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The Industrial Internet of Things (l10T) is poised to significantly improve reliability,
production, and customer satisfaction. Initially focusing on improving existing processes
and augmented current infrastructure, 10T will rely upon as well as integrate with certain
key technologies, devices, software, and applications.

Unlike LTE /4G, the fifth generation (5G) of wireless will represent a purpose-built
technology, designed and engineered to facilitate connected devices as well as
automation systems. In many ways, 5G will be a facilitator and an accelerator of the
next industrial revolution, often referred to as Industry 4.0. There is a need to look
beyond smart factories, intelligent products and services towards enterprise as a whole
and the unigue benefits of high capacity urban wireless applications.

IoT APIs will support IoT Operations in many regards including interoperability between
loT Platforms, Devices, and Gateways. Moreover, 0T APIs will become a critical part of
major loT application and service developer programs. There is an emerging
opportunity for 10T database infrastructure services to support inter-working and access
to 10T related resources, most notably data associated with 10T events gathered from
0T Devices and sensors.

Sensors are used for detection of changes in the physical and/or logical relationship of
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one object to another(s) and/or the environment. Physical changes may include
temperature, light, pressure, sound, and motion. Logical changes include the
presence/absence of an electronically traceable entity, location, and/or activity. Within
an loT context, physical and logical changes are equally important.

loT will be a driver of substantial software development in infrastructure, platforms,
devices, security, applications and services. Original Equipment Manufacturer (OEM)
represents an important go-to-market aspect of 1oT for early distribution and as a value-
add to IoT product capabilities and/or service offerings. 10T also raises Importance of
Value-added Resellers (VAR), Systems Integrators (Sl), and Independent Software
Vendors (ISV).

The convergence of Cloud, Data Management, 10T Platforms and Solutions is enabling
the next evolution of data analytics in which enterprise will realize significant tangible
and intangible benefits from loT data.

3D Printing is transformative beyond the printing industry itself as it is poised to cause a
huge shift in manufacturing, especially when coupled with Atrtificial Intelligence (Al) and
advancements in Industrial Internet of Things (IloT). In next five years, virtually every
human will come into touch with 3D printed products. Mind Commerce sees 3D Printing
as an essential building block, along with 5G, Al, and lloT in forming the 4th industrial
revolution, commonly referred to as Industry 4.0.

The Smart Workplace is a concept powered by IoT technologies and solutions and is
composed of smart workforce, intelligent environments, and smart components. There
are many factors to consider including service robots, ubiquitous connectivity and
communication technology, building automation and management systems, sensor
equipped energy management systems, cloud and edge enabled infrastructure, mobile
device management, wearable networks, intelligent software application, and many
more.

Teleoperation and Telerobotics plays a profound role in industrial automation and the
rapidly evolving industrial Internet of Things (lloT) arena. Robots and remote control
systems enable various industries to control real machines/equipment by virtual object
through master controlling interfaces.

This is by far the most comprehensive 10T research available. With hard data, keen
insights, detailed qualitative analysis, and forecasts, Industrial IoT Market by lloT
Technology (5G, APIs, Databases), Device (Sensors, RFID, Robots, Smart Meters),
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Software (Controls, Data Management, PLM), Application (3D Printing, Industrial
Analytics, Process Automation, Smart Workplace, Teleoperation), Industry Vertical, and
Geography is must reading for anyone within the manufacturing, industrial, and/or
enterprise 10T space. All purchases of Mind Commerce reports includes time with an
expert analyst who will help you link key findings in the report to the business issues
you're addressing. This needs to be used within three months of purchasing the report.
Target Audience:

Robotics companies

Telecom service providers

Manufacturing companies

Embedded systems companies

Wireless device manufacturers

Systems integration companies

Sensors and actuators suppliers

loT and industrial service providers

Telecom and IT infrastructure suppliers
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loT Database Infrastructure and DB Services
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5.4.13.4 Robo Call Databases
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Table 40: Streaming IoT Data Analytics Revenue by Leading Vendor Platforms 2016 —
2021

Table 41: Investment in 10T Data by Industry Vertical 2016 — 2021

Table 42: Investment in 10T Data by Healthcare Industry 2016 — 2021

Table 43: Regional Investment in 10T Data by Healthcare Industry 2016 — 2021

Table 44: Investments in l0T Data by Retail Industry 2016 — 2021

Table 45: Regional Investment in 10T Data by Retail Industry 2016 — 2021

Table 46: 10T Data by Manufacturing Industry 2016 — 2021

Table 47: Regional Investment in 1oT Data by Manufacturing Industry 2016 — 2021
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Table 55: Regional Investment in 10T Data by Utility Industry 2016 — 2021

Table 56: 10T Data as a Service Market 2016 — 2021
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2016 - 2021

Table 72: North America Streaming loT Data Analytics Revenue by Solution and
Services 2016 - 2021

Table 73: North America Streaming loT Data Analytics Revenue in Industry Vertical
2016 - 2021

Table 74: North America Streaming loT Data Analytics Revenue by Leading Vendor
Platforms 2016 - 2021

Table 75: Latin America Streaming loT Data Analytics Revenue by Solution and
Services 2016 - 2021

Table 76: Latin America Streaming loT Data Analytics Revenue in Industry Vertical
2016 - 2021

Table 77: Latin America Streaming loT Data Analytics Revenue by Leading Vendor
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Table 78: ME&A Streaming IoT Data Analytics Revenue by Solution and Services 2016
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Table 79: ME&A Streaming IoT Data Analytics Revenue in Industry Vertical 2016 - 2021
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2016 - 2021

Table 81: Streaming IoT Data Analytics Revenue by APAC Countries 2016 — 2021
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Table 83: Japan Streaming loT Data Analytics Revenue in Industry Vertical 2016 — 2021
Table 84: China Streaming loT Data Analytics Revenue by Solution and Services 2016
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Table 86: India Streaming loT Data Analytics Revenue by Solution and Services 2016 —
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Table 88: Australia Streaming loT Data Analytics Revenue by Solution and Services
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Table 89: Australia Streaming loT Data Analytics Revenue in Industry Vertical 2016 —
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Table 90: Streaming IoT Data Analytics Revenue by Europe Countries 2016 — 2021
Table 91: Germany Streaming IoT Data Analytics Revenue by Solution and Services
2016 — 2021

Table 92: Germany Streaming IoT Data Analytics Revenue in Industry Vertical 2016 —
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Table 93: UK Streaming loT Data Analytics Revenue by Solution and Services 2016 —
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Table 94: UK Streaming loT Data Analytics Revenue in Industry Vertical 2016 — 2021
Table 95: France Streaming IoT Data Analytics Revenue by Solution and Services 2016
- 2021

Table 96: France Streaming IoT Data Analytics Revenue in Industry Vertical 2016 —
2021

Table 97: Streaming IoT Data Analytics Revenue by North America Countries 2016 —
2021

Table 98: US Streaming loT Data Analytics Revenue by Solution and Services 2016 —
2021

Table 99: US Streaming loT Data Analytics Revenue in Industry Vertical 2016 — 2021
Table 100: Canada Streaming loT Data Analytics Revenue by Solution and Services
2016 — 2021

Table 101: Canada Streaming loT Data Analytics Revenue in Industry Vertical 2016 —
2021

Table 102: Streaming IoT Data Analytics Revenue by Latin America Countries 2016 —
2021

Table 103: Brazil Streaming loT Data Analytics Revenue by Solution and Services 2016
- 2021

Table 104: Brazil Streaming loT Data Analytics Revenue in Industry Vertical 2016 —
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Table 105: Mexico Streaming loT Data Analytics Revenue by Solution and Services
2016 — 2021
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Table 107: Streaming IoT Data Analytics Revenue by ME&A Countries 2016 — 2021
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3D PRINTING MARKET OUTLOOK AND FORECASTS
1 OVERVIEW

1.1 3D Printing and Additive Manufacturing
1.1.1 Stereo Lithography and Additive Manufacturing
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1.2 Traditional Manufacturing vs. Additive Manufacturing
1.3 3D Printing Process
1.4 Business Benefits of 3D Printing
1.4.1 Creation of Complex Design
1.4.2 High Level of Customization
1.4.3 Keep Fixed Costs Low following Single Tool Process
1.4.4 Prototyping Process Much Faster and Increase Time of Market
1.4.5 Help Businesses Reduce Waste
1.5 3D Printing Market: SWOT Analysis
1.5.1 Strengths and Opportunities in 3D Printing
1.5.1.1 Rise of Outsourced Service Ecosystem for 3D Printing
1.5.1.2 Rise of Cloud Powered Virtual Inventory based Supply Chain
1.5.1.3 Beginning the Era of Distributed, Holistic, and True Manufacturing
1.5.1.4 The Use of 3D Printing in Other Industries
1.5.1.5 Increasing Support of Governments and R&D Activities
1.5.1.6 Internet of Things and Artificial Intelligence opens New Opportunities
1.5.2 Market Weakness and Threats
1.5.2.1 High Cost Involvement with Large Scale Production
1.5.2.2 Vulnerability of Printing Materials
1.5.2.3 Challenges of Printing High Precision Products
1.6 3D Printing Investment Trend Analysis
1.6.1 Regional Investment Trends: US, Europe and APAC
1.6.2 Corporate Investment Trends in US, Europe and APAC
1.6.3 Emerging Investment Opportunity in 3D Printing Ecosystem
1.6.3.1 Medical 3D Printing Application
1.6.3.2 Metal 3D Printing
1.6.3.3 3D Printing Materials
1.6.3.4 3D Software
1.6.4 Risk Exposure Analysis in 3D Printing
1.6.5 3D Printing Merger and Acquisition Analysis
1.6.6 3D Printing Patent Analysis

2 3D PRINTING MARKET ANALYSIS AND FORECASTS 2017 TO 2022

2.1 Global 3D Printing Market 2017 to 2022
2.1.1 3D Printing Market by Segment
2.1.1.1 Industrial Market vs. Consumer Market
2.1.2 3D Printing Market by Component
2.1.2.1 3D Printing Product Market
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2.1.2.1.1 Industrial vs. Desktop Printers
2.1.2.2 3D Printing Raw Material Market 2017 to 2022
2.1.2.2.1 Polymer and Plastic Market
2.1.2.2.2 Metals and Alloy Market
2.1.2.2.3 Ceramic Market
2.1.2.2.4 Other Materials
2.1.2.3 3D Printing Software and Services Market
2.1.3 Global 3D Printing Market by Technology 2017 to 2022
2.1.3.1 Stereo Lithography
2.1.3.2 Jetting Technology
2.1.3.3 Powder Bed Fusion
2.1.3.4 Fused Deposition Modelling
2.1.3.5 Laminated Object Manufacturing
2.1.3.6 Fused Filament Fabrication
2.1.3.7 Selective Deposition Lamination
2.1.4 Global 3D Printing Market by Application
2.1.5 Global 3D Printing Market by End User Industry
2.2 Regional 3D Printing Market 2017 to 2022
2.2.1 Americas 3D Printing Market by Segment, Component, Tech, App, and Industry
2.2.1.1 Americas 3D Printing Market by Country
2.2.2 Europe 3D Printing Market by Segment, Component, Tech, App, and Industry
2.2.2.1 Europe 3D Printing Market by Country
2.2.3 APAC 3D Printing Market by Segment, Component, Tech, App, and Industry
2.2.3.1 APAC 3D Printing Market by Country
2.2.4 Rest of the World 3D Printing Market by Segment, Component, Tech, App, and
Industry
2.2.4.1 ROW 3D Printing Market by Country
2.3 3D Printer Shipments 2017 to 2022
2.3.1 Global 3D Printer Shipments by Segment
2.3.2 Global 3D Printer Shipments by Industry
2.3.3 3D Printer Shipments by Region
2.3.3.1 Americas 3D Printer Shipments by Country
2.3.3.2 Europe 3D Printer Shipments by Country
2.3.3.3 APAC 3D Printer Shipments by Country
2.3.3.4 ROW 3D Printer Shipments by Country
2.4 3D Printing Raw Materials Supply 2017 to 2022
2.4.1 Global 3D Printing Raw Materials Supply by Form
2.4.2 Global 3D Printing Raw Materials Supply by Type
2.4.3 Global 3D Printing Raw Materials Supply by Industry
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2.4.4 3D Printing Raw Materials Supply by Region
2.4.4.1 Americas 3D Printing Raw Materials Supply by Country
2.4.4.2 Europe 3D Printing Raw Materials Supply by Country
2.4.4.3 APAC 3D Printing Raw Materials Supply by Country
2.4.4.4 ROW 3D Printing Raw Materials Supply by Country

3 3D PRINTING ECOSYSTEM AND VENDOR ANALYSIS

3.1 3D Printing Value Chain and Elements
3.1.1 Multi-material vs. Mesostructure Material
3.2 Emerging 3D Printing Ecosystem
3.2.1 Object Distribution
3.2.2 Printer Control Systems
3.2.3 Printer Access Networks
3.2.4 10T and Artificial Intelligence
3.3 3D Printer Pricing Analysis
3.4 Average Industry Order Value and Funding Chart
3.4.1 Order Value by Industry
3.4.2 Order Value by Company Size
3.4.3 Yearly Industry Funding in 3D Printing Category
3.5 Popular Printer Chart: Desktop vs. Industrial Printer and by Regions
3.6 3D Printing Vendor Ecosystem
3.6.1 3D Printer Manufacturer
3.6.2 3D Printing Service Provider
3.6.3 3D Printing Marketplace Providers
3.6.4 3D Printing Application Providers
3.6.5 3D Scanner Manufacturer
3.6.6 3D Printing CAD Software Providers
3.6.7 3D Printing Raw Material providers
3.6.8 3D Printing Network Providers
3.6.9 3D Printing Communities

4 MARKET DIRECTION AND FUTURE OF 3D PRINTING

4.1 Fourth Industrial Revolution: Industry 4.

4.2 Multi-Material and Cheaper 3D Printer and New Raw Materials
4.3 Wider Accessibility to 3D Modeling

4.4 3D Applications in Everyday Life

4.5 Implications for Enterprise in various Industries
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Smart Workplace: Devices, Applications, and Services

1 INTRODUCTION

1.1 Defining the Smart Workplace

1.2 Transition to Agile Workplace

1.3 High Performance Workplace Outcomes

1.4 Impact on Businesses and Employees

1.5 Steps involved in Creating Smart Workplace Environments

2 SMART WORKPLACE MARKET DYNAMIC ANALYSIS

2.1 Growth Drivers
2.1.1 Connected Devices: Wearables, Smartphones, and Humanoid Robots
2.1.2 Automation Services, Energy Efficient Applications, and loT

2.1.3 Mobile Edge Computing and Enterprise Services
2.1.4 Broadband Wireless and Collaborative Work
2.1.5 M2M, Atrtificial Intelligence, and Deep Learning Capabilities

2.1.6 Advanced Commerce Technologies in the Workplace

2.1.7 Unified Communication and Cloud Computing

2.1.8 Hyper Connected Employees and Empowerment

2.1.9 Emergence of Knowledge Workers

2.1.10 Growth of Connected Industrial Machines and Remote Operations
2.1.11 Virtualization Trend and Impact

2.1.12 Smart Power and Energy Management System
2.2 Market Challenges
2.2.1 Enterprise Security Risks for Data, Information, and Infrastructure
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2.2.2 Employee Privacy Risks and BYOD

2.2.3 Diversity among Communication Standard and Infrastructure Sharing

2.2.4 Policy for Human and Machine Interaction

2.2.5 Commercial Off-the-Shelf (COTS) Electronic Device Market
2.3 Value Chain Analysis

2.3.1 Connectivity Technology and Service Providers

2.3.2 Communication Technology and Automation Solution Providers

2.3.3 Original Equipment Manufacturers (OEM)

2.3.4 Infrastructure Solution Providers

2.3.5 Analytics and Security Solution Providers

2.3.6 System Aggregators

2.3.7 End Users

3 SMART WORKPLACE MARKET, SEGMENTS AND FORECASTS

3.1 Global Market Size

3.2 Market by Construction
3.2.1 Retrofit Building
3.2.2 New Building

3.3 Market by Categories
3.3.1 Smart Devices
3.3.2 Software and Application Services
3.3.3 Infrastructure and System
3.3.4 Professional Services

3.4 Market by Product and Services
3.4.1 Smart Lighting Systems
3.4.2 Security and Access Control Systems
3.4.3 Energy Management Systems
3.4.4 Smart HVAC Control Systems
3.4.5 Audio Video Conferencing Systems
3.4.6 Fire and Safety Control Systems
3.4.7 Office Automation Software and Services
3.4.8 Enterprise Wearable Systems
3.4.9 Autonomous Robots Services
3.4.10 Enterprise Data Centre Market
3.4.11 Visual Analytics System
3.4.12 Smart Office Appliances Market
3.4.13 Enterprise Healthcare System
3.4.14 Enterprise Cloud Server and Solution
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3.5 Market by Connectivity and Communication Technology

3.5.1 Cellular Connectivity

3.5.2 Digital Addressable Lighting Interface (DALI)

3.5.3 BACnet

3.5.4 LPWAN (NB loT, Zigbee, Sigfox, LoORaWAN, etc.)

3.5.5 LonWorks

3.5.6 KNX EIB

3.5.7 Modbus RTU

3.5.8 National Electrical Manufacturers Association (NEMA)

3.5.9 Fixed and Short Range Connectivity like Broadband, WiFi, LiFi, etc.

3.5.10 Office Communication Technology like wikis, WebEX, etc.
3.6 Market by Region

3.6.1 North America

3.6.2 APAC

3.6.3 Europe

3.6.4 Latin America

3.6.5 Middle East and Africa (ME&A)

4 SMART WORKPLACE SOLUTION PROVIDER ANALYSIS

4.1 ABB Ltd.

4.2 Cisco Systems

4.3 Crestron Electronics
4.4 Honeywell International
4.5 Johnson Controls

4.6 Koninklijke Philips N.V
4.7 Lutron Electronics

4.8 Schneider Electric

4.9 Siemens AG

4.10 United Technologies Corporation (UTC)
4.11 Smart Office Solutions
4.12 Telkom SA Soc Ltd

5 CONCLUSIONS AND RECOMMENDATIONS

5.1 Recommendations for Enterprise

5.2 Recommendations for Solution Providers

5.3 Recommendations for Healthcare Service Provider

5.4 Recommendations for Facility Management Service Provider
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5.5 Recommendations for Workplace Design Provider
5.6 Recommendations for Workplace Service Providers
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Teleoperation and Telerobotics in Industrial Internet of Things (l10T)

1. EXECUTIVE SUMMARY
2. OVERVIEW OF INDUSTRIAL IOT (lIOT)

2.1 HOW INDUSTRIAL IOT (IIOT) IS DIFFERENT FROM CONSUMER IOT?
2.2 TECHNOLOGY TRANSFORMATION: WIRED AND WIRELESS

2.3 INDUSTRIAL PRODUCTIVITY AND IIOT ECONOMIC CONTRIBUTION
2.4 INDUSTRIAL EFFICIENCY AND 1IOT

2.5 110T ADOPTION TRENDS GLOBALLY

2.6 INDUSTRY 4. AND AUTOMATION

2.7 INDUSTRIAL REVOLUTION AND MIGRATION

2.8 10T BUILDING BLOCKS

2.9 INDUSTRIAL AUTOMATION AND IIOT

2.10 HUMAN ASPECT OF 10T

2.11 INTEGRATED DIGITAL AND HUMAN WORKFORCE

2.12 WEARABLE TECHNOLOGY AND IIOT
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2.13 WORKFORCE AUGMENTATION
2.14 HYBRID INDUSTRY AND ROBOTICS
2.15 DRONE LOGISTICS

3. TELEOPERATION AND TELEROBOTICS

3.1 TELEROBOTICS
3.1.1 AGILE ROBOTS: MOVE LIKE HUMANS IN DANGEROUS ENVIRONMENTS
3.1.2 COLLABORATIVE INDUSTRIAL ROBOTS (COBOTS)
3.2 TELEPRESENCE
3.3 TELEOPERATION
3.4 TELEMANIPULATOR
3.5 INTERNET TELEROBOTICS
3.6 THE WEB AND TELEROBOTICS
3.7 REAL-TIME TRANSPORT PROTOCOL (RTP)
3.8 TECHNICAL ARCHITECTURE OF TELEROBITCS SYSTEM
3.8.1 TELEROBOT
3.8.2 WEB CLIENT
3.8.3 COMMUNICATIONS
3.8.4 TRANSMISSION PROTOCOL
3.9 BILATERAL CONTROL AND HAPTIC FEEDBACK
3.9.1 THE ROBONAUT CASE
3.10 UNILATERAL VS. BILATERAL MODEL
3.10.1 PERFORMANCE MATRIX

4. ROLE OF TELEOPERATION AND TELEROBOTICS

4.1 THE ROLE OF TELEROBOTICS IN INDUSTRIAL AUTOMATION

4.2 IMPACT ON LOGISTICS AND SUPPLY CHAIN
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