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Background

• Achieving human-like intelligence 
requires System 1 (fast, intuitive) and 
System 2 (slow, analytical) thinking.

• Current Visual Agents Issues:
• Over-reliance on heuristic reasoning 

(System 1)
• Lack of explicit slow-thinking mechanisms 

(System 2)
• Hallucinations and overconfidence in 

responses

• How can we enable visual agents to 
adaptively switch between System 1 & 2? citation



FaST Framework



FaST Framework for Slow Thinking Mode

Object Missing: Sorry, the current 
visual information is not enough. I need to 
find the [umbrella, traffic light] first.

Context Clue: [umbrella is held by people
, traffic light is beside the street]

Slow Thinking Template 

Is the umbrella 
on the left or 
right side of the 
traffic light? 

QueryImage

(Remark 3.2)Switch Adapter 

Negative Data for Slow Thinking

100k of (image, question, answer)

1. Objects too small
2. Complex reasoning required



FaST Framework for Slow Thinking Mode

Object Missing: Sorry, the current 
visual information is not enough. I need to 
find the [umbrella, traffic light] first.

Context Clue: [umbrella is held by people
, traffic light is beside the street]

Traffic Light Umbrella

Slow Thinking Template 

Context Clue

Is the umbrella 
on the left or 
right side of the 
traffic light? 

QueryImage

(Remark 3.2)Switch Adapter 

(Remark 3.3)
Proposal Adapter 

(Remark 3.4)
Seg Adapter 

Chain of Evidence
(Remark 3.5)

Seg Instances



FaST Framework for Slow Thinking Mode

Object Missing: Sorry, the current 
visual information is not enough. I need to 
find the [umbrella, traffic light] first.

Context Clue: [umbrella is held by people
, traffic light is beside the street]

Traffic Light Umbrella

The umbrella is on 
the right side of 
the traffic light.

Slow Thinking Template 

Context Clue

Is the umbrella 
on the left or 
right side of the 
traffic light? 

Slow AnswerQueryImage

(Remark 3.2)Switch Adapter 

(Remark 3.3)
Proposal Adapter 

(Remark 3.4)
Seg Adapter 

Chain of Evidence
(Remark 3.5)

Vision-Language
Model 

Switch Adapter 

Seg Instances



Benchmark Results

Main Results on VQA and Multimodal Benchmark

Main Results on Referring and Reasoning Segmentation



Analysis of Switch Adapter

• Impact of Switch Adapter (MME)
• 41% resolved with System 1
• 59% need System 2 for deeper 

reasoning
• High Accuracy for Easy Problems
• Better Accuracy with System 2 Mode

System 1 Mode Analysis. We investigate the system switching ratio, along with 

fast thinking performance on easy or hard queries defined by the switch adapter.



Conclusion

• FaST is a novel framework integrating System 1 and 2 
Thinking for Visual Agents

• Superior performance across multiple benchmarks
• Transparent decision-making through a chain of evidence 

construction


	Slide 1: Visual Agents as Fast and Slow Thinkers
	Slide 2: Background
	Slide 3: FaST Framework
	Slide 4: FaST Framework for Slow Thinking Mode
	Slide 5: FaST Framework for Slow Thinking Mode
	Slide 6: FaST Framework for Slow Thinking Mode
	Slide 7: Benchmark Results
	Slide 8: Analysis of Switch Adapter
	Slide 9: Conclusion

