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Input images Paintings

[ "translate English to German: That is good."

"Das ist gut.”

"not acceptable" ]

course is jumping well."

[ "cola sentence: The

Painter

on the grass. sentence2: A rhino
is grazing in a field."

["stsb sentencel: The rhino grazed

"summarize: state authorities
dispatched emergency crews tuesday to
survey the damage after an onslaught

of severe weather in mississippi.."

a storm in attala county."

"six people hospitalized after ]

g, dr ¢ x https://arxiv.org/abs/2212.02499



https://arxiv.org/pdf/1910.10683
https://arxiv.org/abs/2212.02499
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Two-stage methods
Post
Processing
The rolling office chair. The chair
Feature | || Object | [ Relation Caption S NER0 the Square dosk:
Encoding Detection Modelling Generation | This is a gray chair. It is to the
right of a file cabinet.
Vote2Cap-DETR
Transformer Detection
/ Head
EF eandlfe ->| Decoder
fcocing \ Capti The rolling office chair. The chair
\ /Y aption | ¢ hext to the square desk.
Head
This is a gray chair. It is to the
UL leis right of a file cabinet.

Vote2CapDETREVPR 2033

U v JbY O 1 1 overview

“Bs AN

J

The cabinet is located against
the wall, and to the right of
the desk. The cabinet is to the
left of door.

A black computer screen is sit-
ting on the desk. It is next to
a black framed computer screen
and to the left of it.

The roller office chair. The
chair is under the curved desk.

The cabinet is located against
the wall, and to the right of
the desk. The cabinet is to the
left of door.

A black computer screen is sit-
ting on the desk. It is next to
3 black framed computer screen
and to the left of it.

The roller office chair. The
chair is under the curved desk.
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jayn

The couch is located ' il o
at <obj>229, 142, 30, 4
38, 63, 53</obj>.

This is a light brown couch, it is
situated between two gray ottomans.

3D Dense

what is this object? [Click]

It is under a big painting. The

painting is gray, yellow and brown.

Caption 3D Dialogue
Can you please move the picture
on the wall?

I have arrived at the picture on
the wall near the couch. What would B
you like me to do with it? N9

Can you move it to the other
wall, near the table?

Sure! I have moved the picture to the
other wall near the table. Is there
anything else you need me to do? ».5‘3

30 QA

What is behind the ottoman, that

is next to the love seat?

Trash Can

What is behind the ottoman, that
is next to the love seat? [Click]

Table is located behind ottoman
that is next to love seat

Scene Description
(5) Describe this scene.

(@ The room contains various couches
By and armchairs, providing comfortable
seating options. Additionally, there
are plants placed in different areas
“of the room, adding a touch of
greenery. Lastly, a picture is hung
on one of the walls.

Vote2CapDETR++T[PAMI 202}

LL3DAGVPR 2034
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it is a black office chair next to the round _ it is a black office chair. it is facing the
table. it is against the wall. I round table.

ks
®

‘ this is a small trashcan. it is in front of a l
" glass window.

‘ =N it is a glass window. it is set next to the
I : wooden door.
A | 1 it is a brown door next to a window. it is
= . ~ wooden and closed.

this is a round table. it is between two

black chairs. it is in the center of this room.
this is a black office chair. it is in the corner
next to a black chair. ‘[

{
this is a black office chair. it is against the | f
wall and facing the round table.

t 2

Figure taken from Scan2Cap [1]

1. xNwais A ea 47 @ %hygt g

2. WL T AR Y4 dQr Yy wmaA QB [ 93U B % 0 Y

[1] Chen,Zhenyy et al. "Scan2cap: Conteatvare dense captioningligb-d scans.Proceedings of the IEEE/CVF conference on computer vision and pattern recadgiigdn
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" Post
Processing
Feature Object Relation Caption
Encoding Detection Modelling Generation
Vote2Cap-DETR
Transformer Detection
/1 Head
Feature | .| pocoder
Encoding

N S

\4 Caption
Head

The rolling office chair. The chair
is next to the square desk.

This is a gray chair. It is to the
right of a file cabinet.

The rolling office chair. The chair
is next to the square desk.

This is a gray chair. It is to the
right of a file cabinet.
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I.e. miss / duplicated detection

2. L 7sin3 y b,

i.e. room corners / textured walls
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1. N 4eer:Zl1 M 1w 40 % 0d0a @ b My
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3. T LG 4631 e Adiry @

(The cabinet is located against h
the wall, and to the right of

Decoupled Decoding

1
|
1
2 - Caption Localization the desk. The cabinet is to the
¥ —> Tokenizer ! ,—-:—)[ Head ][ Head J = 48 \_left of door. Y,
|
[. ... . .] : : [. . .] | (_A black computer screen is sit- )
e | ting on the desk. It is next to
P ~ | a black framed computer screen
el : ’_'_®_) Transformer and to the left of it.
Encoder ]! Decoder . J
p
P . The roller office chair. The
[......]_I" : [.. .] L chair is under the curved desk.
1
|

|
|- _ Pencfenc__ { __________ ' Prafv ﬁ __________
Vote Query Generation
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6" sAsdt or 0o
1.5 *'y2 (X,y,z2)vs M ~ Uj Z (occupancy)
2. s AL T Bt by ~ N W (sparsity)y)
N %d (object query) A | PX 1

Mo X O X

Spatial Prior Semantic Prior

Local Feature
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@ N %d (object query) A T PX 1

Spatial Prior Semantic Prior
"% U 2L TRy L VP T T AGY TRyl z W ~ M P decodeisi 7 '
0 IoU=0.25 IoU=0.50 1st layer IoU=0.50
PC Dseed Puq Pquery q“‘f"”y mAPT ART mAPt ARt mAPT ART
VoteNet Baseline 6342 82.18 4496 60.65 - -
Pseed 0 67.25 8491 48.18 64.98 34.80 55.06
Pug 0 67.33 85.60 49.15 66.38 30.23 58.44
Pug foq 69.61 87.20 5213 69.12 46.53 66.51
scene0011_00
o 50 1
ol
® 401
<
€ 30-
c
‘g 20 1
g —— (pquery: fgue,yl=(qu-qu)
scene001 5_00 l'__G 10 - — (Pguerys fguery)=(pseedr 0)
= -T (pquery- fguerylz(pvq- 0)
0

0 90000 40000 60000 80000 Jgoooo J,?OOOO Jqoooo 150000

Training Iterations
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bMI a@Qr Yy ma OQosE | 9 3 U B %w d O
1. O~ W3 [ 1¢£"E FYyl X~ 1 T Oz € (local surroundings)
2. bMn® a OBJ] 2 € (set-to-set trainin e e e \
> M b7 oo 12 € ( 9) O i QAR 2 3 A G %> 1 G
" i . . " 10U=0.25 ToU=0.5
The cabinet 1s located against the wall .. key Cr B4T M7 RT Cr B4T M7 RT
. - 68.62 38.61 27.67 5847  60.15 3402 2580 53.82
| global 7005 3923 27.84 5844 6120 34.66 2593 53.79
: local 7042 3998 27.99 5889 6139 3524 2602 54.12
l
| - y = . . == \ s 5
! T lw AAAI B3 BEWI O 6
! 80
|
|
I 704
|
|
| 60
|
|

is located .."

Validation C@0.50
.
(=]

30
1. 77 % Aw A1 XAVp i1 ay .
2. M B8 "Q (Setloss)l € OF A % & 10
0

w
=

MLE Training on Set-to-Set
MLE Training on Sentence
SCST on Set-to-Set
SCST on Sentence

0 g, 20, 3o
%09 %00 %00

%o, Sor
%000 %04
Training lterations
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2 x MTY@kloU x MR@kIoU

MFlakloU =
© MP@kIoU + MR@kloU

Scan2Cap Benchmark

This table lists the benchmark results for the Scan2Cap Dense Captioning Benchmark scenario.

Captioning F1-Score
Method Info CIDEr@0.5loU BLEU-4@0.5loU  Rouge-L@0.5loU METEOR@0.51o0U

e voteZcap-detr P +7.7% 0.47781 +3.6% 0.2842: +5,90p

Sijin Chen, Hongyuan Zhu, Xin Chen, Yinjie Lei, Tao Chen, Gang YU, Taihao Li: End-to-End 30 Dense Captioning with Yole2Cap-DETR. CVPR 2023

0.31281

CFM 0.2360 2 0.1417 2 022532 0.1034 2
CM3D-Trans+ 0.2348 3 013833 0.2250 4 0.1030 3
“fufeng Zhong, Long Xu, Jiebe Luo, Lin Ma: Contextual Modeling for 30 Dense Captioning on Point Clouds.

Forest-xyz 0.2266 ¢ 0.1363 ¢ 0.2250 2 0.1027 4
D3Net - Speaker P 0.2088 5 0.1335¢8 0.2237 s 0.1022 5

0.13161 +2.8%

%h § mw 1

Dense Captioning

DCmAP

0.18251

013795

0.1398 4

01161 w0

0.1481 3

Dave Zhenyu Chen, Qinsi Wu, Matthias Miessner, Angel X. Chang: D2MNet: & Unified Speaker-Listener Architecture for 20 Dense Captioning and Visual Grounding. 17th European Conference on Computer Vision (ECCV), 2022

3DJCG(Captioning) p

Daigang Cai, Lichen Zhawe, Jing Zhangt, Lu Sheng, Dong Xu: 3DJCG: A Unified Framework for Joint Dense Captioning and Visual Grounding on 30 Point Clouds. CWPRZ022 Oral

0.1918 8 0.13505 022078 0.1013 5

REMAN 0.1662 7 0.1070 7 0.1790 7 0.0815 7
NOAH 0.1382 3 0.0901 & 0.1598 2 0.0747 ¢
SpaCap3D P 0.1359 ¢ 0.0883 ¢ 0.1591 ¢ 0.0738 o

Heng Wang, Chaoyi Zhang, Jianhui ¥u, Weidong Cai: Spatiality-guided Transformer for 30 Dense Captioning on Paoint Clouds. the 31st Intemational Joint Conference on Artificial Intelligence (lJCAI), 2022

0.1506 2

012358

0.1359s

0.1182 ¢
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scene0011_00

scene0015_00

3DJCG: This is a rectangular
whiteboard. It is on the wall.

3DJCG: This is a brown table. It
is in the middle of the room.

SpaCap3D: The whiteboard is
affixed to the wall. It is to the right
of the window.

SpaCap3D: This is a wooden
table. It is in the center of the
room.

Ours: This is a wooden table. It is
in the corner of the room.

Object Detection
mAP@0.5

+4 5% 0.44541+2.6%

Ours: The tv is on the wall. It is to
the right of the table.

GT: This is a small table with a
wood look. Itis the table closest
to the front of the room in the
upper left corner.

GT: This is a big black tv. Itis
above a thin table.

0.3008 5

0.2966 7

0.2825

0.41982 scene0025_00 scene0050_00
3DJCG: The is a small brown s

0.3867 3 cabinet. It is to the right of the SBJCG: This s, 2 s fabje It
desk is in front of the couch.

0.2927 ¢ SpaCap3D: The cabinet is below SpaCap3D: This is a wooden
the desk. It is to the left of the coffee table. It is in front of the

0.9977 chair. couch.
Ours: This is a white cabinet. It is Ours: This is a brown ottoman. It

0.3275 4

to the right of the table. is to the right of the chair.

GT: A white cabinet is sitting on
the floor next to the wall. It is to
the left of the couch.

GT: This is a brown ottoman. It is
in front of a couch.
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Post
Processing
Lo & %hyt ol 3U & %w Ky? o [ Mo || conmesan
- 7 %oh gy x s A J _ (3DstructurepOsly =
-7 %G ' 3 i ion3 OBy~
%ow X PKRO 3 U (attributes & relationy08ly = () (b) Vote2Cap-DETR
Transformer Localization
~ R ~ Head
2. N W TranSformer * LO_B_‘]JLI'I ni K \IJ o Feature Transformer
s , - Encoding | Decoder \ )
- ) (queryingio8ié A N~ %oz € | 0 e
Decoupled Decoding
3. 'H T BM X 1.8 8 A7 0O (c) Vote2Cap-DETR++
- \A 3 J [::‘Ee (’3 ) |'¥\»I D r,] Transformer Localization
-~ Head
Feature Transformer /
Encoding Decoder
\ Caption
Head
o Im Decoupled Decoding

Decoupled Queries

(a) “Detect-Then-Describe” Pipeline

gk #

The rolling office chair. The chair is
next to the square desk.

This is a gray chair. It is to the right
of a file cabinet.

The rolling office chair. The chair is
next to the square desk.

This is a gray chair. It is to the right
of afile cabinet.

The rolling office chair. The chair is
next to the square desk.

This is a gray chair. It is to the right
of afile cabinet.

FUDAN UNIVERSITY
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Vote2CapDETR g,)vs. Vote2CapETR+¢ g,)

Decoupled Decoding
Localization Caption
Head Head
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(The cabinet is located against B
the wall, and to the right of
the desk. The cabinet is to the
\_left of door. ),

CLLLLI .

(A black computer screen is sit- )
| ting on the desk. It is next to
a black framed computer screen
aeere. b i and to the left of it. Y
( The roller office chair. The
[. EEREN | chair is under the curved desk.

Decoupled Decoding

Localization Caption
Head Head

(The cabinet is located against )
the wall, and to the right of

the desk. The cabinet is to the
\_left of door. )

[. I J [- Il ] ! (A black computer screen is sit- )
ting on the desk. It is next to
a black framed computer screen
Scene Transformer \_and to the left of it. )
Encoder Decoder -
The roller office chair. The
chair is under the curved desk.
T11T11 '‘oc MM ) (MW Jicap) .
I

]
L _ Pencifenc | _____ [ ..-.ﬁL\_,[ _______
| Vote Query decouple

Generation
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Kw?

1. 17 ¢ BAA b4 %
2. ] 2l T22) 2yn;
3. ) B%z @ T m (query-wise projection;

o
El.n(vn X3 " sdoetiHa o . owTuy

- 7 %w X PKROGO 3 U (atributes & relationy Gy ~
Caption Localization
Head Heads
A A
(1171 (111
e N 6
Transformer Decoder
Layer
A
f_[ Projection ]—)@
. J
1 | 1 ]

K/\Copy-and-Paste

2. 1T MZ X Fyme yn eot 0"y
decouple correspond C@0.51 B-4@0.57 M@0.57 R@0.57 mAP@0.5"
- - 66.01 3741 26.62 55.33 58.18
v - 65.38 37.07 26.71 55.41 58.67
v v 67.58 37.05 26.89 55.64 58.83
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scene0011_00

2.

n & s
] e )
b =5
=2 5 i
S S
015 )
O © o on
o e
] [t
< 9 S D
= o
1 E ; s 0.4 Decoder Layer 0 Decoder Layer 1 Decoder Layer 2 Decoder Layer 3-7
! -_z 0.5 :co N8 “1s Ni1as g 175
- Q_,J O\O 0.2 :2-1.50 -_E-l.sn -_2-1.50 -_2‘1.50
[ -8 1.25 -8 1.25 -8 125 B 125
n % \ i Y100 100 G100 8100
N 0. 0. = 8075 o5 Sors %05
£ ¢ %0 o5 10 15 %0 01 02 03 04 05 L L L L
> seed points' distance to objects queries' distance to objects Loas Boas Boas Bozs
Sy . . s [ ] Lo [ | Gom| [ | S o | [ |

p’UOte U _J S l‘.l A O 0BJ: 0o 05 10 15 oo 05 1o 15 00 05 10 15 o0 05 10 15

seed points' distance to objects seed points' distance to objects seed points' distance to objects seed points® distance to objects

Pseed H ] >F Yy A OOBJ

- [ N r-=ars. /4 ~ B A r ~ 7 A oz & ron
] b@q"t g,.LQQJJ.g o) KM PADI dw €01 w
Layer-id 0 1 2 3 4 5 6 7
Vote2Cap-DETR 48.17 4991 51.20 52.11 52.50 52.26 52.31 52.49
mAP@0.57 Vote2Cap-DETR++ 48.07 51.57 53.66 54.34 55.11 55.34 55.52 55.48
A -0.10% | +1.66%  +2.46% |+2.23% +2.61% +3.12% +3.21% +2.99%
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2 x MTY@kloU x MR@kIoU

MFl@kloU =

MFY@kIoU + MER@kloU

Scan2Cap Benchmark

This table lists the benchmark results for the Scan2Cap Dense Captioning Benchmark scenario.

Captioning F1-Score
CIDEr@0.5loU BLEU-4@0.5l0U Rouge-L@0.5loU

- - -

Method Info

Vote2Cap-DETR++ 0.33601 +2.304 01908+ +1.30% 0.3012:

METEOR@0.5loU

013861 +0.7%

Dense Captioning

DCmAP

-

Sijin Chen, Hongyuan Zhu, Mingsheng Li, Xin Chen, Peng Guo, Yinjie Lei, Gang Yu, Taihao Li, Tao Chen: Vote2Cap-DETR++: Decoupling Localization and Describing for End-to-End 30 Dense Captioning.

voteZcap-defr P 0.3128 2 01778 2 0.2842 2

Sijin Chen, Hongyuan Zhu, Xin Chen, Yinjie Lei, Tao Chen, Gang YU, Taihao Li: End-to-End 30 Dense Captioning with Vote2Cap-DETR. CVPR 2023

T™P 0.3029 = 01728 2 0.2898 =
CFM 0.2360 « 0.1417 4 0.2253 4
CM3D-Trans+ 023485 0.1383s 0.2250 6

Yufeng Zhong, Long Xu, Jiebo Luo, Lin Ma: Contextual Modeling for 3D Dense Captioning on Point Clouds.

Forest-xyz 02266 s 0.1363 s 02250 s

D3Net - Speaker P 0.2088 7 0.13352 0.2237 7

Dave Zhenyu Chen, Qinui Wu, Matthias Niessner, Angel X. Chang: D3Net: 4 Unified Speaker-Listener Architecture for 3D Dense Caplioning and Visual Grounding. 17th European Conference on Computer Vision (ECCV), 2022

3DJCG(Captioning) P 0.1918 & 0.1350 7 0.2207

013162

013322

0.1034 4

0.1030 s

01027 s

0.1022 7

01013 =

Daigang Cai, Lichen Zhao, Jing Zhangt, Lu Sheng, Dong Xu: 3DJCG: A Unified Framework for Joint Dense Captioning and Visual Grounding on 3D Point Clouds. GVPR2022 Oral

0.1825:2

0.1801 2

0.1379 7

0.1398 s

0.1161 12

0.14815s

0.1506 4

Object Detection
mAP@0.5

-

0.1864 1 +0.49%  0.5090

0.4454 3

0.4605 =

0.3008 7

0.2966 o

0.2825 1=z

0.4198 4

0.3867 s

+6.4%

gk #
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ScanRefer
3DJCG: “This is a rectangular _ It is on 3DJCG: “The is a small - cabinet. It is to
the wall.” P L the right of the desk.”
SpaCap3D: “The _ is affixed to the wall. - s : - J SpaCap3D: “The cabinet is _ It is
It is to the right of the window.” : L 9 { to the left of the chair.”

Vote2Cap-DETR: “There is a rectangular black tv.
It is on _the wall over a table.”

Vote2Cap-DETR: “This is a white cabinet. It is
to_the right of a chair.”

v
\ | Vote2Cap-DETR++: “This is a white cabinet. It

N
Vote2Cap-DETR++: “There is a rectangular black \
2 is to the right of a chair.”

tv. It is on the wall to the right of the door.”

Ground Truth: “There is a black square tv. Ground Truth: “The file cabinet is located to
Placed on the wall of the kitchen.” the left of the couch. The file cabinet is also
located to the right of the chair.”

3DJCG: “The curtain is on the left side of the
room. It is g

SpaCap3D: “The curtain is . It:is _

3

3D]JCG: “This is a brown table. It is _
of the room.”
SiaCaEBD: “This is a wooden table. It is -

Vote2Cap-DETR: “This is a wooden table. It is in
| the corner of the room.”

Vote2Cap-DETR: “There is a rectangular curtain.
It is to the left of the bed.”

' Vote2Cap-DETR++: “The table is in the corner of
the room. It is to the right of the chair.”

Vote2Cap-DETR++: “The curtain is on the wall.
It is to the left of the table.”

Ground Truth: “This is a small table with a wood
look. It is the table closest to the front of the
room in the upper left corner.”

Ground Truth: “This is a red curtain. It is to
the left of a table.”

Nr3D
SpaCap3D: “The long table _."

Vote2Cap-DETR: “The JaPgeR of the two tables.”

SpaCap3D: “The - closest to the door.”

Vote2Cap-DETR: “The monitor closest to the door.”

Vote2Cap-DETR++: “The correct cabinet is in the

Vote2Cap-DETR++: “The monitor closest to the
corner of the room.”

door.”

Ground Truth: “it is the large cabinet on the
wall under the painting.”

Ground Truth: “Its the closest monitor to the
door.”

scene0169_00

SpaCap3D: “The . on the table.”

Vote2Cap-DETR: “The monitor EI0SESE €0 thel

SpaCap3D: “The backpack ERSIENES .~

Vote2Cap-DETR: “The backpack on the floor next
to the bed.”

Vote2Cap-DETR++: “The monitor closest to the
window.”

Vote2Cap-DETR++: “The backpack closest to the
window.”

Ground Truth: “The monitor that is next to the
windows”

Ground Truth: “The backpack that is between the
bed and window”

scene0046_00 scene0300_00
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ChatGPT4.0 ikt it

{ lightweight mask decoder ‘

[ "translate English to German: That is good."

“cola sentence: The model
course is jumping well."
image
= :
"stsb sentencel: The rhino grazed o encoder
on the grass. sentence2: A rhino rompt
is grazing in a field." ) i P P
° ° cat with encoder
° black ears
"summarize: state authorities "six people hospitalized afser T T
a storm in attala county. Segmemation prompt prompl image
(a) Task: promptable segmentation (b) Model: Segment Anything Model (SAM)

dispatched emergency crews tuesday to |
survey the damage after an onslaught
Q of severe weather in mississippi.” |

7

3D Dense Caption

3D DiaLogue\

Q What is this object? [Click] 2. Can you please move the picture J

~J on the wall?

The couch is located ' Rl o
at <obj»>229, 142, 3e, iy

This is a light brown couch, it is
situated between two gray ottomans.
It is under a big painting. The
painting is gray, yellow and brown. )
\

3D QA

.», What is behind the ottoman, that
Q is next to the love seat?

Trash Can JC—?

the wall near the couch. What would

I have arrived at the picture on
you like me to do with it?

&

Can you move it to the other
wall, near the table?

other wall near the table. Is there
anything else you need me to do?

Sure! I have moved the picture to the J
.

Scene Description )
(=) Describe this scene. J

The room contains various couches
and armchairs, providing comfortable
seating options. Additionally, there
are plants placed in different areas
of the room, adding a touch of
greenery. Lastly, a picture is hung

9

~ What is behind the ottoman, that
Q is next to the love seat? [Click]

Table is located behind ottoman

that is next to love seat on one of the walls.




S;i What is this object? [Click] |

F

The couch is located ' il =50
at <obj»229, 142, 30, i
38, 63, 53</obj>.

This is a light brown couch, it is
situated between two gray ottomans.
It is under a big painting. The

painting is gray, yellow and broun.‘j ;;53

wa X 1. 2 W3 N s
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3. sALT N yn-A
i 3D Dense Caption

i 3D QA)

.», What is behind the ottoman, that
QQ is next to the love seat?

Trash can | GP

~ What is behind the ottoman, that
GQ is next to the love seat? [Click]

Table is located behind ottoman

o®

that is next to love seat
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GQ on the wall?

3D DiaLogué\
2. Can you please move the picture J

I have arrived at the picture on
the wall near the couch. What would &
you like me to do with it? ©,

Can you move it to the other
wall, near the table?

other wall near the table. Is there

Sure! I have moved the picture to the
anything else you need me to do? J =2

. . N\
9 Scene Description
;?2 Describe this scene. J

. The room contains various couches
and armchairs, providing comfortable
seating options. Additionally, there
are plants placed in different areas
“of the room, adding a touch of
greenery. Lastly, a picture is hung ;r
9

on one of the walls.
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Textual Instructions 7;

\v2.

‘ ) Q What is this object?J

Textual Instructions It

\2/

Q: What is this object? |

|
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Click
Identifier

Box
Identifier

Il Tokenizer
it

Interactor3D

——

Learnable Query

EEMEE
4 ! |

@0. 58

‘ Lirtear

(BN - BN

rompt
Encoder )

‘ Word

EmbeddmgsJ

l: X N

S . 3D Scene Self-Attention J
Embeddings
Large Language Model Scene Foceder P 2 > Cross-Attention J l
enc

( Feed Forward
" It is a couch located at <obj> 229, 142, 30

J Feed Forward J

38, 63, 53</obj>. This is a light'
brown couch, it is situated
between two gray ottomans.

<

(a) LL3DA Pipeline (b) Design of the Interactor3D

Multi-Modal Transformer

o’

[. D |:| .] Output Queries Q

3D Position

. Feature
Embedding y Extractor
& Click ‘ Box ‘

Projector ) Projector

‘ Trainable Parameters

. Frozen Parameters

(c) Prompt Encoder
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Table 1. Statef-the-Art 3D Dense Captioning.

Method ScanRefer Nr3D
C@025! B4@0257 M@025 R@025! C@05f B-4@057 M®@057 R@OS5 | C@05t B-4@05t M@05t R@0.5
Scan2Cap[11] 56.82 3418 2629 5527 3908 2332 2197 4478 | 2747 1724 2180  49.06
MORE|[29] 6291 36.25 2675 56.33 4094 2293 2166 4442 - - - ) - o S
SpaCap3D[51] ; ; ; ; 402 2526 2233 4536 | 33.71 19.92 261 50.50 AT |J Vl I = 5 + Q ! A 08P O
REMAN[38] 6201 3637 2676 56.25 4500 2631 2267 4696 | 3481 2037 2301  50.99
D3Net(7] ; : ; ) 4607 3020 2435 5167 | 3385 2070 2313 53.38 e e o e e S
Contextual[62] ; ; ; ; 46.11 2547 2264 4596 | 3526 2042 2277 5078 31 Question Answerin !
UniT3D[12] ; - ; : 4669 2722 2191 4598 - - - - g
3DICG[4] 64.70 40.17 27.66 59.23 4948 3103 2422 5080 | 3806 2282 2377 5299
3D-VLP([30] 70.73 41.03 28.14 59.72 5494 3231 2483 5151 : ; ; ; .
3D-VisTA*[65] - - - - 6160 3410 2680 5500 - - - - ;’ﬁ:’ T e ]
Vote2Cap-DETR[9] | 71.45 39.34 2825 59.33 6181 3446 2622 5440 | 4384 2668 2541 5443
LL3DA (Ours) 7417 41.41 2776 59.53 65.19 3679 2597 5506 | SLI8 2875 2591  56.61 P g‘

+ Visual Prompts

Table 2. Statef-the-Art 3D Question Answeringw({/o visual prompts during inference)

Method Answer Validation Test w/ object Test w/o object \_,, How many chairs are behind ]
Type Cr B-4t Mt RT Cr B-41T Mt RT Cr B-41 Mt RT the long table? [Clicks]

ScanQA[2] 6486 10.08 13.14 3333 6729 12.04 1355 34.34 60.24 1075 1259 31.09 . : B
Clip-Guided[43] - - - - 69.53 14.64 1394 35.15 62.83 11.73 1328 3241 LE'IZ“S gEeibehind Song JQ
Multi-CLIP[17] ¢ - - - - 68.70 1265 1397 3546 6320 12.87 1336 32.61

3D-VLP[30] 6697 11.15 13.53 34.51 70.18 1123 14.16 3597 63.40 1584 13.13 31.79 I
3D-VisTA[65] - - - - 68.60 1050 13.80 35.50 5570 870 1169 2960 ~  ~ -~~~ T-ToomoooomomommmmmmmmmmmmmT
3D-LLMF[26] o 69.40 1200 1450 3570 69.60 11.60 1490 35.30 - -

LL3DA (Ours) 76.79 13.53 15.88 37.31 78.16 1397 1638 38.15 70.29 12.19 14.85 35.17
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