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There are six apples Interleave Segmentation
in the image, can you ' ~
pick the apple with
the darkest color.

[% LLM Encoder

This creature is the tallest land animal,
known for its exceptionally long neck and
legs, and distinctive coat of brown patches
separated by lighter lines. It is native to
Africa, where it browses on the higher
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Input (is skiing) [ontheslope]  (under) (is skiing)  [onthe slope]  (under) (is surfing on)
¢ \ \

b | A man in a red jacket and 4 woman - Aman ip ared jacket and awoman A skillful surfer is ridi surfboard

also in ared jacket are s nding on also in ared jacket are standing on on a small wave in the vast ocean,

a snow-cpvered slope, each holding showcasing his ability to balance
a snowboard. They are preparingto and control the surfboard.

slide down the snowy mountain
under the bright blue sky

Reasoning

’ Output
Vision, Language, Interleave Prompts Queries Task Attn m Q m m E [Before Interface]
M Od e I S 00-0 00-0 000 O0O-0 & : (] emovaun
[ Content-Attention ] .
Interleave Retrieval

slide down thé snowy mountain

unde

p FIND_Interface(Prompts, Queries, Attn_Mask) [ e | [Interface]
v

,_':\QQ'"Q Input
F OO0 E
o0-000-000-0 O O : Noe o

(is playing with)  [ared frisbeel]. [a wooden bench]. Change to ->

. (is sitting on)

Object Language Interleave Image Caption Interleave [ Conditional Attention ]
v
Semantic Projection Pixel Projection Add & Norm F':\Q
] ) | + ] 00 Output

NP AP PN
10 11 12 13 14 15

DD D DD D | % D ] [After Interface]
O0-00 O 0 . / OO &

Pixel Queries FIND Interface

Semantic Queries

Foundation Model 1

Detokenization

Generic Segmentation Grounded Segmentation Interactive Segmentation Image-Text Retrieval
. T. . T. S COCO RefCOCO-g COCO-Entity COCO-Paragraph Pascal VOC COCO-Karpathy COCO-Entity COCO-Paragraph
Image: [; Text:T; Connection: € Data Joint| PQ mAP mloU |cloU mloU cloU mloU cloU mloU |Point Circle  Box IRel  TR@! IR@l TR@l IR@l  TRel
E *Mask2Former (T) [8] COCO (0.12M) -~ [532 433 632 - - - - - - - - - - - - -
o *Mask2Former (B) [8] COCO (0.12M) - 564 463 67.1 - - - - - - - - - - - - - - -
. ( ) *Mask2Former (L) [8] COCO (0.12M) - |57.8 48.6 67.4 - - - - - - - - - - - - - - -
Foundation Model 2 [T], 1], [C], [T} Grounding-SAM (H) [27] | Grounding (5M) ¢ | - - i . - 589 577 561 566 | - - i i i i i i i
: ’ SAM (B) [19] SAM (11M) - - - - - - - - - 582 - 61.8 - - - - - -
. ) SAM (L) [19] SAM (11M) - - - - - - - - - 68.1 - 63.5 - - - - - -
[/] T~ *SEEM (T) [53] COCO+LVIS (0.12M) X |50.8 397 622 |609 657 543 561 526 546 |85 8.0 718 - - - - - -
- ’ E *SEEM (B) [53] COCO+LVIS (0.12M) X |[56.1 464 663 [650 69.6 572 587 561 574 |873 888 755 - - - - - -
’ ) E [ (€] ] [ (€] ] [ (T] ] (T] ] *SEEM (L) [53] COCO+LVIS (0.12M) X |57.5 477  67.6 |656 703 548 578 538 567 [885 89.6 765 - - - - -
[1], [C], [T] s X-Decoder (T) [52] COCO+ITP (4.12M) X |52.6 413 624 |598 * - - - - - - - 4071493 55.0/66.7 46.5/52.6 48.0/55.6 54.8/623 58.5/66.1
- / £ ( X-Decoder (B) [52] COCO+ITP (4.12M) X |562 458 660 |645 * - - - - - - - 50.2/54.5 66.8/71.2 49.2/56.9 51.3/58.1 58.1/67.5 62.5/70.1
s X-Decoder (L) [52] COCO+ITP (4.12M) X |569 467 675 |646 * - - - - - - - 56.4/58.6 73.1/76.1 58.1/60.0 59.9/62.7 58.7/71.6 72.0/74.1
e.qg. A wooden surface holds arange of CLIP/ImageBind (H) [13, 9] ITP (400M) |- - - - - - - - - - - 49.4 65.9 53.4 57.6 59.6 64.8
S _ _ _ donuts with diverse icings—pink - . -~ ( FROMAGe (L) [20] CC (12M) X | - - - - - - - - - - - - 27.5 37.8 274 33.1 32.8 41.3
E (IS Playmg Wlth) [a red frISbee]' Chocolatel rainbow donutl _ i / " L F Zebra, Ostric Glraffe ey Deer. BLIP-2 (L) [23] COCO+IPT (130.1M) X - - = = = = = = = = = 63.4/591 744/652 89.1/588 59.8/564 66.3/64.6 65.8/60.1
| FIND (T) COCO (0.12M) v |[51.0 423 620 |[61.1 653 685 625 650 594 |843 858 745 40.4 53.0 51.0 51.5 61.2 62.9
. . . . . . FIND (B) COCO (0.12M) v |[555 490 657 |[653 693 695 630 672 60.1 |83 8.0 750 45.8 60.6 56.3 56.7 65.5 69.1
(1) Interleave Retrieval (2) Interleave Grounding (3) Interactive Segmentation (4) Generic Segmentation FIND (L) COCO (0.12M)  « |567 508 674 |659 705 697 642 666 612 |885 895 774 46.3 61.9 57.2 582 672 68.6
i 3 Interleave Grounding Interleave Retrieval Generic Segmentation
M ot Iv a t I O n L L a M A COCO-Entity COCO-Paragraph COCO-Entity COCO-Paragraph Class Visual Context Description
cloU mloU AP50 cloU mloU AP50 | IR@5 IR@10 IR@5 TR@5 | PQ mAP mloU PQ mAP mloU PQ mAP mloU
Mask2Former (L) [8] - - - - - - - - - - 578 48.6 674 - - - -
Grounding-SAM (H) [27] | 589 577 632 561 566 625 - - - - - - - - - - - - -
CLIP/ImageBind (H) [13,9] | - - - - - - 51.4 61.3 58.7 68.9 - - - - - - - . -
. Layer o Laver o FROMAGe (L) [20] - - - - - - 24.1 34.2 26.0 36.6 - - - - - - - - -
P Input: Input: Y Input: Layer o Input: Layer o BLIP-2 (L) [23] . = - - _ | 208/343 258/477 2217393 27.1/547| - - - < - o oo
S whatisthe result Whatis the resul What s the resut What i the esul bl |- ;- @ | B OB M E LS BEEE
OT mMIXing {O11f Wit Replace  of mixing {oil} with ixi il wi ixi 1 wi -Decoder - - - - - - : : - : : : - - - - : : -
S water {Oig@ g ot of mixing {0/l with of mixing {01} with X-Decoder (L) [52] - - - - - ; 26.8 36.2 3 434 | 578 486 674 - - - 235 211 217
N ' — water. Replace ~ Water. water. SEEM (T) [53] 676 672 758 659 657 744 - - E : 508 397 622 - - - 186 157 16.0
(Toomm = \ Layer 10 ol @ SEEM (B) [53] 69.4  69.2 77.8 69.2 68.6 77.3 - - - - 56.1 464 66.3 - - - 229 216 200
. to jacidl. i (TSI TTTTTN SEEM (L) [53] 683 690 775 6717 684 71.0 s - x - 569 467 615 - 2 - 240 264 187
, Qutputt : Layer1a | Output: ! (TS mmm- \ FIND (T) 749 681 795 732 664 717 | 435 57 49.4 639 | 510 423 620 418 323 516 195 302 355
+ When youmix | (- \ to jacidy 1 Whenyoumix | , Qutput: ! FIND (B) 763 69.7 818 751 680 797 51.4 64.6 60.5 734 | 555 490 657 471 367 536 165 267 267
! acid with water, | 1 Output: ! 1 acid with water. | t When you mix ! FIND (L) 763 697 817 747 686 797 | 534 66.7 62.7 750 | 567 508 674 495 389 571 270 312 268
o 1
I yougeta : | When you mix : | it forms a ! | oil with water, |
| solution. | | gcid with water, | | homogeneous | | they separate |
I However, when | | it doesn't mix | : solution. : Replace | into distinct I
| you mix an acid | ! with water in | ' However, | olj@ | phasesdueto : Replace
o : . f . : . ! (like | : : thg sensefof_? : | mixing oil with | T Layer 22| Tchelr. - ! | oli@
Xueyan Zou, Linjie Li, Jlanteng Wang, Jianwei Yang, Mingyu | hydrochloric ! | mixture of oil 1 ' water results in to e | immiscibility. | Layer 23 | |
| acid) with water,, i and water. Add , | a | | Thisis because | to {acid}. PQ MAP mibT| 6l <ot | Foi | IREL TREl Re1 TRel Generic Scgmentat Grounding Tnteractive|  Retrieval
. = - . - 1 : ; : (0) Cl10 Cl0 om €neric degmentation rounding interactive etriev
l I dissolves in l I | .
Dlng, JUﬂYl WEl, Zhengyuan Yang, Feng LI, Hao Zhang, ShllOng | Zgﬁﬁﬁiﬁa R | s : | heterogeneous ! : Zl'r'ea”d water ] [483 3001 612 | 613 730 | 826 | 389 522 503 508 ) o 2 o g | gl OC EOCOE ey
! l ] I mixture... "I_ ' "|' ' - : : . : : : : : : : = anguage 0 ik mi co 0
L. A | A . th Y J L * L . W * N e - - ] e e - . _! N e ) Language [[_162]] igg ggg 2(1)3 2(1)2 ;%3 g;z 33}1 gzz gg é ‘ng X-Decoder (T) (32) UniCL (43) |485 39.0 614 12.4 207 189 | 613 826 | 404 540
ayer 32 Laver 22 Level . : . : . . . : : y X-Decoder (T) (52) LLaMa (38) [48.5 38.9 612 19.5 302 355 | 61.6 825 | 402 522
IUI ru ravin a nI Ong d€ LEE / IJ uan a ng yers3 Layer 32 Layer 32 [-18] | 482 390 611 | 622 726 | 822 | 401 527 506 505  gAM(B)(19)  UniCL @3) |425 37.6 536 45 177 179 | 649 81.6 | 29.1 395
[-24] | 485 388 615 | 61.6 729 | 82.6 | 402 522 505 513  sAM@®B) (19 LLaMa (38) |42.5 369 530 6.1 156 16.6 58.9 81.5 270 355

* Equal Advisin . :
qual Advising

. [-30] | 481 392 61.1 | 60.1 733 | 824 | 379 493 494  50.0
Detokeniza



