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Challenges

Implementations & Explorations

e Web Copilot
e Web Agent
e Agentic Web
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Service

Challen% —Web Service ExperienCe I*P
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4. Select ticket typé énd
entrance

ooman

7.Fill in visitor information

the Winter Palace homepage

2. ticket purchase page

wooas

5. Scroll to next option

8. Select payment method

6. Select time slot and visitor

category

9. Scan to pay

® Extreme Service Fragmentation
v' Lack of "Super Apps"™ The Web is the primary
interface for practical life tasks: shopping, dining
travel, and medical health. Digital infrastructe
scattered across millions of independent web p@
v" The "Web Island" Effect Sovereignty and lang
barriers create thousands of mutually exclusive
service silos.

® Service Processes complexity
v" Cross-sland Retrieval: Users struggle with
inefficient information gathering across

9¢0¢ JV °

disconnected domains.
v Decision Mazes: Completing a single task requires
navigating massive, complex branching logic withi
and between websites.
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Producers

Web Copilot

mode Search, Summarize, Rewrite,
Translation, Reading mode, etc.
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Web 2.0: Read-Write

Consumers
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Producers

Web Agent

Elevating Browsing Experiences with Al. Al Intent-driven, autonomously perceives web
semantics and executes complex
operational sequences to fulfill tasks
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Web 3.0: Read-Write-Executable
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Agentic Web

New Paradigm: web content and
architectural design are specifically
optimized for "Al Agent operations"
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Immersive Translate

Continuous translation.
Indmage text translation.

Cross-domain iframe translation.
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Home China Innovation o
Galactic Energy completes
sixth sea-based launch of
Ceres 1 rocket

By ZHAO LE! | chinadaily.com.cn | Updated: 2026~
01-16 11115
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.

A Ceres 1 carrier rocket carrying a group of
satellites belonging to the Tiangi constellation
blasts off from the waters near East China's

Shandong province, on Jan 16, 2026.
[Photo/Xinhua]

Galactic Energy, a private rocket maker in
Beijing, conducted the sixth sea-based
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s Web Copilot: Al in web engine
more intelligent, more immersive

Reader mode
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Intelligent identification of novel-
type websites.
Intelligent recognition of
characteristic elements.
Heuristic analysis of main content.
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Al Search

Al mode search based on Celia
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Web Al APIs

Empowering front-end deve,
with native Al capabilitie
API: Translation, Write
Language Detection,

Summarization, Promt, Prqg

‘Web Application

‘WebEngine

WebAI APIs

App's AT Modal Celia On-device

Local hardware (CPU / GPU / NPU)
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&, Web Agent: Challenges

—— Challenge 2: Perception and Understanding
Challenge 1: Benchmark Evaluator Cross-modal understanding of elements such as
Domain-specific benchmarks (e.g., <----- EE images, videos, and canvas.
for restaurants, hotels, food delivery) trévey Handling dynamic elements like pop-ups and
capable of evaluating whether lazy-doading components.
performance meets commercial- —_— «

grade requirements. Web Agent

web semantics

A2UILUI

x

»
»

Web Environment

web operation

Challenge 4: Complex Task Planning
Executing a task such as "find and book the
cheapest hotel" requires decomposing the
objective into 50+ sub-tasks, involving cross—
website queries, multi-step price comparisons,
and complex decision-making.

—————————-——1‘————————-

Challenge 3: Operation performance
Each " Thought + Action + Observation " cycle
requires an LLM call. The overall execution speed
cannot yet compete with human efficiency.

The success rate should meet commercial standards

Challenge 5: LLM Context Inflation
Dense web page content.
High number of sub-tasks.
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Screenshot + Set-Of-Mark

Automated tools pre-identify potential interactive elements on web
screenshot and overlay them with prominent visual labels. By
deeply binding visual coordinates with semantic metadata, this
technique empowers LLM with the ability to precisely locate and

manipulate interface elements.

o P,

Q¢ Web Agent: Accurately perceive web sema

Webpage with SoM of Interactable Elements

Original Webpage

OpenHarmony ArkWeb:
+ getinteractive elements
* generate marks for elements

[7] [A] [Comments]

[8] [BUTTON] [Hot]

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

SoM Elements and Text Content

Annotated Page Content

A hierarchical representation encompassing text, geometri€
coordinates, visual styles, interactive attributes, and semap
roles. This provides the Al with high-fidelity, structured, g
action-eoriented content input.

A paradigm shift from 'passive rendering' to ‘proactive
comprehension’.

"nodeld": 42,
"elementId": "m-1",
"role": “button",
“name”: “fnAME",
"description”: "Add to shopping cart",
“attributes": §
"class": "btn-primary",
"type": "submit"
,
"rect": §
"x": 450,
“y": 820,
"width": 128,
"height": 46

.9¢0¢C DV

5

“isVisible": true,
*isClickable": true,
“markLabel™: "1"

5

i
"nodeId": 85,

OpenHarmony ArkWeb:
+ get annotated info for specific elements
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Experience-driven Agent: Learning from Demonstration

» Demonstration Collection
v' Record User/Agent trajectories using recorder based on Playwright
v' Abstraction & Generalization (semantic encoding)
v' Convert into RPA (Robotic Process Automation) Scripts by Web Agent

N

* Online Execute & Evolve

v When the Agent receives a new task, it performs a pattern match; if a match is found, it "replays" the RPA Script
directly to achieve one-step task completion.

v The result of RPA Script execution will be used to update Agent memory and demonstration collection.

Fallback: "Thought + Action + Observation" cycle
Generate Chrome DevTools Protocol (CDP) commands in real-time to execute webpage operations step by step.

OpenHarmony ArkWeb:
Execute web operation through CDP commands: navigation, click, scroll, type, send_keys, select, etc.
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%v websites through autonomous learning

® Agentic Web: a long-term journey that requires the entire web
ecosystem to adapt through standardized semantic upgrades

and protocol integration.

v NLWeb: Legacy websites require refactoring—including data structuring,
semantic enhancement, and the deployment of standardized protocol
endpoints—to facilitate more seamless access and utilization by Al
agents.

v" WebMCP: Web developers encapsulate application functionalities and
explicitly register them to browser as JavaScript Tools, enabling Al
agents to directly invoke website features with a level of speed, precision,
and reliability that far exceeds human perception

Short-term Solution

Autonomously building Web MCP Tools based on

interaction behaviors with existing websites, enabling

cost-effective and high-efficiency integration of legacy

sites into the Agentic Web network. e B

\0®

OpenHarmony ArkWeb:
*  Will support WebMCP too

Al Platform

2.LLMin the cloud communicates
with a browser-backed agent to
observe and act on the web page
in the browser

4. WebMCP functions can update
Ul and make calls to HTTP APls in

the service

Web Browser

Browser-integrated %

agent

% WebMCP JS <@

Running Page
<index.html>

HTTP

Third-party service
(example.com)

Web Agent ]
. [
1

|

3. Browser agent uses tools
defined by WebMCP API to
directly execute JavaScript
functions in the context of the
running page

1. Browser loads web page as

usual

Auto generated

Agentic Web
—WebMC
Y

I Generate

|
hyeb semantics

Iweb operation

——
—_

I

Web Environment
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Email: liuyaoming1@huawei.com



