T AT SRS RIE SR

Mingfeng Yuan!, Letian Wang! and Steven L. Waslander!

Go straight, go into the yard
when you see the trash bin.

Please go to the house on
your right.

Please stay right, then go to the
cylindrical building.

Please throw away the trash
for me, thanks.
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(1) Initial prompt

| (2) MLLM generation

Please drive toward the Multimodal api.object_detector()
black car, then head to Large @ ¢ api.visualize_3D()
the house on your right. Language Code  api.A_star_plan()

il Model (epP140) <>  defgenerate_traj()

)

Task-Agnostic Prompt

Posed Sensors &3 | [T gREcomplsiet)

R Available functions... Open

g Environment setup... Vocabulary SegMap o A* Algo,
Code generation... Perception Ooover| W ‘
Initial planning... System a

coarse trajectory
(low cost)

I (3) Trajectory optimizer | | (4) 3D visualization |

o

Task complete (Yes)

Feedback Value map

Fig. 3: OpenNav #ffit. #yE#if) RGB-Lidar WA — IRy 3 ERGEF 154, 1) FATHH-SE55 ok
AR LI EFEARRZALRE MR AT S M Bk 2) MLLM A ifChS, 5 OVPS & H, DA SIS
T 5RO G AR T B ARG 2D Sl (BEV) (EHE (i SCEANS T E4) . 3) MLLM #4554, 5t
B e FHERLRE Ty, A RN ERIRIS BE . A2 i) BEV BB Oz sl a0 B AR 80, iz skl de ke

OB LABRORTT & LT EERI AL 35S
Algorithm 1 JFjciit 5 S8

Require: task-agnostic prompt p , task instruction [ ,
and observations { text: ( cap , pos , dim , nrp );
visal: T }

1. prompt<—p Dl DT > concatenate
2: task__completed <+ False
3: while task_completed = False do
4: output — MLLM (prompt)
5: prompt < None
6: if output contains code then
7: try exec(output) > extract code
8: except Exception then
9: prompt < error message
10: else
11: if detect_object() is called then
12: prompt <+ (cap, pos, dim,nrp) & I
13: else if (reg,traj) are avaliable then
14: val__map — occ_map @
val_map(traj,reg)
15: final_t < a_star__plan(val_map)
16: visual_3D(final_t)
17: > final_t : final t rajectory;
18: > nrp : n earest r eachable p oints
19: > traj : tra jectory generated by code;
20: > reg : identified drivable reg ion index;
21: end if
22: end if

23: end while
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e " : 3
A e ~ l
¥

G Input RGB image

Open-vocabulary
Det/ Seg./Capt.)

H Text prompt: H
: Annotated image | Robot's pos info: [x, y, z, orientation (rad)] | :
H & Label-1: caption; pos; dim; NVPs {Ri: Pi} H

Text

d Label-N: caption; pos; dim; NVPs {Ri: Pi}

Multimodal Information as Input for MLLM.

projection I . -

Occupancy
Map

3D to 2D projection

Map Information -
for Planning

Perception Input

Perception Output
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TABLE II: FEZE & A L RE

Task-Type Subcategories LLM-TG [3] ‘ OpenNay
NE SR | NE SR
Move to obj. SpeC{ﬁm.ty 1.44 43/50 | 1.01 45/50
Ambiguity 740 13/50 | 1.63  42/50
High-level Reasoning 5.90 23/50 ‘ 2.40 40/50
Total 491 53% | 1.68 84 %
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WAL TE bR N TIIRMI R G R, FeA1HE &
R TR, IR DA R R E LR R

o WINFE (SR): UPBH A EAEELIE 1Kk
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Methods Fréchet Distance | NDTW 1 Collision |
A* 24.20 0.08 0/30
VLT-Code 17.53 0.16 16/30
OpenNav 12.60 0.38 2/30
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BATHY 735 TC T AL TN 25 508 5 R 2 3 s 1 3 R AR,
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Task 3: Go to the car on your right that is farther away.

(a) FE4 L OpenNav A Al

JCT R R RS SRR BE PR A, JEH T B e i
FARA, I B I A A I Y . FA1]
) TARESS & 7 MLLMs fIEH Ml 53k, s
SR 51 AR 2, (R I AR RS A T LA 23R DA
SCHLRERE . FAIAE AVDs FIELSE A R e L ae A ERE
F, AEAR A ST 55 AT Ak T IRATI IR, I
KRR IIERE . FEARA, FATTRIFXFIIEY
JEE A I ANB S EREE -
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