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Long-term Research Goals

Trustworthy AI

1. Build AIs that are accurate in edge cases 

(and common cases)

AIinput decision

Explainable AI 

2. Build AIs that maximize human-AI team accuracy

AI

input decision

3. Build AIs that humans can debug and edit 

(their decision-making process)

AI

input decision



Traditional AI
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CNNInput Output

Understand?

1-way

Causal analysis?   Intervention?

● Feature visualization

● Attention

● Feature importance

● Concept Bottleneck

● SVCCA

● etc…
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Input Output

1. Understand rules

2. Debug / Audit rules

3. Edit rules / knowledge

2-way

Bottleneck XAI
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● Text
● <code>
● images

1. Understand rules

2. Debug / Audit rules

3. Edit rules / knowledge

2-way

Bottleneck XAI

● Text
● <code>
● images

Multimodal

middle
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● Text
● <code>
● images

1. Understand rules

2. Debug / Audit rules

3. Edit rules / knowledge

2-way

Bottleneck XAI

● Text
● <code>
● images

pen-ultimate
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● Text
● <code>
● images

1. Understand rules

2. Debug / Audit rules

3. Edit rules / knowledge

2-way

Bottleneck XAI

● Text
● <code>
● images

output



How to make

Vision Language Models

explainable?
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…

smart but …

LLM
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…

smart but … without eyes

LLM
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…

smart but without eyes

LLM
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GPT-4(Vision) 9 / 2023 -

-

Claude 3 Sonnet -

-

-

-

Gemini 1.5 Pro
-
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12 / 2024 -
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-

-
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-
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LLaVA

GPT-o1 



Vision understanding evals - GPT-4o achieves state-of-

the-art performance on visual perception benchmarks. All vision 

evals are 0-shot, with MMMU, MathVista, and ChartQA as 0-shot 

CoT.
smart but without eyes 13

A: 2010



Vision understanding evals - GPT-4o achieves state-of-

the-art performance on visual perception benchmarks. All vision 
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A: 2010

35%



But, 
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But, 
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Vision understanding evals - GPT-4o achieves state-of-

the-art performance on visual perception benchmarks. All vision 

evals are 0-shot, with MMMU, MathVista, and ChartQA as 0-shot 

CoT.

they have… blindspot!

LLM



Are the two circles touching? Answer with only Yes/No.

Gemini 1.5 Pro:

No

21Vision Language Models are Blind. ACCV 2024
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Gemini 1.5 Pro:

Yes
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Are the two circles touching? Answer with only Yes/No.

distance

Pooyan
Rahmanzadehgervi

Logan
Bolton

Mohammad Reza
Taesiri
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Are the two circles touching? Answer with only Yes/No.

VLMs: Not sure when two 

circles are close together

distance



VLMs myopic? 36Vision Language Models are Blind. ACCV 2024



How many circles are in the image? Answer with only the 

number in numerical format.

42

Gemini 1.5 Pro:

5 

5

?
Vision Language Models are Blind. ACCV 2024



Gemini 1.5 Pro:

5 ?

How many circles are in the image? Answer with only the 
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How many circles are in the image? Answer with only the 

number in numerical format.
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Gemini 1.5 Pro:

9 ?

9 Vision Language Models are Blind. ACCV 2024



VLMs biased towards Olympic logo? 46



VLMs biased towards Olympic logo? 47

99.74%
predicts “5”



No VLMs can solve BlindTest at 100% accuracy

49

58%
accuracy
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No VLMs can solve BlindTest at 100% accuracy



ChatGPT 5. No extended reasoning

51
Vision Language Models are Biased. ICLR 2026

An
Vo

Khai-Nguyen
Nguyen



Count the legs of this animal. Answer with a 

number in curly brackets, e.g., {9}.

2025-06-12 13:12:02.577499 [CODE] (node: 80b51369-43e7-494a-b826-5a314c532182)from PIL import Image
import matplotlib.pyplot as plt
img = Image.open('/mnt/data/image_1749733918161.png')
plt.imshow(img)
plt.axis('off')
2025-06-12 13:12:08.761775 [TOOL EXEC] (node: 6ce5ab66-eb84-46f0-9919-b5ccec8faa78) Output:<<ImageDisplayed>>(-0.5, 1151.5, 
760.5, -0.5) Aggregate Result: status: success run_id: c9d5fd52-22c7-4798-95de-42f0bdd0fbfd start_time: 1749733928.761775 update_time: 
1749733933.6227942 code: from PIL import Image
import matplotlib.pyplot as plt

img = Image.open('/mnt/data/image_1749733918161.png')
plt.imshow(img)
plt.axis('off') end_time: 1749733933.6227942 final_expression_output: (-0.5, 1151.5, 760.5, -0.5) in_kernel_exception: None 
system_exception: None messages: [{'message_type': 'image', 'time': 1749733933.570759, 'sender': 'server', 'image_payload': None, 
'image_url': 'file-service://file-GiER2isn2p3EY64hfjktYR', 'width': 1438, 'height': 964}] jupyter_messages: [{'msg_type': 'status', 
'parent_header': {'msg_id': '442969cb-41434b4aed91f12512385924_3_1', 'version': '5.3'}, 'content': {'execution_state': 'busy'}}, {'msg_type': 
'execute_input', 'parent_header': {'msg_id': '442969cb-41434b4aed91f12512385924_3_1', 'version': '5.3'}}, {'msg_type': 'execute_result', 
'parent_header': {'msg_id': '442969cb-41434b4aed91f12512385924_3_1', 'version': '5.3'}, 'content': {'data': {'text/plain': '(-0.5, 1151.5, 760.5, -
0.5)'}}}, {'msg_type': 'display_data', 'parent_header': {'msg_id': '442969cb-41434b4aed91f12512385924_3_1', 'version': '5.3'}, 'content': {'data': 
{'text/plain': '<Figure size 2000x1200 with 1 Axes>', 'image/vnd.openai.fileservice2.png': '{"url": "file-service://file-GiER2isn2p3EY64hfjktYR", 
"image_width": 1438, "image_height": 964, "bytes": 2367698}', 'image/vnd.openai.fileservice.png': 'file-service://file-
GiER2isn2p3EY64hfjktYR'}}}, {'msg_type': 'status', 'parent_header': {'msg_id': '442969cb-41434b4aed91f12512385924_3_1', 'version': '5.3'}, 
'content': {'execution_state': 'idle'}}] timeout_triggered: None

2025-06-12 13:12:13.649898 [THOUGHT] The image shows a cow walking. From the side view, the cow has 
four legs, but the visibility depends on the angle. On the near side, two legs are visible: the front and rear left. The front right is partially 

visible. On the far side, the front and hind left legs might be faintly spotted behind the body. In most side views, typically only one leg from the 
far side is hard to see, but in this picture, we see parts of both. So, all four legs seem visible with some hidden details.
2025-06-12 13:12:13.689116 [CODE] (node: 3e817297-12a9-40e2-9610-bfaa0bd89d03)import numpy as np

# crop area around front legs
h, w = np.array(img).shape[:2]
crop = img.crop((w*0.5, h*0.5, w*1.0, h*1.0))
plt.imshow(crop)
plt.axis('off')

2025-06-12 13:12:17.903386 [THOUGHT] In this image, I see four legs — two at the front and two at the 
back. The front right leg seems extended forward, while the front left (on the far side) is positioned behind it. The back legs are also 

visible: the hind right leg is located near the udder, with the far side hind left leg partially hidden. The visibility of the legs can be tricky since 
the cow is in motion, but it looks like all four legs are visible, just in different positions.
2025-06-12 13:12:17.903386 [THOUGHT] Okay, the cow seems to have four visible legs. From left to right in the image: the leftmost leg is 
the near side hind leg, followed by the hind left leg (near the tail). Next up, the hind right leg is slightly visible, with the udder to the right of it. 
The near side hind leg is behind the udder. Then, moving to the front, the far side front leg is mostly blocked by the body, but I think it's 
visible, with another leg further to the right. So, all four legs are visible, but a bit tricky due to positioning.
2025-06-12 13:12:17.903386 [THOUGHT] From the image, I can see two front legs and two back legs. The near side front leg is extended, 
while the far side front leg is partially behind the body, so it's not fully visible. On the back side, both hind legs are visible, with one partly 
hidden behind the udder and the other more fully visible to the left. The hooves of both front legs seem to be visible, with a bit of overlap. I'll 
crop the image to focus on the front leg region for further clarity.
2025-06-12 13:12:22.173030 [TOOL EXEC] (node: 780d080a-a0e5-4587-a402-9fdc4dd05682) Output:<<ImageDisplayed>>(-0.5, 575.5, 
380.5, -0.5) Aggregate Result: status: success run_id: 28842b0f-5ab7-46fd-918d-db7146c7f887 start_time: 1749733942.1730304 
update_time: 1749733944.475133 code: import numpy as np

# crop area around front legs
h, w = np.array(img).shape[:2]
crop = img.crop((w*0.5, h*0.5, w*1.0, h*1.0))
plt.imshow(crop)
plt.axis('off') end_time: 1749733944.475133 final_expression_output: (-0.5, 575.5, 380.5, -0.5) in_kernel_exception: None system_exception: 
None messages: [{'message_type': 'image', 'time': 1749733944.4242198, 'sender': 'server', 'image_payload': None, 'image_url': 'file-
service://file-JhZ7edbMEvAKKSv2RLTDwq', 'width': 1436, 'height': 964}] jupyter_messages: [{'msg_type': 'status', 'parent_header': {'msg_id': 
'442969cb-41434b4aed91f12512385924_3_1', 'version': '5.3'}, 'content': {'execution_state': 'busy'}}, {'msg_type': 'execute_input', 
'parent_header': {'msg_id': '442969cb-41434b4aed91f12512385924_3_1', 'version': '5.3'}}, {'msg_type': 'execute_result', 'parent_header': 
{'msg_id': '442969cb-41434b4aed91f12512385924_3_1', 'version': '5.3'}, 'content': {'data': {'text/plain': '(-0.5, 575.5, 380.5, -0.5)'}}}, 
{'msg_type': 'display_data', 'parent_header': {'msg_id': '442969cb-41434b4aed91f12512385924_3_1', 'version': '5.3'}, 'content': {'data': 
{'text/plain': '<Figure size 2000x1200 with 1 Axes>', 'image/vnd.openai.fileservice2.png': '{"url": "file-service://file-
JhZ7edbMEvAKKSv2RLTDwq", "image_width": 1436, "image_height": 964, "bytes": 2056660}', 'image/vnd.openai.fileservice.png': 'file-
service://file-JhZ7edbMEvAKKSv2RLTDwq'}}}, {'msg_type': 'status', 'parent_header': {'msg_id': '442969cb-
41434b4aed91f12512385924_3_1', 'version': '5.3'}, 'content': {'execution_state': 'idle'}}] timeout_triggered: None
2025-06-12 13:12:29.478289 [THOUGHT] In the image, I can see two front legs
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Run : 24 

seconds

answer: 4
Vision Language Models are Biased. ICLR 2026



53Vision Language Models are Biased. ICLR 2026



VLMs are Biased in 7 tasks over 7 domains

54

count the legs

count the stripes

count the stars

count all pieces

count the rows

Are the two red circles of 

equal size?

Count the dots in cell C3Flags

Logos

Animals

Chess pieces

Board game

Illusions

Patterned grid



Vision Language Models are more biased than humans

55

78 humans: 93.75%

5 VLMs:       2.12%

count legs



The bias is so strong that prompting techniques don’t help 

Improvement: +8.7% 

Few-shot prompting



57Vision Language Models are Biased. ICLR 2026



58Vision Language Models are Biased. ICLR 2026

It’s important to 

debug and intervene on VLMs
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2-way
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● Text
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Vision 

Encoder LLM
● Text
● <code>
● images

1. Understand rules

2. Debug / Audit rules

3. Edit rules / knowledge

2-way

● Text
● <code>
● images

1. Transformer Attention Bottleneck
TAB: Transformer Attention Bottlenecks enable User Intervention and Debugging in Vision-Language Models. ICCV 2025
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3

Pooyan
Rahmanzadehgervi
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Bottleneck
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Editable bottleneck
- gating

- renormalization
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1



67
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● Text
● <code>
● images

1. Understand rules

2. Debug / Audit rules

3. Edit rules / knowledge

2-way

● Text
● <code>
● images

2. PEEB
PEEB: Part-based Image Classifiers with an Explainable and Editable Language Bottleneck. NAACL 2024
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Editable  Bottleneck
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Editable  Bottleneck

Thang PhamPeijie Chen



Interactive demo https://github.com/anguyen8/peeb 72

https://github.com/anguyen8/peeb
https://github.com/anguyen8/peeb
https://github.com/anguyen8/peeb
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Editable  Bottleneck
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Edited
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● Text
● <code>
● images

1. Understand rules

2. Debug / Audit rules

3. Edit rules / knowledge

2-way

● Text
● <code>
● images

3. SketchVLM
SketchVLM: Vision-Language Models Can Annotate Images to Explain Thoughts and Guide Users. arXiv 2026

https://sketchvlm.github.io/

https://sketchvlm.github.io/
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Editable  Bottleneck

https://sketchvlm.github.io/


85https://sketchvlm.github.io/

https://sketchvlm.github.io/
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How many people are there?

https://sketchvlm.github.io/

Hung NguyenBrandon
Collins

Logan
Bolton

https://sketchvlm.github.io/
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89https://sketchvlm.github.io/ Editable  Bottleneck

Edit and keep talking!

https://sketchvlm.github.io/


Annotating can also improve accuracy!

90https://sketchvlm.github.io/

https://sketchvlm.github.io/


Conclusion

1. VLMs have poor vision and are heavily biased

2. Insert editable bottleneck at:

● Attention layer: TAB (ICCV 2025)

● Penultimate layer: PEEB (NAACL 2024)

● Output layer: SketchVLM (arXiv 2026)  

○ Highlighted Chain of Thoughts (TMLR 2026)

○ iCoT (UIST 2026)

Causal analysis: How does editing X change output Y?

Help user intervene in AI decisions?

91Funding anhnguyen.me

Paper and code:

4 legs
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