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Motivation
GeoChat X X v X X X * Existing Vision Languge Models (VLMs) has limited capacity in understanding
and reasoning in RS domain
EarthGPT : : \ \ : : * Interactive: Accept different visual prompts to achive better interaction
Skyeye-GPT X X V X X X *  Multi-Granularity: Understand RS data from image-level to pixel-level
* Multi-Sensor: Understand RS data from differnet sensor (RGB and SAR)
EarthMarker \ \ \ X X X
* Multi-Scale: Understand RS data from different scales (drones or satellite)
EarthDial X X \ \ X X
B Goals
RsUniVLM X X v X v X * Proposing a MLLMs towards multi-granularity, mutli-sensor and multi-scale
earth observation with flexible visual prompts.
Geopixel X X \ X \ X : : _
* Proposing a compostite pretraining stage for better knowledge transfer from
OmniGeo (Ours) 7 y 7 7 7 7 full-supervised natural image data to unsupervised RS data.

* Proposing a multi-task vision-language SAR data and benchmark.

:_" oY S ‘f'\
1N Wi -U\...

(
|
~ N |
|
|
|

esé)lrl/[er >[ SAM decoder —>

\ |
e |
Image pr— " Lt > :
Visual 5 [ISEG]
_ encoder [ Token
I : w
v - B N
e i P> E > LLM > B ——> Textdecoder |
: €cg10n L E : 3
| encoder ) AmE =
> - !
§ e . D\ ; :
Vlsualt I POlnt ! : | e e e e e e e e e T e e e e e T e e e e e T e e e e ~
rom : > __ . V : fine-grained fine-grained
P P 2 encoder J : : Image caption m:alg):?(::e ine-graine

—
5

| |
| |
| |
| \ | I
| : | I
—N T I
E} / N | T |
TOkenizel‘ Lallgll age | : I 'Gl;he I?i%h—rﬁ‘solfion image f;::om Q: Howfh many In Thefr:gion, ’rh:r*e (@ h%\: many c;l]:s |
)l | > > , | oogleEarth shows a parking cars are there in are o wooden are there in the |
TeXt 9 Embd . : | | ar'eag with vehicles and zsphal?' the image? buildings, with a region? |
, ! | surfaces. A small vehicle is A:two white car in front of A: There are total |
| : | positioned towards the top of the right building. 16 small cars. |
: | \ this aerial view. /
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RRSIS (TGRS 2024) i i 60.0 76.8
RM-SIN (CVPR 2024) 64.2 77.8 i i
CRO-BIM (Arxiv 2024.10) 64.5 76.0 59.7 72.3
OmniGeo (Ours) 79.7 97.4 62.3 89.6
Region caption task METEOR ROUGE CIDEr SPICE
GeoChat (CVPR 2024) 12.94 26.98 30.92 24.97
EarthGPT (TGRS 2024) 24.09 47.87 232.79 38.29
EarthMarker (TGRS 2024) 31.97 60.46 379.25 59.87
OmniGeo (Ours) 36.55 68.53 491.20 67.62
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Image-level Comprehension Single-instance ldentification Cross-instance Discernment

At | How many "storage-tank" are What changes have ococurred from the lefi
RN Lcrc in this image? scene to the right scene?
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Where is the "ship" located in

gty Based on the wmnage provided,

'l which modality does it belong to7

Label: C

* Benchmark construction, including perception
and resaoning evaluation for mutli-sensor RS
data.

| Based on the image provided,

this image?
which category does it belong to? i)

Label : D = S0
Label: D

PSa [lcasc output the coordinates of H! In this picture, what is the position of the
ih er-ball-Feld in the ima -y * f Silver vehicle in relation to the Red vehicle?|
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Sttt ot include any additional text

' — 2 Label : B
abel : A [abel : (0.396.0.349.0.682.0.471) e

Label : D

WO images are concatenated

e by side, which one has better

 Composite pretraining stage ablation study.

Attribute Reasnni:ng Assessment Reasoning Common Sense Reasoning

T e “Which of the follo options is Based on this image, Which range

_ losest to the height In meters of is the monthly carbon dioxide
=, | the buildi ng depicted in the imag emissions In tons for this area
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