o gripper para a esquerda, voltando para (x3, y2).
(gripper-left pr2 x3 y2 xrel0 xrel-1 x3 x2 yrel0 y2)
PR2 move o gripper mais uma posicao a esquerda, para (x2, y2).



Resultados

seqg-agl-greedy-2023

(gripper-down pr2 x3 y2 xrel-1 x2 yrel0 yrel1 y2 y3)
PR2 move o gripper para baixo, de (x2, y2) para (x2, y3).
(put-left pr2 x3 y2 xrel-1 x2 yrel1 y3 object1 x1)
PR2 coloca object1 na posicao (x1, y3).
(finish-object object1 x1 y3)

A tarefa com object1 é concluida na posicdo (x1, y3).
(gripper-up pr2 x3 y2 xrel-1 x2 yrel1 yrel0 y3 y2)
PR2 levanta o gripper de (x2, y3) para (x2, y2).
(gripper-right pr2 x3 y2 xrel-1 xrel0 x2 x3 yrel0 y2)
PR2 move o gripper para a direita, voltando para (x3, y2).
(get-up pr2 x3 y2 xrel0 x3 yrel0 y2 object3 y1)

PR2 estende o gripper para cima e pega object3 em (x3, y1).
(unpark pr2 xrel0 yrel0)

PR2 sai do modo de estacionamento para novos movimentos.

(base-left pr2 x3 x2 y2)
PR2 se move para a esquerda, de (x3, y2) para (x2, y2).
(base-down pr2 x2 y2 y3)
PR2 se move para baixo, de (x2, y2) para (x2, y3).
(base-down pr2 x2 y3 y4)
PR2 continua descendo de (x2, y3) para (x2, y4).
(base-down pr2 x2 y4 y5)
PR2 continua descendo de (x2, y4) para (x2, y5).
(base-down pr2 x2 y5 y6)
PR2 continua descendo de (x2, y5) para (x2, y6).
(base-down pr2 x2 y6 y7)
PR2 continua descendo de (x2, y6) para (x2, y7).
(base-right pr2 x2 x3 y7)
PR2 se move para a direita, de (x2, y7) para (x3, y7).
(base-right pr2 x3 x4 y7)
PR2 se move mais uma vez para a direita, para (x4, y7).

(park pr2)

PR2 estaciona na posicao (x4, y7).
(gripper-up pr2 x4 y7 xrel0 x4 yrel0 yrel-1 y7 y6)
PR2 levanta o gripper de (x4, y7) para (x4, y6).
(put-up pr2 x4 y7 xrel0 x4 yrel-1 y6 object3 y5)

PR2 coloca object3 na posicao (x4, y5).
(gripper-right pr2 x4 y7 xrel0 xrel1 x4 x5 yrel-1 y6)
PR2 move o gripper para a direita de (x4, y6) para (x5, y6).
(get-up pr2 x4 y7 xrel1 x5 yrel-1 y6 object0 y5)

PR2 levanta o gripper para pegar objectO na posicao (x5, y5).
(gripper-down pr2 x4 y7 xrel1 x5 yrel-1 yrel0 y6 y7)
PR2 abaixa o gripper de (x5, y6) para (x5, y7).
(gripper-left pr2 x4 y7 xrel1 xrel0 x5 x4 yrel0 y7)

PR2 move o gripper para a esquerda, retornando para (x4, y7).

(unpark pr2 xrel0 yrel0)
PR2 sai do modo de estacionamento.
(base-up pr2 x4 y7 y6)
PR2 sobe uma posicdo de (x4, y7) para (x4, y6).
(base-up pr2 x4 y6 y5)
PR2 sobe novamente, indo para (x4, y5).
(park pr2)

PR2 estaciona em (x4, y5).

(put-up pr2 x4 y5 xrel0 x4 yrel0 y5 object0 y4)
PR2 coloca object0 na posicao (x4, y4).
(finish-object object0 x4 y4)

A tarefa com objectO é concluida na posicao (x4, y4).
(gripper-down pr2 x4 y5 xrel0 x4 yrel0 yrel1 y5 y6)
PR2 abaixa o gripper de (x4, y5) para (x4, y6).
(get-up pr2 x4 y5 xrel0 x4 yrel1 y6 object3 y5)
PR2 levanta o gripper para pegar object3 em (x4, y5).
(gripper-right pr2 x4 y5 xrel0 xrel1 x4 x5 yrel1 y6)
PR2 move o gripper para a direita de (x4, y6) para (x5, y6).
(put-up pr2 x4 y5 xrel1 x5 yrel1 y6 object3 y5)
PR2 coloca object3 na posicao (x5, y5).
(finish-object object3 x5 y5)

A tarefa com object3 é concluida na posicao (x5, y5).




Resultados

seqg-sat-greedy-2023

(unpark pr2 xrel0 yrel0)
(base-right pr2 x0 x1 y0)
(base-right pr2 x1 x2 y0)
(base-down pr2 x2 yo0 y1)
(base-down pr2 x2 y1 y2)
(base-down pr2 x2 y2 y3)
(park pr2)
(get-left pr2 x2 y3 xrel0 x2 yrel0 y3 object3 x1)
(unpark pr2 xrel0 yrel0)
(base-down pr2 x2 y3 y4)
(base-down pr2 x2 y4 y5)
(base-down pr2 x2 y5 y6)
(base-down pr2 x2 y6 y7)
(base-right pr2 x2 x3 y7)
(base-right pr2 x3 x4 y7)
(base-up pr2 x4 y7 y6)
(base-up pr2 x4 y6 y5)
(base-right pr2 x4 x5 y5)
(park pr2)
(put-left pr2 x5 y5 xrel0 x5 yrel0 y5 object3 x4)
(unpark pr2 xrel0 yrel0)
(base-left pr2 x5 x4 y5)
(park pr2)

(get-right pr2 x4 y5 xrel0 x4 yrel0 y5 object0 x5)
(put-up pr2 x4 y5 xrel0 x4 yrel0 y5 object0 y4)
(finish-object object0 x4 y4)
(gripper-right pr2 x4 y5 xrel0 xrel1 x4 x5 yrel0 y5)
(get-left pr2 x4 y5 xrel1 x5 yrel0 y5 object3 x4)
(gripper-down pr2 x4 y5 xrel1 x5 yrel0 yrel1 y5 y6)
(put-up pr2 x4 y5 xrel1 x5 yrel1 y6 object3 y5)
(finish-object object3 x5 y5)
(gripper-left pr2 x4 y5 xrel1 xrel0 x5 x4 yrel1 y6)
(gripper-up pr2 x4 y5 xrel0 x4 yrel1 yrel0 y6 y5)

(unpark pr2 xrel0 yrel0)
(base-down pr2 x4 y5 y6)
(base-down pr2 x4 y6 y7)
(base-left pr2 x4 x3 y7)
(base-left pr2 x3 x2 y7)
(base-up pr2 x2 y7 y6)
(base-up pr2 x2 y6 y5)
(base-up pr2 x2 y5 y4)
(base-up pr2 x2 y4 y3)
(base-up pr2 x2 y3 y2)
(base-right pr2 x2 x3 y2)
(park pr2)
(get-up pr2 x3 y2 xrel0 x3 yrel0 y2 object2 y1)
(unpark pr2 xrel0 yrel0)
(base-left pr2 x3 x2 y2)
(base-down pr2 x2 y2 y3)
(base-down pr2 x2 y3 y4)
(base-left pr2 x2 x1 y4)
(park pr2)

(put-down pr2 x1 y4 xrel0 x1 yrel0 y4 object2 y5)
(unpark pr2 xrel0 yrel0)
(finish-object object2 x1 y5)
(base-right pr2 x1 x2 y4)

(base-up pr2 x2 y4 y3)

(base-up pr2 x2 y3 y2)

(base-right pr2 x2 x3 y2)

(park pr2)

(gripper-right pr2 x3 y2 xrel0 xrel1 x3 x4 yrel0 y2)
(gripper-up pr2 x3 y2 xrel1 x4 yrel0 yrel-1 y2 y1)
(get-right pr2 x3 y2 xrel1 x4 yrel-1 y1 object1 x5)
(gripper-left pr2 x3 y2 xrel1 xrel0 x4 x3 yrel-1 y1)
(gripper-down pr2 x3 y2 xrel0 x3 yrel-1 yrel0 y1 y2)
(gripper-left pr2 x3 y2 xrel0 xrel-1 x3 x2 yrel0 y2)
(gripper-down pr2 x3 y2 xrel-1 x2 yrel0 yrel1 y2 y3)
(put-left pr2 x3 y2 xrel-1 x2 yrel1 y3 object1 x1)
(finish-object object1 x1 y3)

: cost = 69 (unit cost)




Grafico

Custo

Comparacao Detalhada dos Custos dos Planos
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