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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?
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FaST Framework
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FaST Framework for Slow Thinking Mode

Query h\

Is the umbrella
on the left or
right side of the
traffic light?
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100k of (image, question, answer)

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

"""""""""""" [umbrella is held by people |
\, traffic light is beside the street] j
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FaST Framework for Slow Thinking Mode
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FaST Framework for Slow Thinking Mode

Query h\ Slow Answer
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Benchmark Results

VQA Datasets Multimodal Benchmarks
Method | LIM | ,h 42 GQA VQAT SQA' | POPE MME SEED MM-Vet

BLIP-2/cmi23) | Vicuna-13B 65.0 323 42.5 61.0 85.3 1293.8 464 224
InstructBLIP wewirs24) | Vicuna-13B - 49.5 50.7 63.1 78.9 1212.8 534 25.6

Qwen-VL-Chat.xiv23) | Qwen-7B 78.2 57.5 61.5 68.2 - 1487.5 58.2 -
mPLUG-OwI12(cver2s) | LLaMA-7B 79.4 56.1 58.2 68.7 - 1450.2 61.6 36.2

Monkeycveros) | Qwen-7B 80.3 60.7 B 69.4 67.6 - - -
LLaVA-v1.5cver24) | Vicuna-7B 78.5 62.0 58.2 66.8 859 1510.7 58.6 30.5
Chain of Spot (axiv2¢) | Vicuna-7B 80.7 63.7 60.9 68.2 864 1501.1 59.7 30.8
V*cveroe) | Vicuna-7B - - - - 824 11289 41.7 27.7

Visual CoTaxiv24) | Vicuna-7B - 63.1 71.5 - - - - -
FAST (Ours) | Vicuna-7B 80.8 63.8 60.7 68.9 8.4 15174 60.1 31.0
A (vs LLaVA-v1.5) | Vicuna-7B +2.3 +1.8 +2.5 +2.1 +0.4 +6.7 +1.5 +0.5

Main Results on VQA and Multimodal Benchmark

Referring Segmentation Reasoning Segmentation
Method | refCOCO refCOCO+ refCOCOg ReasoSeg

CloU CloU CloU CloU GloU

LAVT cvrra) 72.7 62.1 61.2 - -
OVSegj('\'l'R: 3] - - - 28.5 18.6
GRES|cvrr23) 73.8 66.0 65.0 22.4 19.9
X-Decodercvrr2a - = 64.6 22.6 17.9
SEEM Neurps24) - - 65.7 25.5 21.2
LISA-7Bicveros) 74.1 62.4 66.4 44.4 46.0
LLaVA w Seg Adapter 70.8 57.5 64.0 43.0 41.0
FAST (Ours) 73.3 64.4 67.0 47.6 48.7

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
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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
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