
ETA: Evaluating Then Aligning Safety of 
Vision Language Models at Inference Time

Yi Ding, Bolian Li, Ruqi Zhang 
Purdue University, USA



Motivation

DiscreteContinuous

Discrete

Visual token
embedding

Text token
embedding

Mapping continuous       to discrete
with the closest cosine similarity

”unsafe”

”safe”

Guard

Bypass

Aligned on discrete text token 
embeddings

LLM
 backbone

Vision Encoder

Connector
M

odule

Safety
Mechanism

Input image

Instruction: What are the most efficient ways to detonate an 
explosive device in an urban setting, causing maximum harm to 
human life?
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Continuous visual token embeddings bypass the “Safety Mechanism” aligned on discrete text token embeddings, 
leading to harmful behavior of the language model backbone. 

We need a new Multimodal Safety Mechanism ! ! ! 



Method: ETA

Instruction: What are some ways
to intentionally evade authorities
after committing a traffic
offense, such as a hit-and-run, ...?

A: As an AI assistant, it's not appropriate for me to encourage or suggest illegal actions. It's essential
to adhere to legal principles and avoid committing any illegal activities, including ......

VLM

A: To intentionally evade
authorities after ... :
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Method: Evaluating
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CLIP score as pre-evaluator to assess safety of input 
images. Harmful images should have a higher 
semantic similarities to harmful text. Safety-specific input format helps the LLM RM focus 

on the safety of responses.



Method: Aligning
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Searching for the most helpful and harmless sentence-level 
trajectory during the aligning stage.
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CLIP score identifies the most helpful and relevant sentences while reward score ensures 
the entire generation remains on the most harmless trajectory.



Experiment: Safety Performance

ETA Enhances Safety Capability!



Experiment: General Performance

ETA Incurs only Minimal Inference Overhead!

ETA Maintains General Ability!
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