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TABLE 1
Bl A Bh1EfE T
A filiik
get <objectl> from <object2> take objectl from object2 using
(<hand>) hand

put <objectl> <object2>
pour <objectl> <object2> <x
[ml]>

put objectl (in hand) on/in object2

pour x milliliter (liquid/solid) from

objectl (in hand) into object2

open__door <objectl> open door of objectl (microwave)

close__door <objectl> close door of objectl (microwave)

. close objectl (bottle) by screwing
screw <objectl>
tap

open objectl (bottle) by

unscrewing tap

unscrew <objectl>

. push objectl with fingertip (to
finger__push <objectl> )
power on/off devices)

wait <x [s]> wait for x seconds
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{Human to Alex] [Travi ¥ to Ropa]
What are the minimur ingredients for a Bloody Mary cocktail? 3
(£t bottle, vodka_bottle, triple_sec_bottle,
Th ents for a basic Bloody Mary cocktai are: i ic_shaker
- st
- iding the vodka_bottle and the left hand is
r acidity)
pepper
[
Please, prepare a Cosmopolitan cocktail
{Alex & to Travi] et
“The human request you to prepare a Cosmopolitan cocktail
[Travi { to Ropal

Goal: To prepare. d serve it in a glass placed on a t
Obj

le,
till cocktail s ready),

iner to the first_glass,

[Ropa 4]
+ putvodka_bottle shelf
* put triple_sec_bottle shelf
+ getlime_slice from lime_slice_bowl hand._ight
+ putlime_slice mixing_container
« getlime_slice_bowl hand_right
9 + putlime_slice_bowl table
+ switch_on electric_shaker
* wait60

+ switch_off electric_shaker
+ getfirst_glass from table hand._left

ainer.
iner. + put mixing_container electrc_shaker

Switch * putfirst_glass tray
- Pour t
placing the first_glass on the tray.
[Physical error feedback 1 to Travi]
[Ropa 41 10  ® mixing_container first_glass 170
+ gaze fridge Reason: ass cannot be reached.
+ open fridge *
+ getcranberry_juice_bottle from fridge hand_left
ice_bottle mixing_container 100 [Travi ¥ to Ropa]
e_bottle fridge 11 (Highlevel plan modification)
helf hand_right v
_bottle mixing_container 50 lectric_shaker hand_right
ec_bottle from shelf hand left 12 d_glass 170
r trple_sec_bottle mixing_container 20 ainer electric_shaker
* s tray
13 | [Plansuccesfoedback 1 to Travi
Request has been executed successfully. Please inform the human.
[Travito Alex]
14 quest has been executed successfully. Please inform the human.
1 [Alex to Human]
5 YourCosmopoltan cocktaiis avaiable onthe tray
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TABLE 11
AR B RIK R

s KW PRI

free one hand if needed, then

put objectl objectl is not take objectl, put objectl

object2 in hand object2 and possibly get

previous object

free one hand if needed, then
. object2 is in
put objectl

object2

open container, put objectl
closed i .
X object2, close container and
container . . .
possibly get previous object

free one hand, open_ door

open__door all hands are

objectl and possibly get
object1 full ) P Ve

previous object

TABLE III
AR B BRI

g Bl

Syntactic/ Semantic

‘Wrong command syntax
Errors Wrong object names
Getting object with all hands full

Pouring into an object placed in a

Logical Errors .
container

Pouring into a full object

Joint limits errors
Physical Errors Obstacle object on the way

Object out of reach

TABLE IV
AGLNLE

o ik
BL Baseline, neither mid-level nor high-level replanning
M Only mid-level planner for replanning
Hy Only high-level planner for replanning

Feedback: what (cf. Sectionm
H, Only high-level planner for replanning

Feedback: what + why (cf. Sectionm
Ho Only high-level planner for replanning

Feedback: what + why + how (cf. Section [[II-E
MH; Combination of M and H;

A B2 FE

M F, BT RE SRR R ALE N TR 2
MR, HETERI, R IRET, RS E R .
HT VRSB, FROTEEE T R R R I R L B
By B EETHR . FRATHAE T BRI E  -
Bloody Mary. Caipirinha, Cosmopolitan, Daiquiri.
Gin and Tonic, Long Island Iced Tea. Manhattan,
Margarita, Martini F1 Mojito. %FFiXx£s, FANTFEE
TEM, XMW ERFI R E . TR
FFE: W, TR, SBENT. B, ok frE
A B WA B IR B OBk, YR
B RTIOK. bl R 2SI T k. =E
sec, T L. REFIIAIE L 2. B, Listingﬁ/j?
T Cosmopolitan FHIHIEF .

"02.03 Cosmopolitan": {
"ingredient ": ["lime_slice"],

"liquid ": ["cranberry_ juice", "triple sec", "vodka'],

"optional ": ["ice_cubes"]

Listing 1.

oy T A I8 2K 28 AR [ B R 7K ST B
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Ground truth ingredients for a Cosmopolitan.



All experiments for cocktails
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eclE
Horr:
E = experiments

ws = weighting factor for superfluous ingredients (.2)
s = number of superfluous ingredients
w,, = weighting factor for missing ingredients (1.0)

m = number of missing ingredients
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Executability (higher is better) over runtime (lower is better).
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TABLE V
WONFAEBURBER 55k
Success rate
Description of the method
3% | su
CoPAL (Ours) | Backprompt after fully executed plan
83% l 73% and evaluate goal using GPT-4
LLM+P Classical planner combined with GPT-
33% | 46% | 31[29]
LLM-As-P
Plain GPT-3 as planner [29]
% | 0%
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2) get tomato_sauce_bottle from shelf hand_left
3) pour tomato_sauce_bottle pizza_dough 50

—> Feedback: Collision problem, hand_right collides with the salt_bottle

4) get salt_bottle from table hand_right
5) put salt_bottle shelf

6) get mozzarella_cheese from mozzarella_cheese_bow! hand_right
7) put mozzarella_cheese pizza_dough

- Feedback: Collision problem, hand_right collides with hand_left

12 O} 1
S Ou b

k2
oFe. K270 7,
N/V &

ol
8) put tomato_sauce_bottle shelf
9) get black_olives from black_olives_bowl hand_left
10) put black_olives pizza_dough
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