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Overview of Our Work

* We propose a novel Interactive Text-3D Scene Retrieval Method (IDeal),
which actively enhances alignment between text queries and 3D scenes
through ongoing interactions.
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%*

An Interactive Retrieval Refinement framework (IRR) 1s presented to
enable a deep interaction for comprehensive scene exploration, leading to
progressively improved retrieval.

% An Interaction Adaptation Tuning strategy (IAT) 1s proposed, which
facilitates the transfer of the retriever to the interaction text domain,
promoting improved interaction.

¢ We conduct extensive comparison experiments on text-3D scene datasets.
Our IDeal remarkably outperforms the existing methods, demonstrating its
superiority.
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Challenge 2: Domain gap between queries and interaction texts.

1
1
1
1
What colol i Answerer &gk"
1 Round i s be d? \Q”es oner ‘ A brown bed. ) Retriever, S5 =)
— ¢ H \_._Bed,
I ' Roundi l‘m thQ ‘Asquarebed,"’ @ Scene03s1 |
]
|

Challenge 1: Lack of holistic interaction perspectives.
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Background

A white mattress
is on a brown bed,
ith a dumbbell
placed on it.

Try to find the You find bed in
bed in my room:. my house.

FIND bed in my
room.

Various users
s Incomplete one-shot & Domain shifts
descriptions of user intent

Too long sentence.
Never seen these
ords...

There are many
chairs next to th

FIND the chair
near the table.

(

T Retriever

(=
% Ambiguous % Limited generalization
descriptions of the models 331y,

The effectiveness of single-round static retrieval methods is often challenged by f; D ROCESaNG Ve A

complex real-world conditions. ofoe



Challenges
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Interaction text

A white mattress
./ |is on a brown bed,
with a dumbbell ...

Challenges in applying
existing interactive methods
Training query
(FIND bed inmy |
| room.
IVEN a chair ===
extto bed. !

_______________

Answerer

(_—

Answerer

A brown bed.

What color
uestioner
is bed? _\fz

A square bed.

What is !
the shape?

Challenge 1: Lack of holistic interaction perspectives.

ﬁ Scene0351 |

Too long sentence.
Different language style.

Never seen
66 y_mattress, dumbbell.

% Challenges in making existing
static methods interactive

Retriever

Challenge 2: Domain gap between queries and interaction texts.
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Method:
Interactive Text-3D Scene Retrieval Method
(IDeal)
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Round 1 Round N
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» Interaction Adaptation Tuning

» Interaction-like text generation
It begins by integrating scene information and descriptions from the training data
to construct simulated memory. Then, we continuously interact with it using to
obtain augmented texts that closely approximate real interaction scenarios.
 Trained model domain and interaction text domain alignment

Contrastive domain adaptation criterion:
R(6) = Rais(0) + Rain(0) = Ey [(—Ey+ {S(a;],w:)}) + (Ey- {S(a;, ;)
_ u u U
Optimizable loss function for contrastive domain adaptation:
L= A[:d'is ( - )ﬁdiv
(a) Positive aligning: log- based proxy | loss term of discriminability risk Rais(0):
Edzs = - Z Z Yij logs(u"u v.?)
7 i=1 j=1
(b) Negative dfverging' surrogate objective for the lower bound of divergence risk R 4;, (6):

ﬁdw_zzexp( ma (0,8 i, ;) — ) low (1 — (i 0,))

=1 j#i ~ .
Welghtmg term Complementary contrastive term
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Tab. 1 Performance comparison on ScanRefer, Nr3D, and Sr3D in terms
of R@1, R@5, R@10, and their sum (Rsum). 1 denotes the use of coarse- Plug-and-play boost~
grained descriptions as memory

Methods ScanRefer Nr3D Sr3D )

R@1 R@5 R@10 Rsum |R@1 R@5 R@10 Rsum |[R@1 R@5 R@10 Rsum  Tyhle 2: Performance comparison on ScanRefer and
PERTR T 2 w0 me o s ms ge) 02 ez gy NOD i toms of RGL R@S, R@L0, and helr sum
HREM I\af.ﬂﬁssza 102 330 314 930|713 IS 39 574 34 219 33 e *ldeal indicates plugging the model into our IDeal,
RoMa (TMM’25) 114 348 544 1006| 65 248 376 689 |78 273 303 744 T denotes the use of fine-grained descriptions as
IDeal | 16.0 42.7 59.8 118.5|11.7 348 504 969 |10.3 30.2 48.5 89.0 memory,

w/ fine- {gr ained descriptions:
ChatlR' (NewTPS'23) 218 554 731 1503|156 403 581 1140[12.1 359 503 983 . ScanRefer Nr3D
Rewrite! (CMR24) 174 470 637 1281/ 170 314 458 043 |124 281 404 809 R@1 R@5 R@10 Rsum|R@1 R@5 R@10 Rsum
MERLINT (EMNLP'24)| 31.1 68.8 838 183.7|21.8 550 718 148.6|142 42.0 603 1165

BASELINE: IR' 200 630 833 1812|180 51.6 602 1298|146 392 553 1001  YSEoco | 97 33.1 502 93058 215 325 598

+ +IDeal | 13.3 389 57.6 109.8) 87 275 421 783
BASELINE SUM 344 69.5 85.1 189.0/22.5 552 675 1452|164 415 62.1 120.0 VSEoo! 149 423 615 118701164 475 552 1191

IDeal |37.8 71.8 86.4 196.0|26.4 627 78.7 167.8|20.2 431 63.1 1264 +IDeal’ | 35.8 70. 0 1914 212 52.1 A4 1417
358 70.6 85.0 19 5 68

CRCL 103 324 498 925 | 81 225 332 63.8
+IDeal | 13.4 355 56.1 1050 74 254 383 71.1

CRCL' |17.5 45.1 583 1209|134 445 51.5 109.4
+IDeal’ | 31.7 669 835 182.1/15.8 504 64.4 130.6

RoMa 9.7 33.1 502 9301 83 279 372 734
+IDeal | 16.0 42.7 59.8 118.5 11.7 348 504 969

RoMa' 16.7 448 61.6 123.1|17.4 485 575 1234
+IDeal’ | 37.8 71.8 864 196.0 254 60.7 757 161.8

The advancement of the interactive methods~
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< Ablation stuty % Parameter analysis

38.0

37.7

- ScanRefer i N %
Configurations R@] R@5 R@10 Rsum ‘@371 A~ \\m )
. |w/o 36.0 712 86.7 193.9 11/ "
Questioner |0 81|38 {15 751 1631 ,,
| wh @lgfe__gig 352 70.1 86.5 1918 oy er o me my mp-t 0 R AR T
Retriever |w/o p2(w;)|28.1 63.3  80.6 172.0 (a) «v 1n retriever. (b) A1, A2, A3 In retriever.

W/Oﬁgg.‘si) 31.8 67.8 84.2 183.8
w/o Co 35.7 71.5 859 193.1

_ |w/o IAT 16.6 484 644 1294
Adaptation |w/o £, |349 69.5 844 188.8
W/0 L giv 35.1 694 84.1 191.7

Full  |IDeal | 37.8 71.8 86.4 196.0

(¢) k, B in questioner. (d) A, v in IAT.
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"6 1 2 3 4 5 0 1 2 3 4 5 6 7 65 1 2 3 2 5 012345 6 7
Round Round Round Round
(a) ScanRefer (b) Nr3D
- Case 2 .
Case 1 Initial Query [Rank 16] Initial Query [Rank 23]
this is a computer monitor with two others to the left and right. a long brown table. it is located near a single chair which is very
there appears to be other monitors also in front of it and close to the wall.
diagonally.
Round 1 A Round 2 Answer [Rank 8]
C . ) . . this is a long brown/plain table. it is situated near a single chair
thoun nswert th hers to the | d righ &
. Is Is a computer mon{ ?r Wi M'? ot e_rs 0 the left an_ right. it which is very close to the wall. the single chair is placed right by
is surrounded by additional monitors in front and diagonally. the wall. there is no Indication of any windows or doors being
there are screens placed side by side providing ample workspace. adjacent to the table or chair. the lengthy beige unadorned
there seem to be more screens angled forward to offer better bl ds all id h i !
visibility ... [ Ran k 4] surface (table) stands alongside the solitary stool. o .
% Case Analysis
Case 4 Round 2 Answer Ours ':fe’,t;f{, %ufr Ground Truth' + Merlin Round 2 Answer  [Rank 4]
Round 1 Answer [Rank 2] - g T Round 1 Answer [RAnk 5] 1he second chair .. painting... first

this is a description of the scene where
a brown wooden chair is near the gray

... there is a rectangular refrigerator,

painting on the A
Next to fridge, there is a black

wall . thereis a :;

chair. Table... round trashcan...

Round 4 Answer [Rank 4]

The large painting on the wall
appears to be representational

trash can to the right of the painting.
it is also mentioned that there is a

gray trash can to the right of the table.

there is a brown chair at the end of
the table as well. additionally, there
are several matching chairs with
brown leather surrounding the table...

chair at the end "G

square TV... Rank 1 > X
[ a 4 * of the table rathfar_than abs tract,_ as-t-depicts-a The round trashcan... table. the
Round 5 Answer " close to the sreqhstu:—&eene Besides 'the table second chair ...
... the brown wooden chair is neare painting. we are talking about the other | |2 Choi"s already described... The Round 5 Answer [Rank 4]
trash can to the right of the painting, chair that is close to the trash can to the co-‘or_ schen_m_; of the roo:n seems t: h u d hw ble... th
with some empty space between them | right side of the painting . it is brown co.lsrst mainly of neu;r: ’;“o:es suc The round trashcan. table... the 5
[Rank 1] ' and wooden . [Rank 4] as browns, grays, and blacks. surrounding of second chair ... &



Thanks for watching!
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