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Concept of Testbed: from the idea to
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Opportunities and Challenges: the market is fast paced, but still in
pilot stage and slowly revealing its true value
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"By 2022,

loT - enabled service
models could save

a trillion dollars a year

In maintenance

“>70% of loT initiatives & and service costs.”
are still in the POC/pilot SRS Ag "1 it © 3
stage”
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All Industries are struggling, Must Integrate Many Technologies and
cultures, to make use of different models and ecosystem
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Required Skills

1.

loT technology
and engineering

Data science

Business models
and business
iInnovation

Vertical industry
experience with
both IT and R&D

Integration

Understanding of
OT systems
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Heavy OT
industry

Integration

*Different cultures
*Different technology
*Different models

ICT industry
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Common
industrial
consensus

Integration of OT and ICT industry

Reference Architecture

Standards/
open source

Joint
innovation
Co-creation

commerci

Pre-
- Large
. scale

Explore new
business model
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Overview of testbed in All: Collaboration and Joint Innovation, from

iIdea to implementation
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Industry
development WG

Testbed input
Archltecture Mature proiect

Standards
_ Use cases roposal
Requireme :> <p:£\>

nts WG
Testbed input

Technology and
standards WG

Testbed WG

Security
aligns

Marketing

External
cooperation WG

Explore best practices and
promote demonstration

Form a replicable
innovative project with
partners

Manage the testbed to
drive common testbed set

Promote the Chinese
standards

International best
practices collaboration
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45 testbeds have been initiated, the platform and new network testbeds
account for the largest proportion
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Smart factory/service
Driven by
industrial internet

Industrial Internet
Platform
(14)

New technology
(8)

Al, EC. bigdata,
( 8 ) Block Chain...

New network
& application
(15)

TSN. industrial PON.

NB-IOT..
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Collaborative manufacturing platform for small and medium-sized enterprises
Remote health management of wind turbines based on XSOM industrial internet platform

Industrial APP platform test bed based on intelligent numerical control system

Predictive maintenance test bed
Digital factory test bed based on industrial network connection

Industrial Internet private network test bed based on SDN and SDP

Equipment remote monitoring and diagnosis test bed based on industrial internet platform
Flexible detection scheme for Industrial product appearance based on visual intelligence

Real-time detection and optimization of product quality based on 5G and artificial intelligence

NB-loT shared washing machine test bed

ROS robot wireless general platform test bed

Latest 11 Test beds @ T B PR = B
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Verticals aspect: discrete manufacturing move fast, horizontal testbeds
create more value for the mdustr

NEETIEFTEEFERSFEEW , BN RATSEGIRS

Horizontal —-

—Industrial Internet Networking Horizontal Testbed Intelligent security real-time industrial network system based on ultra edge computing
Product life-cycle Management Testbed based on heterogeneous identification technology
The Critical Technology Validation and Application for CPS Industrial monitoring based on cellular technology
Blockchain-based industrial data connection testbed Industrial wide broadband Internet testbed in WAN
Blockchain-based product quality credible traceability system
TSN Network Testbed for OT-IT Convergence

Collaborative Manufacturing Platform

— Manufacturing Quality Management Testbed Testbed of cloud manufacturing service platform
Testbed of smart factory based on safe and controllable cloud platform Intelligent Service Platform
e Industrial Ne‘Fwork Intercpnnectlon anql Data Acqwsmon. Testbed Remote Monitoring and Diagnosis
Software Defined Reconfigurable Intelligent Manufacturing Testbed Digital Chemical Factory Based on Industrial N .
) Industrial IoT Enabled Smart Factory for Telecommunication Network Connection Predictive maintenance
Manufacturing— Smart electronic product manufacturing testbed ISESOL-Cloud Manufacturing Platform of Machine
Testbed of Fault Detection based on Industrial Robot ROS Robot Wireless Universal Platform
Fact9ry I.ntelllge'nt Manufacturing EfflClency Impro.vement'Testbed based on eLTE Solution Remote Health Management of Fan
Application of Big Data Technology in Energy Saving of Air Compressors Real-time detection and optimization of product quality
Predictive maintenance for disc centrifugal separation equipment Verification Platform for Tablet Display Electronic Glass
Intelligent Remote EDM Machine Monitoring and Fault Diagnosis System Based on Industrial Cloud Visual Intelligent Industrial Product
Artificial Intelligence Open Engine Test Bed NB-IoT-based energy management platform ~PPearance Flexible Detection
Intelligent collaborative manufacturing in household appliance industry Industrial APP Platform Based on
— Product life-cycle Management and Control Testbed based on Tag identification technology Intelligent Numerical Control System
—— process —— ProMACE® —Intelligent Manufacturing Industrial Cloud for Process Industry
N Industrial Internet Private Network Based on SDN and SDP _
Utility ——  WPG Intelligent Urban Water Supply Testbed NB-IoT Water Meter Testbed  NB-IoT Smart Lighting NB-IoT shared washing
machine
Healthcare ———— Aibed The elderly Home Care Project

logistics ————  Harbor Automatic transmission System @f T UG Bxir=ulExEe
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Technology aspect. Emerging technologies such as artificial intelligence
are increasing
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ntelligent Service Platform
Intelligent Remote EDM Machine Monitoring and Fault Diagnosis System Based on Industrial Cloud
Platform Testbed of cloud manufacturing service platform Remote Monitoring and Diagnosis
ProMACE® —Intelligent Manufacturing Industrial Cloud for Process Industry Remote Health Management of Fan
roduct life-cycle Management Testbed based on heterogeneous identification technology Collaborative Manufacturing Platform
— Industrial Network Interconnection and Data Acquisition Testbed NB-IoT Smart Lighting

Industrial wide broadband Internet testbed in WAN ISESOL-Cloud Manufacturing Platform of Machine
Industrial IoT Enabled Smart Factory for Telecommunication

Industrial Internet Networking Horizontal Testbed

Industrial monitoring based on cellular technology

The Critical Technology Validation and Application for CPS
Software Defined Reconfigurable Intelligent Manufacturing Testbed Smart electronic product manufacturing testbed

RS B At Bor Altomatic transmission System Blockchain-based product quality credible traceability system

NB-IoT Water Meter Testbed Blockchain-based industrial data connection testbed

Intelligent security real-time industrial network system based on ultra edge computing

TSN Network Testbed for OT-IT Convergence Digital Chemical Factory Based on Industrial Network Connection

NB-IoT-based energy management platform Real-time detection and optimization of product quality
Industrial Internet Private Network Based on SDN and SDP

L__ ROS Robot Wireless Universal Platform NB-IoT shared washing machine
—Predictive maintenance for disc centrifugal separation equipment Testbed of Fault Detection based on Industrial Robot
Factory Intelligent Manufacturing Efficiency Improvement Testbed based on eLTE Solution

WPG Intelligent Urban Water Supply Testbed Intelligent collaborative manufacturing in household appliance industry
|_Aibed The elderly Home Care Project Testbed of smart factory based on safe and controllable cloud platform

—Predictive maintenance  Verification Platform for Tablet Display Electronic Glass
Application of Big Data Technology in Energy Saving of Air Compressors Industrial APP Platform Based on Intelligent

Manufacturing Quality Management Testbed Numerical Control System
Product life-cycle Management and Control Testbed based on Tag identification technology Visual Intelligent Industrial Produ

Appearance Flexible Detection @’ T ulE Bx g =\l Bx B8

Comprehensive —

Application B

L_ Artificial Intelligence Open Engine Test Bed
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Visual Intelligent Industrial Product Appearance Flexible Detection

estbed
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Foxconn

intellifusion

Hikvision

SoftStone
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Edge detection hardware devices. and public cloud
training platform.

Film sample data and detection standards. the testbed
related production and test environment.

Image detection algorithms and model and train the
objects to be detected.

Devices such as industrial cameras and light sources, and
collects PU images.

system integration and large-scale replication

MRV

* Challenges and object: The detection of industrial film

products is based on artificial, detection by eyes and
experience, low detection efficiency, high training cost,
and missing detection. In this testbed, industrial film
detection is manually upgraded to automation. The
architecture and Al algorithm are used for innovation,
which can be replicated in similar scenarios at low costs.
Expected: Fully intelligent detection, detection rate
100%, detection speed matching production speed;
Innovation: Introduce the Al technology to build a
complete and replicable detection system based on the
industrial cloud platform and device-cloud synergy.

Phase Plan:

* Phase 1: Foxconn production line inspection and requirement
extraction

* Phase 2: Data modeling and analysis Key algorithm design and
effect simulation.

* Phase 3: Testbed design and development, and onsite
commissioning

* Phase 4: Test and promote the effect of the real production line.

Current Progress and Next Steps: Complete the
Foxconn factory survey and requirements. Obtain the
film product image and construct the Al algorithm
sample library. Next, optimize and train algorithms to
design a complete solution.
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Port industrial wireless automation platform Testbed
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» Challenges:The dispatching bank bridges, field bridges, trailers, and heavy forklifts of the central control room need to work together and
monitor the operation progress in real time. Traditional connectivity is unreliable and the bandwidth is insufficient, which affects the security and
throughput of terminal services and cannot carry the AGV unmanned communication bearer.

» Objectives and innovation:The testbed meet the service requirements of the port automation AGV horizontal transportation system in terms
of end-to-end delay, service capacity, and coverage capability through the field networking and test of the port wireless automation testbed, With
the big data, artificial intelligence, and new high-reliability industrial wireless interconnection technology, to improve the production efficiency of
the wharf, reduce the cost of manpower maintenance.lt provides an example of intelligent service management systems for automatic
warehousing and large-scale industrial parks (such as steel mills, shipyards, and oil and gas parks) and industrial wireless networks with high

reliability and low latency.

* AGV/Robot
report real
time position
and
information,
get command
at the same

Mobility &8ftrol
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Terminals - IIIL“
_ : Voice -

Communicaijgjre

. Remote In Harsh
Task Informations | £ 4 control Environment
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Dispatch Service Enterprise Voice

Reliable Connection, Low Latency, High Density
Broadband + Narrowband + Voice

ZPMC

Huawei

BiNY
Electric
Co., Ltd

Baipu
Electirc

System Integration, AGV, RTG, and
terminal horizontal transportation
control system

Base stations, service engines, and
CPE vehicle-mounted terminals
related to the eLTE-U cellular
wireless private network.

high pole lamps, lights, and
intelligent light control software
systems for ports.

Installation service of vehicle-
mounted antennas and devices
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Software-defined, reconfigurable, intelligent manufacturing
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Cloud Platform

& >

E-business Device monitor &
analysis
CAD, ERP
CAM. - Order Plan ._.MES Work  product
CAPP Material Data Quality analysis

I

CPS management sys

Semantic
Modeling
WIA-

Factory-oriented
High-speed wireless
Communication

Model library
Interoperability

Dynamic service Plug-and-play

engine Reconstruction

|

FA industrial wireless
I_ndustrial Software-defined
firewall control network

|

Architecture;

Cloud-based enterprise and shop floor management software and
service system

Design and development platform

CPs intelligent management and control system

WIA based smart factory full-mesh network

Reconfigurable modular processing and assembly system

Testbed results:

100 ms adaptive reassembling of the network; model and rule
combination delay in hundreds of milliseconds

The device availability time is improved by 30%.

The structure and control procedures of the production system are
adjusted according to the changes of products and production
requirements. The period is shortened by 60%.

Shenyang Automation

Industrial SDN, China Industrial Firewall, and CPS Intelligent Control

Institute Software
CIACT Verify the architecture design, case analysis, and the demonstration
platform.
SAP china HANA platform, Hybris e-commerce platform, ERP. MES, PCO
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Bring digital to every person, home, and organization

for a fully connected, intelligent world.
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