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1.1 Company Introduction

Hunan REETO Intelligent Technology Co., Ltd. is a product and solution
provider with intelligent robots and machine vision as core
technologies. Hunan Blinx Technology Co., Ltd. is a robot company owned
by Ruitu Intelligent Holdings and government funds. The company was
founded under the guidance of Academician Wang Yaonan of the Chinese
Academy of Engineering, mainly providing a series of intelligent robot
products for the smart education industry, as well as overall solutlons/j
for digitalization, networking, and intelligence in the industry.

Chief Scientist Graduate degree Team Invention National honors
Patent
PhD from Hunan University, Academician of CAE Member,
Postdoctoral fellow at Professor at Hunan
Tsinghua University Universityo Industrial Product service Serving teachers
application cases universities and students
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1.2 Development History

Academician

investor
Wang Yaonan

NAT | ONAL

. : Robotics
ENG INEERING Founding Hunan REETO Hunan Bl inx

Research
team Institute

RESEARCH CENTER
IF RVC

Hunan
University

Technical sources Company Establ ishment Education sector Achievement transformation

® ® O
2015 2016 2021 2022




—. XTFEAM EE20 2E il E5¢

1.3 School project construction
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More than 100 schools use our products
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2.1 Al+Product Matrix

NLP

N

BLS OTP BLS AI-NLP

BLS ECT

Robots and Vision

=T e
3 % A

BLS RB6-410 BLS HDR-5 BLS MVB BLS 4/6RV BLS 4/6RVL BLS 6RASL BLS VRTP BLS MV3D

mobile robot

Ana

sl

NS S
BLS MRC BLS BCBOT BLS MVBOT BLS CPBOT BLS CPBOT-0D BLS IDBOT BLS CPBOT—-1ARM
(BLS CPBOT-LM)
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2.1 Al+Product Matrix

Industrial mobile robots

L

!

BLS HPB-150

BLS CPBOT-P

Intel | igent Manufacturing and Operations

BLS IMPL V1.0

industrial robot

W

!
- |

) [}

BLS IREP3

BLS IRIM-TP6

ks

BLS IMPL V2.0

“ &= 0 4% e

b b

BLS IMPL V3.0

BLS IMPL V4.0

BLS IML D

BLS IML D
(v2.0)
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2.2.1 Laboratory configuration plan—AIl Plus

Intel | igent Connected Vehicle
Laboratory

Machine Vision Laboratory Intelligent driving |laboratory

,-v‘ *"
i) B
BLS MVB BLS 4/6RV BLS IVB BLS 1DBOT BLS HPB-RDS BLS ICV

Artificial Intelligence Laboratory

i
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BLS 4/6RVL BLS I1VB BLS BCBOT BLS CPBOT BLS 1DBOT BLS CPBOT—1ARM
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2.2.2 Laboratory configuration plan—Robot

Vision and Robot Application Laboratory Six axis robotic arm Mobile Robot Laboratory

J ;NJI f
] s -
BLS 6RASL BLS VRTP BLS MV3D BLS RB6-410 BLS BCBOT BLS MVBOT BLS 1DBOT

Service Robot Laboratory Humanoid robot Industrial Robot Laboratory
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BLS CPBOT BLS CPBOT-0D BLS CPBOT-1ARM BLS HDR-5 BLS HPB-150 BLS CPBOT-P BLS IREP3 BLS IRIM-TP6

BLS CPBOT-LM
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2.2.3 Laboratory configuration plan—Intel |l igent manufacturing

Intel | igent manufacturing

Desktop production line

BLS IREP3 BLS CPBOT-P BLS IML D BLS INL D

V2.0

Intel | igent Manufacturing and Operations

BLS IMPL V1.0 BLS IMPL V2.0 BLS IMPL V3.0 BLS IMPL V4.0
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2.2.4 Laboratory configuration plan—Video Introduction
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BLS Al BLS IML D V2.0

BLS IMPL V1.0 Intelligent Gonnected Vehicle
Training Platform
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® Ready to use out of the box: integrated
design, equipped with a 17 inch screen,
keyboard, mouse, and a variety of experimental
teaching aids;

® Integrate six types of Al modules: including
edge computing terminals, 2D vision, depth
vision, robotic arms, voice modules, embedded
sensors, and support the practical teaching of
multiple courses;

® Open experimental environment: Based on Linux
operating system, using Jupyter Notebook
interactive programming environment and Python
development l|anguage.

Robots and Vision

Mobile robot

ourse resources and
knowledge points

Python Programming
machine learning

Deep learning

digital image processing
machine vision

Deep vision

Speech recognition and
sensors

Embedded systems and
applications

Visual based robot

applications

4 )

Support the following

functional applications:
® Al+visual sorting
® Al+Deep Vision

® Al+speech recognition

® Al+embedded sensors

Industrial mobile robots
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® Algorithm visualization: supports visual teaching
of multiple algorithms, supports real—-time
interaction, and can observe changes in results
by adjusting algorithm parameters;

® Experimental training supervision: supports real-
time status monitoring, which can show the status
of students' experiments not yet started, in
progress, requesting assistance, completed, and
submitting experimental reports;

® Enterprise level project practice: supports

complete project teaching from the early stage of
project initiation, project development process,
to project testing and review, breaking down the
entire process of practice into a fine—grained
task driven mode.

Industrial robot

BLS OTP

EE2N 2EiTH%

Intel | igent Manufacturing
and Operations

|\

ourse resources and
knowledge points

Introduction to Artificial
Intel | igence
Deep learning

machine learning

natural language processing

computer vision
Intel | igent speech
recognition

Practical cases

A I

Provide the fol lowing

functional modules:

® Data Annotations

® Algorithm development
training

® Algorithm deployment
and application

® Resource and student
management

® Mocha ITOM

® Algorithm Warehouse
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o ] . . ' Intel | igent Manufacturing
NLP Robots and Vision Mobile robot Industrial mobile robots Industrial robot and Operations

4 N N

Voice wake—up speech recognition
® The device can also detect the ® Support converting the

Course resources and user's voice (set voice commands, microphone's voice audio into
knowledge points i.e. wake—up words) while in sleep corresponding language and text,
Speech signal or lock mode, allowing the device supporting voice to text
processing in sleep mode to directly enter a conversion of recorded audio and
speech recognition waiting command state. video, and automatically
Voice wake—up generating subtitles
speech synthesis

Dialogue system

Voice robot

N
N
N
-

speech synthesis Dialogue system

® Can analyze and process the text

® Support sending text data to
4 N\ identify the semantic information
speech synthesis services via HTTP

® Structural features: Integrated design, equipped with a 17 inch screen, request body or WebSocket, and contained within it,;"and respond
keyboard, and mouse, ready to use out of the box; _ . . according to the context;

® Multiple Al capability access: can provide service system access with = returning synthesized audio data .
10 Al capabilities, including but not |imited to voice wake—up, machine in one go or in real time: ® Support the system to automatically
translation, speech recognition, speech synthesis, oral evaluation, etc; . determine the type of conversation

® Software environment: Adopting Windows operating system and Python ® Each request supports a maximum of

programming language, providing all voice development interfaces, making and provide corresponding responses

300 characters
it convenient to complete various voice application practices

after the user inputs the dialogue

\_ J \\‘ 4// \\‘ text. 4//
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Intel | igent Manufacturing
and Operations

Mobile robot

Industrial robot

Robots and Visio Industrial mobile robots

BLS RB6-410

HAE
ourse resources and )
knowledge points ;

ROS robot operating
system

FRRAREH )

Number of axles: 6 Payload: 1kg Working radius: 410mm

weight: 2.8kg Repetitive positioning accuracy: *0.5mm

Communication method: USB/WiFi/Bluetooth/RJ45 Base size: 153mmX 153mm
robot kinematics
Basic Robot 0 ti
asic TOROE EpErations laxis range: *150° , speed: 30° /s | 2axis range: £90° , speed: 60° /s
machine vision ﬁ
Visual based robot
///// 3axis range: +90° , speed: 25° /s | 4axis range: *150° , speed: 100° /s
applications
5axis range: *+90° , speed: 30° /s | 6axis range: *£150° , speed: 60° /s

J

Code and graphical
programming methods

Open kinematic algorithm Based on ROS operating system Support touch operation

® Open source code for modeling ® Adopting the ROS robot operating
and controlling motion from the system, it supports the rapid
bottom to the upper level, development and deployment of

® The robot base is equipped with
a high—definition LCD screen
which supports touch based

Having rich data interaction
interfaces and code, supporting
multiple programming languages

enabl ing the construction of
basic kinematic forward and
inverse models and source code
learning, which helps users

common functions such as vision
voice, and sensors on a
universal platform.

such as G, C++, Python, and
supporting graphical programming
methods, it is easy to operate
and get started.

motion control of various joints
of the robot, enabling quick
teaching and deployment of the
robot.
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Research and
application fields
ROS robot operating
system

robot kinematics

Five axis robotic arm

operation

machine vision
Research and application

of humanoid robots

Robots and Visio Mobile robot

Industrial mobile robots

EE2N 2EiTH%

Intel | igent Manufacturing

robot

Industrial

and Operations

Main technical parameters

Quantity: 2

approximately: 70cm Wrist load: 1.5kg

If

Number of joints in a single arm: 54

Number of joints: 2

Visual module: depth vision

Other perceptual abilities: auditory

speech

Processor:

i7 CPU, 8G memory, 512G SSD, 6Ggraphics memory

&

Weight: 35kg

Half body height: 110cm

Power supply:

lithium battery or external power supply

)

Completely anthropomorphic

structural design
® The arm adopts a completely
humanoid structural design, with

3 joints in the shoulder, 1
joint in the elbow, and 1 joint
in the wrist, which can highly
simulate the flexibility of
human arms and achieve more

Deep Vision and Environmental
Perception
® The robot head is equipped with a

high-resolution depth camera, which
can transmit more accurate three-—
dimensional environmental
information to the arm through point
cloud analysis, guiding it to
complete complex human—machine
interaction actions

Open kinematic algorithm

Adapt to large language models

® Robots support adaptation to large
and can autonomously
decompose execution instructions
intel | igence
generate action plans, and
ultimately synthesize them into the
operation trajectory to be

|anguage models,

through artificial
engines,

® Open source code for modeling
and controlling motion from the
bottom to the upper level,
enabling the construction of
basic kinematic forward and
inverse models and source code
learning, which helps users
master the control principles of
robots.
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Course resources and
knowledge points

Python Programming
machine learning
Deep learning

digital image

Robots and Visio

Mobile robot

BLS 4/6RV

BLS 4/6RVL

Industrial mobile robots

BLS VRTP

EE2N 2EiTH%

Industrial robot Intel | igent Manufacturing

and Operations

20 SE+HLB_R A A

BLS 6RASL

® Facing production scenarios: Building robot+visual production application scenarios based on artificial intelligence technology, with

: visual systems and robots as the core;
processing

® Integration of multiple technologies: integrating Linux system, deep learning, machine vision, robot control, sensor control, production

machine vision line control, visual and robot collaborative operation, and other technologies;

Facial recognition
target tracking

3D Vision

Robotics

Motor and Electrical
Control

Robot motion control

Robot programming

Visual based robot

applications

BLS MVB

2D Visual Applications

2D Visiont3D VisiontRobot

® Ready to use out of the box:

integrated design, equipped with a
17 inch screen, keyboard, mouse, and
a variety of experimental teaching
aids;

For engineering applications:
development of applications in
multiple fields such as logistics
sorting, quality inspection,
security monitoring, etc;

BLS MV3D

Integration of multiple technologies:
integrating 3D vision system
debugging and application
development, 2D vision system
application technology, graphical
visual processing technology, robot
offline programming and debugging
technology, deep learning and other
technologies;
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Robots and Vision

BLS MRC

Mobile robot

Industrial mobile robots

Industrial robot

EE2N 2EiTH%

Intel | igent Manufacturing

and Operations

Main technical parameters

Application scenario: Used for QR code navigation and laser navigation of

mobile robots, as its control brain

CPU: intel i7 11th

generation memory: 8G

SSD: 512G graphics memory: 4G

Interface: Gigabit Ethernet portX5, USB3.0X4, USB2.0X6, HDMI X2

External dimensions)

: 210X 170X 120mm

Navigation accuracy: E15mm, *2°

Working temperature and humidity: Temperature: —15745° C / Humidity: 10790%

Automatic charging: Supports expansion

Integrated calculation and
control

Integrating computation and
control, and providing various
external interfaces necessary
for expanding the functions of
mobile robots such as LAN, USB
RS232, GPI0, etc

Large model+application

scenarios

® Deploy large models such as
visual and audio to meet the
requirements of multiple
scenarios such as inspection
logistics transportation

cleaning,

and welcoming guests

Rapid development and
dep | oyment

The ROS system for deep
secondary development supports

rapid deployment of peripherals
such as radar, vision, motors
and sensors that have already
been adapted

Functional ly rich control
software

Deploy self-developed mobile
robot control software that
supports fast positioning and
navigation, robot clusters, and
3D reconstruction of the
environment.

‘/
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Robots and Vision Mobile robot Industrial mobile robots Industrial robot Mtﬂtﬁlegztﬁﬂﬁu”"g

Application and Control
BLS BCBOT BLS MVBOT BLS CPBOT BLS CPBOT-0D

R

Course resources and
knowledge points

ROS operating system

Mobile robot control

Vehicle mounted sensor »

control . ® Software environment: Adopting ROS operating system, using Python development language, supporting motion control of mobile robots, and

Laser SLAM mapping deploying various artificial intelligence frameworks:

® Multi module integration: It integrates multiple modules such as vehicle processing unit, motion controller, visual perception, LiDAR
speech recognition, attitude and environmental sensing system (robotic arm), etc., with rich functions;

® Visual perception function: Provides deep learning based object recognition algorithms that can guide mobile robots (robotic arms) to
perform various tasks in complex scenes;

Traffic sign
recognition

Gesture and voice
control

Robot arm motion
control

Col laboration between
robotic arms and mobile
robots

Intel ligent interaction Human machine col laboration
BLS IDBOT BLS CPBOT-1ARM

Deep visual perception N ®

Intelligent driving case library:
and guidance

including lane detection case
library, traffic light recognition
case |library, traffic sign
recognition case library, and
pedestrian detection case library;
® Human computer interaction case
library: cross modal information
processing capabilities for speech
recognition, human—computer
dialogue, speech and image, etc;

® Integration of multiple
technologies: integrating various
cutting—edge devices and
technologies such as mobile robots,
col laborative robotic arms, five
finger dexterous hands, deep vision,
voice control, sensor control, etc;

® Human machine collaboration:
supports controlling the movement of
robots based on voice commands,

Deep learning

Object detection and
recognition
Intelligent driving
human—computer
interaction
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Intel | igent Manufacturing
and Operations

Industrial mobile robots Industrial robot

BLS CPBOT-P
r

Robots and Vision Mobile robot

BLS HPB-150

Research and

Research and . . :
application fields

application fields

o

Mobile robot control Mobile robot control

Laser SLAM mapping Laser SLAM mapping

autonomous nhavigation autonomous navigation

—

G

Logistics Logistics

transportation transportation

® Object grasping based on depth vision: The
end of the arm is equipped with a depth
camera, which can guide the robotic arm to
grasp based on the posture of the object;
Multi machine ® Multiple human—-machine col laborations: Indoor inspection
suitable for various scenarios such as
intel ligent workshop handling, new retail,
hotel services, and modern agriculture.

® As a conveying platform: directly used as a Intelligent Human machine
conveying platform to complete the
transportation of 150kg level materials;

® As an external device installation platform:
expand the robotic arm or other clamping
mechanism, and reserve installation space

inside the platform.

manufacturing col laboration

col laboration

Heavy load Multi scenario universal

High precision

® Equipped with core map building and positioning

® Using an industrial grade controller, the ® Equipped with a high—power motor, the mobile

motion accuracy of the mobile platform can
reach &= 5mm, far exceeding the accuracy level

of most current ROS mobile robots

chassis provides a driving capacity of over
150kg load, suitable for various scenarios of

heavy object transportation

navigation functions, the body reserves rich

upper layer mechanism expansion interfaces

which can quickly help users achieve various

applications of mobile robots
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Robots and Vision

BLS IREP3

® Basic training module: equipped with teaching

demonstration module, trajectory path module,
suction cup module, material sorting module,
three—-dimensional warehouse module, conveyor
line module, and rotary feeding module, which
can be used for basic training and teaching;
Scalable flexible control module: including 2D
visual perception system, 3D visual perception
system, human—-machine interaction system, to
enhance environmental perception ability;
Robots and 2D/3D collaborative operations:
complete various flexible production functions
such as visual handling and palletizing,
adaptive object sorting, and optimal motion
planning.

. A/

Mobile robot

R

Course resources and
knowledge points

Industrial robot control
and programming

Machine Vision and Image
Processing
human—computer
interaction

PLC electrical control

Provide the following
functional modules:
® 2D visual perception

system

® 3D visual perception
system

® Material conveying
system

® Human computer
interaction system

® Multiple practical
training modules

® PLC electrical control
system

Industrial mobile robots

' Intel | igent Manufacturing

EE2N 2EiTH%

BLS IRIM-TP6

® Virtual simulation software: supports students

in the disassembly and assembly process and Provide SRERNERR ¢
process learning of industrial robot body, functional modules:
electrical control, and maintenance knowledge ® 6kg industrial i
in virtual scenes, meeting the teaching needs robot
of combining virtual and real; ® Rotating adjustable
Mobile virtual software: Provides a mobile structure
Android installation package with AR scanning ® Electrical control
function, allowing students to learn about the SR
structure, assembly, and maintenance of ® Virtual simulation
industrial robots anytime and anywhere;
Multiple person simultaneous training: Support BOETRO
no less than 30 people to conduct disassembly
and assembly simulation training
simultaneously.

N Y,

R

Course resources and
knowledge points

Industrial robot
assembly and debugging
Electrical installation
and commissioning
Industrial robot
applications

Mechanical and
Electrical Assembly and
Adjustment of Industrial
Robots

A I
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Robots and Vision

Course resources and
knowledge points

Python Programming
digital image processing
machine vision

Robot control

Visual based robot
applications

PLC electrical system
control

Production |ine system

integration

Mobile robot Industrial mobile robots Industrial robot

EE2N 2EiTH%

Intel ligent Manufacturing
and Operations

BLS IML D

Structural characteristics

® Using multiple six axis robots, conveying
systems, vision systems, and industrial
control computers, an intelligent
manufacturing system is built with common
component assembly and classification as
application scenarios

Integration of multiple

It integrates various technologies such as
Linux system, deep learning, machine vision,
robot control, vision robot collaboration, and
production |ine system integration

software environment

® Based on Linux operating system, using
Jupyter Notebook interactive programming
environment and Python development l|anguage
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Robots and

Mobile robot Industrial mobile robots

BLS IMPL

EE2N 2EiTH%

Intel ligent Manufacturing

Industrial robot .
and Operations

Structural characteristics

® Using multiple six axis robots, conveying
systems, vision systems, and industrial
control computers, an intelligent
manufacturing system is built with common
component assembly and classification as
application scenarios

Integration of multiple

It integrates various technologies such as

Linux system, deep learning, machine vision

robot control, vision robot collaboration,
production |ine system integration

and

software environment

® Based on Linux operating system, using
Jupyter Notebook interactive programming

environment and Python development l|anguage




= RINFEmNTE

Al Plus
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Intel ligent Manufacturing

Industrial mobile robots Industrial robot .
and Operations
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Three teaching modes Fault Exploration Learning Path
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Project Cases
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4.1 Al Plus

Hunan University of Technology Hunan First Normal University

Selected products: BLS Al Selected products: BLS Al, BLS 6RVL

Hunan International Economics University Hunan University of Information Technology

Selected products: BLS Al, BLS 6RVL., BLS BCBOT FERBIE . BLS Al. BLS 4RV

2021.10.11 11:07
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4.2 Intelligent driving

Hunan University of Information Technology

Selected products: BLS ICV. BLS HPB-RDS Selected products: BLS ICV, BLS DC

Hunan Institute of Engineering

\ ’.“’, - 3 '
X o, = "Ls 3 .\'l’iv A
e (X ¥, 1Y I T

: Y [‘|‘!‘| *
1)k lll‘:lll‘\l\k O

et i The \ } N
. ﬂqﬁ\‘_

Hunan First Normal University Xiangtan University

Selected products: BLS ICV., BLS HPB-RDS Selected products: BLS ICV, BLS DC
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4.3 Industrial Robot

Central South University Hunan University of Science and Technology

Selected products: BLS IREP3 Selected products: BLS IREP3

Shenzhen Technology University Hunan Institute of Science and Technology

Selected products: BLS MV3D Selected products: BLS MV3D
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4.4 Intelligent Manufacturing and Operations

Hunan University Zhengzhou University

Selected products: BLS IMPL Selected products: BLS IMPL

Hunan Railway Professional Technology College Hunan University of Arts and Science

Selected products: BLS IMPL Selected products: BLS IMPL
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Thank you!

AL ER S BIRAA]

Hunan Blinx Technolgy Co., Ltd.

1% : 0731-85828227 BR%5: bd@retoomv. com
P3G www. bl inx. cn ik b m P EE E M E X 9ARR




