
19th December 2014 

TECHNICAL INSIGHTS 

TECHNOLOGY ALERT 



Sensor Technology Alert 

© 2014 Frost & Sullivan 1 

1. INFRARED SENSOR FOR MONITORING PETROCHEMICAL FACILITIES 

2. WIRELESS CHEMICAL SENSOR FOR VARIED APPLICATIONS 

3. WEARABLE SENSOR PLATFORM FOR MAPPING THE SURROUNDINGS 

4. RECENT PATENTS IN THE FIELD OF PROXIMITY SENSING 

 

 

 

1. INFRARED SENSOR FOR MONITORING PETROCHEMICAL FACILITIES 

Due to failure of electric power, petrochemical facilities go through 

unplanned downtime. This downtime further results in service failures, network 

outages, and hardware problems. The oil and gas operations are heavily 

dependent on combustion. According to the LumaSense Technologies Inc., a 

shutdown of this process will cost approximately $1 million per day. Hence, 

there is a need for a device that can help to prevent downtime and protect the 

refinery by monitoring gas and refractory temperatures in the refinery. In 

addition, the device should be easy to use and cost effective. 

To address the above-mentioned challenges, researchers from US-based 

LumaSense Technologies Inc. have developed a petrochemical infrared sensor: 

the  Pulsar 4, which uses a single pyrometer with two infrared filtered detectors 

and provides continuous measurement of gas and refractory temperatures. In 

IR pyrometer is a non-contact temperature sensing device that detects radiated 

thermal energy emitted from objects. 

 The infrared pyrometer in the Pulsar 4 is used to get accurate results 

with the precision of 0.3 degrees C, within a range of 350 degrees C to 2000 

degrees C. Infrared pyrometers are explosion proof, and because of this 

characteristic they are able to ‘see’ through the flames and deliver accurate 

data about gas and refractory temperatures. LumaSense uses  specially 

designed  Smart Flame Measurement Algorithm to analyze the information 

collected by the infrared pyrometer. This algorithm takes into account the flame 

transparency that can further affect the temperature readings. This algorithm 

provides a precise view of the activity inside the vessels of the petrochemical 

facilities. The data collected is interpreted by the smart algorithm by using a 

software called InfraWin. 
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Once the product is successfully developed, it is expected to be deployed 

in petrochemical facilities with the goal to protect refinery profits and prevent 

downtime. The Pulsar 4 will be deployed to monitor gas temperatures inside 

sulfur burners, sulfur recovery units, and thermal oxidizer furnaces. The 

researchers are working on upgrading the InfraWin software that will help to 

analyze the data from the Pulsar 4. The LumaSense infrared sensor is easy to 

deploy and cost-effective, and can help to secure the petrochemical facilities 

and also prevent downtime. 

Details: Sujeet Karna, Marketing and Services Director, LumaSense 

Technologies Inc., 3301 Leonard Court, Santa Clara, CA 95054. Phone: +1 800 

631 0176. Email: info@lumasenseinc.com. URL: www.lumasenseinc.com. 

 

2. WIRELESS CHEMICAL SENSOR FOR VARIED APPLICATIONS 

Chemical sensors can be found in many applications such as automotive,  

food, pharmaceutical, biomedical, chemical processing, residential or 

commercial applications (such as carbon monoxide detection),  environmental, 

and industrial safety, among other applications. At present, the sensors 

available in the market are expensive and they need an external power source 

to function, which further limits the use of the chemical sensor. There are 

market opportunities for self-powered devices that can be cost efficient, and 

provide accurate results. 

To address the above-mentioned challenge, researchers from the 

Massachusetts Institute of Technology have developed a wireless chemical 

sensor. The sensor is embedded with  a nanomaterial and is capable of 

interacting with chemicals. The researchers at MIT are calling it the chemically 

actuated resonant device (CARD). 

To enable a CARD, the researchers at MIT leveraged a printed RFID 

(radio frequency identification) tag circuit. The researchers punched a hole in 

the circuit and reconnected it with the help of carbon nanotubes (CNTs). The 

CNT is integrated into the circuit with the help of a mechanical pencil. The lead 

of a pencil is made up of compressed powder of CNTs. The modified RFID tag is 

thus referred to as CARD. This new sensor is based on the near field 

communication tag, which receives some power from the device reading it such 

as a smart phone. There is a change in the ability of CNTs to conduct electricity 

when the tubes are in contact with the target gas. The CARD further shifts the 
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radio frequency at which the power is transmitted. The CARD will answer to the 

tap by the smartphone only when it is able to receive sufficient power at certain 

radio frequency. It further allows the smartphone to determine whether any gas 

is present. At present, a single CARD can detect only one gas, but a smart 

phone can detect multiple CARDs. 

Once the project is successfully completed, it will have opportunities to 

be deployed indoors as well as outdoors. The device will be able to detect 

harmful gases and explosives. The researchers have been able to detect 

ammonia gas, hydrogen peroxide, and cyclohexanone. They are currently 

working on enabling different applications with the help of the CARD.  

The project was funded by the US Army Research Office through the MIT 

Institute for Soldier Nanotechnologies, the US Army Research Laboratory, the 

National Cancer Institute, and the MIT Deshpande Center for Technological 

Innovation. The researchers are currently working on integrating the CARD 

device into smart packaging. It will allow detection of contamination and 

spoilage of food.  Once the project is successfully commercialized, it has 

opportunities to get a good response from the consumers, who will be able to 

detect different sorts of chemicals on their own. In addition, the device will be 

easy to use and cost efficient. 

Details: Timothy Swager, Professor, Department of Chemistry, 

Massachusetts Institute of Technology, 18-597, 77 Massachusetts Ave., 

Cambridge, MA 02139. Phone: +1-617-253-4423. E-mail: tswager@mit.edu. 

URL: http://web.mit.edu/ 

 

3. WEARABLE SENSOR PLATFORM FOR MAPPING THE SURROUNDINGS 

In the wearable electronics industry, sensors are playing a crucial role. 

In conjunction with  wearable electronics, sensors have been gaining traction in 

various sectors such as healthcare and consumer electronics, among others. At 

present, there are devices such as GPS (global positioning system), advanced 

GPS, and LIDAR (light detection and ranging) to map the surroundings. 

However, these devices are not wearable, can be a bit complicated to use, are 

expensive, and may not offer personal assistance  in  unplanned situations such 

earthquakes. Hence, there is a need for a device that is wearable, can 

effectively map the surroundings of the user, and help the user in various 
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unplanned situations such as an earthquake. In addition, the device should be 

easy to use, accurate, and cost efficient. 

To address the above-mentioned challenge, researchers from the 

Massachusetts Institute of Technology (MIT) have developed a sensor system 

that can be worn by the user and can form a digital map of the surroundings 

while the wearer is on the go. The wearable sensor system is embedded with an 

array of sensors such as an accelerometer, gyroscope, laser rangefinder, and 

camera. 

To enable the wearable sensor platform, researchers from MIT have 

applied the technique used by robots to map their environment. The wearable 

sensor platform is deployed with a laser rangefinder to determine the distance 

of the nearest wall. The laser rangefinder uses the laser beam with 270 degree 

arc and measures the total time taken by the light pulse to return. The 

gyroscope is employed to monitor whether the laser rangefinder is tilted or not. 

This information is further interpreted with the help of algorithms. The 

accelerometer is used to provide information about the velocity of light and 

change in the altitude. For every few meters that the user commutes, the 

camera takes the snapshot of the surroundings. Software is used to interpret 

the information given by the camera in terms of contours, colors, and three 

dimensional shapes. In this way, the wearable sensor platform automatically 

creates a map of the surroundings. 

The wearable sensor platform might be deployed in the military and can 

be useful during combat situations. It can be used in disaster response where 

users wearing the sensor platform can use its ability to generate maps to find 

ways out of at-risk locations and buildings. This wearable sensor platform can 

distinguish variations in altitude. The platform is easy to use and can be 

invaluable for guiding the wearer in emergencies. 

The project was funded by the Office of Naval Research and the US Air 

Force. The researchers are currently working on reducing the size of the sensor 

platform.  Once the project is successfully commercialized, it is expected to be 

used in defense operations.  

Details: Alex Pentland, Director, MIT Media Lab Entrepreneurship 

Program, E15-387, Massachusetts Institute of Technology, 77 Massachusetts 

Avenue, Cambridge, MA 02139-4307.  Phone: +1-617-253-0648. E-mail: 

pentland@mit.edu. URL: http://web.mit.edu/ 
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4. RECENT PATENTS IN THE FIELD OF PROXIMITY SENSING 

Sensors that can sense the presence of specific objects nearby without 

having an actual contact with those objects are called proximity sensors. Types 

of proximity sensing technologies include capacitive, inductive, ultrasonic, 

magnetic, optical . Applications for proximity sensing include detecting, 

inspecting, and positioning in manufacturing systems and automated machines;  

plastic modeling; packaging; food processing; metal working; conveyor 

systems; touch screens; automobile park assist. 

LIXIL Corporation has approximately 109 patents registered, among 

which two are related to proximity sensors. One among these 

(WO/2014/192230), presented in Exhibit 1, pertains to a proximity sensor and 

automatic faucet,and includes a proximity sensor for measuring distance to the 

detected object and a light reception detection unit. Samsung and Apple have 

been some of the major developers of proximity sensors 

From 1965 to December 2014, approximately 2132 patents have been 

registered with the title proximity sensor. In 2014, approximately 185 patents 

have been registered under proximity sensing. There is an emerging and 

increasing  trend of using proximity sensing in smart phones.  
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Exhibit 1 lists some of the patents related to proximity sensors. 

Picture Credit: Frost & Sullivan 
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