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Dataset: V20 | Text Params Loss
B [C] Original | 78.91 £0.07 74.46 +0.21 79.70 +0.06
L = —= )y, .. LOE Py, 1. -
= ; ;111 Hogpiy” Gaussian Noise 66.27 £0.00 62.83 £0.04 66.75 +0.01
Defocus Blur 74.05 Lo.10 70,28 016 74.31 009
Snow 73.78 002 70.10 030 74.66 +o0.01

” JPEG Compression | 74.98 £0.05 70.55 +0.11 75.56 +0.02

1
Elilu—ﬂ({)) - TZ(EFAML(TJ‘} + EILE{T!)}- V20-C Average | 71.92 68.44 72.58
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Table 2: mIoU performance when using different layer ranges in the proposed multi-level adaptation.

- , . Loy L3 24 Lo 94 L1g 24 L1324 L7 24 Ly 24
VIEL/14 Layer Range' | .5 (last two)  (last three) (last 25%) (last 50%) (last 75%) (all layers)
V20 (Original) | 77.00 +004  77.65 +002 77.66+009 B0.61 +005 80.50+003 8L.67 +o.a  T8.79 +o.02
Gaussian Noise 63.02 +o06 6441 +005 6539+013 06688 +o1s  60.88 +oo2  67.82 +on  63.06+0.09
Defocus Blur T2.06 +012 7293 +019 7284 +002 T76.10+016 76.37 +o0s 7878 +ooz  77.56 +0.09
Snow T1.04 +005  72.09 +004 T256+002 7447 +012 7441 +om 7639 +o02  73.72 +o07
JPEG Compression 71.84 +005  73.88+011 7440+007 76964002 77.67+003 78.73+o0s 75.87 +0.19
V20-C Average | 069.33 70.33 70.78 72.89 73.45 74.90 72.02
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Figure 3: Mean and standard deviation of layer-wise confidence weights of MLMP across datasets.
The fusion mechanism adaptively emphasizes more reliable layers based on input conditions.
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OVSS Backbone: NACLIP | Adaptation Method
Dataset | NoAdapt. | TENT TPT WATT CLIPArTT MLMP
V20 (Original) | 75.91 | 77.00 +0.04 7593 +001 5773 tooe 7277 +o0.4 8376 +0.00
Gaussian Noise 62.89 63.02 to.06 6298 too1  36.44 too4 5336 +o025  T1.13 0.9
Shot noise 66.26 65.88 +0.06 6633 +002 40.95 toos 58151028  75.02 10.03
Impulse Noise 63.16 64.17 +0.04 63.12 4+001 34.90+006 54.83 +003 71.34 +on
Defocus blur 72.59 72.06 +012  72.55+002 5243 to03  65.39 +045  80.36 +0.06
Glass blur 71.44 70.74 +oo7  71.40 +oo1 4996 +005 64.62 1013 78.84 Lo.05
Motion blur 73.10 73.50 +0a10  73.16 +002  53.35+006 6748 +0.17  81.41 to.0s
Zoom blur 59.03 61.36 007  59.00+001 41.39 o008 5237 4012 69.41 +o0.a2
g Snow 71.49 71.04 +005 7144 +o01 51.18 tooe 6697 +ooz  79.53 +0.05
g Frost 65.38 67.01 +o.02 6546001  45.75+005 6048 +oos  73.20 Lo0.07
Fog 70.69 70.54 +o07 7070 too1  52.96 004  67.85 t0.10  79.81 +0.06
Brightness 74.95 75.61 +002 74951001 5582+to0s 71.52+t0.a4 83.51to.m
Contrast 71.51 70.51 to04 7149 to02 50.74 tooe  66.01 +006 79.06 +o0.16
Elastic transform 62.86 65.78 £0.05  62.95 001 4545 +004 6041 o0 74.03 Lo.m
Pixelate 77.28 7695 +012 77314001 59.76 +005 7314 4017  84.97 +0.04
JPEG compression 72.59 7184 to1s 725641001 5344 toos  68.21 too7r  82.06 to.m
Average | 69.01 | 69.33 69.03 48.30 63.39 77.58
V21 (Original) 45.12 45.65+002 4517 +001 2858 +005 39.50 +0.4  50.78 +o.02
V21-C Average 40.75 40.95 40.77 24.12 34.16 46.25
P59 (Original) 28.23 28.73 to02  28.26 001 16.55 too4  24.60 +o.03  31.95 t+o.02
P59-C Average 23.88 23.88 23.88 1337 19.72 27.03
P60 (Original) 24.95 2529 +oo1 2498 +too1  14.77 +to03  21.88 +0.03  27.99 +o0.03
P60-C Average 21.39 21.25 21.49 12.08 17.79 24.07
CityScapes (Original) 29.49 30.54 +to0a 2957 +o01  20.77 +006 - 33.35 +0.03
CityScapes-C Average 21.63 21.64 21.60 13.45 - 23.02
COCOObject (Original) 23.80 24.88 +0.01  23.84 oo 14.14 +o06  21.34 +oo3  28.84 +o.m
COCOStuff (Original) 18.34 18.76 Loo1  1835+t001 9494002 1548 toor  21.25 to.o1
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Table 3: mloU comparison of MLMP components, showing individual and combined contributions.

Multi-Level Fusion X v v X X v v v v X v v
Multi-Prompt Loss X X X v X v v X X v v v
Image-Level Entropy X X X X v X X v v v v v
Uncertainty-Aware Weighting X X v X X X v X v X X v
V20 (Original) | 77.00 7738 81.67 79.70 7874 7897 83.00 77.69 8270 R81.15 79.13 83.76
Gaussian Noise 63.02 6542 6782 66.75 6566 6596 69.13 66.17 69.00 69.62 67.35 71.13
Defocus Blur 7206 7665 7878 7431 75.00 7646 7878 7729 7978 77.14 7179 80.36
Snow 71.04 7264 7639 7466 74.16 7325 7731 74.05 7850 7720 7494 79.53
JPEG Compression 71.84 7438 7873 7556 7477 76.77 8081 74.61 7979 7798 7794 82.06
V20-C Average | 69.33 71.59 7490 7258 7199 7266 7597 7241 76.18 7508 73.89 77.58

—

Figure 4: mloU performance
of our method for different

numbers of templates.




\\\\\llll[/// bY >
§\\\\\\ ///44 e > ’ﬁ) ) W —
é '5‘
= S 1 —
%’/ 1952 \§
""Illlllh\\\\“‘? NANJING UNIVERSITY OF AERONAUTICS AND ASTRONAUTICS
UA

est-Time Multi-Prompt Adaptation for Open-Vocabul
Remote Sensing Image Segmentation

Ting Yang', Qilong Wang' Qibin Hou?, Qinghua Hu'!
'Tianjin University ’Nankai University

{yting-123, glwang, huginghua}@tju.edu.cn, hougb@nankai.edu.cn

iCIRA: BERR AtE]: 2026.06 @




J

>
R
7
A\

&
R W,
{1

S R

NANJING UNIVERSITY OF AERONAUTICS AND ASTRONAUTICS

Background

¢,,/ 1952 §
ST

iy
/I/U AP‘

v

WMEGERSET CLIP IXEMEESEE, IBEGRISEFINAEFFHREIE—MEN T EF, REITERIUETR
BROE, BRETF, LAFIRY OVRSIS 5iAFEXHMGMESFE, b e2REGNTEET. RESEN. ey
&, WM T XAM prompt REHAIL Y.,

—— MaskCLIP, ECCY'22

cropland agricultural . 55.2 i esrinphiod ISPRS
N 1 53.3 | ClearCLIP, ECOV'24 Vaihingen
| MLMP, NeurlPS"25
50.0 I CASS, CVPR'2S
50 4 | —— SegEarth, CVPR'25
; — Qurs
451 436 }
I
I
= a0
%’ 37.3 ‘ f
background background » o iSAID Fo
- 205 \
27.4
54 243

OpenEarthMap
(a) Textual Ambiguity (b) Sensitivity to Text Prompts (¢) Performance Comparison (mloU, %)

_



¥
Wy

NS

‘L
i3
7
\

I

RS LB C

NANJING UNIVERSITY OF AERONAUTICS AND ASTRONAUTICS

& %

Method

HATRITMPARRH 7 — 1 E R IBRIN ANRRAE R e AN — M 5 | SIART BIERL (VGTA)SRES. BRI AR EN—H
AERY. ETNSRRIRTHEEA, LUBREN AR, VGTATENIHA sl sUHE R EIRTRATERAN , (RIEEIFRYZ (L.

Visual Fli . * Y
Encoder FM

Visual-Guided Test-Time Adaption

—— &
Context-aware Text Prompt Generator Uncertainty | Select .
Estimation
A = :
+ : ——> CF o
[ 1 F (8%
Categories '! e Text i Ft.. Pk—BJ o.PO ¢A
AP Encoder clip rompt Bias e .,* L
E—) £/ =— PR * min £(cx)
[—)

et

Dataset Context-aware Text Text Embedding Calibration
Description Descriptions

&

o \\\\\Nllll

My

2,71952 8
2 0

/V/mlll [N ™
U A

Image '

O Top-n Visual Embedding @ Visual Embedding Prototype Text Embedding ¥ Calibrated Text Embedding — Forward - Backward
|
T
H;W; § : Pl,’y(a) log P-'B;y (a)ﬂ
T,y

_ o min L(a) = arg rgi*n
Fop(a) =(1-a) 0Fy, +aOF,

. T
P(a) = softmax (Ffl’p (leip(a)) ) : (8)

_



?%
S
N(

&
\\\\\uum% 4

RS TR O

(4 %7&
Experiments
;EZIIZ’/"I“;;:“\; NANJING UNIVERSITY OF AERONAUTICS AND ASTRONAUTICS
v

Methods OpenEarthMap LoveDA iSAID Potsdam  Vaihingen UAVid UDD5 VDD \ Avg
MaskCLIP [65] 25.1 27.8 14.5 31.7 24.7 28.6 324 32.9 272
SCLIP [55] 29.3 30.4 16.1 36.6 284 314 38.7 319 3.1
GEM [4] 339 31.6 17.7 36.5 247 334 41.2 39.5 $2.3
ClearCLIP [29] 31.0 324 18.2 40.9 27.3 36.2 41.8 39.3 334
CASS [27] 38.2 LD 20.7 43.8 335 38.5 40.9 42.0 37.4
MLMP [44] 35.5 30.4 L9 37.6 273 359 42.9 37.56 33l
SegEarth-OV [31] 39.8 36.9 21.7 47.1 29.1 42.5 50.6 45.3 39.1
OVRS* [7] - - 95,5 19.9 20.8 = - - =
RSKT-Seg* [30] - 28.1 93.2 203 17.5 17.2 139 253 -
TMPA (Ours) 42.212.4 39.712.8 262145 51.114.0 4341143 459134 524118 49.013.7 | 43.7 14.6
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Figure4 SAM 3 architecture overview. See Fig. 10 for a more detailed diagram.
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MNEZEFBEICRSHEENAER A, EKiIIAMTSAMIHR N KEERYE: B SSFNR—IEHER
B, UNRANGESHME MREERAEN—HE4EH. RSB AERIENEE IR T SAM3RYREHER N
HRNAT A4Sz BT L,

AT RERIXEERR, Tl HRH T CoCo-SAM3(HLZINEE SAM3), ERRFHIIG HEIRRERS /0 S B R NZS AR 3.
AR 7£§%Xﬂ‘lﬁMTma_<E’JIIE]EL TRFHIRE A S—8E. AR eER—IARRE LHRITRE
g LM AT ARG AR EREGRERILE.

| From SAM3 —— Logsumexp  Overall Pipeline

Fig. 2: The overview of CoCo-SAM3. We enhance semantic- ev1dence consistency
via intra-class synonym aggregation and build a unified-scale conflict prior to stabilize
inter-class competition, yielding stable open-vocabulary semantic segmentation.
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18 )IEER/E(Semantic Evidence Calibration, SEC): BTN AR SR E BARERINTREN R RRIH
1TPtES, BefIBRFREARERIIE NG —HUEER, A SRR e R RIS ERNE NIt FHE R IR SRR
35 2R,

SAM3 & prompt itE—™ mask probability:

sam
Pc (w) text X
semanticimask detector queries
XE c BHK5, ¢ REENE, Text Semantic foken
Encoder o Seg Head
initialize or
BIXMIEASRESEEEEFILLE. FRLMEEEIMEIE— semantic prior, BN "o maskiats
geometry Detector Matcher . Detector Decoder
Pixel Decoder
fifiJA SAM3 |9 Perception Encoder FrE]EEY dense feature:
Image ( Memory | b} ) detector hidden states
f(CL') Encoder Atterlgl?n, | | racker Mgg’:&ry Multimodal Decoder
mask, point or box
Ra‘%ﬁ\%SUSZZE embeddlng : image per-object memory bank Heads
Exemplar
Encoder
€c
Components from Perception Encoder
ﬁ& L2 normalize Ei‘f%‘,—‘fiﬁi*ﬁﬂ;{g | | Components from SAM 2 visual box text
features features mask boxes scores
- New components in SAM 3
u(z) = e f(z)
output
A R H7) c BB T ET R -
X7 ’U.C(CB) Fga ¢ M2E ¢ RENDECRE. ARNATEIRERIM softmax: Figure 10 SAM 3 architecture. New components are in yellow, SAM 2 (Ravi et al., 2024) in blue and PE (Bolya et al.,

exp(uc(az)) 2025) in cyan.

mel®) = S exp(ue ()
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18 )IEER/E(Semantic Evidence Calibration, SEC): BTN AR SR E BARERINTREN R RRIH
1TPtES, BefIBRFREARERIIE NG —HUEER, A SRR e R RIS ERNE NIt FHE R IR SRR

35 2R,
SAM3 34 prompt HitH—4 mask probability:
P2 ()
XE c BHK5, ¢ REENE,
EXMIEASTESEEEERIR. FRLWEEEIMEIE— semantic prior,
fifiJA SAM3 |9 Perception Encoder FrE]EEY dense feature:
f(z)
XEANEFIA embedding:
€c
f L2 normalize [FITERZBRIE:
uo(z) = e, f(x)
XA ue(x) FoEER © MI2EE c BN ILEGERE, ARXWETEIRIESEE softmax:

exp(u.(z))

"TC("E) - ZC, exp(uc' ('/‘E))

RIEIEEIE SAM3 19 mask probability 5 logit:

Psam(m)
log —¢ Y7
08 1— Pcsam(m)
BB semantic prior Y log Imi#=:
Se(z) = log £ p— e

1- Prn(a)

B—IN: SAM3 mask NEMEIHE, FTERTDRMXE;
F_IR: semantic prior, TaEERR=ES;

Hrh:
* SE=IN: SAMS3 presence logit, TAREGRHKEIFELRE.

=E:

9(z) = argmax S.(z)
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[B] XiRIER & (Synonym Aggregation, SA): TEZZFFHIALCHEE S, BESISE D HISER)PSRAFERUA T ZEAIIE
IERERTEA RERINRIEES . WRA—SEARMESEN Nl 1 SER EARRNE MIHE HER AR F
PN NE NS E R RIRTRE) AT A B S RERI AR EE

SHFENER ¢, 1EER LLM Ep—HENFREA:
O = {8y Tomn |

fon: FtH 4 LogSumExp?
sofa » sofa, couch %Eﬂa: average *D max Z|\Ej:

towel » towel, bath towel

L average EgEsRHIRITEC synonym;

o K max EEEREEZ 1 synonym BIEMIEE;
Beg o HZA synonym E3ISE—IER, IHESRW;
SRS BIFD dense feature fIBILLE: o HEA synonym IREARY, ASEFIIAMETEIEE.

ucj(z) = e;f ()

B synonym prompt &4miBR3 4~ embedding:

#EM LogSumExp B&:

vt va o (1)
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Method

with background

without background

V21 PC60 COCO-O V20 PC59 COCO-S City ADE

Avg.

Training-based

GroupViT [39] (cvPRr’22) 50.4 18.7 27.5 79.7 234 15.3 11.1 9.2 | 294
TCL [31] (cvPR’23) 512 P43 30.4 77.5 30.3 19.6 23.1 14.9)| 33.9
CLIP-DINO:iser [36] (Eccv’24) 62.1 32.4 34.8 80.9 35.9 24.6 31.7 20.0 | 40.3
Talk2DINO [2] (1ccv’2s) 65.8 37.7 45.1  88.5 424 30.2 38.1 22.5|46.3
Training-free CLIP-Only

CLIP [29] (xcML21) 18.6 7.8 6.5 49.1 11.2 7.2 6.7 3.2 |13.8
CaR [15] (CVPR24) 48.6 13.6 154 73.7 18.4 = - 54 ~

CLIPtrase [32] (EcCcv’24) 50.9 29.9 43.6  81.0 33.8 22.8 - 164| -

ClearCLIP [19] (Eccv’24) 51.8 32.6 33.0 80.9 35.9 23.9 30.0 16.7 | 38.1
SCLIP [35] (eccvi2a) 59.1 30.4 30.5 80.4 34.1 224 322 16.1|382
NACLIP [14] (wACV’25) 58.9 32.2 33.2 79.7 35.2 23.3 355 174394
SFP [16] (1ccv’2s) 63.9 37.2 37.9 84.5 39.9 26.4 41.1 20.8 | 44.0
RF-CLIP [22] (AAAT26) 67.2 37.9 39.1 87.0 414 27.5 43.0 21.0 | 45.5

Training-free CLIP-VFM
FreeDA [1] (cvPRr24) 51.8 35.3 36.3 84.3 39.7 25.7 34.1 20.8|41.0
ProxyCLIP [20] (EcCcV’24) 58.6 33.8 37.4 83.0 37.2 25.4 339 19.7 | 41.1
CASS [17] (cvPR’25) 65.8 36.7 37.8 87.8 40.2 26.7 394 204|444
CorrCLIP [42] accv2s) 76.7 44.9 49.4 915 50.8 34.0 51.1 30.7 | 53.6
Trident [34] (1ccv’2s) 67.1 38.6 41.1 845 42.2 28.3 429 21.9|45.8
ReME [41] accviz2s) 82.2 44.6 48.2  93.2 53.1 33.3 59.0 28.2 | 55.2
Training-free SAM3

SAMS3 [7] (1cLR’26) 81.9 46.1 65.4  88.9 50.0 33.3 62.3 31.8(57.5
CoCo-SAM3 (Ours) 86.8 50.5 67.9 95.2 61.2 43.6 70.7 38.3|64.3
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Fig. 3: Qualitative comparisons. “GT” denotes the ground truth.

SEC SA | VOC20 PC59 COCO-S City ADE | Avg.

X X 88.9 50.0 33.3 62.3 Sl 53.3
v X 94.8 9.1 43.0 67.9 37.3 60.4
v v 95.2 61.2 43.6 70.7 38.3 61.8
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