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Introduction

Benign instructions can still trigger harm

The failure mode is not only a bad final answer. 
A slightly unsafe thought can propagate into 
irreversible operations, such as deleting files or 
spending money.

Too late: output/action 
blocking

Too coarse: task 
termination

We instead correct the reasoning step that 
causes the behavior.

Thought Action Tool Harm

Internal thoughts steer agent actions, but 
may trigger unsafe behavior.
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Overview

Key Message
Unsafe behavior often starts from a small deviation in the 
agent’s intermediate thought. Thought-Aligner corrects 
that thought before any tool action is executed.

+23%
Safety

improvement

<100 ms
Thought-Aligner-1.5B

 latency

+5%
Helpfulness 

gain

 GitHub: https://github.com/WhitzardAgent/Thought-Aligner
 Model (Hugging Face): https://huggingface.co/WhitzardAgent/Thought-Aligner-7B
 Model (ModelScope): https://www.modelscope.cn/models/bgbgbrt/Thought-Aligner-7B-v1.0

Average Behavioral Safety

vs. Existing Guardrails

Contributions:
 We propose a new thought-level safety paradigm for agents by 

correcting unsafe thoughts before tool execution.
 We introduce Thought-Aligner, a lightweight plug-in for LLM-

based agent thought alignment.
 Across five benchmarks and six LLMs, Thought-Aligner 

improves agent behavioral safety from about 50% to about 90%, 
surpasses existing guardrails by 23%, improves helpfulness by 
5%, and adds  less than 100ms of latency.
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Methodology: Thought-Aligner

Agent Behavioral Loop

Thought
( Tᵢ )

Action
( Aᵢ )

Observation
( Oᵢ )

Correction Mechanism

raw thought
( Tᵢ )

Thought-Aligner
πφ(I, hᵢ₋₁, Tᵢ)

safe thought
( Tᵢsafe  )

The base agent regenerates the action from the corrected thought.Internal thoughts steer agent actions

Action
( Aᵢ )

Observation
( Oᵢ )
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Methodology: Thought-Aligner

Data Construction

10
risk scenarios

>20K
instructions

>74K
thought pairs

Two-Stage Supervised Fine-Tuning

Stage 1: I-T-T 
Warm-up

Stage 2: I-T-C 
Correction

 Warm-up teaches the model not 
to over-correct safe thoughts. 

 Core fine-tuning maps unsafe 
thoughts to minimally edited safe 
alternatives.

The model is trained to preserve benign reasoning and repair unsafe reasoning.



复旦大学 / 上海创智学院复旦大学 / 上海创智学院 6

Experiments 

~50% → ~90%
average behavioral safety

+23%
over guardrails

+5%
helpfulness

Low latency: under 100ms latency with 1.5B model

5 Benchmarks 6 LLMs

Achieving top performance across five agent-safety 
benchmarks and six LLMs.
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Experiments 

~50% → ~90%
average behavioral safety

+23%
over guardrails

+5%
helpfulness

Main takeaway

Correcting the thought before tool execution yields a better 
safety-utility trade-off than blocking final outputs or 
terminating tasks.

 Significantly improves safety
 Maintains helpfulness
 Low latency
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