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IEHIE Al models are actively assisting humans with an increasing number of daily tasks by
leveraging external tools. While these tool-empowered agent systems can effectively carry out
real-world tasks, they also pose risks of harming the physical world if they make unsafe decisions
or errors. This talk begins by introducing representative agent frameworks, illustrating how the
integration of different tools reduces the controllability of these agent systems. We then elabo-
rate on our recent efforts to ensure Al safety and develop safe Al for controllable agent systems.
Specifically, our progress spans all four core steps in the agent workflow: user input scanning,
inherent model safety, tool usage monitoring, and output verification. Collectively, these
advancements drive us toward our proposed Al safety development paradigm, which governs
the co-evolution of Al systems’ safety and performance. The talk concludes with a discussion of

the existing challenges to this objective and our strategies to address them.
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BAIDU WENXIN

A series of knowledge-enhanced large models, from general-purpose to industry-specific, independently

BAIDU

Founded in 2000, Baidu's mission is to make the complicated world
simpler through technology. Baidu is a leading Al company with a strong
Internet foundation. We are one of the few companies worldwide
operating on a full-stack layout in Al. Driven by the company’s deep
learning platform PaddlePaddle and pre-trained model ERNIE with
real-world applications across industries, Baidu stands at the forefront of
the industry, achieving end-to-end optimization and significantly
improving operational efficiency.

Over the past decade, we've invested nearly 190 billion RMB in research
and development. This sustained investment has propelled us to the
forefront of the Al landscape, with pioneering self-developed technologies
and leading positions in Al patent applications.

Baidu has long been at the forefront of deep learning research. Its
PaddlePaddle, open-sourced in 2016, is the first open-source deep
learning framework in China. Its ERNIE 1.0, released in 2019, marks a
significant step forward in LLM development. Based on these
technological advancements, its Al chatbot "ERNIE Bot" was developed
and publicly launched in 2023. Baidu's open-source reasoning model,
ERNIE-4.5-21B-A3B-Thinking, topped Hugging Face's trending models
list in 2025. In January 2026, Baidu officially released its foundation
model ERNIE 5.0. In May 2026, Baidu launched ERNIE 5.1 to further
enhance ERNIE's capabilities and performance.

developed by Baidu, speed up Al innovations and empower the industry to upgrade.

2023.5

ERNIE 3.5

2026.5
ERNIE 5.1

2026.1
ERNIE 5.0

2025.11
ERNIE 5.0 PREVIEW

* Natively Multimodal Model
* Elastic Training

2025.9
ERNIE X1.1

2025.6
ERNIE 4.5 Series Open-Sourced

2025.4
ERNIE 4.5 Turbo / X1 Turbo

2025.3

ERNIE 4.5/ X1
« Deep Thinking
* Multimodality

2024.6
ERNIE 4.0 Turbo

* Knowledge Distillation

2023.10
ERNIE 4.0

« Incremental Learning
* Multi-dimensional Reward Model
* Agent

« Factual Knowledge Enhancement
« Reasoning Enhancement

2023.3
ERNIE Bot

* Knowledge Enhancement
* Retrieval Augmentation

2021.7
ERNIE 3.0

« Dialogue Enhancement

2019.7 * Knowledge-infused Learning

ERNIE 2.0
« Knowledge-guided Multi-task Learning
2019.3

ERNIE 1.0

* Multi-granularity Knowledge Fusion Learning

Knowledge

Fine-Tuning

REEVE]

Enhancement Augmentation

Supervised Reinforcement

Learning

Pre-Training Models

Dialogue
Enhancement

Prompt




