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| Announcements

e Projects
o Working on Milestone 1 feedback
o Don'’t forget about Milestone 2, keep making progress on projects




| Any Questions




| What Is a “Computer Use” Agent




| What Is a “Computer Use” Agent

Computer Use Survey

A Visual Survey of Computer Use Agents
Kenneth Marino & Ana Marasovic

https://kennethmarino.com/computeruse/computeruse.html
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| What Is a “Computer Use” Agent

Computer Use Survey - A
Visual Survey of Computer Use
Agents

In recent years, Al systems operating on the web and in computer environments
have become a major topic of interest for both academia and industry. The goal of
this blog is to provide an interesting and interactive survey of historical and recent
works on computer use agents. We define key terms used in the literature,
catalogue the expansive list of environments and datasets, discuss the evolution of
the methodologies, and assess both today’s landscape and possible paths forward.

https://iclr-blogposts.qithub.io/2026/bloa/2026/web-agent/



https://iclr-blogposts.github.io/2026/blog/2026/web-agent/

| What Is a “Computer Use” Agent

e "By this we mean an agent that interacts dynamically with a
computer system or web interface.”




I History of Computer Use Agents

e \We can essentially start with Web Automation

Automating Web navigation with the WebVCR

Vinod Anupam !, Juliana Freire *!, Bharat Kumar ', Daniel Lieuwen !
b

Bell Laboratories, 600 Mountain Ave., Murray Hill, NJ 07974, USA




I Record and replay user actions
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Fig. 6. Recording smart bookmarks.
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Fig. 7. Screenshot of WebVCR applet when first started up.
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Fig. 8. Screenshot of WebVCR applet while recording steps.



I Planning Era

e Some learning
e Some generalization

2000s: Classical Planning Era

The earliest works used classical planning techniques and cognitive architectures. Even from this early stage the problem was

framed under an agent-environment paradigm [38].

2000 The User Interface as an Agent Environment

2002 Toward Automated Exploration of Interactive Systems

Key Technologies: STRIPS, Classical Planning, Cognitive Architectures, Symbolic AI




RL-Era

e Treat as an RL problem, train from scratch

2010s-2017: Early RL Revolution

Reinforcement Learning became the dominant paradigm. This line of work took automatic, self-contained reward environments and
trained models from scratch to predict optimal actions.
2016 End-to-End Goal-Driven Web Navigation

2017 World of Bits: An Open-Domain Platform for Web-Based Agents

2017 AndroidEnv: A Reinforcement Learning Platform for Android

Key Technologies: Deep Q-Networks, Policy Gradients, OpenAI Universe, MiniWoB




More Recent

e Starting to treat this as an LLM agent (although the term didn’t
necessarily exist yet)

2020-2022: Behavior Cloning & Scale

Focus shifted to collecting human traces and using behavior cloning. Large-scale datasets emerged, and the field prepared for
the LLM revolution that would follow.
2021 WebGPT: Browser-assisted Question-answering with Human Feedback

2022 A Data-Driven Approach for Learning to Control Computers

2022 Learning to Navigate Wikipedia by Taking Random Walks

Key Technologies: Human Feedback, Behavior Cloning, Large-Scale Datasets, Text-only Environments




| Computer Use Environments




| Computer Use Environments

RESEARCH OBSERVATORY

Navigate the cosmos of Computer Use datasets

Category: All Categories v Execution: All v Web: Al v Search:

Observatory Stats

Total Datasets: 28
Visible: 28

Dataset Categories
D Computer & 0S Control
© Web Control & Navigation
O Text-only Web
Web QA & Classification
Coding & Assistant




| Computer Use Environments

RESEARCH OBSERVATORY

Navigate the cosmos of Computer Use datasets

e Text-only Web Envs

Category: All Categories Execution: Al v Web: Al v Search:

Observatory Stats

Total Datasets: 28
Visible: 28

Dataset Categories
D Computer & 0S Control
© Web Control & Navigation
O Text-only Web
Web QA & Classification
Coding & Assistant




| Computer Use Environments
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WikieemiA  Artificial intelligence
The Free Encyclopedia

From Wikipedia, the free encyclopedia

Manzil Zaheer*, Kenneth Marino*, Will Grathwohl*, John Schultz*, Wendy
Shang, Sheila Babayan, Arun Ajua, Ishita Dasgupta, Christine Kaeser-Chen, Rob
Fergus. “Learning to Navigate Wikipedia by Taking Random Walks" NeurlPS 2022.




I Wikipedia text/links as a graph env

Artificial intelligence %A 148 languages

Article Talk Read View source View history Tools

From Wikipedia, the free encyclopedia

“Al" redirects here. For other uses, see Al (di i ion), Artificial ig A i ion), and i agent.
Artificial (A1) is the intelli of ines or software, as opposed to the Partol & sedes on Google Search
intelligence of humans or animals. It is a field of study in computer science that develops Artificial intelligence Al Ta
and studies intelli ines. Such ines may be called Als. =
t Coogiecom”recvcts v For i compry e e G

Al technology is widely used throughout industry, government, and science. So

profile applications are: advanced web search engines (e.g., Google Search),
recommendation systems (used by YouTube, Amazon, and Netflix), understanding human
speech (such as Google Assistant, Siri, and Alexa), self-driving cars (e.g., Way

generative and creative tools (ChatGPT and Al art), and superhuman play and analysis i
strategy games (such as chess and GO

Waymo

Ao Ta

From Wiipaca, 2 o0 ancycipecda
Alan Turing was the first person to conduct substamgal research in the field that he called Weymo LLC, tomary ko as e Google Sel-Oriing CarPrject. s an Amrcan
Machine Intelligence.?) Artificial intelligence was found®kas an academic discipline in B e e B
1956.1% The field went through multiple cycles of

laboratories overwhelmingly based in the United States pioneering significant advan ChatGPT
artificial intelligence.!'%)
Article  Talk
i From Wikipedia, the free encyciopedia
ChatGPT (Chat Generative Pre-trained Transformer) is a chatbot developed by OpenAl
‘The various sub-fields of Al research are centered around particular goals and the use of particular 1ools. The traditional goals of Al and launched on November 30, 2022. Based on a large language model, it enables users
research include reasoning, knowledge representation, planning, leaming, natural language processing, perception, and support for 0 refine and steer a conversation towards a desired length, format, style, level of detail,
robotics.|*) General intelligence (the ability to complete any task performable by a human) is among the field's long-term goals.!'"] and language. Successive prompts and replies, known as prompt engineering, are

considered at each conversation stage as a context.?
To solve these problems, Al researchers have adapted and integrated a wide range of problem-solving techniques, including search and

mathematical optimization, formal logic, artficial neural networks, and methods based on statistics, operations research, and
‘economics./®) Al also draws upon psychology, linguistics, philosophy, neuroscience and other fieids.|'2!

Goals

The general problem of simulating (or creating) inteligence has been broken into sub-problems. These consist of particular traits or
capablities that researchers expect an intelligent system to display. The traits descried below have received the most attention and
cover the scope of Al research.[*!

Manzil Zahee Marino*, Will Gra “Learning to Navigate Wikipedia by Walks" NeurlPS 2022




| Learn to Navigate Wikipedia Links
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Observation
‘ oy Aricle Talk

Title w;,(-;;m, A Artificial intelligence /
The Free Encyclopedia From Wiipedin, o roo encycopedia \

Artificial intelligence (Al) is intelligence demonstrated by \

0. 00
o
|

Para machines, as opposed to the natural intelligence displayed by

animals including humans. Al research has been defined as the
TeXt field of study of intelligent agents, which refers to any system that
perceives its environment and takes actions that maximize its
chance of achieving its goals.

Actions

Link click
Next/Prev para
Back

Learning to Navigate Wikipedia by Taking Random Walks" NeurlPS 2022.

Manzil Zaheer*, Kenneth Marino*, Will Grathwohl!*, John Schultz*,


https://en.wikipedia.org/wiki/Intelligence
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Animal_cognition
https://en.wikipedia.org/wiki/Human_intelligence
https://en.wikipedia.org/wiki/Intelligent_agent

| Computer Use Environments

RESEARCH OBSERVATORY

Navigate the cosmos of Computer Use datasets

e Text-only Web Envs
e Full HTML web

Category: All Categories v Execution: All v Web: Al v Search:

Observatory Stats

Total Datasets: 28
Visible: 28

Dataset Categories

D Computer & 0S Control
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VisualWebArena: Evaluating Multimodal Agents on Realistic Visually
Grounded Web Tasks

Jing Yu Koh Robert Lo® Lawrence Jang® Vikram Duvvur”
Ming Chong Lim* Po-Yu Huang” Graham Neubig Shuyan Zhou
Ruslan Salakhutdinov  Daniel Fried
Carnegie Mellon University
{jingyuk,rsalakhu,dfried}@cs.cmu.edu

> Wity g or o “Help me make a post selling
™ == this item and navigate to it.
‘ I_, . ] ‘ Price it at $10 cheaper than the
\ e | most similar item on the site.”

OsClass reddit  OneStopShop

= “Navigate to the comments section of the
= = latest image post in the /f/Art subreddit
= that contains animals.”
LoD B LLM/ VLM
@ N 9 Agent
h ) | “Buy the cheapest color photo
Knowledge Resources + Tools @ - U m . printer and send it to Emily's @
1B place (as shown in the image).” [cllgeczk]

VisualWebArena Sites

Webpage Task Specification




visuz &> =

What is the ISIN of the company
that occupies the largest portion
in Warren Buffet’s portfolio? An-
swer using the information from
the Wikipedia site in the second
tab.

lally

Add something like what the man
is wearing to my wish list.

osClass redc

Create a post for each of the fol-
lowing images in the most related
forums.

AN

Knowledge Resot

Pristine 2021 Toyota 86 - Low 25000.00 $
Miles, Factory Warranty

VisualWebAi u-

Navigate to my listing of the white
car and change the price to $25000.
Update the price in the description
as well.

LLM/VLM

Agent

8-

click
[1602]




B @ OneStopMarket x B v

C A NotSecure | metis.lti.cs.cmu.edu:7770 @ % O @ incognito
My Account My Wish List ~Sign Out
N
+Stop Market | =
Advanced Search
y&Personal Care  Sports&Outdoors  Clothing, Shoes & Jewelry ~ Home & Kitchen  Office Products  Tools & Home Improvement
\&Household  Patio, Lawn &Garden  Electronics  Cell Phones & Accessories  Video Games  Grocery & Gourmet Food

1e Stop Market

Jct Showcases

Led by Ga brlel Sa rCh - how Prl nceton POStdOC ked Gingerbread House Kit V8 +Energy, Healthy Energy Drink,  Elmwood Inn Fine Teas, Orange Belle Of The Ball Princess Sprinkle  So Delicious Dairy Free Cocowhip

>ack, 17 0z, Pack of 2, Total  Steady Energy from Black and Vanilla Caffeine-free Fruit Infusion,  Mix| Wedding Colorful Sprinkles|  Light, Vegan, Non-GMO Project
Green Tea, Pomegranate 16-Ounce Pouch Cake Cupcake Cookie Sprinkles| Verified, 9 oz. Tub
Blueberry, 8 Ounce Can Pack of 24 Ice cream Candy Sprinkles| Yellow
1 Review Kekdkok 4 Review Gold Red Royal Red Rose Icing ek ok 12 Reviews
ook ok 1 sivie Flowers Decorating Sprinles, 80Z .. o
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Gabriel Sarch, Lawrence Jang, Michael Tarr, William W Cohen, Kenneth Marino, Katerina Fragkiadaki. “VLM agents generate their own memories: Distilling experience into embodied programs of
thought." NeurlPS 2024.


https://docs.google.com/file/d/1E8M9VA1cp4-yZ9i0vNEK0_TZbgvMM5QS/preview

| Computer Use Environments

RESEARCH OBSERVATORY

Navigate the cosmos of Computer Use datasets

e Text-only Web Envs
e Full HTML web
e Specific tools (code)

Category: All Categories v Execution: All v Web: Al v Search:




| Computer Use Environments

RESEARCH OBSERVATORY

Navigate the cosmos of Computer Use datasets

e Text-only Web Envs
e Full HTML web
e Specific tools (code)

( N

Is an agent that navigates a
GitHub codebase and adds files a
coding agent or a Computer Use

Agent?

(& )




| Computer Use Environments

RESEARCH OBSERVATORY

Text-only Web Envs |
Full HTML web il | | |
Specific tools (code)
Full OS Simulation




] OSWorld



https://docs.google.com/file/d/1Y8UDr6NnelmrmMmHFgrQJBhDAlPu71ri/preview

] OSWorld
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| Computer Use Agents
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observations useful

| Computer Use Agents

{ Hand-crafted

for VLM
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| Computer Use Agents
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| Computer Use Agents
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| Computer Use Agents
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] Computer Use Agents
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| Computer Use Ag( BT

(reflect, plan, replan, etc)
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C t U A Frameworks for LLM Hand-crafted
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Observation Space

[ 2 ] webarena.onestopshop.com o o webarena.onestopshop.com e 0 webarena.onestopshop.com

Patio, Lawn & Garden <li>
<div>
<a href="..."><img src="..."></a>
<div class>

<a href="...">0Outdoor Patio ...
</a>

RootWebArea ‘Patio, Lawn ..’
<div>

link 'Image’
img 'Image’
link 'Outdoor Patio..’
LayoutTable "
StaticText 'Rating:’

Shop By

# n Kems 1-12 of 320 Sordly  Posbon

Shoppéng Options
Category
Gardenrg & Low

<soaiis>Rithiio:</sH generic '82%'

<illi)3£ Batpsiapur> link '12 Reviews'
<snan>82%</span> StaticText ‘$49.99'

</d¥2n RS button 'Add to Cart’ focusable: True

button 'Wish List’ focusable: ...

<a href=“...#reviews'>12
a hre FEVICWS button 'Compare’ focusable: ...

<span>Reviews</span></a>

(a) Screenshot of the webpage
(included in the observation space of a (b) HTML DOM Tree (c) Accessibility Tree
Vision Language Model (VLM) agent)



| Action Space

ooooo

1
/f/food Food
bjiﬂ
Submissions | Comments
B e] Obligatory Halloween Pumpkin Loaf!
N M% @yl year ago
HS commentd

1163 commentd

Webpage with SoM of Interactable Elements

[7] [A] [Comments]

[8] [BUTTON] [Hot]

[9] [IMG] [description: picture of a pumpkin]
[10] [A] [kneechalice]

SoM Elements and Text Content

Action Type a

Description

click [elem]
hover [elem]

type [elem] [text]
press [key_comb]
new_tab

tab_focus [index]
tab_close

goto [url]
go_back
go_forward

scroll [up|down]
stop [answer]

Click on element elem.
Hover on element elem.
Type text on element elem.
Press a key combination.
Open a new tab.
Focus on the i-th tab

Close current tab.

Open url.

Click the back button.
Click the forward button.
Scroll up or down the page.
End the task with an output.




| Methods




| Prompting LLMs

e Take general purpose LLM/VLM
e Clever prompting, observation/action space modification
e See how far it can go

Fixed Base Models
The first category of work does not train the LLM backbone, but relies on innovations in the firmament components or adding new modules

such as OCR. Much of the early LLM agent work on web agents uses prompted only GPT-4(V) [47] (e.g [53] [56]) as at the time of its release
it was one of the most capable models, was easily callable through an API and had visual input. Later much of the non-training work
switched over to GPT-40 [57] due to greater affordability and performance [54]. Claude-3 and Claude-3.5 [58] (e.g. in [54]) and GPT-4-Turbo

(in [59]) are other popular choices.
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Gabriel Sarch, Lawrence Jang, Michael Tarr, William W Cohen, Kenneth Marino, Katerina Fragkiadaki. “VLM agents generate their own memories: Distilling experience into embodied programs of
thought." NeurlPS 2024.


https://docs.google.com/file/d/1E8M9VA1cp4-yZ9i0vNEK0_TZbgvMM5QS/preview

Noisy VLM Abstraction ... Human-In-The-Loop
Demo

® Fixed actions |;: Environment
® Abstraction | aig”“'“'zed f\
comments i & at ﬁ St+1 Success

. Multimodal 1
Example1 »

® State changes |: C 4 o :
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Subgoals I Revised . Multimodal §
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Gabriel Sarch, Lawrence Jang, Michael Tarr, William W Cohen, Kenneth Marino, Katerina Fragkiadaki. “VLM agents generate their own memories: Distilling experience into embodied programs of thought." Neur/PS 2024.




New instruction

Today we make a

| Buy the cheapest color
sandwich. 2 slices of y P

photo printer and send

it to Emily’s place

d toasted.

Deploy w/ ICAL examples learned

Action:
bread.go_to()

Action:
click [18]

| Examplek

g

Gabriel Sarch, Lawrence Jang, Michael Tarr, William W Cohen, Kenneth Marino, Katerina Fragkiadaki. “VLM agents generate their own memories: Distilling experience into embodied programs of thought." Neur/PS 2024.




| Finetuning LLMs/VLMs

e Fintune for better observation / actions
e Align better with CU problems

Supervised Finetuning

Because base VLMs and LLMs are trained on typical web images and text, certain text and images may be out of distribution and models will
struggle on these tasks [6@]. This is often the case for web tasks as well, so several works have looked to train models for this task (e.g
xLAM [61]). CogAgent [62] for example adds a high-resolution image stack to CogVLM [55] and finetunes on a large-scale dataset of GUI and
OCR tasks. Similarly, OS-ATLAS [63] create a large GUI grounding corpus and finetune Qwen2-VL [64] and InternVL-2 [65] to better perform o
these tasks.

RL Finetuning
Similarly, there have been many works looking at automatic exploration or web and 0S environments for finetuning [66] [67]. These methods
interact with the 0S or Web environment directly to then update the model. In [67], traces in the environment are created synthetically by

either using the dataset training set or prompting an LLM for a task, using the base LLM to generate an actions in the environment, then

using another LLM to self-critique to determine if the task was accomplished successfully. Similarly [68] generates synthetic traces by

first starting with an environment trace and then labeling the task in hindsight. In both of these works, the synthetic datasets are used
for supervised finetuning of a base LLM model for the task.
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| VizWiz: What do blind users actually want?

e InVQA, accessibility was often cited as a main motivator
e Butis this true?




| VizWiz: What do blind users actually want?

Typical VQA Questions

What color are her eyes? How many slices of pizza are there? Is this person expecting company? Does it appear to be riny?
What is the mustache made of? Is this a vegetarian pizza? What is just under the tree? Does this person have 20/20 vision?




| VizWiz: What do blind users actually want?

Actual blind user questions

[——
Q: Does this foundation Q: What is this? Q: What color is this? Q: Please canyoutell Q:lsitsunny outside?  Q: Is this air conditioner on fan,
have any sunscreen? A: 10 euros A: green me what this item is? A: yes dehumidifier, or air conditioning?
A: yes A: butternut squash A: air conditioning

red pepper soup

Q: What type of Q: What type of Q: Who is this mail for?  Q: When is the Q: What is this? Q: Can you please tell me what
pills are these? soup is this? A: unanswerable expiration date? A: unanswerable the oven temperature is set to?

A: unsuitable image A: unsuitable image A: unanswerable A: unanswerable
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| Go Check out the Survey(s)

Computer Use Survey

A Visual Survey of Computer Use Agents
Kenneth Marino & Ana Marasovic

https://kennethmarino.com/computeruse/computeruse.html
https://iclr-blogposts.qithub.io/2026/bloa/2026/web-agent/



https://kennethmarino.com/computeruse/computeruse.html
https://iclr-blogposts.github.io/2026/blog/2026/web-agent/
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I Now for the presentations!




