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Eliza Chat bot

» Hello, My name is Eliza. How may | help you?
* Hello

* How are you today.. What would you like to discuss?

* yes

> | understand.

* how are you?

> Why are you interested in whether or not | am ?

chat:

CHATGPT

@OpenAI
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obots are one of the ultimate forms of
robots in the future
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are accelerating into an Al era powered by
humanoid robots

The History of Science and Technological Progress

T3

The 1st Industrial The 2nd Industrial The 3rd Industrial The 4th Industrial
Revolution Revolution Revolution Revolution
Steam Technology Electrical Technology Information Technology Ai-Quantum Technology

Mechanization Electrification Automation Intelligentization



ound of Labor Supply and Demand in
China's Manufacturing Industry

y 2025, the shortage of manufacturing workers in China will be close to 30 million,
vith a shortage rate of 48%!

—— {Guidelines for the Development Plan of Manufacturing Talents)
by the Ministry of HRSS. 1IT. Edu.

Frontline workers face high labor intensity, which is the main reason for the labor
shortage in the manufacturing industry.

0eRPA  mw

Assembler: Repetitive tasks ~ Sorter: Frequent Bending  Inspector: Prolonged Standing




Frontline workers in
nstructured environments

Assembly/Sorting/
inspection/--
._‘ ( Are still not replaced)

Humanoid can adapt to unstructured environments, which can alleviate the
contradiction between frontline labor supply and demand

Humanoid Industrial Industry Humanoid

: : Scenarios
» Bipedal Locomotion g,

« Dual-Arm Manipulation'{‘

-

« Dexterous Hand




jationally, New Humanoid Robots for Industrial

Scenarios Have Been Released
2022 Tesla Optimus

2021 Agility Digit
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2024 Physical Intelligence 2024 BD Atlas 2024 Tesla Optimus

2024 Sanctuary AI Phoenix 2024 1X NEO Beta
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s Introduced Policies to Support the
elopment of the Humanoid Robot Industry

2023 MIIT {Guiding on the Innovation
and Development of Humanoid Robots)
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5.
Promote the Application and Popularization of Humanoid

Robots in Processes Such as Assembly, Transfer, Inspection,
Maintenance and Others.




Embodied Al Development Elevated to Policy Priority

Embodied Al is listed in China's Government Work Ministry of Education States: Al Empowers the
Report for the First Time Development of a Strong Education Country
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China is accelerating Embodied Al policy support at both central and local levels.
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Industrial manufacturing will be the first large
application field for humanoid robots
Matket Space ) i Investmenl}asswe Deploymnt of Sart anufacturing
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Industrial manufacturing has emerged as the global
battleground for humanoid robots

Walker S2 Digit Optimus Apollo
176cm / 73kg 175cm / 48kg 173cm / 63kg 172cm / 72kg
2025 2021 2024

2023

| GEELY | 29 NIO

amazon '



Humanoid robots will perform highly repetitive, high-risk,
and highly complex tasks.

Chemical Handling

Bolt Tlghtenlng



Technological Boom & ' ¥
Empowers Humanoid Robots » j
S

« Humanoid robots are the ultimate physical carrier of Al.

- They form a closed loop covering perception, decision-making, \
planning, execution, and learning.

« Multimodal large models enable humanoid robots to better
understand the world.

« The combination of multimodal large models and humanoid robots
represents a major step forward toward artificial general intelligence . \



From Internet Al to Embodied Al

Jensen Huang: The Next Wave of Artificial Intelligence (Al) Will Be Embodied Al : Intelligent
system capable of understanding, reasoning, and interacting with the physical world

- — . . : > Autonomous
ultimoda ecision an Movement
Perception : Planning :
l T : Autonomous
- Operation
Knowledge and Rules
5 Human - Robot
P > Interaction
Digital World = > Physical World

From "Observational Learning" to "Experiential Learning"
Actively perceive or interact with the world by doing tasks

Multimodal LLM
Embodi ¢ Embodied Embodied
(DOCIER Evolution System
Robot Machine Learning  Operating System

Evolutionary Learning Computing Power

Embodied Embodied Embodied
Perception Cognition Behavior
Computer Vision  Cognitive Science

Speech Recognition Decision - Making
Multimodal Sensors  Task Planning

Motion Planning
Motion Control
Savety
HRI



Embodied Al is the key to large-scale industrial implementation

Embodied Al technology covers key technology groups of the "brain" and "cerebellum", enabling
humanoid robots to perceive, make decisions and act autonomously.

/~ Bionic Brain: B /" Bionic Cerebellum: " Embodied Entity:
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Key Technology of Embodied Al - Large Model

Multimodal LLMS continue to evolve, supporting End2End large models for humanoid
the autonomy of robots robots have become a hot topic
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Task: Shave
Step 1: Grab razor

Step 2: Switch on razor
Step 3: Put razor on face

Task: Apply lotion
Step 1:

Motion
control

Task

‘ Frozen

Planing

‘ Admissible Actions

Frozen

T Pre-Trained Masked LLM }

Top-down visualization

SLAM

Unitree Robotics

References: ICML 2022; CVPR 2023;ICLR 2024; arXiv: 2402.15116.



Key Technology of Embodied Al —
Learning-Based Motion Control

Learning-based motion control enables humanoid robots to better adapt to new
environments and new tasks, while enhancing control robustness.

Walking--Digit Robot from UCB/OSU Manipulation--Aloha from Stanford Univisity

Data Training Deployment action sequence
Neural network policy  Model based controller e stylevariabe | 1 29w ) (L]0 - O
" BT ;A i e e W o e
= /%)gk N £ ' transformer ‘ transformer transformer
A S o encoder encoder decoder
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Transformer Actlon Chunkmg with Transformers (ACT)

References: https://humanoid-next-token-predict ion.github.io/  https://aloha-2.github.io/  https://tonyzhaozh.github.io/aloha/ https://mobile-aloha.github.io/



Key Technology of Embodied Al —
Learning- BasedMotlon Control

MimicGen

iy . ;
“1II|| . a data generation system for
' robot learning from demonstration

2024.7.31, NVIDIA's GROOT used Apple Vision Pro to solve the most painful data expansion difficulty in the robot field, providing more data
support for the development of humanoid robots

Tesla leverages VR and teleoperation technology for robot =

imitation learning to conduct data collection. Ameca robot performs facial expression imitation using video data.
References: SIGGRAPH2024; https://nerdist.com/article/robot-gets-more-realistic-expressions-engineering-arts-ameca/



Key Technology of Embodied Al—from VLM to VLA

OpenVLA Closed-Loop

Vision-Language-Action Model Robot Control Policy

Large-Scale Robot
Training Data

User: Wipe the table.

| s :
o q ..— o Fine-tune VLM w/ Robot Actions: _ f
lﬁ ‘#... OpenVLA:

s 7970k77R0b‘0t7 - - [ax, A6, AGrip] =

‘i Episodes

g " Llama 2 7B . &
; ViT
¥V o =f : Base VLM
| SYSTEM1

[
Multi-Robot Control & Efficient Fine-Tuning Fully “Pick up the butter and (
Open-Source hand it over to the robot ; : Fast, Reactive Con '\‘[
P on your left.” A

.
I,U.:‘Jp Data U[
7B Pretrained VLM
W Weights ks

Jointangles —]
Finger positions

Close bottom drawer Knock Coke can over Move orange can near
green rice chip bag

25
5 i —— L (8
Mowe Red Bull can near Pick green rice chip bag Place 7 Up can upright
blueberry RXBAR from middle drawer and

place on countertop

References: Stanford. UC Berkeley. TRI. DeepmindAIMIT:
“OpenVLA: An Open-Source Vision-Language-Action Model”
https://www.figure.ai/news/helix




Al Agent-Based Simulation System UNDERS2

Simulate and generate diverse scenes for robots at low cost (environments, objects, and changes)

Products and Human Interacting with Robot Simulate changes in environment: illumination/weather/object textures/occlusion/dynamic scenes
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box_top 0.91 box_top 0.90 Sibox_top 0.89

UBTech's self-developed humanoid
robot's brain “Thinker” has won 4
global No.1.

MS COCO detection challenge- Segmentation Mask
MS COCO detection challenge - Bounding Box
RoboVQA and Egoplan-bench?




UBTECH Humanoid Robots Scene Exploration
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The practical training of humanoid robots in
new energy vehicle factories.
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Production Line Task-Driven Swarm Intelligence for Humanoid

"BrainNet 2.0" + Co-Agents Buildi

Autono pus Battery app
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UBTECH

Humanoid Robot
Industrial Application Solution

Our Partners
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Scenario data, as a key asset, supports the application
and implementation of humanoid robot technology.

S
Scenario Applications
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Governments Are Actively PromotingData Collection and Training
Centers, with Industrial Scenarias Emerging as a Key Focus Area

Data Collection Centers Are Being Promoted Across the Country

Shanghai Guodi Center:  Embodied Beijing Guodi Center: Embodied  Bejjing Humanoid Robot Data Yangtze River Delta Intelligent Robot

Intelligence Training Ground Intelligence Training Ground Training Center Training Center
Policy
Rl
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Data Collection Centers Support the Rapid Implementation of Industrial
Scenario Applications Through Scenario Data Production, Model Training,

Market
Demand
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In the Implementation of Industrial Scenarios, Data
Collection Tasks Have Spurred the Emergence of
Numerous Emerging Jobs

Preﬁaarl]‘easgiﬂc‘;trion Embodied Al Data
. Embodied Al O Collection
§. Robots (@) Engineer
< :
C Data Simulation 2 Embodled.Data
E Encineer = Annotation
= 5 Q) Engineer
O A
= Al Model Training () Embodied Data
Engineer Audit Engineer
Embodied Al Robot Application
App“ca Engineer More
Jobs
ntion Embodied Al Robot Operation ~ ......

and Maintenance Engineer



robots are going to the stage of

Industrial Manufacturing ~ Commercial Services household Services

Limited and Known Tasks in Complex Dynamic Scenarios
Involving Physical Contact with

Humans

Needs for Companion and

Structured or Semi-Structured

. Conversation
Environments




mercial service scenario is the fastest
market fo_r humanoid robots.
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oid robots will enter households in two

Service Scenario

Companion Scenario



Dream with Robots

Mission

To bring intelligent robots into every family
to make everyday life more convenient and
intelligent.

Vision
To build an intelligent ecosystem integrating
hardware, software, services, and operations

using intelligent robots as carriers and Al
technology as the core.

UBTECH




Small-sized

Humanoid Robots
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UBTECH's Self-Developed Full-Stack Humanoid Robot Technologies

High Performance Servo Actuators

Advanced Lightweight Integrated Joint Design

High Accuracy, High Stability for Large Torque

High Density, Cost-effective for Medium to Small Torque

Motion Planning & Control

Robust Gait Planning and Whole-Body Control Algorithm
Dextrous Manipulation Planning and Servo Control Algorithm
Safe Human-Robot Interaction and Compliant Control Algorithm

SLAM &
System Autonomous
Integration Technologies

Technologies

Human-like Brain Function
Large Visual-Language Models
Multimodal Perception & Interaction
AIGC Simulation Platform

Semantic VSLAM

Human-like Cerebellum Function
Reinforcement learning
Imitation learning

Modularity Scalability Vistial Seio
i Manipulation GUI
Robot Operating System 2.0 &HRI & Self-state

Report



Commercialization in Various Industries Based on Our Full-stack
Humanoid Robotic Technologies

Al Education Smart Logistics ety ke fonss Service Smart Consumer-level
Robotic Products Robotic Products morS | t@ry ot Robotic Products Robotic Products
and Solutions and Solutions SRS and Solutions and Solutions
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In the future humanoid robots

will cBli8borate with tradltlonal automated equlpmenti'g

solve the flexlble unmanned problem In comW D
and will redeflne the workers by Al.






