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I Background
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I Method

@® LRS-GRO: #RE! "HFEZEMTZ" Ml "MizEHE"
- | Y — EIRIIESESS

/ Step 1: Manual BBox Annotation ( Step 3: QA Generation \

'!-,@\ 1,224 3KBR, 3,592 MEITIE,
By B 13,245 NaJRE, ik 17 KV,

- . ) Global IRy  Region | it o ,;-l é@ iﬁ%s é:ﬁ_\ i}iﬁg N i«-'_é'&
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'=ﬂ=' need to crop the image to examine ...
- Localization Strategy: The referent object is the northeastern

[@ Pr()mpt 1 ] [ Cropped Image water tank facility. In the global image, this can be identified by looking
in the upper right portion of the image...

4}' + - Reasoning Result: | need to pay attention to the reference object <
[ Region Label ] [ Object Label ] at \n'jsonin['n  {\"bbox_2d\": [514, 75, 698, 161], \"label\": E%}J I Iﬁ*¥$;&1§1+/é ?

\"northeastern water tank facility with large circular tanks\"}\n]"™"

it = Stage 2 reasoning-(7)- :
tven the cropped région of the northeastern water tank facili N S
[& PI'Ompt 2 ] [® Prompt 3 :Eould:ll':rst :Idp{:l:fyg 'l;:e:,ﬁll neet:}tlo sct&ntlht:l%reqﬂ‘ ...}Zi':jfy clrtl)fl';s:ning Jﬁtﬁ{% + | DjELJFj + %% ;
€ ..., | can determine the correct answer to the question. SN N ; : I N e
*\Sﬁzp 2: Preperation ‘J_// / sz 4: SFT Dataset Generation @ /" % EB' E.]EEETEQ:I\: = %*E A = 1&*%@? uﬂBEo

(a) Data Generation Pipeline HEF' 1 ,OOO %Mj%ﬁiij*ﬂ%
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<think> I need to ... {"bbox_2d": | ...], "label": ...} Based on ... </think> <answer> Yes </answer>
(T A FTORBERMNERR, GRRARBRAGR,
R:d AL EREFE, FuEREETA.
v, Qwen Qwen2.5-VL 4

2 FBRREME, HiulEIE
BB L. ATARITEN, B

Visual Visual
Eeoder g Encoder s [Xx_min, y min, x_max, y max],
Vision Token

ekl 3 TEMNEEESSHEESIE X
BiENERE, IREESEMETREEE.

R RANRRIFEERNERESHI? X— I RENER,
RS IR SN (E3TRA)) 4 EERERERAEGEEE
{"bbox 2d": [897, 488, 1023, 683, RRBRIFIINERHER: B

"label": "largest concrete vehicle bridge"}
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I Method

® SFT + GRPO: %&Z&8i%(E, BESICIRERY

Stage 1: Supervised Fine-Tuning

IOU Reward

%0 Tool-Augmented

g Datz: w/ CoT N " VLM

s mQE

F .- .- . .

o Stage 2: Reinforcement Learning
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cg Fll{f{lll\:lwd . — Region-Guided Reward
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Pattern Reward

@ @ @ - > Answer Reward
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@ Region-Guided Reward: {5k, tHIgFI(ES

loU, if match
Tiou = '[

(. otherwise
TR—G = sigma id (distance+f)
Trou Ly
BBox 1 0 0.1

BBox 2 0 " 0.5 o

4L 82EF loU Ai%?

loU HEFTIESIEMRIE (GT) RIESIERE.
FMEESRIIZE|EiRES, loU #2 0,
TizX D "E—REET M BERE .

X5 SEugiER GBS,
SR FRNZE S e IE R X LK.

Xia5 | S3mh
r R-G = sigmoid(a / (d + €))

d: mMERIORIRKEGIESS; o: DHERRESZ;
£ WRPEERBIVNEE., ATNIRIERX.
IR EF N —REZ

R=rloU +r R-G + r answer
+ 0.05 x r _pattern

loU: BHEFEIERER, RMGHES.
R-G: BIEXEBZIE, HFTEEES.
B BR—ENXEEHREIE.
18IV HHASTUER 1, &N 0.
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B Experiments 20 A AL

FEER: HORSEE, BEESNEY

LRS-GRO: BEEZEXAN, hBIESHANE

=8 (¥DIR5AN) Global APO loU
InternVL3-8B (3200) 71.60 44.58 47.80 53.67 —
VLM-R3-7B (512) 69.72 44.83 37.40 50.17 19.93
ZoomEarth-3B (512) 63.09 46.11 51.80 53.76 34.39

1EXt InternVL3: Xis +1.53 pp. X5 +4.00 pp; £BRIE5EE.
HMEREIREE: (NTE LRS-GRO i)ll&, #MatGAF—7 1024

MME-RW-RS XLRS-Bench GeolLava-8k

InternVL3-8B 41.00 36.70 37.60 38.43

ZoomEarth-3B 44.10 40.20 38.61 40.97
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I Experiments

iHEl: BB, JmitFIS

FHEHRIUEE (Table 4)

X2 =E BB

2 il W
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E{3Ekh (Table 6)

igE LRS-GRO  MME-RW XLRS Geo-8k
FoH Y 51.10 42.10 30.00 34.30
DANFEES 53.64 44.10 40.20 38.61

AMERIIE: (Table 5, MME-RW)

R-G loU

7 7 52.67
B 7c 52.94
7c B 52.79
B =] 53.76

ToEEY Overall B Overall
{¥ SFT 42.80 41.30 -1.50 pp
SFT + RL 42.10 44.10 +2.00 pp

= R-G: -0.97 pp
g loU: -0.82 pp

SFT S 2VBRIES,
RL 3T SRIE .
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B Experiments 20 A AL

PIREEHRE T R

Segmentation

RABXKRIPERIRHEIEZE (Table 7) gty Cropped s
IR Avg. Acc (%) EE (it/s) s m .
I 512 x 512 50.86 3.69 .
7 1024 x 1024 51.16 3.50
% 3333 x 3333 50.92 2.04 ® % -fitkh
Thinking Cropping & Zooming Toolkit
ﬁ 51 2 x 51 2 53.76 2°38 Cloud Removl Denoise
fEXIFCEEY 3333 AN +2.84 pp, EELY 1.17 {5, ,‘ N
*EXEI-%Z:E‘Z% 51 2 Eﬁi)\: ;Eﬁm%‘_—(]%ﬂ, {EE§B§1EEO Image Edltmg

aitie
RIS EIRIEEX I, JiERk Agent PR, E=. ElE. wiE. 9E

TEXERIEREAN, ROF—EERmTE.
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