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Agent System Overview Wang et al. A Survey on Large Language

Model based Autonomous Agents

from Lilian Weng’ s blog
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OpenAl Five LLM Agent with ChatGPT
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Operator, Apple Intelligence,

Deep Research

Claude, Mobile-Agent (OpenAl, &3K. Qwen)

ChatGPT-Agent., Manus
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OpenAl Operator

RITLE

X
-

Claude 3.5 Sonnet (Computer)  Apple Intelligence

My friend is coming to San Francisco and |
want to watch the sunrise with him at the
Golden Gate Bridge tomorrow morning. We'll
be coming from Pacific Heights. Could you
find us a great viewing spot, check the drive
time and sunrise time, then set up a calendar
event that gives us enough time to get thereﬂ

to help me figure'out

ning logistics, °
2025+
Tencent WebVoyager
Web €2 Mobile-Agent
Mobile A SeeAct Sep-Dec
Computer @ CoCo-Agent 7 ] NaviQAte
Cross @& DUAL-VCR Y 4 = Steward
£° uFo - Hybrid Agent
CogAgent & 0s-Copilot 2024 @WMA
% Auto-GUI £) Cradle o amazon AgentOccam
& WebGUM © AutoWebGLM  May-Aug § NNetnav
Tencent LASER B MMAC-Copilot P @ MobA
G Zero-shotAgent - SeeClick ER¥MAgent S
® B OpenAgents \ AutoGLM
WoB 2" MM-Navigator e ¢ LIMAC
$ wee & Tencent AppAgent Jan-Apr % GUI Narrator swasuns TinyClick
G Qweb o WebArena Lenovo Mobile-Experts % OSCAR
¥ DOM-Q-NET G WebAgent \ emergence Agent-E A\ Claude Computer Use
% FLIN S AutoDrold Sep-Dec « Search-Agent
© WebGPT ) & AgentQ
& WebShop *DroidBot-GPT P ' Openwebagent
M"V'A:E @ WebPilot
Jan-Apr 2023
<2023 2
9
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Benchmark Comparison

How WritingBench compares to existing writing evaluation benchmarks

WritingBench

o PRIMARY SECONDARY sTYiE FORMAT £HTH AVG, NPUT
SN aues ooMAmS OMAINS #EQ REQ ReQ. Tokens
A Comprehensive Benchmark for Generative Writing Find and book me the highest o
o A
Lo ol & o x x x 12 rated one-day tour of Rome on
LongBench-Write 120 7 x x v 87 Tripadvisor.
HelloBench 67 s 38 x x . 1210
- I'll search for the highest-rated tour of historic
Explore the Benchmark GitHub Repository WiingBench 229 a oo = Z = ié 2 : 9! ;
Rome on TripAdvisor. Once | find a suitable
option, I'll provide you with the details. Let's
@ Tripadvisor  a Dicover  Trips  Revien

Introduction

Recent advancements in large language models (LLMs) have
significantly enhanced text generation capabllities, yet evaluating
their performance in generative writing remains a challenge.
Existing benchmarks primarily focus on generic text generation
or are limited In writing tasks, failing to capture the diverse
requirements of high-quality written content across various
domains

Example Query from WritingBench

1 need 1o write 8 research proposs focused o7 Guantum computing
applications in financisl risk modeling. The proposal shoud follow the

& Comprehensive Coverage

WrtingBench covers 6 primary domains
and 100 secondary

3 thorough evakuation of wriling
capablities across dverse contaxts.

omains, ensuring

£ Multi-Dimensional
= Requirements

Unique among benchmaris,

WritingBanch evahiates styi, format, 3nd

fengih fecuirements, adgressing the

camplexity o real-worid witing tasks.

Domain Coverage

5 Extended Input Context

With an average input of 1,546 tokens and
maximum of 19,361 takens, WrkingBench
tests models' abifty 1o handle complex,
angthy contexts.

begin.

Worked for 2 minutes ~
Navigating to TripAdvisor website
Selecting "Things to Do" category
Searching for historic Rome tours

Closing pop-up, continuing tour search

BiRome Hotes ThingstoDo Restouronts Fights VocotionRentols Cruises RentalCars  Forums ¥

(i)
Rome: Colosseum, Roman Forum and Palatine Hill
By Cay Wonders

00000 2220 evem

Searching for Historic Rome tours

WritingBench covers 6 primary domains and 100 secondary subdomains

WritingBench addresses this gap by providing a comprehensive
evaluation framework designed specifically for assessing writing
capabilities across multiple dimensions, including style, format,
and length requirements.

Exploring all historic Rome tour options

Closing Colosseum tab, resuming tour search

Budget Justiication Closing tour pop-up, tab afterward
Roferances (using EEE ceaton stye] ) i
Key Contributions Exploring options for top-rated tours

Finase refarence Diase cent Dapers o sl sRo s for Aoiings ity Aeatemie S Erghaning
(© A comprehensive banchmark with 1,239 queries across 6 Srancialmodeiog: Sorting results by tour ratings

primary domains and 100 subdomains

Cortent speckicy  Formatrequremem  Lengen constrart eaucmon Exploring filters for top-rated tours

© A query-depandent evakuation framework with instance- Firce s Baoans RS, .

S s ool St reakemant Matrial efrarce ’
(© Afine-tuned critic madel for criteria-aware scoring with 83%

human alignment ench query gned with matiole requirer Unecanre & Acts.

Potics & Low

o dimensions, smesatng res-wora witing scs
© Demonstration o framework effectiveness through deta ’ ®

curation and model enhancement

Operator
HTFComputer-Using Agent &8, 25

SRARBERFRRER N S1EREBEGHI T{FEILELLM Eﬁ%)ujufiﬁ’iﬁ‘éj]%ﬂ@%“'j>71a=El’\J¢Eﬂﬁij, Sl

Claude 3.7 sonnet (computer use) AGPT-4
o
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%5 manus Five-Minute Ocean Meditation Audio for Wayne q

Manus BB HE X
Manus [EZERS
TEETSS pipd dnstall numpy scipy

Generating background ocean sounds for the meditation

»-) TEfETRS apt-get update 8& apt-get install -y Ffmpeg

. y helll
Generating background ocean sounds for the meditation e

»-) TEZEH{TES sudo apt-get update && sudo apt-get install -y Ffmp ubuntu@sandbox:~ $ cd /home/ubuntu & pip3 install numpy scipy

Requirement already satisfied: numpy in ./.local/lib/python3.10/site-pac

Generating background ocean sounds for the meditation using alternative methods. kages (2.2.3)
Collecting scipy

%3 Manus Downloading scipy-1.15.2-cp310-cp318-manylinux_2_17 x86_64.manylinux2@
14 x86_64.whl (37.6 MB)

I'm working on creating your ocean-themed meditation audio. I've written and refined a personalized 5- 37.6/37.6 MB 36.3 MB/s eta

minute meditation script that incorporates your name and ocean imagery. Now I'm working on generating 9:00:00

the ocean background sounds. I'll be using an alternative approach since I encountered some technical s tallinsleolicctadipackagesecing

Successfully installed scipy-1.15.2

limitations with audio processing tools. I'll keep you updated on my progress. B —

PSP NITREN L B3

#4455 Generate background ocean sounds ~

Generating background ocean sounds for the meditation using alternative methods.

=) EfEiT®

» BEh
14 Dl °

Manus/Open Manus
Manusigifd “FEXR-ME-PUT-3T" EiEEat, TERFIFEHESERREEREMA TR, TR
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18], AEEMISINGTC2025
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Institute for Intelligent Computing of Alibaba Group

& https://arxiv.org/abs/2502.14282
+ Github: https://github.com/X-PLUG/MobileAgent/tree/main/PC-Agent

ERIEFEEERGTC20250I0T18), 7o |\ RIS (B
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Mobile-Agent-vi

Single-agent for
multimodal mobile

phone operation.
& o

QCon
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Mobile-Agent-v2

Multi-agent for
multimodal mobile

phone operation.
\_ J

& EE{AMobile—-Agent

Mobile-Agent-E

Multi-agent for
self-evolving mobile

-

Qhone operationj

PC-Agent

Multi-agent for
multimodal PC

operation.
\- 4

\ agent. )

GqUI-Owl &
Mobile-Agent-v3

Multi-modal and
multi-platform GUI
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7 Mobile-Agent: The Powerful GUI Agent Family by Tongyi Lab, Alibaba

Github 6.1k stars
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HTFGPT408h
Vi ety Agent 75% 30s
HTGPT40%
2024.6 o
V2 NeulPS2024 Agent 80% 60s
2024.8
V3- CCL Best HEFQwenVL o
Preview Demo AYZZAgent 5% 10s
=ARES
> o
V3-E 2025.2 1arz$i?£§%£ B 859 55
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Visual Perception

4 [Instruction: Navigate to “Fhjf” ] ‘ Instruction: Tap a “like” for this video ]

lick icon (white heart

% click text (75#f)

1542 © [~P At -1

| ®

g Crop & Draw
A

icon)

-

. OCR 1

5 ‘ Which red box with the text “ii” you want to click?

1454 @ a 1454 @ [~} 1454 @ @
[
« ER
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0 iy
X Zhejiang, Hangzhou
0 @
84mi  Hangzhou
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History Screens & Operations

» Focus Content Navigation

.........

Type (today's Lakers
game results)

Tap the text (today's
Lakers game results)

| Tap the text (Search
» or type URL)

Home

- Open app (Notes) —

Open app (Chrome)

\

Tap the icon (yellow

circle with a plus)

141 132 &

J
Lakers

Task Progress Navigation
Open Chrome app

Search the game results
Back to home page

Open Notes app

Create a note to type news

TR R

Instruction: [Search the result for today's Lakers game, and then create a note in Notes to write a sport news for this result. ]

.

Planning

1

Type (The |

QCon

ERREARKE

QR Image-text Interieave Input [12K Token] Y - Decision @@ |4 Accuracy )
# System # # Iteration 1 # # Iteration 7 # [Y 86.5

Instruction: Screen: Screen: _ B

...... I K mage l:> S % 50.7

Operation Operation: Operation:

Space: Open app Tap the icon

...... (Chrome) (yellow circle 4 e

with a plus) Single-agent Architecture > " :

2 Mobile Operation Assistant Single-agent Multi-agent : ®
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lanning Stage

I E BE{fAMobile-Agent-V2

Decision Stage

Reflection Stage

Last Operation

Completed Tasks

Process
v start

| need to open
the weather app
first. It can be
seen from the
previous step
that this task has
been completed.

N

Planning Agent

Screenshot

Completed Tasks

Process
ff start
Open

> \/"weather"

Update

app

User Instruction

Memory Operation
Unit History

(L

# User Instruction @

Check today's weather,
then go to Notes and
write a dressing guide.

|

# Last Operations
[Open app (Weather) l

User Instruction

Memory Operation
Unit History

i

(U

QCon

ERREARKE

Global Information

The weather app is
currently open. So |
need to record the

the page. Then return

the next app.

weather information in

to the desktop to open

Decision Agent

Record
weather

@
[ Back to
home

Last Screenshot

# Thought:
| have checked the today’s

weather and | need to go Home

page to open the next app

# Action:
Home

# Memory:

# Memory Unit §
[The weather is xxx. |

Update the weather

User Instruction

Update Memory

@
=
Memory Operation
Unit History
- S
=t

It can be seen from
the screen before
and after the
operation that the
device returns to the|

Erroneous Operation

desktop. Therefore Go Back :?
this operation was and Retry “a
successful.
Or
Reflection Agent Viafociive Oneration
@ l
-0.
>
H | 4
Reflection Retry ‘?
Or

Correct Operation

v/

Continue :;

Reflection :f

v/
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Basic Instruction

Advanced Instruction

Basic Instruction

Advanced Instruction

Method
CR DA RA SR CR DA RA
System app
Mobile-Agent 5/10 412 376 - 3/10 373 329 -
Mobile-Agent-v2 9/10 86.8 825 933 6/10 827 782 844
Mobile-Agent-v2 + Know. 10/10 975 982 989 810 889 872 914
External app
Mobile-Agent 2/10 383 354 - 1/10 292 270 -
Mobile-Agent-v2 8/10 979 940 925 5/10 779 741 788
Mobile-Agent-v2 + Know. 10/10  99.1 956 973 810 87.8 83.0 859
Multi-app
Mobile-Agent 528  50.0 - 0/2 333 314 -
Mobile-Agent-v2 100 929 91.6 22 100 93.8 929

Mobile-Agent-v2 + Know.

Method
SR CR DA RA SR CR DA RA
System app
Mobile-Agent 9/10 925 89.7 - 4/10 620 713 -
Mobile-Agent-v2 9/10 95.0 929 965 6/10 76.0 77.6 88.4
Mobile-Agent-v2 + Know. 10/10 100 962 987 &/10 853 879 920
External app
Mobile-Agent 7/10 79.7 720 - 3/10 453  38.7 -
Mobile-Agent-v2 9/10 97.1 938 962 7/10 897 910 934
Mobile-Agent-v2 + Know. 10/10 100 982 974 9/10 97.1 942 985
Multi-app
Mobile-Agent 2/2 100 91.2 - 172 86.7 929 B
Mobile-Agent-v2 2/2 100 974 100 172 933 933 80.0
Mobile-Agent-v2 + Know. - - - - 2/2 100 100 100

QCon

ERREARKE

Table 1: Dynamic evaluation results on non-English scenario, where the Know. represents manually
injected operation knowledge.

Metrics. We design the following four metrics for dynamic evaluation:

* Success Rate (SR): When all the requirements of a user instruction are fulfilled, the agent
is considered to have successfully executed this instruction. The success rate refers to the

proportion of user instructions that are successfully executed.

Completion Rate (CR): Although some challenging instructions may not be successfully
executed, the correct operations performed by the agent are still noteworthy. The completion

rate refers to the proportion of correct steps out of the ground truth operations.

Decision Accuracy (DA): This metric reflects the accuracy of the decision by the decision

agent. It is the proportion of correct decisions out of all decisions.

Reflection Accuracy (RA): This metric reflects the accuracy of reflection by the reflection

agent. It is the proportion of correct reflections out of all reflections.

Table 2: Dynamic evaluation results on English scenario, where the Know.
injected operation knowledge.

represents manually
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Mobile-Agent-E

Ay
‘l: L-AO — Ap — An

Hierarchical Agents

{3 @ Self-Evolution e
4 N

9\", Shortcuts

Name: Tap Type and Enter
Arguments: ["x","y", "text"]
Description: Tap an input box at
position (x, y), Type the "text",
and then perform the Enter
operation. Very useful for
searching ...

Precondition: There is a text
input box on the screen with no
previously entered content.

@ Tips

1. By default, no apps are
opened in the background ...
14. If a tap action does not
work as expected, consider
tapping alternative areas of the
screen ...

\_ Long-term Memory —/

QCon

ERREFARKRE

Low-
Level
Actions

Task Query: I want to buy a brand-new Nintendo Switch Joy-Con. Any color is fine. Please compare the prices
on Amazon, Walmart, and Best Buy. Find the cheapest option and stop at the screen where I can add it to the cart.

% Shortcut:
Tap_Type and_Enter

=[S

High-level Plans: 1. Open Amazon and seaerch for Nintendo Switch ~ —> 2. Note the price and proceed to the next App —
J
@ Tip:
... If the task requires m

—>» 3. Open Walmart ... 4. Note the Price ...

stopping at a specific
screen, ensure the

% Shortcut: ; d
Tap_Type and Enter .. E

nen P[] hae
— e [ RERETS >
e - sy e
= a - 3495 —
[ o]
. W ¢

L
"

F '(%;iwﬂome @ o witch_App

screen is fully loaded ... —

—» 5. Open Best Buy ... 6. Note the Price ...

Mobile-Agent-E on a long-horizon, reasoning-intensive, multi-app task

—>» 7. Open the app with the cheapest price ...

tiald

Satisfaction Score (%)

Satisfaction Score (%)

Previous SOTA
Mobile-Agent-E

100

®

60
40

20

00 02 04 06 08
Normalized Steps

All Tasks
Previous SOTA
Mobile-Agent-E
Mobile-Agent-E + Evo

100
80
60
40

20

Gemini-1.5 Claude-3.5 GPT-40

Comparison with SOTA

Task ID: 3_nintendo_switch_joy con

1.0

SZ9ES:
HYTEZUEE. SEML

AR S AppiR(E

SFIHL
REBFERNESITER, N
ZIh=>, BiEmk
TipsFdShortcut
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— Mobile Device — Environment
—_—
( = s S¢ St+1
I o e % S o
—> Manager Ay, (Ap) @ —\ (Ap) (Ap) Agent Loop on Task T
Input _l~ Low-level Action '_i_ _l
Query AAA ¢ I
| s £ L ;
. 8==Y——> Operator Ao Action Reflector Ar —0K}—> Notetaker Ay
. High-level Plan A A = E § =
[ : [— =
0 LS S | Escalate to manager G - D
' on consecutive errors . Progress Noteﬂ

Update

QCon

ERREARKE

Full Action History Self-Evolution Module

;tﬁ' Shortcuts @ Tipsj (\ for Task [
Long-term Memory J Experience Reflectors Ags Aer
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=St

Model Type

Satisfaction Score Action Accuracy Reflection Accuracy Termination Error

(%) T (%) T (%) T (%) |

AppAgent (Zhang et al., 2023) Single-Agent 25.2 60.7 - 96.0

Mobile-Agent-vl (Wang et al., 2024b) Single-Agent 45.5 69.8 - 68.0

Mobile-Agent-v2 (Wang et al., 2024a) Multi-Agent 53.0 73.2 96.7 52.0

Mobile-Agent-E Multi-Agent 7194 85.9 97.4 32.0

Mobile-Agent-E + Evo Multi-Agent 86.9 90.4 97.8 12.0
Gemini-1.5-pro Claude-3.5-Sonnet GPT-4o0

Model

SST AAT RAtT TE| | SST AAT RAT TE| | SST AAtT RAT TE|
Mobile-Agent-v2 (Wang et al., 2024a) | 50.8 634 839 64.0|709 764 969 32.0|53.0 732 96.7 52.0
Mobile-Agent-E 709 743 91.3 48.0 | 755 91.1 99.1 12.0|75.1 859 974 320
Mobile-Agent-E + Evo 71.2 774 89.6 48.0 | 83.0 914 99.7 12.0 869 904 978 12.0

QCon

ERREFARKRE
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Screenshot-Elements

RiaHnE R

.

[XML|| XML |[XML|[XML| !
3 ]

BaitRiEs

Train Set —> SFT

. AT '

Agent Model

* GPT-4o0/Claude #riETTE
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@® Mobile-Agent-V3 & GUI-Owl
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platform virtual
environment
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tion framework

Observation
—_>
(—

Mobile-Agent-v3

Highlight Capability
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@® Mobile-Agent-V3 & GUI-Owl
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® GUI-OWIE{KZZHflow

(s ysterm Message

Action Space
. * key type terminate wait scroll
\\

click right_click double_click middle_click
- User Message
Task Instruction Compressed Histories Observation
Find The Ritz-Carlton hotels in Step 1: Clicked on the 'Meetings &
) Washington DC that can hold a Events' link Step 2: Clicked on the Group e
@i student social event from May 9 to Travel -
May 12 and will require 7 guest ) : —
rooms and an event space for 50 Step 16: Clicked on 'The Ritz-Carlton' to
filter available hotels in Washington DC
\\ A o
— =
Response Message —
N
Reasoning Summaries
I'm looking at the calendar, which is currently showing May 2023. Clicked on May 9, 2023
f* —| Since the event is scheduled to start on May 9th, | need to select that
- date as the starting point. My goal is to organize a student social y
event in Washington, DC, so choosing the correct date is the first step ’ ol I;\Ct'or: ) o
in checking venue availability and planning the schedule. I'll go S COIMPUIET M3ts, atau el
ahead and click on May 9, 2023, to set it as the event start date. {"action®: "click”, "coordinate": [589, 341]}
% S
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® GUI-OwIEES g —-Grounding
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® GUI-OwIEIE S R iEis- B & LTS R

Query Generation Module

Queries | Agent

Trajectory Generation ¢

Correctness Judgement Module

...............................

| Incorrect Trajectories !

Pass@N§

Manual
Annotation

QCon

ERREFRAE

InfoQ REIER



@® Mobile-Agent Agentic RLEE/J$EF

Data
Center

Observation Parsed
/ Reward Action Raw Batch T
Task ID
Task Plug-in Trajectory Rollout Manager
& Reward

Messages 1 T Completion

Training Batch

Async Rollout Service

Scalable Experience Maker

QCon
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@® Mobile-Agent V3 AgenttEZE

QCon
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® Mobile-Agent V3sLiE

Steps
34 A
EEl 15 Steps
I 50 Steps
32 A
30 A

Score

28
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20 1 29.4
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Scaling of Historical Images and maximum interaction Steps
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® Mobile-Agent V3L

Model Success Rate (%)
Mobile-Agent-E (Wang et al., 2025b) Agent-S2 (Agashe et al., 2025)
on AndroidWorld on a subset of OSWorld-Verified
Baseline Models
UI-TARS-1.5 (Qin et al., 2025) 14.1 14.7
UI-TARS-72B (Qin et al., 2025) 14.8 19.0
Qwen2.5-VL-72B (Bai et al., 2025) 52.6 38.6
Seed-1.5-VL (Team, 2025) 56.0 39.7
Our Models
GUI-Owl-7B 59.5 40.8
GUI-Owl-32B 62.1 48.4

Performance comparison on agentic frameworks
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@® Mobile-Agent V3= FHDemo
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® Mobile-AgentFFER

Mobile-Agent Family

Mobile-Agent V1 |
Mobile-Agent V2 |
e Mobile-Agent-E ’
@/@ *20:08 PC-Agent ’
"N/’ Mobile-Agent GUI-Critic-R1 |

7 Mobile-Agent: The Powerful GUI Agent Family by Tongyi Lab, Alibaba

| GUI-Owl J

‘ Mobile-Agent V3 }

ADemofr @, BiRLE, REAPIHIBCEFIR

https://github.com/X-PLUG /MobileAgent
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