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Computer-Using Agents

A type of digital agent that operates within environments such as desktops, mobile devices, or web
browsers.
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Computer-Using Agents

Real Life JARVIS!II &

5] [, JARVLS .

— & \*}[{ ©—1 (Y’ Basicumcnain @

L

Edit Fil“lds . & & . .i\ St gl

-

' (@ )

Window Buffer Gmail Get Calendar ontacts Tasks Create Contact SerpAPl  Hacker News Calcu:
Memory i G

The Feasibility of Jarvis Al from Marvel in Real Life
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[1] OS-Copilot: Towards Generalist Computer Agents with Self-Improvement



Computer-Using Agents

Once out of reach, but we are turning it into reality.




o .
Computer-Using Agents

Both academia and industry are building computer-using agents

Introducing computer use, a new
Claude 3.5 Sonnet, and Claude 3.5
Haiku

22 Oct 2024 - 5 minread

k

Claude Computer Use
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[2] Introducing computer use, a new Claude 3.5 Sonnet, and Claude 3.5 Haiku, 22 Oct 2024



Computer-Using Agents

Automating daily computer tasks

Introducing Operator

Aresearch preview of an agent that can use its own browser to perform tasks for you. Available to Pro users in the U.S.

FRi
Bru-a
Go to Operator 2

 m—
Bookkeeping simple

scription Category Type Amount Balance

150 850

Bookkeeping simple
Description Category Type Amount Balance
150 850
Find and book me the highest
rated one-day tour of Rome on
Tripadvisor.

1l search for the highest-rated tour of historic

Rome on TripAdvisor. Once | find a suitable

option, I'l provide you with the details. Let's

i @ Tripadvisor 0

Worked for 2 minutes ~

Navigating to TripAdvisor website Roman Forum

Selecting "Things to Do" category
Searching for historic Rome tours
Closing pop-up, continuing tour search
Searching for Historic Rome tours
Exploring all historic Rome tour options

Closing Colosseum tab, resuming tour search

Closing tour pop-up, tab afterward
Exploring options for top-rated tours
Sorting results by tour ratings

Exploring filters for top-rated tours

OpenAl Operator Daily Computer Use

[3] Introducing Operator: A research preview of an agent that can use its own browser to perform tasks for you., Jan 23, 2025

Page 7
[4] OSWorld: Benchmarking Multimodal Agents for Open-Ended Tasks in Real Computer Environments
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Computer-Using Agents

Playing Games

RGB
bbservation
with labeled|
unit and

id

Textual Observation:

"Current game state:\n\nOur units:\n- Zealot_1: Health: 100.0/100.0, Shicld: 50.0/50.0\n- Stalker_1: Health: 80.0/80.0, Shield: 80.0/80.0'n- Phoenix_1: Health:
120.0/120.0, Shield: 40.0/60.0\n- Immortal _1: Health: 200.0/200.0, Shield: 100.0/100.0\n- Archon_1: Health: 10.0/10.0, Shield: 342.0/350.0\n\nEnemy
units:\n- Viking Assault_1: Health: 125.0/125.0\n- Marine_1: Health: 45.0/45.0\n- Reaper_1: Health: 60.0/60.0\n- Ghost_1: Health: 100.0/100.0\n- Marauder _1:
Health: 125.0/125.0\n- Medivac_1: Health: 150.0/150.0\n- Banshee_1: Health: 140.0/140.0\n- Hellbat_1: Health: 135.0/135.0\n\n*

Unit Info:

"simplified_tag": 12,"original tag": 4297850881, "alliance": 4,"unit_type": 55,"unit_name": "Banshee_1*,"health": 140.0,"max_hcalth": 140.0,"shield":
0.0,"max_shield": 0.0,"energy": 52.0, "position": [ 952.0,679.0 ] }......

MineCraft StarCraft 11

Page 8

[5] AVA: Attentive VLM Agent for Mastering StarCraft 11
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Computer-using Agents

Startups

Research Product About us Blog <Discord> <Github>

® Frivate Run Simula 1ac0S O = o)

a webp prowser.

(Next Action) Now | need to open a web Shared Virtual Machine
browser. I'll use the agent.open method to

open Firefox, which is a common web bt a2 b OB 8 OBE smin

browser on Linux systems.

(Grounded Action)
Ac 52
N/
Agent is executing task

Get in line to talk to Agent S .
v

0 40 viewers watching now

Page 9
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Seminal works on Computer-Using Agents

OS-Genesis: Automating GUI Agent Trajectory Construction via Reverse Task Synthesis , ACL 2025 Data

Breaking the Data Barrier -- Building GUI Agents Through Task Generalization, COLM 2025

R

PP AgentStore: Scalable Integration of Heterogeneous Agents As Specialized Generalist Computer
M Assistant, ACL 2025 Algorithm

Page 10
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Seminal works on Computer-Using Agents

L SeeClick: Harnessing GUI Grounding for Advanced Visual GUI Agents, ACL 2024

OS-ATLAS: A Foundation Action Model for Generalist GUI Agents , ICLR 2025 Spotlight

OS-Genesis: Automating GUI Agent Trajectory Construction via Reverse Task Synthesis , ACL 2025

Breaking the Data Barrier -- Building GUI Agents Through Task Generalization, COLM 2025

% AgentStore: Scalable Integration of Heterogeneous Agents As Specialized Generalist Computer
Assistant , ACL 2025

OS-MAP: How Far Can Computer Use Agents Go in Breadth and Depth?

ScienceBoard: Evaluating Multimodal Autonomous Agents in Realistic Scientific Workflows Frontier Application

Page 11



Computer-using Agents
Automate scientific workflows, be your co-scientist!

Instruction: Predict the protein structure for the amino acid sequence of ' MGND...' via AlphaFold in ChimeraX.

o — - S— L O o R e Q!

Step1: Toggle the widget of AlphaFold.  Step2: Input the given sequence and call ~ Step3: Wait until the prediction finished.
out AlphaFold for structure prediction.

Instruction: Show planets' orbits of Solar System in Celestia.

3

Step1: Select the Sol and click 'Goto'in ~ Step2: Slide the mouse wheel to move Step3: Click to show orbits of planets.
contect menu. the camera away from Sol.

Page 12

[6] ScienceBoard: Evaluating Multimodal Autonomous Agents in Realistic Scientific Workflows
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Backgrounds

Al4Research is a highly popular concept.

0 Idea o, Significance

£&3, Mining - Assessment

ig Theory &:|E Experiment
Analysis Conduction

N

Related Work
Retrieval

Overview Report
= Generation

Al for Academic Survey

V4
Ful 5 -Automatic Discovery

|

e , N —— —;_—_—_—_—::::::::::: —::::::::::::::::::::-":::-"::-"-"-"::_'-":‘-‘-"-‘-"-’\
o={§=> Semi-Automatic
Academic Writing
Full-Automatic
Academic Writing
Al for Sc1ent1.ﬁc m, Al for Academic Peer |
Comprehension Paper!! |3 i\con: R eviewing i
% Textual Scientific O E
axi] Comprehension Qé@ |
i%‘a Table & Chart - Post- i
Q Comprehension Review || Review || Review E
Al for Scientific Comprehension Al for Scientific Discovery Al for Academic Peer Reviewing
© © ©) R
Al for Academic Survey Al for Academic Writing

Page 14

[7] AI4Research: A Survey of Artificial Intelligence for Scientific Research
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Question: Which type of force from the -°->Answer: The answer is A.

baby's hand opens the cabinet door?
BECAUSE:

rLecture: A force is a push or a pull that one object applies )
to a second object. The direction of a push is away from the
object that is pushing. The direction of a pull is toward the
iject that is pulling.

Options: (A) pull (B) push

1)

(Context: A baby wants to
know what is inside of a
cabinet. Her hand applies
a force to the door, and
the door opens.

J

rE}s:planation: The baby's hand applies?,»forc'e fo the cabinet |
door. This force causes the door to open. The direction of
J this force is toward the baby's hand. This force is a pull.

1°)

ScienceQA (NIPS 2022)

* Multimodal Reasoning (Chain-of-Thought)

» Natural science, language science, and social science

* 12k Grade school-level MCQ

Page 15

[8] Learn to Explain: Multimodal Reasoning via Thought Chains for Science Question Answering, Lu, et al, NIPS 2022



Backgrounds: Pastoral Age HR

BioASQ-QA (Nature 2023)

* Designed for biomedical question answering
* English questions, exact answers, and ideal summaries.
* Supports information retrieval, passage retrieval, and natural
language generation.
*  Meets real information needs of biomedical experts.
¢ Annually expanded with new questions and answers.

* Available on Zenodo in JSON format.

MoleculeQA (ArXiv 2024)

¢ Evaluate Factual Accuracy in Molecular Comprehension
* 62K QA Pairs across 23K molecules
+  MCQ problems (training set available)

e Textual-based

e sisee s IASUNIN Proteome

S Proprotein convertase subtilisin/kexin type 9 ciiical 1

“*Syndromec- Therapeutics -
xercise Alzheimer’s disease Alpha—synuclem' R Fanconi 8“€m'aDNA dC'
DNA Glucose-6-phosphate 1-dehydrogenase ...
aneeThyrold Hormone Receptorgole
Genome Thyroxine dlseasehlﬁ/t\onte tHe% 't
istones O dulin paabas ationTuberin

- Gene Sknzymes21SEASE Shamartin

Proteomics ‘Cancer ‘

Fig. 4 Most frequent topics in the BioASQ questions.

Figure 4: An overview of MoleculeQA topics distribution.

[9] BioASQ-QA: A manually curated corpus for Biomedical Question Answering, Krithara et al, Nature 2()23F00 coarse-grained aspects occupy the inner circle, and in the

outer circle we list finer-grained non-leaf topics.
Page 16

[10] MoleculeQA: A Dataset to Evaluate Factual Accuracy in Molecular Comprehension, Lu, et al, ArXiv 2024
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Backgrounds: Contemporary Era

SciCode (NIPS 2024)
* 16 subfields (e.g., math, physics, chem).

* 80 main problems, decomposed into 338 subproblems
involving recall, reasoning, and code synthesis.
« FEach question verified by 2 senior researchers to

ensure scientific accuracy and relevance.

[11] SciCode: A Research Coding Benchmark Curated by Scientists, NIPS 2024

lnmz RETURN VALUES)

results (ndarray): 2D array of shape(N, N}, the Chern nunbers.

Dependencies
irpOrt numpy as np
irport cmath

fron math import pi, sin, cos, sqrt

Main Problem Subproblem 2

Question: Generate an array of Chem numbers for the Background Source: [CITATION] B
Haldane model on a h | lattice by H ional Brilloui into grid
following parameters: MORE QUESTION TEXT] wg“sm‘:[;"me BACKGROUND TEXT] fE0nIn.2ons Mo grcs )
Peoct:‘onpunlg.chern nunber_grid(delta, a, t1, t2, N} (Question: C the Chern number using the Haldane Hamiltonian.)

Args: Docstrings R

delta (float): The grid size in kx and ky axis. def compute_chern_number{delta, a, ti, t2, phi, m):

[MORE ARGUMENTS) o

Function to compute the Chern number.
Returns:

Args:
delta (float): The grid size in kx and ky axis.
[MORE ARGUMENTS)

Returns:
chern_nunber (float): The Chern number.

Subproblem 1

Subproblem 3

Background: Source: [CITATION]
A sites, then we have [MORE BACKGROUND TEXT]

{a,} are the vectors from a B site to its three nearest-neighbor

Question: Here we can discretize the two-dimensional Brillouin zone
into grids with step [MORE QUESTION TEXT]

)

Write a Hald

model Hamiltonian on a
Lhexagonal lattice.

)

Docstri

strings
def calc_hamiltonian(kx, ky, a, t1, t2, phi, n):

Function to generate the Haldane Hamiltonian.
Args:

kx (float): The x component of the wavevector.
[MORE ARGUMENTS)

Returns:
iltonian (ndarray): matrix of shape(2, 2).

p-
Docstrings
def (anpule chern_number_grid(delta, a, tl1, t2, N):

Funuim to calculate the Chern numbers.

Args:

dclla (float): The grid size in kx and ky axis for discretizing the
Brillouin zone.

[MORE ARGUME]

Returns:
results (ndarray): 20 array of shape(N, N), The Chern numbers.
[MORE RETURN VALUES)

N

Figure 1: A SciCode main problem is decomposed into multiple smaller and easier subproblems.
Docstrings specify the requirements and input-output formats. When necessary, scientific background
knowledge is provided, written by our scientist annotators. The full problem is shown in subsec-

tion A.3

Page 17
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Data Processing (23) Model Development (23) Data Analysis (59) Info Visualization (65)
Feature Engineering (20) Deep Learning (14) Statistical Analysis (9) Data Visualization (45)
Feature Selection (2) Machine Learning (9) Geospatial Analysis (12) Map Visualization (18)

Data Selection (1) Computational Analysis (38) Molecule Visualization (2)

(@

ScienceAgentBench (ICLR 2025)

« [Evaluating language agents in data-driven scientific discovery.
« 102 tasks from 44 peer-reviewed publications across four disciplines.
 Tasks require generating a self-contained Python program.

* Prompting based solutions: OpenHands CodeAct, and self-debug.

Page 18

[12] ScienceAgentBench: Toward Rigorous Assessment of Language Agents for Data-Driven Scientific Discovery, ICLR 2025
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ccccccc

AlphaEvolve: A Gemini-powered coding
agent for designing advanced
algorithms

By AlphaEvolve team

Page 19

[13] AlphaEvolve: A coding agent for scientific and algorithmic discovery
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/

A lot of “Al Research” systems have been built... \

Background Inspiration Idea :@:
Context Retrieval Generation &
Problems, “Given [context],
The AI Scientist: Towards Fully Automated motivations, - -a [new ideal],
Open-Ended Scientific Discovery focus points... A Vs. prior work..."
f:hris Lulvzr*, C.ong Lu®*", Robert Tjal.'ko .Langell*, Jakob- l’oe_rs&erzv.*f Jeff Clu:?e:‘v"’sv* and Pavid Halt ? ‘ t
A}iqél}?;igu:]‘zt:::;::;\’ﬂ;s::a“a Al 2FLAIR, University of Oxford, 3University of British Columbia, 4Vector Institute, 5Canada CIFAR : I t t .
o ~ erative
Prior Literature E ~ Novelty (2
i T o e
{(Background_i, idea_i)} Boosting &&

SCIMON 4 : Scientific Inspiration Machines Optimized for Novelty

Qingyun Wang!, Doug Downey?, Heng Ji', Tom Hope??
! University of Illinois at Urbana-Champaign ? Allen Institute for Artificial Intelligence (AI2)
3 The Hebrew University of Jerusalem
{tomh, doug}@allenai.org, {gingyun4,hengji}@illinois.edu

(A) Scientific Knowledge Sources

Paper: Language Models are Few-Shot Learners
(...) Here we show that scaling up language models greatly |
improves task-agnostic, few-shot performance, sometimes |
even reaching (...). Specifically, we train GPT-3, (...)

Academic Graph

J

ResearchAgent: Iterative Research Idea Generation
over Scientific Literature with Large Language Models E TN KR

Entity A Entity B Occurrence

Jinheon Baek! Sujay Kumar Jauhar? Silviu Cucerzan? Sung Ju Hwang'? e Goex =

KAIST! Microsoft Research? DeepAuto.ai®
{jinheon.baek, sjhwang82}@kaist.ac.kr {sjauhar, silviu}@microsoft.com Q_, | 4—GPT-3 CoT 17,326

Research Ideas:

Problem @{_’ Method _» Experimen

AR Automated Peer Reviewing in Paper SEA: Standardization, Evaluation,

and Analysis
Jianxiang Yu®*, Zichen Ding®*, Jiaqi Tan”, Kangyang Luo”, Zhenmin Weng?, Identification Development Desi gn
Chenghua Gong”, Long Zeng®, Renjing Cui”, Chengcheng Han", Academic Graph: - S — — > —
Qiushi Sun®, Zhiyong Wu®, Yunshi Lan”, Xiang Li”* RLHF, Physics NN T—— dback@ ____________

¥ East China Normal University, Shanghai, China
¢ Shanghai AI Laboratory, Shanghai, China
sea.ecnu@gmail.com
https://ecnu-sea.github.io/

Knowledge Store:
CoT

W ===
—— E
ST, : Human
Reviewing Agents :umz:-lnduced Judgements
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[14] The Dream of Automating Research, Stanford NLP
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The domain is advancing rapidly, but current developments are not realistic enough,
From the perspective of how human scientists interact with the world:

For works w.o. visual content

* Coding is good but not a universal solution

* Real scientific workflows require both screens and actions

For works w. visual content

 The “VQA” form is a little bit outdated

 Single turn, solving a grade-school does not align with our need

Therefore, we need to consider text / vision, knowledge, coding ....

But That's Not All!

Page 21
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Thinking

Currently, Al acted as an “Analyzer,” helping with idea thinking data analysis, writing,
and visualization.

Can Al evolve into an “Executor” that helps (1) formulate a plan, (2) directly operates
scientific software via GUI or CLI, and (3) even generates some reports?

The answer is YES—with the emergence of computer-using agents.

Let’s move beyond QA and Coding to actively performing some research tasks!

From Digital Agents to Al Co-Scientists

Page 22
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: ScienceBoard: Evaluating Multimodal Autonomous
Agents in Realistic Scientific Workflows

6“'=

2

Qiushi Sun, Zhoumianze Liu, Chang Ma, Zichen Ding, Fangzhi Xu, Zhangyue Yin, Haiteng Zhao,
Zhenyu Wu, Kanzhi Cheng, Zhaoyang Liu, Jianing Wang, Qintong Li, Xiangru Tang, Tianbao Xie,

Xiachong Feng, Xiang Li, Ben Kao, Wenhai Wang, Biqing Qi, Lingpeng Kong, Zhiyong Wu

LISniRigl -
AR
- N7 -
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: ScienceBoard: Evaluating Multimodal Autonomous
Agents in Realistic Scientific Workflows

6“'=

2

Qiushi Sun, Zhoumianze Liu, Chang Ma, Zichen Ding, Fangzhi Xu, Zhangyue Yin, Haiteng Zhao,
Zhenyu Wu, Kanzhi Cheng, Zhaoyang Liu, Jianing Wang, Qintong Li, Xiangru Tang, Tianbao Xie,

Xiachong Feng, Xiang Li, Ben Kao, Wenhai Wang, Biqing Qi, Lingpeng Kong, Zhiyong Wu

LISniRigl -
AR
- N7 -
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I ———————ss e e
Language Agents

Let’s start with some background on computer-using agents.

Remark: For computer-using agents, both GUI and CLI represent distinct approaches.

In ScienceBoard, we primarily focus on GUI-based interaction, complemented by CLI support.

Cmm——————

GUI Agents

Intelligent agents that operate within GUI environments, leveraging
LLMs as their core inference and cognitive engine to generate, plan,
and execute actions in a flexible and adaptive manner.

Page 26

[15] API Agents vs. GUI Agents: Divergence and Convergence, arXiv 2025



Language Agents

Computer-using agents are language agents.

Text Input —>—> Text Output

Language Models

Percepts
a- -3

Actions

LLM-based Agents

Page 27
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Language Agents

Agents are promising, but building powerful computer-using agents is
challenging:

1. Agents need to follow human instructions.
2. Agents need to perform planning and action. )

3. Agents need to perceive envs.\f, and the applications [ they are interacting
with.
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Language Agents

What are “actions”

Page 29
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Language Agents

Typical action: GUI grounding — the capacity to accurately locate screen elements
based on instructions, e.g., CLICK.

Browse Q)
fffﬁij ! In order to view the new album of Jony |, where should I click?
| @ GPT-40 (an earlier version): hmmm... Sorry I don’t know. P
A SeeClick: (0.49, 0.40)

Not Playing »

(> H () Q
Listen Now Browse Radio Library Search

Page 30

[16] SeeClick: Harnessing GUI Grounding for Advanced Visual GUI Agents, ACL 2024
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Language Agents
Other actions

/—{ Unified }—\

Basic Action Custom Action
CLICK [[x, y]] LONG_PRESS [[x, y]]
SCROLL [Dir]  ......
\_ TYPE [Text] SELECT [Ele.] )
1 Cl ﬂ‘l n
V.S. CLI ose the app

1. Screenshot is information complete for agentic
tasks

M Gmail

2. GUI action space is much smaller and is shared
across platforms/apps

I— Compose

[ Inbox 8

Page 31
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ScienceBoard Infra

So to achieve our goal, we need an environment that allows agents to actively interact.

1. Supports native multimodal interaction {2

2. Fully compatible with coding and conversational research assistance
3. Enables rigorous validation o

A playground —a virtual machine pre-installed with well-adapted scientific software.

Page 32



e
ScienceBoard Infra

We build upon the OSWorld infrastructure for GUI interaction.

Config Agent
{ "instruction": "Please update my bookkeeping sheet with §' o
the recent transactions from the provided folder, detailing {—<'3 1L
my expenses over the past few days.", 2118 7 Virtual Machine Platform
"config": [{"type": "download", § 2 Coordinator R IITERTTIRET :
"parameters": {"files": [ . :
{"path": "/home/user/Desktop/my_bookkeeping.xlsx", Simulator : VM1
"url": "https://drive.google.com/uc?id=xxxx"}, N V;‘I’ar:;ccoor:wn:::::vf
{"path": "/home/user/Desktop/receipt_0.jpeg", I—) Virtual Machine : Virtual Machine
"url": "https://drive.google.com/uc?id=xxxx"},..1}}, Controller (_ﬁ— Control Receiver
" . om " tat! iles, infos....
{ typetidopent, screen capture ~ :
parameters": { path": R
"/home/user/Desktop/my_bookkeeping.xlsx"}}], accessibility tree
"evaluator": {"postconfig": [{"type": "activate window",
"parameters": {"window_name": "my bookkeeping.xlsx - Task
LibreOffice Calc",... ],
"result": {"type": "vm_file", Manager Postprocess
"path": "/home/user/Desktop/my bookkeeping.xlsx", : .
"dest": "my_bookkeeping.xlsx"}, Set-up Getter ] VM ¢
"expected": {"type": "cloud_ file", — Setup . g
"path": "https://drive.google.com/uc?id=xxx", I 5 Metrics Virtual Machine
"dest": "my bookkeeping_ gold.xlsx" }, Lerprotey Sl Control Receiver
"func": "compare table",
"options": { - Interpreter
"rules": [{
"type": "sheet fuzzy",
"sheet idx0": "RNSheetl",
"sheet idx1": "ENSheetl",
"rules": "range": A A e
) s E ! b Reward by executing eval scripts

For CLI, we enable interaction by modifying the software itself and leveraging VSCode.

Page 33

[4] OSWorld: Benchmarking Multimodal Agents for Open-Ended Tasks in Real Computer Environments
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ScienceBoard Infra

Software \*/ Environment (Virtual Machine)

Screenshot AllyTree
EO = I', ma ' /> v @ VMManager

@ 5 @5 wie | Instag GrassGIS
P @ 1 i Celestia
New w n N ' ChimeraX
> Set of Mark
APP :
A By A
|
S — 65’0 G:Ee 'MONITOR | | STATES
valuator | Obs | | Action cl :o
init ()i !true gl:@@ |
B X =5 ¥ Task @
Files 1V I |V Complete
Config  —--=-- -> init () ~=> predict() - eval () r--fp---- >
Files SEetup - 0 Task 6
) no. i A Incomplete
.(l@é Downloads iy / Interact
~ <_,¢
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The Dilemma of Evaluation

Evaluation is harder than we expect, let’s take visualization as an example

Chimerax ® @
File Edit Select Actions Tools Fayorites Presets Help
Home | Molecule Display | Nucleotides Graphics Map Medicalimage  Markers Right Mouse
Goow ssow S9ow S @ AL B BG I P £ o B
i - stick sphere Ball Plain  heteroatom chain polymer rainbow electrostatic hydrophobic b-factor nucleotide H-bonds Hide  Sequence Interfaces
Shide  Shide  Chide stick Hbonds
Atoms  Cartoons _Surfaces styles Coloring Analysis
Log
minimum, -10.10, mean -1.34, maximum 7.87
To also show corresponding color key, enter the above coulombi
command and add ey true
hide surfaces
rainbow
coulombic
Coulombic values for best model.pdb_A SES surface #1.1:
minimum, -10.10, mean -1.34, maximum 7.87
To also show corresponding color key, enter the above coulombi
command and add key true
hide surfaces
mip
Map values for surface "best_ model.pdb_A SES surface":
minimum -27.27, mean -4.571, maximum 22.68
To also show corresponding color key, enter the above mlp
command and add key true
hide surfaces
color bfactor
354 atoms, 48 residues, 1 surfaces, atom bfactor range 34.6 to
71.9
Models
Name [} ® 1Y cle
» best_modelpdb 14w N
sh
Vie
\command:
354 atoms, 48 residues, 1 surfaces, atom bfactor range 34.6 to 71.9 =

It is impossible to “match

Chimerax

Edit Select Actions Tools Foyorites Presets Help
Home | Molecule Display | Nucleotides Graphics Map Medicalimage | Markers Right Mouse

Soow sshow 0w J @ AP B BG S & £ O AN

Stick Sphere Ball Plain  heteroatom chain polymer rainbow electrostatic hydrophobic b-factor nucleotide ~H-bonds Sequence Interfaces
stich H-bonds
Atoms _ Cartoons  Surfaces Styles Coloring Analysis

< Hide Hide

Log
[note[available bundle cache has not been nitialized yet

UCSF ChimeraX version: 1.9 (2024-12-11)

© 2016-2024 Regents of the University of California. All rights

reserved.
How to cite UCSF ChimeraX
set bgColor white
open
‘himeraX/Al _1/b
Chain information for best_model.pdb #1
Chain_| Description
A |No description available
Computing secondary structure
color byhetero
color bychain
color bypolymer
rainbow
Models
Name [ = % cle
best_modelpdb T4 v &
She
Vie
Command:
Colored 354 atoms, 0 surfaces, 48 residues, and rings i}

Chimerax

Eile Edit select Actions Tools Fayorites Presets Help

Home | Molecule Display | Nucleotides  Graphics Map Medical image | Markers

Gshow sshow Sshow J @ S L. B B ©

stick Sphere Ball Plain
stick

Right Mouse

GHide 5 Hide Hide

Atoms _ Cartoons _Surfaces styles Coloring

command:

B < fF 0@

heteroatom chain polymer rainbow electrostatic hydrophobic brfactor nucleotide H-bonds Hide  Sequence Interfaces
H-bonds

Analysis
Log

[ Startup Messages

|note]available bundle cache has not been initialized yet |

UCSF ChimeraX version: 1.9 (2024-12-11

)
© 2016-2024 Regents of the University of California. Al rights

reserved.
How to cite UCSF ChimeraX
set bgColor white
open
himeraX/Al \_1/bet
Chain information for best_model.pdb #1
Chain_| Description
A [ No description available
Computing secondary structure
color byhetero
color bychain
Models
Name D = % Close
best_model.pdb 1 ] W Hide
Show
View
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How to Evaluate?

We rely on internal states.

By modifying the software, we access intermediate runtime states and
enable precise state-based evaluation, e.g., UCSF ChimeraX [« X

T UCSF ChimeraX
UCSF ChimeraX Home UCSF ChimeraX (or simply ChimeraX) is the next i i ization program from the Res: for Bi i i and ics (RBVI), following UCSF June 26, 2025

Chimera. ChimeraX can be downloaded free of charge for academic, government, nonprofit, and personal use. Commercial users, please see ChimeraX commercial licensing.
Advantages The ChimeraX 1.10 production
Documentation ChimeraX is developed with support from National Institutes of Health R01-GM129325. g;'x‘wh;‘éﬂ;"zﬂe! See the change
User Gui i 2 lo
User Guide W ChimeraX on Bluesky: @chimerax.ucsf.edu May 7, 2025

Tutorials and Videos
Presentations

The ChimeraX 1.10 release candidate
is available ~ please try it and report

Feature Highligh 5
Dovmioad ey Isses: See the change log for
o new.
Toolshed AlphaFold Fetch O Coimerax
Statistics Homa | Molecul Disgiey | Nucieotides (EEETRENN Mo | Madicsiruge | skars | Right Mouse March 19, 2025
AlphaFold is an artificial intelli method for icting protein With the m 2 kﬁ 8 <l UCSF ChimeraX: Tools
Citing ChimeraX AlphaFold tool or command, ChimeraX can search for and load predicted structures from the re building and
Contact Us freely available AlphaFold Database, automatically coloring them by confidence value: analysis is one of the 10
Related Software * 100 to 90 high published ir? Protein
I to 90 I - high accuracy oot e I ot s Science in 20231
« 90 [l to 70 [ - backbone accuracy kel e
Featured Citations * 70 [Jto 50 =1 - low confidence, caution i e Previous news...
Region coks: order ] eeror @ {9 Selet onasaocleted chains

Effect of phosphorylation barcodes on
arrestin binding to a chemokine
receptor. Chen Q, Schafer CT et al.
Nature. 2025 Jul 3;643(8070):280~

Zincore, an atypical coregulator, binds
Zinc finger transcription factors to
control gene expression. Bianchi D,
Borza R et al. Science. 2025 Jul
3;389(6755):eadv2861.

Chromosome end protection by
RAP1-mediated inhibition of DNA-PK.
Eickhoff P, Sonmez C et al. Nature.
2025 Jun 26;642(8069):1090-1096.
Structure of the ATP-driven methyl-
coenzyme M reductase activation
complex. Ramirez-Amador F, Paul S
et al. Nature. 2025 Jun
19;642(8068):814-821.

Lewy-MSA hybrid fold drives distinct
neuronal a-synuclein pathology.
Enomoto M, Martinez-Valbuena | et
al. Commun Biol. 2025 Jun
16;8(1):929.

More citations...

+ 50 [T to O M - should not be interpreted, may be disordered

oo p—

Upcoming Events

The figure shows the predicted structure of UniProt entry TOM40 HUMAN, a channel protein R vorve, x v
needed to import other proteins into mitochondria. See the command file tom40.cxc for fetching Ty TV ot o AT aT e sttne
data and other setup (background color, etc.).

Opening a sequence from UniProt also opens a dialog in which its annotations or “features™
can be clicked to highlight those regions in both the sequence and the associated 3D structure.
The low-confidence part of this structure (orange and red) maps to compositionally biased and

g

likely disordered regions near the N-terminus of the sequence.

More features

Example Image

B-factor Coloring

Atomic B-factor values are read from PDB and mmCIF input files and assigned as attributes that can be shown with
40 coloring and used in atom specification. This example shows B-factor variation within a structure of the HIV-1 protease

file bfactor.cxc.

2 Additional color key examples can be found in tutorials: Coloring by. lic Potential, Coloring by
Conservation
More images..
0
B-factor

bound to an inhibitor (PDB 4hvp). For complete image setup, including positioning, color key, and label, see the command
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How to Evaluate?

We rely on internal states.

By modifying the software, we access intermediate runtime states and

X

enable precise state-based evaluation, e.g., UCSF ChimeraX <<

© A
r nucleotide ide

ctrostatic hydrophobic b-factor de Hbonds Hide Sequence Interfaces

Hebonds
Analysis

Log
[note[available bundle cache has not been initialized yet

UCSF ChimeraX version; 11)

reserved.
How to cite UCSF ChimeraX
set bgColor white
open
“himeraX/AlL

Chain information for best_model.pdb #1

Chain_| Description

A | No description available

Computing secon dary structus re
color byhetero

color bychain

color bypolymer

rainbow

Models
Name

D
best_modelpdb 1 E | v

Command:

: 1.9 (2024-12-
© 2016-2024 Regents of the University of California. Al rights
Tve

iction_1/b

_state containers.tools. tool instances.#
O.tool window. ToolWindow toolkit.main w
indow.tool instance to windows.<chimerax.
log.tool.Log object at
0x0000020AA8023B50>.#0.tool instance.page
__source
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e
ScienceBoard Infra

Software \*/ Environment (Virtual Machine)

Screenshot AllyTree
EO = I', ma ' /> v @ VMManager

@ 5 @5 wie | Instag GrassGIS
P @ 1 i Celestia
New w n e | ChimeraX
> Set of Mark
APP
s 1 A
1 H
S — Qi © oi Ee MONTTOR ! | STATES
vailuator ! Obs | ' Action Q: :o
init ()i !true gl:@@ |
B X =5 ¥ Task @
Files 1V I |V Complete
Config  —--=-- -> init () ~=> predict() - eval () r--fp---- >
Files SEetup - 0 Task 6
) no. i A Incomplete
.(l@é Downloads iy / Interact
~ <_,¢
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How to Evaluate?

Initial State

Instruction

Evaluation Script (Simplified)

Select all water molecules and
draw their centroids with radius of
1A in ChimeraX.

Display and ONLY display the layer
of ’boundary_region’ in Grass GIS.

{
"typell : llinfoll % llkeyll : "Sell" A
"value":["atom id #!1/A:201@0 idatm_type 03"

wooon ’]

A
"type":"states",
"find":"lambda k,v:k.endswith(’._name’)",
"key":"lambda k:’..._atoms_drawing’",
"value":"[[13.0012 1.7766 21.3672 1.]1]1"

}

{
"type" : n infoll 3
"key":"lambda dump:len(dump[’layers’])",
"value":1

},{"type" :"info"

"key":"lambda dump:dump[’layers’][0] [’name’]",
"value":"boundary_region@PERMANENT"

}
{
Set the Julian date to 2400000 in "type":"info",
Celestia. "key":"simTime",
"value" :2400000,
"pred":"lambda left, right:abs(left-right) < 1",
}
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I kbt
Evaluation

Approach to the Earth and display a solar eclipse in Celestia.

"evaluate":
{
"type": "info",
"key": "lambda dump: dump!'entity'! ['Earth'! ['distance'
"value": 0,
"pred": "lambda key, value: abs(key - value) < 450000"

Iltypell: llinfoll'
"key": "lambda dump: dump!'entity'! ['Sol' | 'visible'!",
"value": false

"type" . llinfon ,

"key": "lambda dump: dump!'entity'' [ 'Moon'! 'visible'!|",
"value": true

"type": "info",

"key": "lambda dump: (s := dump!/'entity'! ['Sol'! ['position'!, e := dump!/'entity'!['Earth'] ! 'position' , m

:= dump ! 'entity'|['Moon'!| 'position'!, mv := [m[i] - e[i] for i in range 3 |, sv := [s[i] - e[i] for i in
range 3 |, dp :=mv/@ * sv(@ + mvil * svill + mvi2| * svi2|, _mv := _ import__ 'math' .sqrt mv/(0 **2 + mv
1/%%2 + mv[2/%%2 , sv := _ import__ 'math' .sqrt sv/@ **2 + sv[1/**%2 + sv[2/%%2 , dp / _mv * _sv )/[-1]",
"value": 0.99,

"pred": "lambda key, value: key > value"
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Next

Now agents can freely explore the environment and execute any actions they
choose.

But how well do these agents actually perform to automate science tasks?

What kind of benchmark is needed to truly evaluate their capabilities?
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ScienceBoard Benchmark (&

We aim to build a benchmark with:

1. Real-world tasks that human actually perform
2. Coverage across multiple disciplines

3. Graded difficulty levels

4. Support for cross-application workflows

5. Cross “modality” GUI + CLI

And more
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ScienceBoard Benchmark |

Coverage:

Biochem, GIS, Astronomy, Algebra, ATP, Documentation
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ScienceBoard Benchmark &

Our criteria for selecting software:
1. Stable operation on Ubuntu@

2. Open-source, allowing for adaptation
3. Accessible allytree, enabling text-based agents to participate (e.g., 01-mini)

4. License

g v €L
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ScienceBoard Benchmark (2

How the benchmark is built

l, (r
( Agentic Prompt: You Difficulty:

© are an expert in
@ Biochemistry... ) Easy
N W

Task: Display atom in sphere style and
color non-carbon ...

Step 1: Learn Tutorials Step 2: Task Curation
and Handbooks
----- Check & Validation "m————n
o e, 1 1 bd
Run Code i i:)focr%r:npare (star, i i App Install
(IR L pass J b
[P —=====> o, L -

d
. | def eval (output,
rite Code: target):

e
2
@
@

Step 5: Write Evaluation Function

Annotation pipeline

Agentic Prompt  Difficulty — Task1
g@ Agentic Prompt  Difficulty — Task 2
_!!! + AgenticPrompt  Difficulty Task3
Step 3: Task Formalization
and Verification

Q000

File Download

Step 4: Task Configuration
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ScienceBoard Benchmark

& Celestia Users Guide ¥ MS Word document (zipped) or Read Online

™= OokymeHT MS Word nnv PDF chaiin nnm Yvrate oHnaiH
T Document PDF (pour Celestia 1.6.0)

= PDF Datei (fur Celestia 1.6.0-1)

W Documento MS Word e OpenOffice (per Celestia 1

™ PDF 344 (Celestia 1.6.1)

by Frank Gregorio

& Celestia Key Chart 5 PNG Image

™= PNG n3o6paxxeHve

by The Learning Technologies Project Office
Y = A = PNG Elf§

of NASA

3 MS Word document or Read Online

™= OokymeHT PDF (apxviB ZIP)

& CEL Scripting Guide

by Don Goyette

& SSC File Scripting Guide

¥ PDF document (zipped)

Celestia tutorials

_/‘ T+ &\
SCIENCE

\\

BOARD ¢
Z

&
ChimeraX Quick Start Guide (X

UCSF ChimeraX is the next-generation visualization program from the Resource for Biocomputing, Visualization, and Informatics at UC San Francisco, following Chimera. See also: ChimeraX tutorials

Many ChimeraX actions require typing commands. The help for a specific command can be shown with the help command (for example, help style). Other ways to interact with the program include:
o clicking toolbar icons, optionally after making a selection
o graphical tools
 context menus shown by right-click (Ctrl-click on Mac, Alt-click on Windows trackpad)

Command-Execution Links
Clicking command links in the examples below will execute them in ChimeraX if this page is shown in the ChimeraX internal browser, such as with Help... Quick Start Guide in the ChimeraX menu.
Example Atomic-Structure Commands

Example structure: Protein DataBank 2BBV, black beetle virus capsid

open 2bbv
color bychain

Mouse drag to move.
color /n teal

style /b stick hide /c

File is fetched from the Change chain b to stick
PDB in mmCIF format and  style.

cached locally. Lighting

with shadows.

Hide chain c atoms.

Rotate by dragging,
translate by dragging with
middle mouse button or
with option key pressed
(Mac) (more...).

Mouse click with ctrl key
pressed to select an atom,
or command

select /N:4@C5' selectup

Press up-arrow key, or

command color sel gold

select clear

ribbon /¢

ChimeraX tutorials
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ScienceBoard Benchmark

Develop a large set of evaluation scripts

Manually validate their correctness.

/@'
" SCIENCE

Initial State Instruction Evaluation Script (Simplified)
Select all ligand(s) and color them 1 - S ——
into magenta in ChimeraX. type":  "info!,
"key": ‘"sel",
"value": ["atom id /A:9QN1 idatm_type N3+",
]
A
"type": "info",
"key": ‘"rescolor /A",
"value": ["#1/A:1 color #d2b48c",
]
}
2 3 3 {
e There is a point located in the type': "db",
== Medtte.rmnean Sea. Please find and nemd": "v.to.db",
: delete it. e "
wargs {
: "flags "ph,
. "map": "countries@PERMANENT",
"type": "point",
"option": "coor"
},
"key": "lambda out: out.strip(",
"value": ‘"catlxl|ylz\n...|8.348947891274|0",
"pred": "lambda key, value: key == value"
3
{
Approach to the Earth and display "type": ‘"info",
a solar eclipse in Celestia. "key": "lambda ...[’Earth’][’distance’]",
"value": O,
"pred": "lambda k, v: abs(k - v) < 450000"
A
= "type": "info",
"key": "lambda ...[’Sol’][’visible’]",
"value": false
3.4
"type": "info",
"key": "lambda ...[’Moon’][’visible’]",
"value": true
}.{
"type": "info",
"key": "lambda ...",
"value": 0.99,
"pred": "lambda key, value: key > value"
}
theorem TP_3 {
[TopologicalSpace X] "type": "placeholder"
[TopologicalSpace Y] }

f: X->Y
(Z : Set X)
(h; : Continuous f)

(h, : IsConnected Z)
IsConnected {y : Y |
3zeZ £fz=y}

:= by sorry
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ScienceBoard Benchmark &

Task Type Statistics
Total Tasks 169 (100%)
- GUI 38 (22.5%)
- CLI 33 (19.5%)
- GUI + CLI 98 (58.0%)
Difficulty

- Easy 91 (53.8%)
- Medium 48 (28.4%)
- Hard 28 (16.6%)
- Open Problems 2 (1.2%)
Instructions

Avg. Length of Task Instructions 20.0
Avg. Length of Agentic Prompt 374.9
Execution

Avg. Steps 9.0
Avg. Time Consumption 124(s)

B
(o] % 5 &
[2) @
% z & &,
8 2 2 ) A
& % 2 < S
% % & & &S
U, © < &
% @ SRS
0, o K e
S, 0‘—\9 Q,Vd
ey oeo‘“
ae/ys,'s o -
L4, e Mge
Data Iy, > 331;,4, \,e% olo
. %) O pure Math
Struct. Prediction .
eXStudi Figure Editing
o Serind® AN (8.99;,"° :
)
’ P -2 3oy
o 2% 3
O) ~ e sy,
S R ey,
o 2 2, S8,
o AT o o 96
o %
< & = 5y
& o 3 7, 3
s g = % %,
o e 5 %
& = =) 9.
Q = = g,
5 g .
&G = X
.S
@
-]
m

Evaluate autonomous computer-
using agents in realistic scientific

workflows.

Tasks require complex tool usage,
scientific reasoning, and multi-step
GUI/CLI operations
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ScienceBoard Benchmark

%,
2 5
<
S, o\
ey 4 o
1]31
J’sl:s -
( i o> | Mg
Data pp, 7> 127 ¢olo
ter; ‘30,2 ;
" %) (\6 pure Math
Struct. Prediction .
Texgy, . Figure Editip
> (8,900 g
sic getting® PN 7%) L
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%Q Q;o =] ‘90
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& T & 2
S g g £%
o = A
e
@
m

( SCIENCE

BOARD

1. 169 high-quality tasks across 6 domains:
Biochemistry, Algebra, Theorem Proving, GIS,

Astronomy, Documentation.

2. Tasks require GUI operation, visual/textual
reasoning, tool use, coding, spatial understanding.

3. Rich mix: CLI-only, GUI-only, hybrid workflows.
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Use Cases

Instruction: Predict the

Home | Molecule

m B a8

Flle'

S

Command:

Welcome to Chimerax

Flle Edit Select Actions

Fayorites Presets Help

P Medicalimage | Markers

AP
-ordtrstruc\ll; &N\dt stick Sphere SB;:L

i Medicalimaging > gons styles
sequence ’

s

i

AlphaFold
»' AlphaFold Error P
b ESMFold
ESMFold Error Plot
Model Loops
Modeller Comparative

v/ Command Line Interface

vilog
v/ Models
V| Toolbar

Get started

Chimerax

Right Mouse

White Black Simple Soft Full ~Inspect
Background Selection

Log

Lighting

Startup Messages |
Mle: ilable bundle cache has not been initialized yet |

B ]
UCSF Chinere SO M A ) i
© 20162024 Regents of the Universiy o Calfoni. T -

Huw Lo cite UCSF ChimeraX
set byColor white

Models
Name [} I )

protein structure for the amino aci

Stepl: Toggle the widget of AlphaFold.

Chimerax

Flle Edit Select Actions Tools Fayorites Presets Help

Home | Molecule Display | Nucleotides | Graphics Map Medicallmage  Markers
oo G

m B A SS J o4

Open Recent Save Snapshot Spin  Show Hide Show Hide Stick Sphere Ball White Black Simple Soft Full Inspect
movie stick

ht Mouse

File Images. Atoms __Cartoons styles Background Lighting Selection

og
How to cite UCSF ChimeraX

‘AlphaFold Run e mnot—hite
{IphaFold
©) alphafold21_predict_colab.ip... & savein ithub to keep changes @ (e & ﬁ;
- —— De_ER VoW nbert Rinting’ Tooks el SADRGDITINNESGHLIVNTAILSGDIVILRGGEIRLY
R gy it | oo p— . ibFold: Making.protein folding accessible to all
- -y L 5.2022) if you use these predictions.
; Fold predicti
@ O sewences: MW + o9 @@ : | Foldprediction
SADRGDIT IVNTATLSGDIVIL
) il Fold prediction
150 b »
= 3
© JD, L } Close
=]

2025-03-03 04:22:53,458 alphafold2_ptm_model 3_seed 000 recycle
2025-03-03 04:22:53,794 alphafold2_ptm_model 3_seed 000 recycl
2 2025-03-03 04:22:54,130 alphafold2_ptm_model 3_seed 000 recycl
2025-03-03 04:22:54,465 alphafold2 ptn model 3 seed 000 recycle=3 pLDDT=55
2025-03-03 04:22:54,465 alphafold2 ptn model 3 seed 000 took 1.35 (3 recycles

Predicted aligned error

1the dfggse structure with the most similar sequence.

v
P Isimilar sedugges n the AlphaFold database using BLAST.
IS npuxeanewmwngn haFold on Google servers.
b complexes enter selgges sgborated by commas.
) L]
zc INNESGHLY
oooooc
goooogq

7
i1
a4
2

RLvL

Executing (2m ) <

Command:

Welcome to Chimerax

coll Ine 0> > un prdiction() » un( > predictstructre) > predct) » () E
Fetch || search z’\t |

Step2: Input the given sequence and call
out AlphaFold for structure prediction.

‘N =
bslm:tum prediction

Ele Edit Select Actions Tools Fayorites Presets Help
Home | Molecule Display | Nucleotides Graphics  Map | Medical image | Markers
Gshow Sshow @show S @ o £ .

GHde SHde Owde SUk Shere Ball Plain

Atoms _ Cartoons _ Surfaces styles

Command:

ing moa

Colored 354 atoms, 0 surfaces, 48 residues, and rings.

Step3: Wait until the prediction finished.

Chimerax

Right Mouse

o
heteroatom chain polymer rainbow electrostatic hydrophobic b-factor nucleotide

Coloring

WY

Sy

Analysis

d sequence of MGND...' via AlphaFold in ChimeraX.

Hbonds Hide  Sequence Interfaces
rbonds

Log
[note[available bundle cache has not been initialized yet

'UCSF ChimeraX version: 1.9 (2024-12-11)
© 2016-2024 Regents of the University of California.
reserved.
w
set bgColor white
open

All rights

Chain information for best_modelpdb #1
Chain | Description
A | Nodescription avalable

Computing secondary structure
color byhetero

color bychain

color bypolymer

rainbow

Models

Name
best_modelpdb 1 El

_1/best

Close
Hide
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Use Cases

Instruction: Show planets' orbits of Solar System in Celestia.

,,,,,,,,,,,,,

Step1: Select the Sol and click 'Goto' in Step2: Slide the mouse wheel to move Step3: Click to show orbits of planets.
contect menu. the camera away from Sol.
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U Se C ases Display constellations with their boundries in Celestia.

I see the current state of Celestia, where the Earth is being displayed in
the main view. The task is to display constellations with their

boundaries in Celestia.

Looking at the accessibility tree, I can see there are several checkboxes
including "C" which likely stands for Constellations and "B" which
T m likely stands for Boundaries. These checkboxes are located in the main
7 toolbar and need to be checked to display the constellations and their

: - boundaries.

Currently, neither the constellations nor their boundaries are visible in
the screenshot. I need to click on both the "C" checkbox and "B"
checkbox to enable these features.

(5] ..
=
al
&
<
L
A

“python
import pyautogui
import time

# Click on the "C" checkbox to enable constellations
pyautogui.click(570, 93)
time.sleep(0.5)

2 s
6489 Golevka

o P A N # Click on the "B" checkbox to enable constellation boundaries
pyautogui.click(594, 93)
time.sleep(0.5)

# Zoom out a bit to get a better view of the constellations
pyautogui.press(minus')

time.sleep(0.5)

pyautogui.press(minus')
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Use Cases

Looking at the screenshot, I can see that my previous action to click on "C"
(Constellation) and "B" (Boundary) checkboxes worked correctly. I can see
constellation lines displayed around the Earth (the blue lines showing the
constellation patterns), and I can also see the boundary lines (the red/pink
lines showing constellation boundaries).

To get a better view of the constellations and their boundaries, I should
zoom out more and move away from Earth to see the full night sky. This
will give a clearer view of all the constellations.

“python import pyautogui import time

# Zoom out more to get a better view of the sky
pyautogui.press('minus’)

time.sleep(0.5)

pyautogui.press('minus’)

time.sleep(0.5)

pyautogui.press('minus’)

time.sleep(0.5)

HE
=k
] -
¥
3
o
5
a

# Use the right arrow key to rotate away from Earth
pyautogui.keyDown('right’)

: time.sleep(2)

BRIl <o o Celestial . pyautogui.keyUp('right’)

# Move slightly upward to get a better view of the sky
pyautogui.keyDown('up’)

time.sleep(1)

pyautogui.keyUp(‘up') "
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Evaluation: Models

Proprietary Models @ *

Opensource LLM / VLMs @ \\((,/; InferﬂVL

GUI Action Models X

[16] Navigating the Digital World as Humans Do: Universal Visual Grounding for GUI Agents
[17] UI-TARS: Pioneering Automated GUI Interaction with Native Agents
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I kbt
Evaluation: Observations

Screenshot: Vision-only |2

Allytree: Text-only i

<>
]

Yo

Screenshot + Allytree: Hybird

Set-of-Mark



Evaluation: Observations

Set-of-Mark ? “segmentation”

Partition an image into regions at

different levels of granularity +
label

Input: Image
( EZRE | )

Input: Image + SoM
P Input: Image + SoM_ N

e

J )] el

/(4
X

User
GPT-4V

User

GPT-4V

.

What is on the left side of the right laptop?

On the left side of the right laptop, there is a
cup or mug. X

| want to find a seat close to windows,
where can | sit?

You can sit on either of the two black
chairs in front of the white desks, as they

, =
@ Conversation + P&

User What is on the left side of the right laptop?
GPT-4V  On the left side of the right laptop
(numbered as 9), there is a lamp, which is
numbered as 12. </
User | want to find a seat close to windows,
where can | sit?
You can sit on the chair numbered as 7. It's
GPT-4V  the closest seat to the windows

are closest to the windowed wall. X

¥,

(represented by the area numbered as 1). \9

[19] Set-of-Mark Prompting Unleashes Extraordinary Visual Grounding in GPT-4V
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I kbt
Evaluation: Inference

Our agents will generate ReACT-5Style output

Examples:
Step 1: To create a new folder in Markor, I need to first open the Markor app.
action: {"action type":"open app", "app name":"Markor"}

Step 2: To create a new folder, I need to click on the "Create a new file or folder" button, which is
indicated by the plus icon.

action: {"action type":"click","x":964.5,"y":2074.5)

Step 3: I need to change the folder name to folder_20241224. The current text field for the folder
name is visible and editable.

action: {"action type":"type","text":"folder 20241224","x":373.5,"y":552.0}

[20] ReAct: Synergizing Reasoning and Acting in Language Models, ICLR 2023
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Evaluation: General Setting

Table 3: Success rates on SCIENCEBOARD. We present the performance of each agent back-
bone across different scientific domains under various observation settings. Proprietary Models ,
Open-Source VLMs / LLMs , and GUI Action Model are distinguished by color.

Success Rate (1)
Algebra Biochem GIS ATP Astron Doc  Overall
GPT-40 3.23% 0.00% 0.00% 0.00% 0.00% 6.25% 1.58%

Claude-3.7-Sonnet 9.67% 37.93% 2.94% 0.00% 6.06% 6.25% 10.48%
Gemini-2.0-Flash 6.45% 3.45% 2.94% 0.00% 0.00% 6.06% 3.15%

Observations Model

Overall success rate remains low (avg. ~15%)

Screenshot
Qwen25-VL-72B  2258% 27.59%  5.88% 0.00% 9.09% 12.50% 12.94%
InternVL3-78B 645%  345%  000% 0.00% 0.00% 625% 2.69%
ULTARS-157B  1290% 1379%  0.00% 0.00% 6.06% 0.00% 2.69%
. . GPT-40 1290% 2069%  294% 0.00% 6.06% 0.00% 7.10%
Performance varies among domains Claude-3.7-Sonnet 19.35%  34.48%  2.94% 3.85% 12.12% 0.00% 12.12%
aliytree  Gemini-2.0-Flash 9.68%  1724%  0.00% 0.00% 0.00% 000% 449%
03-mini 16.13%  2069%  294% 3.85% 1515% 625% 10.84%
Qwen25-VL-72B  9.68%  1034%  294% 0.00% 3.03% 0.00% 4.33%
InternVL3-78B 323%  345%  000% 0.00% 000% 0.00% 1.11%
Best results achieved with combined GPT-40 2258% 37.93%  294% 7.69% 3.03% 12.50% 14.45%
) Serconshoy | Claude-3.7-Somnet 1290%  4137%  8.82% 3.85% 9.09%  18.75% 15.79%
Screenshot + al 1ytree settlng ballytree  Gemini-2.0-Flash 16.13% 24.14%  294% 000% 18.18% 12.50% 12.32%
Qwen25-VL-72B  16.13%  20.69%  2.94% 0.00% 18.18% 12.50% 11.74%
InternVL3-78B 645%  345%  000% 0.00% 3.03% 625% 3.20%
GPT-40 645%  345%  000% 0.00% 3.03% 12.50% 4.24%
Claude-3.7-Sonnet 16.13%  31.03%  588% 0.00% 6.06% 12.50% 11.93%
SetofMark  Gemini-2.0-Flash 323%  0.00%  000% 000% 3.03% 625% 2.09%
Qwen25-VL-72B  645%  690%  294% 0.00% 3.03% 12.50% 6.36%
QVQ-72B-Preview  0.00%  0.00%  294% 0.00% 3.03% 0.00% 0.49%
InternVL3-78B 323%  690%  294% 0.00% 0.00% 0.00% 2.18%
Human Performance 7419% 68.97%  55.88% 42.31% 51.52% 68.75% 60.27%
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Evaluation: General Setting

Table 3: Success rates on SCIENCEBOARD. We present the performance of each agent back-
bone across different scientific domains under various observation settings. Proprietary Models ,
Open-Source VLMs / LLMs , and GUI Action Model are distinguished by color.

Observations Model Sucoess Rate (])
Algebra Biochem | GIS ATP Astron Doc  Overall
GPT-40 323%  0.00% | 0.00% 0.00% 0.00% 625% 1.58%
Claude-3.7-Sonnef 9.67% | 37.93% || 2.94% 0.00% 6.06% 6.25% 10.48%
Significant performance gaps across domains!  sercenshor  Cemini-2.0-Flashf 645% 345% | 294% 000% 000%  606% 3.15%
Qwen2.5-VL-72B | 22.58% 27.59% | 5.88% 0.00% 9.09%  12.50% 12.94%
InternVL3-78B 6.45%  345% | 0.00% 0.00% 0.00% 625% 2.69%
A t f h better in bioch it UL-TARS-1.5-7B | 12.90% 13.79% | 0.00% 0.00% 6.06% 0.00% 2.69%
SENLS perrorm muc etter 1n biochemistry GPT-40 12.90% _20.69% | 2.94% 0.00% 6.06% 0.00% 7.10%
: Claude-3.7-Sonnef 19.35% -34.48% 2.94% 3.85% 12.12% 0.00% 12.12%
and algebra Compared to other fields. atiytree Gemini-2.0-Flash| 9.68%  17.24% | 0.00% 0.00% 0.00% 0.00% 4.49%
03-mini 16.13%  20.69% | 2.94% 3.85% 15.15% 6.25% 10.84%
Qwen25-VL-72B | 9.68%  1034% | 2.94% 0.00% 3.03% 0.00% 433%
Why? “Tutorial ]earnlng” InternVL3-78B 323%  345% | 0.00% 0.00% 000% 000% 1.11%
GPT-40 22.58% 37.93% | 2.94% 7.69% 3.03% 12.50% 14.45%
Scrcenshoy  Claude-3.7-Sonnef 1290% [4137% || 8.82% 3.85% 9.09%  18.75% 15.79%
+allytree  Gemini-2.0-Flash| 16.13% 2414% | 2.94% 0.00% 18.18% 12.50% 12.32%
Qwen25-VL-72B | 16.13% 20.69% | 2.94% 0.00% 18.18% 12.50% 11.74%
° ° InternVL3-78B 6.45%  345% | 0.00% 0.00% 3.03% 625% 3.20%
X . . GPT-40 645% 3.45% | 0.00% 0.00% 3.03% 12.50% 4.24%
&% We see this as a key Opportumty for the Claude-3.7-Sonnef 16.13% | 31.03%| | 5.88% 0.00% 6.06% 12.50% 11.93%
. ' Set-of Mark  Gemini-2.0-Flash| 3.23%  0.00% | 0.00% 0.00% 3.03% 625% 2.09%
future development Of science agents. Qwen2.5-VL-72B | 645%  6.90% 2.94% 0.00% 3.03% 12.50% 6.36%
QvQ-72B-Preview | 0.00%  0.00% | 2.94% 0.00% 3.03% 0.00% 0.49%
InternVL3-78B 323%  690% | 2.94% 0.00% 0.00% 0.00% 2.18%
Human Performance 74.19%  68.97% 55.88% 42.31% 51.52% 68.75% 60.27%




I
Evaluation: General Setting

Table 3: Success rates on SCIENCEBOARD. We present the performance of each agent back-
bone across different scientific domains under various observation settings. Proprietary Models ,
Open-Source VLMs / LLMs , and GUI Action Model are distinguished by color.

Observations Model Succes Rute (f)
Algebra Biochem GIS | ATP |Astron Doc  Overall
GPT-40 3.23% 0.00% 0.00%| 0.00% [0.00% 6.25% 1.58%

Claude-3.7-Sonnet 9.67% 37.93% 2.94%| 0.00% |6.06% 6.25% 10.48%
Gemini-2.0-Flash 6.45% 3.45% 2.94% | 0.00% |0.00%  6.06% 3.15%

. . . Screenshot
ATP tasks remain part1cu1arly Challengmg. Qwen25-VL-72B  22.58% 27.59%  5.88%| 0.00% [9.09%  12.50% 12.94%
,? InternVL.3-78B 6.45% 3.45% 0.00% | 0.00% (0.00% 6.25% 2.69%
Why UL-TARS-15-7B  1290% 1379%  0.00%| 0.00% [6.06% 0.00% 2.69%
GPT-40 12.90% 20.69% 2.94% | 0.00% |6.06% 0.00% 7.10%
Claude-3.7-Somnet 19.35%  34.48%  2.94%| 3.85% |12.12% 0.00% 12.12%
B ts st le to bal 1 aliytree  Cemimi-2.0-Flash 068%  17.4%  000%| 0.00% (0.00% 0.00% 4.49%
ecause agen SS rugg € 1O Dalance norma o3 mini 16.13% 20.69%  2.94%)| 3.85% |15.15% 6.25% 10.84%
. o o o o Qwen2.5-VL-72B 9.68% 10.34% 2.94% | 0.00% (3.03% 0.00% 4.33%
operations, coding skills, and highly logical N .25 sasx ook oms bos oo 111%
: GPT-40 22.58% 37.93%  2.94%)| 7.69% [3.03%  12.50% 14.45%
reasoning. Scrcanchot  Claude-3.7-Somnet 12.00%  4137%  882%| 385% (9.09%  18.75% 15.79%
tallytree  Gemini-2.0-Flash 16.13%  24.14%  2.94%| 0.00% [18.18% 12.50% 12.32%
Qwen2.5-VL-72B  16.13%  20.69%  2.94%| 0.00% |18.18% 12.50% 11.74%
InternVL3-78B 645%  345%  0.00%| 0.00% [3.03% 625% 320%
GPT-40 6.45% 3.45% 0.00% | 0.00% |3.03% 12.50% 4.24%

Claude-3.7-Sonnet 16.13%  31.03%  5.88%| 0.00% [6.06%  12.50% 11.93%
Setof-Mark  Gemini-2.0-Flash 323%  000%  0.00%| 0.00% [3.03% 625% 2.09%
Qwen25-VL-72B  645%  690%  2.94%| 0.00% [3.03%  12.50% 6.36%

QvQ-72B-Preview  0.00% 0.00% 2.94%| 0.00% |[3.03%  0.00% 0.49%
InternVL3-78B 3.23% 6.90% 2.94%| 0.00% [0.00% 0.00% 2.18%

Human Performance 74.19%  68.97% 55.88% 42.31% |51.52% 68.75% 60.27%
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Evaluation: General Setting

N
@ EREIERS

 LEAN

ATP tasks remain particularly challenging.
Why?

Hard to perform human-like operations

e.g., Autocomplete

134, 513 G2 UTF-8 CRIF leand & & 0Q
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I
Evaluation: General Setting

Table 3: Success rates on SCIENCEBOARD. We present the performance of each agent back-
bone across different scientific domains under various observation settings. Proprietary Models ,
Open-Source VLMs / LLMs , and GUI Action Model are distinguished by color.

Observations Model Success Rate (1)
Algebra Biochem GIS ATP Astron Doc  Overall
GPT-40 3.23% 0.00% 0.00% 0.00% 0.00% 6.25% 1.58%

Claude-3.7-Sonnet 9.67% 37.93% 294% 0.00% 6.06% 6.25% 10.48%
Gemini-2.0-Flash 6.45% 3.45% 2.94% 0.00% 0.00% 6.06% 3.15%

Screenshot
Qwen2.5-VL-72B 22.58%  27.59% 5.88% 0.00% 9.09% 12.50% 12.94%
InternVL3-78B 6.45% 3.45% 0.00% 0.00% 0.00% 6.25% 2.69%
UI-TARS-1.5-7B 12.90% 13.79% 0.00% 0.00% 6.06% 0.00% 2.69%
GPT-40 1290%  20.69% 2.94% 0.00% 6.06% 0.00% 7.10%
. . Claude-3.7-Sonnet 19.35% 34.48% 294% 3.85% 12.12% 0.00% 12.12%
SoM? Doest not fit all scenarios! altytres  Cemini-2.0-Flash 968%  1724%  000% 000% 0.00% 000% 449%
03-mini 16.13%  20.69% 2.94% 3.85% 15.15% 6.25% 10.84%
Qwen2.5-VL-72B 9.68% 10.34% 294% 0.00% 3.03% 0.00% 4.33%
InternVL3-78B 3.23% 3.45% 0.00% 0.00% 0.00% 0.00% 1.11%
GPT-40 22.58%  37.93% 2.94% 7.69% 3.03% 12.50% 14.45%
Screenshot Claude-3.7-Sonnet 12.90% 41.37% 8.82% 3.85% 9.09% 18.75% 15.79%
ballytree Gemini-2.0-Flash 16.13% 24.14%  2.94% 0.00% 18.18% 12.50% 12.32%
Qwen2.5-VL-72B 16.13%  20.69% 2.94% 0.00% 18.18% 12.50% 11.74%
InternVL3-78B 6.45% 3.45% 0.00% 0.00% 3.03% 6.25% 3.20%
GPT-40 6.45% 3.45% 0.00% 0.00% 3.03% 12.50% 4.24%

Claude-3.7-Sonngt 16.13%  31.03% 5.88% 0.00% 6.06% 12.50% 11.93%
Set-of-Mark Gemini-2.0-Flash 3.23% 0.00% 0.00% 0.00% 3.03% 6.25% 2.09%
Qwen2.5-VL-72B 6.45% 6.90% 2.94% 0.00% 3.03% 12.50% 6.36%

QvQ-72B-Preview | 0.00% 0.00% 2.94% 0.00% 3.03% 0.00% 0.49%

InternVL3-78B 3.23% 6.90% 2.94% 0.00% 0.00% 0.00% 2.18%
Human Performance 74.19%  68.97% 55.88% 42.31% 51.52% 68.75% 60.27%
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Evaluation: General Setting

“Cognitive burden”
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Evaluation: Modular Setting AN

Planner + Action Model

Agent

Step 1: To create a new folder in Markor, I need to first open the Markor app.
action: {"action type":"open app", "app name":"Markor"}

Step 2: To create a new folder, I need to click on the "Create a new file or folder" button, which is
indicated by the plus icon.

action: {"action type":"click","x":964.5,"y":2074.5}

Step 3: I need to change the folder name to folder_20241224. The current text field for the folder
name is visible and editable.

action: {"action type":"type","text":"folder 20241224","x":373.5,"y":552.0}

[20] ReAct: Synergizing Reasoning and Acting in Language Models, ICLR 2023
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Evaluation: Modular Setting

GPT-40 as the planner + GUI model
Clear performance improvement (up to ~20% SR)

Separating planning and action offers a promising
direction!

Planner Action Model Agent

Table 4: Success rates of different VLM agent combinations under the planner + grounding model
setting on SCIENCEBOARD. The observation setting used in this experiment is screenshot. Colors
denote Proprietary Models , Open-Source VLMs and GUI Action Models.

Success Rate (1)
Algebra Biochem GIS Astron Overall
0S-Atlas-Pro-7B  6.25% 10.34%  0.00% 3.03% 4.92%
UGround-V1-7B  0.00% 3.45% 0.00% 3.03% 1.62%
GPT-40 Qwen2.5-VL-72B  12.50% 34.48% 11.76%  9.09% 16.96%
UIL-TARS-72B 3.23% 1034%  5.88% 6.06% 6.38%
GUI-Actor-7B 21.88%  44.83%  2.94% 12.12%  20.44%

GPT-40 3.23% 0.00% 0.00% 0.00% 0.81%

Planner Grounding Model
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Analysis
CLI is very helpful effective.

Finding: (V)LMs tend to prefer completing tasks via CLI when possible.

allytree

w
(=]

Screenshot SoM

N
(o1}

@ GUI + CLI
msm GUI Only

[\~
(=]

Success Rate (%)
o o

(o}

o

GPT-40

Qwen2.5-VL. InternVL3 GPT-40 Qwen2.5-VL InternVL3 GPT-40 Qwen2.5-VL InternVL3

Figure 8: Extended analysis of Vision-Only vs. Hybrid Interface.

More analysis available in the paper!
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1 ettt
Leaderboard

e N N N

Screenshot ‘ ‘ Ally Tree Screenshot + Ally Tree

Set of Marks ]

O.. Settings % Acc ¥ % Alg % Biochem % GIS % ATP % Astron % Doc
Calude-3.7-Sonnet w/ screenshot... 15.79 12.90 41.37 8.82 3.85 9.09 18.75
(&) GPT-40 (2024-08-06) w/ screensh... 14.45 22.58 37.93 2.94 7.69 3.03 12.50
&) GPT-40 (2024-08-06) w/ set_of m... 14.45 6.45 3.45 0.00 0.00 3.03 12.50
G}, Qwen2.5-VL-72B w/ screenshot 12.94 22.58 27.59 5.88 0.00 9.09 12.50
< Gemini-2.0-Flash w/ screenshot+a... 12.32 16.13 24.14 2.94 0.00 18.18 12.50
Calude-3.7-Sonnet w/ ally_tree 12.12 19.35 34.48 2.94 3.85 12.12 0.00
Calude-3.7-Sonnet w/ set_of marks 11.93 16.13 31.03 5.88 0.00 6.06 12.50
{v; Qwen2.5-VL-72B w/ screenshot+a... 11.74 16.13 20.69 2.94 0.00 18.18 12.50
(6} 03-mini (2025-01-31) w/ ally_tree 10.84 16.13 20.69 2.94 3.85 15.15 6.25
Calude-3.7-Sonnet w/ screenshot 10.48 9.67 37.93 2.94 0.00 6.06 6.25
G} GPT-40 (2024-08-06) w/ ally_tree 7.10 12.90 20.69 2.94 0.00 0.00 6.06
{3; Qwen2.5-VL-72B w/ set_of_marks 6.36 6.45 6.90 2.94 0.00 3.03 12.50
X UI-TARS-1.5 w/ screenshot 5.92 12.90 13.79 0.00 0.00 6.06 0.00
§ Gemini-2.0-Flash w/ ally_tree 4.49 9.68 17.24 0.00 0.00 0.00 0.00
{; Qwen2.5-VL-72B w/ ally_tree 4.33 9.68 10.34 2.94 0.00 3.03 0.00
InternVL3-78B w/ screenshot+all... 3.20 6.45 3.45 0.00 0.00 3.03 6.25
D S Gemini-2.0-Flash w/ screenshot 3.15 6.45 3.45 2.94 0.00 0.00 6.06

https://qiushisun.github.io/ScienceBoard-Home/ Page 63
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I
Towards High Value Area

Recap: Core capabilities and evaluation for GUI agents

Evaluation

Perception Perception Evaluation Metrics
Accuracy
Environment ] > ROUGE-L

Structured Data Text Screenshot
— Grounding Evaluation o Metrics
- < (2
y | il > . °
Offline Agent Step-level Metrics
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‘@ Acti W
\ ' ® . = ®
Task-level Metrics
: ¢ abily Eval
emo P ; Acti % e
2 = o/ Capabllty Evaluation  ~ A ). G ). FRG
‘@
Short-term Memory Long-term Memory A 4 E :} ~~ O—> Coa )
State
O@ Reasoning
L -~
System 1 System 2
Action History Previous interaction ;
Current State Background Knowledge ' Action
Execution Trajectory Prior Tasks
Action Space Grounding
Task Decomposition -‘ (N m ,‘ —
Fast Slow Long-term Consistency @ : :} =
Thinking Thinking Milestone Recognition -
Trial and Error Click Scroll Type
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[22] UI-TARS: Pioneering Automated GUI Interaction with Native Agents



Towards High Value Area

For science agents, we need to strike a balance!

Action Planning Kr?:mgg\ge
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Some Limitations

1. The current evaluation uses binary (0/1) scoring; allowing partial credit for intermediate
steps may better reflect real-world scenarios.

Challenge: exploration space!

2. All evaluated software is open-source distribute; incorporating commercial software
remains challenging.

Challenge: evaluation!

Page 71

[23] AgentBoard: An Analytical Evaluation Board of Multi-turn LLM Agents, NIPS 2024 Oral
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I o bttt
Future Directions

\ ( \ Task_1: In a new sheet with 4 headers "Year", "CA changes"”, "FA changes", and "OA changes", \
[v 0 c a b |:|:|:|:| calculate the annual changes for the Current Assets, Fixed Assets, and Other Assets columns. MetaAg ent
n

A gent word El:l:l:l

Sheet i T e
eel Silde e Image o

(ﬂ@? MetaAgent as
\ Asent Agent  Agent  Agent Pool Router

J
-+ concat <agent_0> routin,
(| Name: SheetAgent R self- @ 1@!’ H H H

= execute

—9
Applications: Terminal, LibreOffice Calc instruct [ ﬂ [
training gagentls Task_2: Find the dail d take down th fo f 15t March,
S o & Cm ask_2: Find the daily paper and take down the meta information of papers on 1st March,
Capabilities: specnallzes 1n creating and modlfylng D:ED 2024 in the opened .y;'::txpﬁle. Please conform to the format and :om:le‘:e others. @ MetaAgel’lt as
spreadsheets using Python's openpyxl library,... = - M
. agent_1> ey S anager
Limitations:cannot handle GUI operations, cannot @ —> gent_ i v v S g
perform tasks outside capabilities of the openpyxl... EI:I:I:I — Q
Demostation_1: Add a column to ?k <agent n-1>

calculate the profit margin assuming

a fixed percentage on 'Total' sales. EE = |:<:|t:>E| <agent_1> <agent—n'1>
== . \ <agent n>
""" . . e | | — QE] pap 0l ln Fp
More demostations AgentEnroll @cument agent token

Example: Heterogeneous Agents As Specialized Generalist Computer Assistant &&

AGENTSTORE: SCALABLE INTEGRATION OF HET-
EROGENEOUS AGENTS AS SPECIALIZED GENERALIST

COMPUTER ASSISTANT “]\E_%Ei/ﬁ\ Ell‘] Agent% gjﬁbn

Chengyou Jia':2} Minnan Luo'*, Zhuohang Dang', Qiushi Sun?2, Fangzhi Xu':2,
Junlin Hu?, Tianbao Xie?, Zhiyong Wu?>

1Xi’an Jiaotong University, 2Shanghai AI Lab, 3The University of Hong Kong
cp3jial@stu.xjtu.edu.cn, wuzhiyong@pjlab.org.cn
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[24] AgentStore: Scalable Integration of Heterogeneous Agents As Specialized Generalist Computer Assistant, ACL 2025
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Future Directions

1 The Evolutionary Path of Language Models for Code Opencoer
Integration with CodeLLMs? B
=] — StarCoder2
Tol =~ m;seL
This enables the adoption of more B &L
data-driven methods, like ==d
ScienceAgentBench. =
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[25] A Survey of Neural Code Intelligence: Paradigms, Advances and Beyond



Future Directions

Mid-Training

Potential solution: Mid-training?

Breaking the Data Barrier — Building GUI Agents Through
Task Generalization

Junlei Zhang* 0% Zichen Ding*® Chang Ma* Zijie Chen®* Qiushi Sun®
Zhenzhong Lan™ Junxian HeX

©Zhejiang University * Westlake University ~*® Shanghai Al Laboratory
* The University of Hong Kong *HKUST
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Future Directions

Towards High Value Area

Generalization
Scope ;
7' General-Propose Model

@  Action Model
<7 - Agentic Model
S3 GPT " ngh value Area & Agent Framework
General Qatde
¥ A Commercial Product
Qwen2.5-VL
UI-TARS
0S-Atlas F ¢ S '
® L 0scAR @ Agents2 ta. tUI I.ed
Aguvis 4, € QAutoGLM ¢
UGround i
- A AppAgent MobileAgent
Medium Microsoft
[ Copilot =+ 0S-Genesis
SeeClick CogAgent AgentStore
. OS-Copilot
Pix2Act @
S1 WebAgent  pc_agent A
Narrow A A & GitHub
Cortanasm SheetCopilot Copllot
Automation
Level
L1 L2 L3 L4 L5
Execution Planning Adaptation Orchestration Proactivity

OS-MAP: How Far Can Computer Use Agents Go in Breadth and Depth?

Preprint / WUCA @ a ICML 725 age 76

inferational Conference
On Machine Learning
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Towards High Value Area

1. Operating robotic arms?
2. Controlling exoskeletons?

3. Utilizing highly specialized scientific software?

4. ...

We are just standing at the dawn of a long journey!
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Our Project

ScienceBoard

Evaluating Multimodal Autonomous Agents
in Realistic Scientific Workflows

Introducing ScienceBoard, a first-of-its-kind evaluation platform for multimodal agents

in scientific workflows. ScienceBoard is characterized by the following core features:
@ Pioneering Application: ScienceBoard is the first to bring computer-using agents into the
domain of scientific discovery, enabling autonomous research assistants across disciplines.

Realistic Environment: We provide a dynamic, visually grounded virtual environment integrated
with professional scientific software, supporting both GUI and CLI interaction in real-time
workflows.

Challenging Benchmark: A new benchmark of 169 rigorously validated tasks across 6 core

domains is introduced, capturing real-world challenges.

Comprehensive Evaluations: We presents systematic evaluations across a wide range of agents
powered by LLMs, VLMs, and GUI action models.

https://qgiushisun.github.io/ScienceBoard-Home/ Page 78
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Shanghai Artificial Intelligence Laboratory
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The University of Hong Kong
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We are just standing at the dawn of a long journey!

Thanks for listening!

Contact: qiushisun@connect.hku.hk



