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Background

Task Description: Transport 1 mouses, 1 pen, 1 iPhone, and 1 purse to the bed. « Incoherent action execution with Qua ntitative results on TDW-MAT

Existing Agent Information: Alice knows the location of mouse, pen; Bob knows the location of purse. They don’t know the location of iPhone.

Ours (CaPo) Short-term plan durlng COOperatlon | Classic Agents | GPT-3.5 Agents LLAMA-2 Agents GPT-4 Agents

Meta Plan Generation
Step 1: Alice grasps mouse, pen, and put them into the wood basket. usual Iy Ieads to red u ndant Steps - ’RHP * RHP' | CoELA CaPooyrs) l CoELAT CaP O(ours) ‘COELAT ProAgent RoCo CaPoous)

s Bob grasps purse. Step 2: Alice transports mouse and pen using
wood basket to the bed; Bob transports purse to the bed; and try to
find iPhone and transport it to the bed.
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Step 1: Alice grasps mouse, pen, and put them into the wood Opt|m|zat|0n tO generate meta'plan Avg. (D] 43 6l +29% 52 +20% 57 +29% 53 +10% 61 +10% | 71 439% 69 +31% 71 +36% 74 +41%
basket. Bob grasps purse. Step 2: Alice transports mouse and w/ Oracle Perception

pen using wood basket to the bed; Bob transports purse to the for em bOd |ed ag e ntS .

Alice grasps purse; Bob grasps mouse.
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@ Communication & Execution

Alice transports purse to the bed;
Bob transports mouse to the bed.
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e Bob transports purse to the bed. Step 2: Alice transports eﬁ:l cle nt COO pe ratl on betwee n
[-» wood basket (containing pen, mouse, iPhone) to the bed. H f' f I
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x1.9: CaPo, (No MP + No Pro. MP) 72 75 73
; CaPo, (MP Initialization + No Pro. MP) 73 76 74
31 CaPo3 (MP Generation + No Pro. MP) 74 80 77
- Meta Plan Generation x2.3! CaPo (MP Generation + Pro. MP) 85 84 84
E] Memory Module | Task Description [ Semantic Map] [ Meta-plan History] [Dialoguc History | | Agent Progress [Teammale Progress] [Action History -t Step 1: Alice go grasp <purse> (931981), put <purse> (931981) into container; Bob explore living room. Step 2: Alice put <pen> 10
) 2 tﬂl (14280289), <mouse> (3660150) into a container; Bob go grasp found objects and transport them to the bed.
. 5 ao Message to Bob 1000 time steps 2000 times steps 3000 time steps
(5:7) Meta-Plan Generation Phase — & 10| (" Hi Bob, 1 bave explored the Office and found | , I :
. b plored the Office and found a purse. [ am currently holding a pen. I will continue exploring the Office to
s @ Communication Module “ s @ Communication Module N Environment ; gather the remaining target objects efficiently. Do you have any suggestions for our next steps in the meta plan?
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YQ Hi, Bob. Thanks for your advice, I will update |4 efslags % Hi, Alice. I should explore the kitchen, please 2 Hi Alice, considering that you are currently holding one objec?and have found a container, you can start putting the objects into coo pe rat Ive Be h a VI o r Wlt h M eta - p I a n
Alice the meta plan accordingly. - -- N iy Bob up;ialc the meta-plan. - ! - Ob i _ the container. I will grasp the mouse in living room. Please update the action plan accordingly. Satisfied with the meta plan : No G
’ : servation - Bob
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= = 7y ot v Meta Plan Generation Meta Pla Step 1: Alice goes grasp pudding and wine; Bob goes grasp cupcake. Step 3. Alice and Bob put holding objects on the table.
Feedback Meta-plan Meta-plan Feedback ~ . Al S : i i iner: sp <i . Ali " T Ali b i j 000
44 _ P tion Modul Tl Step 1: Alice go grasp a container, put holding <pen>(1480289) into container; Bob go grasp <iPhone> (11176165). Step 2: Alice Step 2: Alice and Bob transport holding objects to the table.
' @ Cooperative Planning Module ' @ Cooperative Planning Module %ﬁ) erception vioduie 5 tﬂl go grasp <purse> (931981 , <mouse> (3660150), and put into container; Bob put <iPhone> (11176165) into a container.
?'3 "?f»‘ % o Message to Bob
= Step 1: Alice explores <living_room>. B Step 1: Alice explores <living_room>. . ‘ E Alice Hi Bob, I have updated the meta plan according to your suggestions. I think you could grasp the iPhone in the living room as you
Meta . Bob explores <kitchen>. Meta Bob explores <office>. [ :i Memory Module g are already there. Do you have any other suggestions to improve our meta plan? ®
Plan S('ep N: Alice [sub-plan] . Bob [sub-plan] . Plan  Step N: Alice [sub-plan] . Bob [sub-plan] . 2 Message to Alice ]
\_ ) \_ ) = Hi Alice, current plan looks good. But I recommend you grasp the <basket>(601123) and then put object into it to transport more Q.
No New Prosress? L objects efficiently. I will grasp the iPhone in the living room. . Satisfied with the meta plan : No Bob
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‘ Meta Plan Generation G dding and T rt pudding and Sub Put pudding and wine Put cupcake on dinner-
S - - ° Step 1: Alice go grasp the <basket>(601123), put holding <pen>(1480289) into <basket>(601123); Bob go grasp <iPhone> w?nirasp PUcamg ¢ Go grasp cupcake. 1§ll:|)1 Wri?lI;Spo PUCCLOSIAN Transport cupcake. Pll:m 01111 1511,11@ ing and wine _tablceupc ¢ on dinner
L 2 e @ Progress-adaptive Planning Module Eo | (11176165). Step 2: Alice go grasp <purse> (931981) , <mouse> (3660150), and put them into <basket>(601123); Bob continue : : : :
[ Environment " 72 Execution Module | | @ Plan Parsing | ProgTess- Step 1: Alice goes grasp <basket> in <office>, put <pen> & tan;," exploring living room.
- < ) ) . into it: Bob continues loring <kitchen. g . Message to Bob
Module adaptive : o 1, 508 confintes exploring <kifchen 2 Alfce Hi Bob, I have updated the meta plan according to your suggestions. I am satisfied with this meta plan; how do you think about it?]
Meta Plan Step N: Alice [sub-plan] . Bob [sub-plan] . 2
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- Message to Alice
Hi Alice, I think the meta plan is on the right track, let’s work together to transport as many objects as possible to the bed. Good o
| progress so far! . Satisfied with the meta plan : Yes Bob

« Agents generate a meta-plan through multi-turn discussions.

« Agents execute actions under the guidance of the meta-plan.

* New progress triggers a new discussion to update the meta-plan

« The meta-plan is dynamically updated, and all agents execute
actions under the guidance of the updated meta-plan.

Examples of the evaluation and optimization process of meta-
plan via multi-turn discussion between agents. The discussion
is triggered by new progress, i.e., Alice founds new
object 'purse’. Here, Alice acts as the meta-plan designer, while
Bob serves as the meta-plan evaluator.




