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Q: How might the girl's choice of  A: The young girl’s choice n_f activity, und : ‘

activity and attire influence her social her attire may influence her social

interactions and life style? interactions in various ways, such as...
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(a) Previous state-of-the-art methods:
Training Stage: Train the MLLM to evaluate the importance Selection Stage: Select data with diversity adjustment
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(b) Our framework:
Training Stage: Train a ColDO Scorer with p% random data
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(a) Previous state-of-the-art methods:
Training Stage: Train the MLLM to evaluate the importance Selection Stage: Select data with diversity adjustment
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(b) Our framework:
Training Stage: Train a ColDO Scorer with p% random data Selection Stage: Select data via ColDO Scorer
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After optimization
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aV/ B 1REE ) 3 XD R T
QA QA 3 : -~
Method VOQAY2 GQA  VizWiz  SQA-1  TextVQA POPE MME MMBench LLaVA- Rel (%) MLLM Training  Total ¢\
en cn  Bench Data Cost (%)  FLOPs
Full Data 791 630 478 684 582 864 14769 66.1 589 679 100 ~ 10.2E \ \ B
Model-free Methods —— )
RANDOM 759 593 436 686 553 859 14610 603 533 645 95.1 \ ~ <2
CLIP-Score [38] 734 514 430 650 54.7 853 13316 552 520 662 91.2 ~ ~
EL2N [33] 762 587 437 655 53.0 843 14395 532 474 649 92.0 % ~ .
PERPLEXITY 758 570 478  65.1 528 826 13414 520 458 683 91.6 ~ ~ ;
SEMDEDUP 742 545 469 658 55.5 847 13769 522 485 700 926 ~ ~ b 4 2 4
D2-PRUNING 730 584 419 693 518 857 13912 657 576 639 94.8 ~ ~ | j ,
SELF-Sup [30 749 595 460 678 493 835 13359 614 538 633 934 ~ ~ ;
Model-involved Methods .
SELF-FILTER 737 583 532 614 529 838 13062 488 453 649 90.9 100 312E [
TIVES ¢ 760 584 446 698 533 857 14484 669 587 634 96.7 100+8 11.7E
ICONS*® 770 604 455 704 545 86.1 14477 646 540 669 97.1 10045+2.2 126E |
COINCIDE 765 598 468 692 55.6 86.1 14956 631 545 673 974 100 49E
ColDO (Ours) 772 604 471 694 55.6 854 14502 638 567 70.1 98.2 20 42E
|
Loss Function VQAvZ GQA Vizwiz SQA-I TextVQA POPE MME MMBench(en) MMBench(cn) LLAVA-B  Rel. (%)
Ly 779 489 446 59.7 525 862 13935 51.1 449 64.9 89.0
Li+Lp 745 55.8 464 67.3 526 835 13397 57.0 50.9 62.3 92.0
AL;+(1-A)Lp 76.1 594 46.8 68.7 544 852  1465.6 60.5 54.0 64.6 95.9
Ours 772 604 471 69.4 55.6 854 14502 63.8 56.7 70.1 98.2
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ZNIAE LLaVA-1.5-7B #8285
(BFE VQAV2, GQA, MMBench &) _Ei#17 7M.

- 98 " g = 98.2 95 . = =
S 96.6 |J £ s . 2 p ~ Randam '
- 96 3 g ! - 97 _i 90 : . :g'vl;mm'
- 1.65M 1.50M : ] & 9 - = COMCIDE
94 v - ICONS
n 95 4= CalDO
92 Kitention MLP Transformer g 0% TR 0% 5% 80k —To% P11 0%

ColDO Scorer Structure Training Data Ratio (%) Selection Ratio (%)

Model / Setting  VQAv2Z GQA VizWiz SQA POPE TextVQA MME MMBench(en) MMBench(cn) LLaVA-B  Rel. (%)

Full Fine-tune 745  47.1 528 618 464 857 14806 40.2 46.2 38.2 100.0
Random 746 443 500 598 409 813  1407.1 49.2 483 33.6 978
ColDO 757 451 535 623 453 828 14529 52.0 46.8 37.6 102.1
ColDO! 757 468 533 662 421 855  1486.1 514 413 203 103.7
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g = Emby(X),k = Embi(X),v = Emb,(X), I
y=X+SA(q,k,v),
z =y + FFN(LN(y)),

£l = [Oclsa 014, Ohx'w]T
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g = Emb,(X),k = Embi(X),v = Emb,(X), &
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Text Embedding

q= Embq(X), k = Emb(X),v = Emb,(X),
y=X+5A(q,k,v),
z =y + FFN(LN(y)),

________________ gy
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Methods

OpenEarthMap LoveDA

iISAID Potsdam Vaihingen

UAVid'"™9

UDD5 VDD | Average

CLIP [51]
MaskCLIP [77]
SCLIP [62]
GEM [3]
ClearCLIP [30]
SegEarth-OV

ICML21

ECCV'22

aXiv'23

CVPR'M4

12.0
25.1
293
339
31.0

12.4
27.8
30.4
31.6
324
36.9

y

14.5
16.1
17.7
18.2
21.7

14.5
31
36.6
36.5
40.9
47.1

10.3
247
284
24.7
273
29.1

10.9
28.6
314
334
36.2
42.5

9.5
324
38.7
41.2
41.8
50.6

14.2
229
379
39.5
39.3
453

11.4
273
31.1
323
334
39.2
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Method - Building Extraction Road Extraction Flood Detection
WHUAcrial WHUS* ' Inria  xBDP™® | CHN6-CUG DeepGlobe Massachusetts  SpaceNet WBS-SI

448 < 448:

CLIP [51] 17.7 35 19.6 16.0 7.7 39 49 7.1 18.6
MaskCLIP [77] 29.8 14.0 334 29.2 28.1 13.2 10.6 20.8 39.8
SCLIP [62] 334 21.0 349 259 21.1 7.0 74 14.9 32.1
GEM [3] 244 13.6 28.5 20.8 13.4 4.7 5.1 11.9 39.5
ClearCLIP [30] 36.6 20.8 39.0 30.1 255 57 6.4 16.3 449
SegEarth-OV 49.2 28.4 44.6 37.0 354 17.8 11.5 23.8 60.2
896 =< 896:

SegEarth-OV 49.9 B 48.9 43.1 32.8 20.1 17.2 29.1 579

Methods OpenEarthMap WHU““"*!  WBS-SI
MaskCLIP 25.1 29.8 39.8
+ ours 28.4133 354156 48.879.0
SCLIP 293 334 32.1
+ ours 34.47sa 39.516a 53.47213
ClearCLIP 31.0 36.6 449
+ ours 39.17sa 51.1114s 60.4715:5

Methods Context59 [47] Swff [4] Cityscapes [13] | Average
TCL [7] 303 19.6 231 243
Reco [57] 223 14.8 21.1 19.4
MaskCLIP 26.4 16.4 12.6 18.5
+ SimFeatUp 28.7 18.0 258 24.2 1sa
SCLIP 33.0 21.1 29.1 21.9
+ SimFeatUp 341 220 30.5 28.9 12
ClearCLIP bl 23.9 30.0 29.9
+ SimFeatUp 37.5 2.1 30.7 311 1
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ARIITSAM 3EERKOVSSIESHAIN AT 7 o TEARIH, ?Jzﬂ]htt'.T—/\%)JyE’J? %J_J
3 EBROVSSIES. M . FRAIART SAM 3 E’J H—RERUWNEEREBIREHILE 2 Z
FiAEE A, EiEERbaseline, Il HEHAITT%, BISegEarth-OV3, '

BRI T —A RIS T SAM 3HY
B, XIS RN LA BRI E T EES B,
ERHMMNE W 1517 S AR A TE RSB R
AR & QIRIERANRIR, P

3.1 TREHIR: SAM 3 giiE
S EG T FIARaxt (30 “building™)

SAM 3 EitH:

« FEESE S, € [0,1]: 8BS t FETETHNLEIHER,
. EEXEEE P, € [0, 117V A FCNREVL, (BHFREENE,
. s (P, s lmﬂf) HY | 3EA Transformer #5358, (RIFLElDFHERE.
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Text Prompt:
* Building

ic
e Tree i
* Road l

* Car
%* J

Input Data
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Method

SegBarth-OV3RYER{AHEIR R, Z8E—1

(a) Countable objects (e.g., cars).

¥a
| B P -

seﬂ'ﬂ

Text Prompt:
* Building
* Tree

I background
I building
* Road i road
I tree
« Car . car

(b) Amorphous regions (e.g., road).

R

Input Data

Pfused(hg ’lU) = max (Psem(h; ?.U), Pinst_agg(ha w)) .
|

- (c)
M(h,w) = arg X Prinal(hsw).
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(a) Remote sensing image (b} Results of few categories

R truck bus

Text Prompt:
* Building M
1]

* Tree B background ——
I building - irpl
* Road e road a ;n ane
o tree Sy
* Car re——— - swimming pool
. sports field

(¢} Results of numerous categories w/o 5. (d) Results of numerous categories w/ Sy,

Presence Score '

(Pfff.zz (h,w) - 5.(:21;) .

Input Data

Pfused(ha w) = max (Psem(ha 'w): Pinst-agg(hv w)) .

M - P .
(h’i 'UJ) arg I(I:leaff final (h’7 ’(U)

N
«Pinst_agg (h, w) — %12%{
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SIS A z
Methods OpenEarthMap LoveDA iSAID Potsdam Vaihingen UAVid'™? UDD5 VDD | Avg -/ / ? :

-
! -

Training on remote sensing segmentation data

SCAN, ..., [42] - 23.2 443 2735 152 20.3 34.1 29.2 -

SAN peons [65] - 25.3 49.6 37.3 39.2 23.5 37.2 35.8 - !

SED,.,..0, [62] - 24.6 51.2 294 39.0 21.3 35.7 325 -

Cat-Seg ., p0: [18] - 28.6 533 35.8 423 257 402  39.1 -

OVRS s [B] - 31.5 52.7 364 435 24.1 40.8 37.2 -

GSNet, s [69] - 32.5 53.7 37.9 441 24.2 40.9 37.3 -

RSKT-Seg,. ... [36] - 33.2 54.3 384 427 25.7 42.1 39.7 - = 4

SkySense-O,,,....- [74] 40.8 38.3 439 54.1 51.6 - - - - - - \
Training-free

CLIP, .00, [48] 12.0 124 7.5 15.6 10.8 10.9 9.5 142 | 114 —

MaskCLIP, ... [72] 25.1 27.8 14.5 339 299 28.6 324 329 (272

SCLIP ovins [ 95] 29.3 30.4 16.1 39.6 359 314 38.7 379 | 31.1

GEM (yp4204 [5] 339 31.6 17 % 39.1 36.4 334 412 395 | 323

ClearCLIP, ..., [33] 31.0 324 18.2 42.0 36.2 36.2 418 393 | 334

SegEarth-OV ... [40] 40.3 36.9 21.7 48.5 40.0 42.5 50.6 453 | 39.2

ProxyCLIP, ..y, [34] 38.9 343 21.8 49.0 475 35.8 408 478 | 395

CottCLIP s [70] 32.9 36.9 25.5 51.9 47.0 38.3 46.1 473 | 40.7

SegEarth-OV3 42.9 47.4 27.6 57.8 60.8 54.7 717 645 | 534

Oracle 50.0 36.2 74.3 61.2 59.7

56.5 62.9 | 58.2
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Experiments

Method Building Extraction Road Extraction Flood Detection
. WHUArial WHUSet ! Inria  xBDP"® | CHN6-CUG  DeepGlobe Massachusetts ~ SpaceNet WBS-SI
CLIP [48] 17.7 35 196  16.0 7.7 3.9 49 7.1 18.6
MaskCLIP [72] 29.8 14.0 334 292 28.1 13.2 10.6 20.8 39.8
SCLIP [55] 334 21.0 349 259 21.1 7.0 74 14.9 32.1
GEM [5] 24.4 13.6 285 208 13.4 4.7 5.1 11.9 39.5
ClearCLIP [33] 36.6 20.8 39.0 301 25.5 57 6.4 16.3 44.9
SegEarth-OV [40] 49.2 28.4 4.6 370 354 17.8 11.5 23.8 60.2
SegEarth-OV3 86.9 44.2 724 643 49.6 39.3 27.7 35.6 75.6

Method

LoveDA Uavid

CHN6-CUG

Instance Only
Semantic Only
SegEarth-OV3

2.2
354
474

504
47.1
54.7

384
39.5
49.6
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Method Size | VOC20 Swff City

Training-based
TCL [12] 832 224 240
CLIP-DINOiser [60] 80.9 246 317
CoDe [59] ViT-B/16 239 289

CAT-Seg [18] 94.6 - -

Training-free
CLIP =[48] 419 44 50
MaskCLIP [72] 749 164 126
ClearCLIP [33] 80.9 239 300
SCLIP [55] 804 224 322
ProxyCLIP [34] 80.3 265 38.1

LaVG [30] 825 232 262
CLIPtrase [50] . gl2 Ul =

NACLIP [26] VIEB/I6 | o20 257 1383
Trident [51] 845 283 429
ResCLIP [67] 860 247 359
SC-CLIP [2] 843 266 410
CLIPer [52] 852 275 -

CASS [31] 878 267 394

CorrCLIP [70] 88.8 316 494

FreeDA [3] 87.9 28.8 36.7

CaR [53] 91.4 -
ProxyCLIP [34] 832 25.6  40.1
ResCLIP [67] ViT-L/14 85.5 234 337
SC-CLIP [2] 88.3 269 413

CLIPer [52] 900 287 - - VESND S0 R W '
CorrCLIP [70) 915 340 511 okt € ol % . l

Trident [51] VIT-H/14 | 887 286 476 SR O e At e A ,’ é"
CorrCLIP [70] 918 327 499 gy o : 4

SegEarth-OV3 PE-L+/14 | 968 428 69.7

7

N building W road W sidewalk NN tree N low vegetation BN natural water BN bare soil BN car  MEEN truck bus I ship NN airplane W artificial water NN sports fiekd cropland I parking lot







