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LEXINGTON, Massachusetts (April 12, 2019) — WinterGreen Research announces that
it has published a new study Mid-IR Sensors: Market Shares, Strategy, and Forecasts,
Worldwide, 2019 to 2025. The 2019 study has 498 pages, 215 tables and figures. The
vendors in the Mid-IR Sensors industry have invested in high-quality technology and
processes to develop leading edge Internet of Things capability. Sensors are being
implemented in a wide variety of applications by each vendor so as to permit benefit
from first mover advantage in the market.

Mid-wave infrared (mid-IR) is the spectral region where most of the fundamental
structural information is produced. Measurements in that region can provide useful
information from outside the visual spectrum. Mid-IR sensors bring the ability to sense
temperature, distance, presence, motion and texture. This extension of the human
senses, in combination with digital systems promises a revolution in improved control of
everything people use and touch.

Mid IR sensors are the base of the Internet of Things initiatives, they form the building
blocks for all different types of imaging and controls. Drones, robots, industrial robots,
machines, cameras, buildings, fire departments, traffic lights, traffic control, the military,
the border patrol, law enforcement, healthcare, asthma treatment, virtually everyone will
increasingly use mid IR sensors.

Mid-IR sensor manufacture promises to change everything. More visibility, more
awareness permits greater and more granular control of action in the military. In
industry, more process can be automated. It supports more independent and safer cars.
It permits electric cars to replace gasoline engine cars by 2025. Mid-IR Sensors
leverage new technology to achieve better cost benefit ratios. Laboratory bench
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measuring systems can be miniaturized and move to the field.

The worldwide mid-IR sensor market at $9.7 billion in 2018 is projected to reach $109.9
billion by 2025. Units sales at 611 million sensors in 2018 are anticipated to reach 10.7
billion sensors worldwide by 2025. Mid-IR sensors impact every industry, driving
significant change. For example, Wintergreen Research forecasts the availability of 400
electric vehicle models by 2025. The EV industry is growing in response to automobile
vendors responding to market demand for vehicles that do not hurt the environment.

WinterGreen Research is an independent research organization funded by the sale of
market research studies all over the world and by the implementation of ROl models
that are used to calculate the total cost of ownership of equipment, services, and
software. The company has 35 distributors worldwide, including Global Information Info
Shop, Market Research.com, Research and Markets, electronics.ca, and Thompson
Financial. WinterGreen Research is positioned to help customers facing challenges that
define the modern enterprises.

The increasingly global nature of science, technology and engineering is a reflection of
the implementation of the globally integrated enterprise. Customers trust wintergreen
research to work alongside them to ensure the success of the participation in a
particular market segment.

WinterGreen Research supports various market segment programs; provides trusted
technical services to the marketing departments. It carries out accurate market share
and forecast analysis services for a range of commercial and government customers
globally. These are all vital market research support solutions requiring trust and
integrity.
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MID IR SENSORS EXECUTIVE SUMMARY

Mid-Infrared (IR) Sensor Systems
Benefits of Mid IR Sensors
Mid IR Sensor Market Driving Forces
Mid IR Sensor Market Shares
Mid IR Sensor Market Forecasts

1. MID IR SENSOR MARKET DESCRIPTION AND MARKET DYNAMICS

1.1 Mid IR Sensors Offer Wavelength Tunability and High Optical Power
1.1.1 Military Funded Development of Mid-IR Sensors
1.1.2 Distributed Feedback Grating

1.2 Products with Mid-IR Sensors

1.3 Mid-IR Sensor Market Trends

1.4 Mid-IR Detection

1.5 Infrared Radiation Variation of Measuring Techniques

2 MID IR SENSORS MARKET SHARES AND MARKET FORECASTS

2.1 Mid-Infrared (IR) Sensor System Market Driving Forces
2.1.1 Benefits of Mid IR Sensors
2.1.2 Mid IR Sensor Military Technology Gaining Traction in Commercial Markets
2.1.3 Quantum Cascade Laser (QCL)
2.1.4 High-Performing Tunable External Cavity Tunable Laser
2.1.5 Mid IR Sensor Market Driving Forces

2.2 Mid IR Sensor Market Shares
2.2.1 GE Sensors/SenseAir
2.2.2 Senseair Test & Measurement Carbon Dioxide Sensors
2.2.3 SenseAir Test & Measurement Carbon Dioxide Sensors
2.2.4 Leonardo/Daylight Solutions FTIR Spectroscopy
2.2.5 Sofradir
2.2.6 Bosch
2.2.7 Block Engineering
2.2.8 lI-VI/Finisar
2.2.9 Raytheon and Lockheed Drone Mid-Infrared Lasers
2.2.10 Market Consolidation of Mid IR Sensor Companies
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2.3 Mid IR Sensor Market Forecasts
2.3.1 Mid IR Sensors Market Forecasts, Units
2.4 Applications of Mid-IR Infrared Sensors
2.5 Mid IR Sensors for the Military
2.5.1 Standoff Detection and Missile Warning Systems
2.5.2 Mid IR Sensor Target Acquisition Minefield Detection System
2.5.3 Military Mid IR Sensor Market Shares, Market Segments, Army, Navy, Air Force
2.5.4 Law Enforcement And Homeland Security Applications for Mid IR Sensors
2.5.5 Security and Homeland Security Mid IR Sensors
2.5.6 Law Enforcement Mid IR Sensor Markets
2.6 Mid IR Building and Carbon Dioxide CO2 Sensor Market Shares
2.6.1 Smart Building Mid IR Sensor Market Forecasts
2.6.2 Residential Control Systems
2.6.3 CO2 Mid IR Sensor Market Shares
2.6.4 Carbon Dioxide Gas Mid IR Sensing Market Forecasts
2.7 Mid IR Oil and Gas Sensor Market Shares
2.7.1 Oil and Gas Mid IR Sensor Market Forecasts
2.8 Mid IR Occupancy Sensors and Photocell Devices
2.8.1 Occupancy Mid IR Sensors and Photocell Devices Market Forecasts
2.9 Medical and Health
2.9.1 Clinical Requirements and Markets for Medical Mid-IR Products
2.9.2 Healthcare Screening Using Commercial Mid IR Sensors
2.9.3 Healthcare Breathalizer Mid IR Sensor Markets
2.9.4 Infrared in the Pharmaceutical Industry
2.10 Mid IR Thermal Camera Sensors Market Shares
2.10.1 Thermal Camera Mid IR Sensor Market Forecasts,
2.10.2 Security and Surveillance
2.10.3 Integrated IoT Change Management
2.11 Automotive Sector Mid IR Sensor Market Shares
2.11.1 Mid IR Infrared Automotive, LIDAR, Navigation Sensor Markets
2.11.2 Automotive Mid IR Sensor Market Forecasts
2.12 Mid IR Infrared Smartphone 3D Sensor Market Shares
2.12.1 Mid IR Sensors Implement IoT on Smart Phones
2.12.2 Smart Phone Apps Implement a Transaction Based Mid IR Sensor Services
Distribution Network
2.13 Mid IR Nitric Oxide (NO) Sensor Market Shares, Dollars, Worldwide, 2018144
2.13.1 Nitric Oxide (NO) Mid IR Sensor Market Forecasts
2.14 Emerging New Fields of Mid IR Sensor Application
2.14.1 Mid IR Spectrum Unit Size Categories
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2.15 Mid IR Sensor Applications
2.15.1 Sensors Play A Role In Research On The Role Of Ammonia In Air Quality
2.15.2 Infrared in Food Processing:
2.15.3 Infrared in the Chemical Industry:
2.15.4 High-Volume Applications of 3-D Sensing in Consumer and Automotive Markets
2.16 Process Controls Using Mid IR Sensors: Preventive and Predictive Maintenance
2.16.1 Machine Process Measuring And Detection Sensors Using Mid IR, Market
Forecasts
2.16.2 Industrial Process Control
2.17 Mid IR Fire Gas Detection Market Shares, Dollars, Worldwide, 2018
2.17.1 Fire Gas Detection Mid IR Sensors Market Forecasts
2.17.2 White Goods (Home Appliances)
2.18 Mid IR Temperature Sensors Market Shares, Dollars, Worldwide, 2018
2.18.1 Temperature Mid IR Sensors Market Shares
2.18.2 Temperature Mid IR Sensors Market Forecasts
2.19 Automation Using Mid IR Sensors
2.19.1 Smart Electrical Grid Moves to Electronics and Sensors from Purely Mechanical
Infrastructure
2.19.2 Smart Grid Networking
2.19.3 Mid Infrared IR Sensor Technologies Basis for Measuring Chemical
Composition
2.19.4 Nanoparticles The Base For Mid IR Sensor Evolution
2.19.5 Miniaturization Significant For The Development Of Mid IR Applications
2.20 Mid IR Sensor Market Opportunity
2.21 Integration Software and Mega Data Center Market Driving Forces
2.21.1 Building a Robust Data Sensor Network Integration Layer
2.21.2 Internet Network Base for Sensor Data Consolidation
2.21.3 Mid IR Sensor Enabled Device Market Driving Forces
2.22 Near-Infrared Optics Segment
2.23 Mid IR Sensor Sample Prices
2.24 Mid IR Sensor Regional Shipments

3. MID IR SENSORS PRODUCT DESCRIPTION

3.1 Daylight Solutions

3.1.1 Daylight Solutions Modularity Brings Flexibility

3.1.2 Daylight Solutions Lasers For Gas Sensing Instrumentation
3.2 SenseAir

3.2.1 SenseAir CO2 Engine®K30
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3.3 Acuity Brands Inc./Sensor Switch Occupancy Sensor Products
3.3.1 Sensor Switch WSX 2P
3.4 Block Engineering Quantum Cascade Laser Products
3.4.1 Block Engineering LaserSense-SC™: Compact Gas Detection System for the
Semiconductor Industry
3.4.2 Block Engineering LaserWarn™: Open-Path Chemical Detection System
3.5 Sofradir
3.5.1 Sofradir Mid IR AXIR MW 640x512
3.5.2 Sofradir Mid IR AXIR MW OEM 640x512
3.5.3 Sofradir Mid IR DAPHNIS-HD MW 1280x720
3.5.4 Sofradir Mid IR DAPHNIS-XGA MW 1280x720
3.5.5 Sofradir Mid IR GALATEA MW 640x512
3.5.6 Sofradir Mid IR INSPIR MW 384x288
3.5.7 Sofradir Mid IR SCORPIO MW JT 640x512
3.5.8 Sofradir Mid IR LEO MW 640x512
3.6 GE Sensors
3.6.1 GE Wireless Sensor Networks
3.6.2 GE Applications for Wireless Sensor Networks
3.7 Hamamatsu
3.7.1 Hamamatsu InGaAa PIN photodiodes
3.7.2 Hamamatsu InGaAs photodiode arrays
3.7.3 Hamamatsu Infrared Detector
3.7.4 Hamamatsu QCL for Continuous Wave Operation At Room Temperature
3.7.5 Hamamatsu Laser
3.8 Telops IR Sensors
3.8.1 Telops TS-IR Thermal Scientific IR Camera
3.8.2 Telops HDR-IR High Dynamic Range IR Camera
3.9 MKS/Newport Corporation Mid-Infrared Sensor Cards

4. MID IR SENSOR TECHNOLOGY

4.1 Power Technology Mid IR Sensor Applications
4.1.1 Molecular Responses Across the MIR Spectrum
4.1.2 Technology Options Available in Mid IR
4.1.3 Diagrams To lllustrate the Mid IR Technologies
4.1.4 Comparison of Technology Options
4.1.5 Products, In Which MIR Sensors Are Actually Deployed
4.1.6 Market Trends & Key Companies
4.1.7 Key Applications/Products Used By The Military
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4.1.8 Potential Technologies and Applications of MIR Sensors
4.2 Uncooled IR Cameras
4.1.9 Key Developments Are Required To Make Applications
4.1.10 Characteristics Required
4.1.11 Building a Robust Data Sensor Network Integration Layer
4.1.12 ECqcL Expressed As A QC Semiconductor Chip
4.1.13 Advances Of Mid-Infrared Based Trace Gas Sensor
4.2 Semiconductor Diode Lasers Operating at Midwave-Infrared (Mid-IR) Wavelengths
4.2.1 Infrared Semiconductor Lasers
4.2.2 Mid IR Sensor Based Building Systems Replace Expensive Building Control
Systems
4.2.3 Building Control Standardization
4.3 Biomedical and Chemical Mid-IR SPR Based Sensor
4.3.1 Development Of Mid-Infrared Surface Plasmon
4.3.2 Sensors Utilizing Surface Plasmon Resonance (SPR)
4.4 Mid IR Waveguides
4.4.1 Miniaturized IR Gas Sensors
4.5 Sol-Gel-Coated Mid-Infrared Fiber-Optic Sensors
4.6 Magnetic Nanopatrticle Mid-Infrared Pathogen Sensor for Food Matrixes
4.7 Miniaturized Mid-Infrared Sensor Technologies Trends
4.7.1 Nanophotonics
4.7.2 Nanotechnology Is Significant
4.8 Infrared Technology
4.8.1 Daylight Solutions Core Technology
4.9 Mid-IR Non-Invasive Medical Systems
4.9.1 Cloud Computing Driving Network-wide Growth
4.9.2 5¢

5. MID INFRARED (IR) SENSORS COMPANY PROFILES

5.1 Acuity Brands Inc.
5.1.1 Acuity Brands/Sensor Switch

5.2 AdTech Optics

5.3 Advanced Photonix

5.4 Agiltron/SensArrayinfrared
5.4.1 SensArraylInfrared

5.5 Alpes Lasers/ALTechnologies
5.5.1 Laser diodes

5.6 Amphenol/Telaire
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5.6.1 Carbon Dioxide (CO2) Sensor Modules
5.6.2 Telaire | Internal CO2 Sensor for Automotive Applications
5.6.3 Telaire T6613 | CO2 Sensor Module
5.6.4 Telaire T6615 | Dual Channel CO2 Sensor Module
5.7 Axis Communications
5.8 BAE
5.8.1 BAE Financial Results
5.9 Block Engineering
5.9.1 Partnership with Northrop Grumman
5.9.2 Block Positioned To Expand Commercial Markets
5.9.3 Block Engineering Contracts
5.9.4 Block Engineering LaserScan™ Mid-Infrared Spectrometer for Noncontact,
Standoff Chemical Analysis Of Surface Contaminants
5.9.5 Block Engineering: High Performance QCL and FTIR Spectrometers
5.9.6 Block MEMS Gas Sensor
5.10 Bosch Group
5.10.1 Bosch Business Overview
5.10.2 Bosch Motion Detectors
5.10.3 Bosch Smart Sensors Simplify
5.11 Circassia/Aerocrine
5.12 Current Corporation
5.13 Cymbet
5.13.1 Cymbet Team:
5.13.2 Cymbet Investors:
5.13.3 Cymbet Partners, Sales and Distribution:
5.13.4 Cymbet Manufacturing:
5.13.5 Cymbet High Volume Solid-State Battery Manufacturing Facility
5.14 Digi International
5.14.1 Digi International Business:
5.15 Emerson
5.15.1 Emerson Process Management
5.15.2 Cascade Technologies
5.16 EnOcean GmbH
5.16.1 EnOcean Technology
5.17 Ekips Technologies
5.18 Elliot Scientific
5.19 FLIR
5.19.1 FLIR Thermal Sensors for Traffic Applications
5.19.2 FLIR Smart City Sensor
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5.19.3 FLIR Sensing Materials
5.19.4 FLIR Lasers and Laser Components
5.19.5 FLIR Tactical Platforms
5.19.6 Flir 2018 Revenue
5.19.7 FLIR Systems Advanced Sensing Technologies
5.19.8 FLIR Systems Multi-Sensor Mission Equipment
5.19.9 FLIR Sensing Materials
5.20 Fortive
5.20.1 Fortive Creates Actionable Intelligence
5.20.2 Fortive Sensing Technologies
5.20.3 Fortive Revenue
5.20.4 Danaher and Fortive
5.21 GE Sensors
5.21.1 General Electric Revenue
5.21.2 GE Sensors in Transportation
5.21.3 GE Sensors
5.21.4 GE Wireless Sensor Networks
5.21.5 GE's XMTC Thermal Conductivity Transmitter
5.21.6 GE's 300 Pressure Series Sensors
5.21.7 GE Applications for Wireless Sensor Networks
5.22 Asahi Kasei Corporation/SenseAir
5.22.1 SenseAir
5.23 Hamamatsu
5.23.1 Hamamatsu Mid infrared LED L13201-0430M | Hamamatsu Photonics
5.23.2 Hamamatsu Electron Tube Division
5.23.3 Hamamatsu Solid State Division
5.23.4 Hamamatsu Systems Division
5.23.5 Hamamatsu Laser Group
5.23.6 Hamamatsu Optical Communication Group
5.23.7 Hamamatsu Central Research Laboratory
5.23.8 Hamamatsu Tsukuba Research Laboratory
5.23.9 Hamamatsu Sports Photonics Laboratory
5.23.10 Hamamatsu PET Center
5.24 1I-VI Incorporated/Finisar
5.24.1 lI-VI Incorporated/Marlow Industries Revenue fy 2019
5.24.2 1I-VI - Finisar Acquisition
5.24.3 1I-VI Extreme Thermal Cycling (XIt) Application Examples Include:
5.24.4 11-VI Genetic Sequencing
5.25 InfraTec
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5.26 IPG Photonics
5.26.1 Johnson Controls Valve Products
5.27 Leonardo
5.27.1 Leonardo/Daylight Solutions
5.27.2 Daylight Solutions Mid-IR
5.27.3 Daylight Solutions Quantum Cascade Laser Technology
5.27.4 Daylight Solutions Uber Tuner™ Broad Tuning Pulsed Lasers
5.28 Lockheed-Martin
5.28.1 Lockheed Argos®- Tunable Laser
5.28.2 Lockheed-Martin Military Contractor
5.28.3 Lockheed Martin Customer Base:
5.28.4 Lockheed Martin Defense Department Positioning
5.29 Lumentum
5.30 M Squared Next-Generation Bio-Medical Lasers
5.31 Marktech Optoelectronics
5.32 Maxion Technologies
5.33 Micro-Epsilon
5.33.1 Micro-Epsilon CapaNCDT 6222 Capacitive Controller
5.34 MKS Instruments/Newport
5.34.1 MKS Revenue
5.34.2 Newport Corporation/ILX Lightwave
5.34.3 MKS/Newport Markets
5.35 Nanophase Technologies
5.35.1 Nanomaterials Technology Energy
5.35.2 Nanomaterials Technology Aluminum Oxide
5.35.3 Nanomaterials Technology
5.36 Opto Diode Corporation
5.37 Opto Solutions
5.38 Pacific Northwest National Laboratory PNNL Electronics and Systems Integration
5.39 Physical Sciences
5.40 Power Technology
5.41 Raytheon
5.41.1 Raytheon Innovation
5.41.2 Raytheon Integrated Defense Systems (IDS)
5.41.3 Raytheon Intelligence and Information Systems (I1S)
5.41.4 Raytheon Network Centric Systems (NCS)
5.41.5 Raytheon Technical Services Company (RTSC)
5.41.6 Raytheon Missile Systems (RMS)
5.41.7 Raytheon Space and Airborne Systems (SAS)
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5.41.8 Raytheon/Structured Materials Industries
5.42 Sensor Switch
5.42.1 SenseAir Applications
5.42.2 SenseAir Collaborates with Ventilation Systems Suppliers
5.42.3 SenseAir Measurement Platform Has Intelligence
5.42.4 SenseAir Carbon Dioxide Sensors
5.42.5 SenseAir Next Generation Driver Alcohol Detection Systems
5.43 Sentinel Photonics
5.44 Sick AG
5.44.1 Sick AG Mid IR Product Family W27-3
5.44.2 Sick Growth
5.45 Sofradir
5.45.1 Sofradir/ULIS
5.45.2 Sofradir Subsidiary ULIS SAS: Shareholders Sofradir and GE Equity
5.45.3 Sofradir: Leader in Cooled And Uncooled IR detectors
5.45.4 Sofradir Infrared Company
5.45.5 Sofradir Awarded Multi-Million Euro MUSIS/CSO Infrared contract
5.46 Spectris/fOmega Engineering
5.46.1 Spectris Sales by End User Market
5.46.2 Spectris/Omega Infrared Temperature Measurement Instruments
5.46.3 Omega Engineering
5.46.4 Omega Infrared Temperature Measurement Instruments
5.47 Structured Materials Industries
5.47.1 Structured Materials SMI Products
5.47.2 Structured Materials SMI Customer Advantage
5.48 Telops
5.48.1 Telops Aerospace and Defense
5.49 Terahertz Device Corporation
5.50 Thermo Fischer Scientific/NovaWave Technologies
5.50.1 Thermo Fisher Scientific Acquires Laser-Based Gas Detection Company
NovaWave Technologies
5.50.2 NovaWave Selected for CPP Participation
5.50.3 Thermo Fischer Scientific/NovaWave Technologies
5.51 Thorlabs
5.51.1 Thorlabs Acquires QCL Manufacturer Maxion Technologies
5.51.2 Maxion Technologies
5.51.3 Maxion and the University of Maryland, Baltimore County
5.52 United Technologies
5.52.1 Kidde Products Limited/Airsense Technology
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5.52.1 United Technologies Corporation (UTC)
5.53 VIASPACE/lonfinity
5.53.1 VIASPACE/lonfinity Product Focus
5.53.2 VIASPACE/lonfinity Next-Generation Chemical Analysis
5.54 Vigo System S.A.
5.55 Wuhan Cubic Electronics
5.55.1 Infrared Carbon Dioxide Sensor Module CM1102
5.56 Xenics
5.57 Mid IR Sensor Companies
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