
LR0.FM: LOW-RESOLUTION ZERO-SHOT 
CLASSIFICATION BENCHMARK FOR 

FOUNDATION MODELS 

1UNIVERSITY OF CENTRAL FLORIDA     {PRIYANK, SHRUTI,  YOGESH}@UCF.EDU,
2 I IIT  GUWAHATI                                  SHYAM.MARJIT@IIITG.AC.IN

https://ucf-crcv.github.io/lr0.fm

Yogesh S Rawat1Priyank Pathak1 Shyam Marjit2 Shruti Vyas1



Real World is low resolution

• Surveillance footage (CCTV)

• Satellite

• Pixelated

Moon
Maraca (toy)

Deer
Coyote

MEVID 
Dataset



Performance Goes down with resolution

ALBEF(s)
BLIP(s)

CLIP(s)

CLIPA(s)

CoCa(s)

EVA(s)

M2-Encoder(s)

MetaCLIP(s) OpenCLIP(s)

SigLIP(s)

10 Foundation Models  |  66 Backbones | 15 datasets



Benchmarking : What makes a model robust?

• Robustness is measured by Relative Robustness.

Models Dataset Random 
Prediction

Acc       
224 x 224

Acc      
16 x 16

Relative 
Robustness

ALBE36.9F (4M)
Aircraft 1%

2.7% 1.0% 37.1%
BLIP-ViT-B/16 4.8% 1.8% 36.9%



Improved relative robustness

Γ𝑛
𝐷 = 𝛾𝑏

𝑑  ×  (1 − 𝑒 −𝛼𝜖2
) 

Proposed improved 
robustness

Traditional robustness

Zero near random 
prediction

Models Random 
Prediction

Acc       
224 x 224

Acc      
16 x 16

Relative 
Robustness

Improved 
Robustnes

ALBE36.9F (4M)
1%

2.7% 1.0% 37.1% 2.1%
BLIP-ViT-B/16 4.8% 1.8% 36.9% 9.3%



Average Robustness 
across dataset 
ignores dataset



Weighted Average 
represents each 
dataset



Benchmark Analysis

Smaller Pretraining 
Dataset is more 
robust

Bigger models are 
more robust



Benchmark Analysis

More analysis in the 
paper
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Model makes 
correct 
predictions in 
Low 
resolution 

RoosterHen

224 x 224 16 x 16

PoleGoldfinch

224 x 224 32 x 32

Volcano Mountain

224 x 224 64 x 64

Baseball Snail

224 x 224 128 x 128

Preserve 
Pretrained 
weights



Add trainable 
tokens at 
every layer

LR-TK0



LR-TK0

Add trainable 
tokens at 
every layer



LR-TK0

Add trainable 
tokens at 
every layer



LR-TK0

Add trainable 
tokens at 
every layer



Train via self-supervision

No labels 
required



Train on Synthetic 
Dataset

• Diffusion generated 
image on random 
captions 

• Maintain zero-
shot nature 

animal in the grass 
of the park

logo with head of 
a fox

“wedding under the oak trees”



Results

EVA-02-CLIP-B/16 EVA-02-CLIP-B/16 + LR-TK0

To
p

-1

Generalization to other models



Results

W
A

R
-1

6 +4.7

Baseline
+LR-TK0

+6.6

+4.9

+7.9

+13.6

B/16 L/14 L@336 G/14 G/14+

Bigger backbones sees 
larger improvement



Thank you 
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