
Feather the Throttle: Revisiting Visual Token 
Pruning for Vision-Language Model Acceleration

Mark Endo, Xiaohan Wang, Serena Yeung-Levy

Challenge
Sets

Open-Ended
Visual Question 

Answering

Localization

Impact of early token pruning varies drastically by task

Challenge
Sets

Open-Ended
Visual Question 

Answering

Localization

Challenge
Sets

Open-Ended
Visual Question 

Answering

Localization

Challenge
Sets

Open-Ended
Visual Question 

Answering

Localization

[0.42, 0.23, 0.7, 0.76] 
Remaining visual tokens 

after layer 8 

FEATHER

Remaining visual tokens
 after layer 16 

Q: What animal is in front 
of the trees?

cow 
Remaining visual tokens 

after layer 3

Visual reasoning

FastV

Q: Where is the player in 
white shirt and black shorts?

[0.12, 0.333, 0.49, 0.72] 
Remaining visual tokens 

after layer 3

Localization

FastV

(a)

(b) FEATHER with 64% FLOPS reduction  

Q: Where is the player in
 white shirt and black shorts?

[0.42, 0.23, 0.7, 0.76] 
Remaining visual tokens 

after layer 8 

FEATHER

Remaining visual tokens
 after layer 16 

Q: What animal is in front 
of the trees?

cow 
Remaining visual tokens 

after layer 3

Visual reasoning

FastV

Q: Where is the player in 
white shirt and black shorts?

[0.12, 0.333, 0.49, 0.72] 
Remaining visual tokens 

after layer 3

Localization

FastV

(a)

(b) FEATHER with 64% FLOPS reduction  

Q: Where is the player in
 white shirt and black shorts?

Non-localization
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Efficiency/Performance Trade-off

Efficiency/Performance Trade-off

Interpreting poor vision-centric task performance

How does the pruning approach 
still maintain high performance 
across wide range of tasks aimed 
to evaluate visual capabilities?
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FastV selects 
bottom 
tokens when 
pruning at 
early layer

Pruning 
criteria 
improves 
when applied 
at later layer

- Explanation 1: Important visual 
information from pruned image tokens 
is transferred to maintained tokens 
before pruning

- Explanation 2: Many questions can still 
be inferred with access to only the 
suboptimal set of maintained visual 
tokens

- Removing RoPE 
from token 
selection criteria 
improves 
performance

- Token selection 
improves when 
pruning later

- Integrating 
uniform sampling 
with attention-
based criteria is 
beneficial in early 
layers

Improving visual token pruning

Pruning visual tokens after shallow LLM layers 
results in a jarring performance decline for 
localization benchmarks and a moderate 
decrease for TextVQA, whereas performance 
remains relatively unchanged for other 
evaluated tasks.

Finding 1

The variable 
performance across 
pruning layers is 
linked to the 
effectiveness of 
selecting important 
tokens, as early 
token pruning leads 
to suboptimal token 
selection biased 
toward bottom 
tokens due to the 
long-term decay 
property of RoPE.

Finding 2

High performance of early visual token 
pruning on many tasks does not stem 
from the effectiveness of visual 
information transfer in early layers but 
rather signifies that many benchmarks do 
not demand a detailed understanding of 
visual information.

Finding 3

Guided by our insights, we propose FEATHER (Fast and Effective Acceleration 
wiTH Ensemble cRiteria). Specifically, we prune after an early layer with our 
proposed RoPE-free attention + uniform criteria. Furthermore, we apply more 
extensive pruning at a later layer using attention-based criteria, when the 
effectiveness of the attention-based criteria has improved.

Distilling Insights

Over 5x 
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