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» Large language models as agent

Imagine that you are a home robot, and is asked to go to the kitchen to fetch something from the fridge.
The image below shows your current position. Please plan your next action.

My next action would be turn right and move forward towards the hallway, as | can see that the kitchen is
likely located in that direction. | would then continue to navigate through the hallway until | reach the
kitchen and locate the fridge.
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» Large language models as agent

Now you are at the kitchen, this is what you can see from there. Can you see the fridge from here? What is
your next action?

From this position, | can see the fridge on the right side of the kitchen. My next action would be to move
forward and turn slightly to the right to approach the fridge
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» Large language models as agent

Imagine that you are a robot operating a

computer... You are asked to find a detailed :
recipe of Mapo Tofu. -
Below is what you see on the computer "':“’

screen, predict your next move...

Next move: | would move the mouse to the
Google Chrome icon located on the left side of the
screen, approximately 1/3 of the way down from
the top. | would then click on the icon to open the
web browser.
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» A Simple Agent Prototype

Perception Decision Action

Limitation of text-only input in current agent design
« Control alone is a big discipline

Insufficient knowledge in LLM & high learning cost
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» Significance of Interface
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» Agent on Interface

« Actions have clear semantic meaning, providing a user-friendly interaction method
« Large language model focus on decision making

 Relatively easy perception of environment and state
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» Goal

« Develop Ul-based agent frameworks with strong generalization capabilities
B Develop an multimodal LLM that can accept multimodal inputs

B Developing an embodied agent that can interact with interfaces, such as mobile phones
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Observation: The screenshot shows the Telegram app, Observation: The screenshot shows a YouTube search
a conversation from "Agent Liy" with a message... result for "Wonderfyl Tonight" ...
Thought: To complete this task, | should input the text with Thought: To complete this task, | should insert a
this answer into the input field labeled with the tag ;7 praising comment into the text input field labeled 2.

: text("The Toronto Raptors won the 2010 NBA ") : text(“This is such 2 timeless piece...")




AppAgent

Chat with the user
Q Te|egram Agent Liu and
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Observation: The screenshot shows the Telegram app,
a conversation from "Agent Liu" with a message...
Thought: To complete this task, | should input the text with
this answer into the input field labeled with the tag ‘7"

: text("The Toronto Raptors won the 2019 NBA ... ")

Search music video song
vo uTu be Wonderful Tonight and
leave a praising comment

soe@OO ok T

@ wdeivit. a8 & N @

ErcGlapton - Wondarful Tonight. g
[Ci6icial Live]

Eric Clapton - Wonderful Tonight P
[yrics)

Observation: The screenshot shows a YouTube search

result for "Wonderful Tonight" ...

Thought: To complete this task, | should insert a

praising comment into the text input field labeled 2’.
: text(“This is such a timeless piece...")

. Send an email to
' GI I Ia I I janedoe@email.com to

ask her about her new job
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Primacy Frogy appageqtQD IO gail com

© icopuraicon -

-1 ) . o
sccou et ® 5T
Inquiry About Your hgy Position

Dear Jane Doe,nnl 4 writing to inquire
about your new position that you
recently started. Could you please
provide some detailgigbout your new
role and how you are finding the

o experience so far?nnLooking forward to
hearing from younnBest regards|

-
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qlwielritiylulijolp
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Observation: The screenshot shows a smartphone's

email application ...

Thought: To complete this task, | should type the

content of the email asking Jane Doe about her new job.
: text(“Dear Jane Doe,\n\nl am writing to ...")

AppAgent: Multimodal Agents as Smartphone Users
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» AppAgent

Deployment Bhase

Doc Source: Human Demonstration
APP: Gmail
Task: Send an email to johndee@email¥e
to ask him about his recentitriplto]ifasjVegas}
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» AppAgent

DoaSourcedldumanlPemonstration
lightrrom
jlaskdlmprovelthisiimageluntillit looks good to you
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» AppAgent

.
[ ] ® AppAgent — Python learn.py — 80x69 ) @ @m Gl o TNYALOO
(venv) jiaxuanliu@JIAXUANLIU-MB@ AppAgent % python learn.py
Warning! No module named 'soundfile' No SIM12:24 M ¢ ov (4R 9038/ TAGED4

warning! No module named 'tensorflow'

X

Cheose from the following modes:
1. autonomous exploration

2. human demonstration

Type 1 or 2.

1

Authenticate your
account

We need to make sure that you're a real
person

Authenticate

53017a35aa44a1488.6160131004

i(p)

Audio
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» AppAgent
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» AppAgent

« Complex software

» Easy software
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» AppAgen
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» Action Space

* Tap(element : int)

* Long_press(element : int)

* Swipe ( element : int, direction : str, dist : str)
* Text(text : str)

* Back()

* Exit()
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» Human-Like system design

% ] dX: 0.0, Y: 0 Xv: 0.0 Yv: 0.0 0.04 0.04
01451 IEI ] (g v a L) P'S ‘9_1' '§V(i‘!‘y

Weixin Q ®
jiaxuanliu
6 QQAgent
ERE B “Briefly describe the functions of the four buttons in the bottom bar
@) TencentNews of this screenshot.”

S
n Weixin Team

“Can you provide the bounding box coordinates for the Profile Phot
o button on the screen?”
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» Human-Like system design

* Quick Learning process
» Self-exploration
»Watching demos

* Good generalization capability
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» Human-Like system design

* Explore how to use an App (self-exploration or watching demos)
* (Generate a document after exploration, used as an external database
* Refer to the Doc for better decision making
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» Exploration Phase

“Tapping this Ul

; element opens the

\,__ color settings to adjust
the color of the image.”
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» Exploration

l —| Doc for App
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» Deployment Phase

Task:
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» Deployment Phase

., | © 0]o]
serve, Think, Act, and Summarize ﬂ - O T O {t - O
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» Deployment Phase

Lightroom: improve the quality of this image until it looks good to you

NoSIM&01MB@B @ - %N 1898/s =B [0+ NoSIM602MEB@@@ - (%N 1.08K/s

2 ‘?‘ ® & < i Observation S "J‘ ® @

The screenshot shows a photo editing application
interface with various adjustment settings for
exposure, contrast, highlights, and shadows. -
These adjustments have numeric tags 20, 21, 22, Vo
and 23 respectively. The settings are currently at . \
their default values, and the image appears . )’f.\ S L
underexposed, needing improvement in lighting. ~ \ &
Thought T SR

To improve the image quality and correct the
underexposure, I need to increase the
exposure. The slider for the exposure setting
is labeled with numeric tag 20, which I can
SO interact with to adjust the exposure level. I will conifast
Highlights 1o swipe right on this slider to increase the Highlights
exposure.

Exposure Exposure

Shadows Shadows

Action

swipe(20, "right", "medium")



» Experiment

Method Document Action Space | SR 1 | Reward T Avg. Steps
: None Raw 22% | 0.6 4.0
GPT4 (Baseline) —gore Ours 48.9% | 3.5 6.9
Auto. Exploration Ours 73.3% | 5.1 4.4
AppAgent Watching Demos  Ours 84.4% | 4.7 5.1
Manually Crafted Ours 95.6% | 5.5 5.5
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» Significance and Impact

« Revolutionizing Human-Computer Interaction
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» Significance and Impact

 Digital employee and super assistants
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» Significance and Impact

« Software testing and user study
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» More Research on Agents

- The AppAgent framework and ideas have been validated in the company’ s key prouducts such
as image editing and 3D room layout generation, and will continue to be explored and

developed in the future.

‘remove the left person”  segments the image first Erase the person Inpaint the region
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» More Research on Agents

« We also design agent, MovielLLM, to create movies for training long-video understanding

models.

§| 1wonder what Could this...

) mysteries I could this be
will find in ) for me?

§ these old pages.

Frame 388 Frame 389

Words penned How did he
with such know of my
passion... Could feelings for
it be Thomas? him?

Frame 392 Frame 393

Question: Why is Rosamund so surprised and
I must let emotional after reading the letter?
Thomas know,
he must know
how I feel. reflects the same feelings she has for Thomas.

Answer: Because she believes that the love letter

Frame 394 Frame 395
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» More Research on Agents

* AppAgenttEBZRSBREATINEGRE, 3D/NEFERISE BRI, RRERPEIRESERE
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» LLM for Agents
FHbRBIEE ISR

- ZE, Kcontext, IBf#RESN

- OCREEZD (Z1BE

* Visual pointinglYgef] (BiZMtE, FHFEREGRTR)
- ERRE. TERAYEE

» In-contextggf] (HBTUERE)

« App/UIgYscEEigss

- FSHRERREFIRrEE] (PE)

- RS LLM TR
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