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PROMPT for Planning Generated Plan PROMPT for State Feedback
N g - 1 & Faiei def microwave_salmon(): i
Class]cal Task Plannlng Mclh()d: Importctm primitives : CF 0 walk to kiteher A Exampleasert check(s)
from actions import walk <obj>, s A You see: "fridge is CLOSED,
. grab <obj>, switchon <obj>, "‘:a'llk(fkls(:h‘?n ) FYeIY Rl | Lightswitch is ON, cereal,
: : . bj>, standup, find Z L. Tina microwave EX (O | | bookshelf, box INSIDE bookshelf,
X Requires myriad domain knowledge Dem() n ;gg?:opazini:gj:p<ole':, coCH ind('microwave') PlanSten” cereal ON wallshelf, paper
(# 2: open microwave INSIDE bookshelfuws"
X Large search space, hard to scale Virtual Available objects list assert('close’ to 'microwave' You have: "Book"
¥ Domain specific objects=[clothesshirt, sink, else: find('mi } } . .
. L pie, apple, fridge, garbagecan, assert('microwave' is 'closed')) assert('close’ to 'mug' ) def microwave_salmon():
X Requires concrete goal specification H tv, dishwashingliquid, bed, else: close( microwave ) ol (fatee . .. ., ,
ome bookshelf, salmon, stove, plate, ("mi 0 Stat assert('book' in ‘'hands')
coffeepot, kitchentable \open’ mIcrowave Feedback True assert('microwave' i< ‘gpened’)
wineglass, paper, microwave, ., . . assert('cereal' on 'bookshelf') —b clse_open('microwave’)
tootrg\brush,ptgothpaste, zsgérgl(j?sgirﬁ[gﬁq 11:]1 f?ﬁgﬁgg‘?\;e False Tmicrojave))
L] L] 1 1 i .
Planning with LLMs ainkitiers, horsoap, el elser find(salnon’) p . /
\l ! y J else: grab('salmon') Current Semantic State
w assert( Cclose’ to 'microwave ) E‘EE see: "micm‘gzve is OPEN and
def throw_away_lime(): B else: find('microwave') "F, microwave 0
mﬁsk:makecoﬂee LLM [GPT-3] # 0: find lime P assert( microwave' 1is 'opened’))m $gﬁcngcg?“ﬂ§§{&m ;
Plan: find('lime") else: open('microwave') ~ - :
1. Goto kitchen S close b putin('salmon', 'microwave') @ssert(‘microwave' is 'opened'))
2. find mug H garbagecan
3. grabmug 1 assg{‘;éjc}gﬁs; I;grl;gggtc)gg?gan') close('microwave')
4. find coffee machine enerated Pla | Ve ! itchon (' ‘)
5. put mug in coffee machine Plan: ‘ ass:{zé.ggrzﬁ%?cgcbalzcag‘??”ed ) ’s?w;:cwgri\t ?ﬁriﬁmn to be done
6. turn on coffee machine 1. Find the salmon close( 'Q.]arll:agecgn') 9 Yot cook#ng 1-2 minutes walk(
7. switch off coffee machine 2. Place the salmon on the plate g ort microwave
8. grabmug 3. Put the plate in the micrwave \_ # 6: Done ) switchoff(‘microwave')
9. find table 4. Set the timer for the desured open('microwave’)
10. put mug on the table amout of time Next task prompt
11. Done 5. Wait for the timer to go off def microwave_salmon(): gre;g(_';ﬁmgg;’)mn on plate : itch
;R on .on , switc nnq
Task: microwave salmon & ::?;F:x:\}ze plate from the ~ ~/ ?ffert( salmon® in 'hands® ) (microwave) ™8 (microwave) ®B(microwave ) ®8(microwave)
7. Enjoy your delicious salmon assg{gégcxf‘:; ,;?at'g}?te‘ )
putin('salmon’, 'plate')
X LLM is not situated in the scene close( microwave’)
\ H J
x Plan steps using unavailable
actions and objects :
Text-to-robot action mapping may . . . .. I A i it ol e
X not be trivial Results Virtual[Home Simulator Real-Robot Arm  S5tei - oen wonion - LLM situated in th
Situated In the
. . L. . def throw_away_banana() :
X Combinatorial admissible action “objects = ['banana’, ‘garbage can’,.::] « scene
— Prompt Format and Parameters — # 1: put banana in garbage can
Sspace “ Format ’ COMMENTS  FEEDBACK LLM Backbone SR Exec GCR gr;b'gnd”’"tin(‘banana" s
: Done
(1:[0,n]) text-robot
1 PROGPROMPT v v CODEX 0.40+0.11  0.90£0.05  0.72+0.09 def put_fork_and_spoon_on_the_box(): L .
2 PROGPROMPT v v DAVINCI 0.22:£0.04  0.60+0.04  0.46-0.04 objects = [*fork’, 'spoon‘, ‘knife',] action mapping
3~ PROGPROMPT 4 4 GPT3 0.34+0.08  0.8440.01 0.6540.05 i
4 PROGPROMPT v X GPT3 0.28+0.04  0.824+0.01 0.5640.02 def put_fork_on_plate_and_spoon_in_box(): H
5  PROGPROMPT X v GPT3 0.30+£0.00  0.65+0.01 0.58+0.02 Plar.]s reStnCFed tO
6 PROGPROMPT X X GPT3 0.184£0.04  0.6840.01  0.4240.02 def sort_fruits_on_plate_and_bottles_in_box(): available actions and
7  LANGPROMPT - - GPT3 0.00£0.00  0.36+£0.00  0.42+0.02 obJ‘?:{st:I['?ing?a:v :l;otﬁ$‘.l‘l;OX'é , objects
8 Baseline from HUANG ET AL. [2] GPT3 0.00£0.00  0.45+0.03  0.214:0.03 b e N g
P LLM [GPT-3]
Generated Plan . il ]' Use LLM’S
# 1: t b, lat # 3: t bottl by
VH Scene SR Exec GCR grab gﬁd_pi:ia?‘ggngnZ‘? ‘plate') |grab_Z:d_pztin?‘lbgttL{Z', "box"') Commonsense to
t :
ENV-0 0.34+0.08 0.8420.01  0.6540.05 e anputon err s o) ti
ENv-1 0.56+0.08 0.85+0.02  0.81£0.07 T— — Pl SK—GCR compose ac IOﬂI .
ENV-2 0.56£0.05 0.85+0.03  0.720.09 e ractors P00 to handle combinatorial
put the banana in the bowl i
Average 0.484+0.13  0.85+£0.02  0.73+0.10 4 ! ! n action space
0 1 1 1
t th the plate .
pumeparonferte 4 Lot o Generalizes to new
put the banana on the plate 0 1 1 212 V
. h b . and the pear in the bowl 3 1 1 2/2 taSkS5 SceneS’ and
ro rom t' It u 'Io sort the fruits on the plate 0 0 1 2/3 rObOtS
and the bottles in the box 1 1 1 3/3
2 0 0 23
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