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How to Extend to 3D World

Challenge:

Current model even has trouble to
understand basic situated spatial
information!

Why?

Situationi: You are standing besidea  Situation2: You are st

andini beside a

while there is @foiletin front r while there is
3D LLMs: Scrub your hands with 3D LLMs: Go to the sink and wash Limited
soap and water. your hands. Data

Spartun3D: You can use the sink on
the left.

Spartun3D: You can use the sink on




Situated Question Answering in 3D Scene

I. Situation Identification I1. Question Preparation III. Answer Collection & Human Study
Participants are asked to pick ( s POS stot ) Participants are asked to write question q given More participants are asked to answer question
and write description s Xt | the situation depicted in both " and gtxt q given the situation depicted only in gtxt .

Human Data Collection

Ma, Xiaojian, et al. "Sqga3d: Situated question answering in 3d scenes." arXiv preprint arXiv:2210.07474 (2022).




Can LLMs Help?

3D Scene

a) Situation Design
sofa

Cabinet

Situation: Standing beside a sofa whi]eé
there is a table on your backward.

b) Situated Scene Graph

i Sofa: {

i Attribute:{'color’: vellow’}
i Situation relation’:[

i ‘Backwards’:{ cabinet’:

‘Affordance’: store items.
‘Attribute’:{size’:wide}
‘Angle’: 165 degree
‘Distance” 1.5
‘Passhy”: hi]

¢) LLMs Prompting

s System Message
e Situated Scene Graph
e Situation Tasks Instruction

e) Situated Tasks

: Situated Captioning

=

P @

Describe the objects on your

to highest angle.

On my right a wide table serves as a central
piece, ideal for placing items, dining, or
working. On my backwards ...

| Situated QA

Generate meaningful question-answer pairs
based on the scene information. Ask questions

[left/right/front/Backward] from the lowest

9@

about object types, counting, attributes, spatial

relations, affordance and situated Planning.

Question: What is the object closest to my lefi?

Answer: A lamp

Illustration of Spartun3D Dataset Construction Process.

@



Spartun3D: Situated Spatial Understanding Dataset

Situated Captioning Situation: Standing beside blue Situated QA
octagon wide bed that is messy B
while there is a window on the left.

Q: Describe the scene from your current
position.

A: In front, there's a rectangular box and
a big picture that can be hung or moved.
Nearby, there's a tall nightstand beside the
bed. To the right, there's a tall pillow
close to another pillow and a blanket.
Behind, a polished mirror and a flexible
bag are near a closed door with hanging
clothes. On the left, there's an artificial
lamp and a desk close to a sofa chair and
trash bin, a curtain, another lamp, and a
tall wardrobe near a cabinet.

Q: Where is the desk located?
A: Behind you

Q: I need to check my appearance. Where should I
go?
A: You should go to the mirror behind you.

Q: I want to make the room brighter and then sit
down to relax. What should I do?

A: Turn to your left and head towards the
window. Open the curtains to let in more natural
light. After adjusting the curtains, head towards
the sofa chair on your left side to sit and
Other Views relax. You may need to pass other chairs and
a desk in your path.

LLM-generated Dataset including 10K Captions and 123K QA pairs



Spartun3D-LLM

T3: Standing beside the white chair... gy
Behind, there are shelf...
= O 1 T=: Standing beside Shelf... In front, . g‘ E
t there are picture on the wall... )

T1: Standing beside the large window —
and facing the center of the window...
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.. Situated Spatial
: Alignment e
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O3 Large
Situation: I stand behind a chair facing the > — » Language——-Window
table and don't have a monitor on my table. L Model
-
Question: What is the first object in my left? -



Qualitative Examples

Spa3D-LLM (w/o align.): Turn to your
right and head towards the sink to
clean it. After that, turn around and
head towards the shower curtain to
adjust it.

Situation: You are standing beside ipagD-LLN(I; T;Ern Folz ourlngh’E ar'}(i
toilet while there is a trash bin ead fowards the sinx to clean it, Inem,

behind you. turn slightly to your right and head
Question: You need to clean the sink ~ towards the shower curtain to adjust it

and then adjust the shower curtain.
how should you proceed ?

Situation: You are standng beside
sink while there is a potted plant

on your left. Situation: You ou are standing beside stool
Question: Where can you put your while there is a printer on your left.
dirty laundry? Describe the scene from your position.

In front of me, there is no object. To
my right, there is no object. Behind
me, there is a wardrobe, followed by a
closed rectangular glass window for
looking outside. To my left, there's a
desk for placing items in or on.

LEO: In the laundry basket.
Spa3D-LLM: In the [aundry

basket on your lett.




Thank You
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