Use of Infrared to Detect Elevated Body Temperatures

Minimizing the spread of infections

The growth of international travel and economic
migration require a consistent, prompt, effective and
global disease prevention policy. Elevated human body
temperature, or fever, is often a reliable indicator of
many serious infections. Since the recent outbreak of
serious flu strains such as H1N1, and the spread of
severe acute respiratory syndrome (SARS), public
health authorities have been looking for a fast, easy,
contactless ( non-invasive), and reliable method to
detect elevated human body temperature. When used
properly, infrared screening is such a method: a vital
tool in the detection of elevated body temperatures in
high-risk groups such as travelers. It is being used by
health authorities around the world to screen passengers
entering a country via mass transportation, and has
proven itself as an effective monitoring method.
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Infrared thermography can help detect elevated body
temperatures which may indicate the presence of a
fever. As such, the use of infrared as an adjunctive
diagnostic tool to help detect people with a potential
fever may contain or limit the spread of viral diseases
such as bird and swine flu, or bacterial infections
such as SARS.

Viral and bacterial infections that spread
through human contact and airborne
transmission pose a serious health problem,
including the possibility of pandemics, as
shown by recent flu outbreaks.

FLIR IR cameras automatically detect elevated skin temperatures
that may indicate a fever and underlying infection. Each camera’s
unique Automatic Temperature Compensator (ATC) adjusts for
ambient conditions to minimize false readings. The color image,
temperature scale, and alarm mechanism make it easy to decide
when a person needs further examination.
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This makes IR cameras a costeffective way to help prevent
pandemic outbreaks and the
deaths that often follow. Public
health authorities remember all
too well that SARS took the lives
of some 10% of infected people.
Similarly, the H5N1 strain of avian
influenza at one point had a death
rate of over 50% in Asia and
Europe. Since influenza viruses
have the ability to quickly mutate,
scientists are concerned about
their ability to make effective
vaccines that prevent high death
rates among weaker members of
the global population.
Infrared thermography: an
effective tool to detect elevated
body temperatures
An infrared camera produces
thermal images or heat pictures
that display even the smallest
temperature differences.
Human body temperature is a
complex phenomenon. Humans
are homeothermic; they radiate
heat, which must be lost to
the environment to control
their internal temperature. The
interface between that heat
production and the environment
is the skin. This dynamic organ is
constantly adjusting the optimum
balance between the physiologic
demands of the body and external
environmental conditions.
Infrared thermography provides
a visual map of skin temperatures
in real time. In addition, IR
cameras are very sensitive
devices. FLIR cameras measure
temperature differences as small
as 0.07 °C.

evaluation process takes less than
a second. This makes infrared
technology very useful for rapidly
screening large groups of people.
Unique ATC feature minimizes
false readings

Fixed-mount FLIR A320 with the
color alarming in progress

The built-in functions of FLIR IR
cameras include color images
and temperature scales, and
sound alarms that can be set to
go off when a certain temperature
threshold is exceeded. These
functions make it easy for an
operator to instantly decide
whether the subject needs to be
referred for medical examination.
Since the cameras produces
images in real time the total

A person’s general skin
temperature is not equal to the
person’s core temperature. The
most practical spot on the body
giving the most reliable result
(where the skin temperature
approaches the core temperature
of the human body) is in the
corner of the eyes where the
lachrymal (tear) duct comes to the
surface. (See adjacent images.)
Still, skin temperature is affected
by one’s surroundings, even if
they have a fever. Nevertheless,
their skin will be hotter than
other nearby persons (affected
by those same surroundings)
who do not have a fever. FLIR’s
unique Automatic Temperature
Compensator feature takes this

Setting up a FLIR IR camera with Automatic Temperature Compensator (ATC) for
elevated body temperature detection
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Step 1: Individuals are remotely monitored
as they pass a screening check points set
up at an airport, border, or in the entrance
lobby to a corporation or school.

Step 2: IR camera operator looks at a
color monitor that shows audible and/or
visible color alarms when an individual
shows an "out of norm" body temperature.

Step 3: Persons with an elevated body
temperature are sent to a separate line
for further screening by a healthcare
professional or designate.

into account and improves
the reliability of temperature
measurements.

relative temperature comparison
of several passengers will more
accurately reveal someone with a
fever and prevent false readings.

IR camera in a location where
people form a queue, such as
passport or customs control
points. This allows persons to be
screened on an individual basis.
It is also recommended, though
not mandatory, to install the
camera on a tripod and connect
it to a video monitor to facilitate
observations by the camera
operator.

FLIR has verified that a person
who is hotter than those around
them, at a given time under a
given ambient condition, has a
higher probability of an elevated
temperature, and warrants
further screening. When doing
mass screenings, the company’s
ATC technology is much more
accurate at finding elevated
body temperature than simply
setting a fixed alarm threshold of
38 °C. (An absolute internal body
temperature is more appropriate
for screening individuals with a
thermometer, because it is not
affected by one’s surroundings.)
For example, all people exiting
a warm or cool airplane
environment will have been
affected by its passenger
compartment temperature. If the
passenger compartment was cool
enough, it would have lowered
the skin temperature of someone
with a fever to a certain degree. It
would also have lowered the skin
temperatures of those passengers
without a fever. Therefore, a

This is what FLIR’s ATC feature
does. In addition to calculating
relative temperature readings,
it automatically adjusts the
generation of visible and audible
alarms, thereby greatly improving
the screening reliability.
For consistent measurements, it
is recommended that subjects
be placed in front of the camera
at a fixed distance. In general, a
distance of 1 to 1.6 meters away
from the camera lens allows the
subject’s face to fill the entire
image display.
The subject only needs to look into
the camera for less than a second.
As the highest temperature will
be measured in the corner of
the eyes, people can continue
to wear a mouth mask or their
headwear without influencing the
measurement. Glass and plastic
do not transmit infrared radiation,
so people need to remove their
glasses in order to be examined.
It is also advisable to set up the

Proof that infrared
thermography works
Studies have shown that it is not
necessary to measure absolute
temperatures to determine
whether a person has a fever
or not. After measuring the
true body temperature of many
healthy people with a medical
ear thermometer, and the face
temperature of these same
people with a FLIR IR camera, the
average temperature difference
was calculated. The average
difference between their true
body temperature and face
temperature was found to be
fairly constant It varies between
0.8 and 1.2 °C, depending on the
environmental conditions of the
test area. These environment
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variables included ambient
temperature, air conditioning,
wind, weather conditions etc.
This corresponds to the principle
that the body temperature of a
feverish person is likely to be at
least 1–2 °C higher compared to a
healthy person. Whether the skin
temperature turns out to be 32, 34,
or 36 °C is less important than
substantial variations from the norm.
It should correlate to the core body
temperature and remain stable.
The purpose of IR screening is
to differentiate people who are
well from those who have a fever,
not to measure absolute body
temperatures. The absolute error
measured on both the threshold
values and the subjects who are
screened will be the same, as long
as the camera temperature is stable.
In practice, infrared cameras
with the Ambient Temperature
Compensator (ATC) feature can
be quickly installed and used
immediately: After setup, these
ATC cameras measure the skin
temperature of the first group
of scanned subjects and then
calculate an average. An alarm is
automatically configured to go off
when a measured temperature
reaches that average plus 2 °C.
To allow for changing ambient
conditions, a moving average is
used as additional subjects are
screened.
Quick scans of large groups, with
color images AND sound alarms
Temperatures are measured by
full radiometric infrared cameras.
FLIR Systems offers its A320
and T360 Series as optimum

solutions. These systems can be
battery-operated for over 2 hours
or continuously connected to
main power. Adhering to the IP 54
standard, they can be used either
indoor or outdoor.
FLIR cameras have built-in
functions to measure the highest
temperature inside a given field
of view area. These cameras can
be configured to automatically
detect the hottest spot. Its value
is immediately displayed on the
camera’s built-in LCD monitor,
and may be connected to a video
monitor. The cameras are also
optimized for fever detection by
recalibrating themselves frequently.
FLIR cameras are factory calibrated
with NIST certified equipment.
A built-in color temperature scale
enables an immediate decision on
whether or not the subject requires
further examination. All areas
within the camera’s field of view
that are hotter than a predefined
temperature can be easily and
immediately recognized on the
image display.
In addition, FLIR cameras are
equipped with a sound alarm. If the
temperature exceeds a predefined
setpoint value, the audible alarm
goes on. A subject activating the
alarm can then be isolated for
further examination, on site or at a
medical centre.

Infrared cameras:
•A
 llow to screen large
numbers of people
anywhere at any time
•D
 isplay and detect critical
temperature elevations in
real-time
•A
 ctivate color and sound
alarm
•A
 re easy to set up and use
•C
 an be smoothly integrated
in public area pedestrian
traffic streams
•A
 re able to store evidence
•P
 rotect public health

is a quick and contactless method,
which is perfectly safe for both the
camera operator and the screened
subject.
FLIR IR cameras have proven
themselves as tools that can be
operated by non-specialists after a
few hours of training. They enable
a quick and accurate scan of a
large number of people to trace
fever, a major symptom of viral
and bacterial infections. As some
officials have put it, it is a very
small investment to protect public
health worldwide.

A small investment to protect
public health
Major airports are already
using FLIR cameras and have
successfully applied this
methodology to screen passengers
entering and leaving the country. It
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Proven track record
The deployment of FLIR cameras in airports, terminals and company facilities is providing a noninvasive
and highly effective method to screen passing crowds for elevated skin temperatures that might suggest
a person has the H1N1 virus.
The adoption of FLIR IR cameras
is one small, but vital measure, to
combat the spread of swine flu.
A selection of companies and
organisations that have FLIR IR
temperature screening systems
in place:

Algeria Ministry of Health
ALSTOM Power Service
Australian International Airports
Bank Audi
CEAT Electronique
Chunghwa Telecom
Compai Electronics
Egyptian Airports
French Ministry of Health
Formosa Plastic Group
Greek Airports
Hong Kong Airport Authority

Malaysia Ministry of Health
Morocco Ministry of Health
Rock Production
Saudi Airports
Star Cruises
Tunisia Ministry of Health
Turkey Ministry of Health
UAE Ministry of Health
…and more
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General Procedures for IR Camera Setup
The procedures for setting up a FLIR IR camera to
screen for elevated facial temperature (fever) depend
on the specific model being used. However, the general
procedures are as follows:
1.

2.
3.
4.

5.

6.
7.

8. N
 ow aim the camera at a face having a presumably
normal temperature. Make sure that the person being
measured faces the camera, as in a facial portrait. (Any
eyeglasses must be removed.) The distance from the
camera lens to the person’s face should be such that
Turn on the camera, and wait at least 30 minutes before
the facial image in the display covers at least 75% of
taking any measurements.
the image width. Adjust the rectangular measurement
box to cover the area around the person’s eyes and nose.
Start FLIR IR Monitor software.
9. Click Update Reference to store a temperature sample.
On the Setup tab, set the emissivity to 0.98
Repeat this procedure on at least 10 faces with
presumably normal temperatures. You have now set
On the Analysis tab, click Add Box. Select Max as
the reference temperature. (The camera software keeps
the displayed temperature value. This configures the
a moving average of the last 10 temperature readings
camera for a rectangular measurement area, and to
in its First In-First Out (FIFO) memory.)
record the maximum temperature within that area.
10. You can now begin the screening process. Aim
On the Screening tab, set the Alarm Difference.
the camera at the face of the person whose facial
This value is the difference between the reference
temperature you want to screen. If the person’s
temperature (described later) and the maximum
maximum measured temperature (within the box area)
temperature at which the camera will trigger the alarm.
is greater than 2 °C above the reference temperature,
A typical value is 2 °C.
an alarm will be triggered. To disable the alarm, click in
the middle of the box.
Enable the audible alarm (Beep).
11. Update the reference temperature on a regular basis
Click Apply. The camera will now be set up according
(every 10–15 minutes of actual measurement time) to
to the prevailing conditions. This may take 30–60
adjust for changing ambient conditions and the most
seconds.
recent 10 persons that were measured.

FLIR – Global Leader in Infrared
FLIR invented the infrared camera
industry as we now know it. We
brought the first commercial IR
camera to market in the 1960s and
have piled up more industry firsts
in infrared than anyone. Today
we are the only global company
totally dedicated to finding and
fixing thermal problems through IR
imaging systems. Our company’s
mission is to provide the most
innovative systems available, with
the highest possible quality, and
show thermography practitioners
how to get the most out of them. Our
goals, now and in the future, are to

FLIR Systems, Sweden
World Wide Thermography
Center
Rinkebyvägen 19 - PO Box 3
SE-182 11 Danderyd
Tel: +46 (0)8 753 25 00
e-mail: sales@flir.se

provide greater insight into all types
of thermal phenomena, and help our
customers save money by applying
this knowledge. This is supported
by the most comprehensive and
respected training courses in the
industry.
FLIR’s ‘smart’ IR cameras are used
in basic research, non-destructive
testing, product development, factory
automation, equipment and building
maintenance, asset protection,
medical diagnostics, public safety,
national defense, and a host of other
applications. No other company

FLIR Systems, France
Tel: +33 (0)1 41 33 97 97
e-mail: info@flir.fr

FLIR Systems, UK
Tel: +44 (0)1732 220 011
e-mail: sales@flir.uk.com

FLIR Systems, Germany
Tel: +49 (0)69 95 00 900
e-mail: info@flir.de

FLIR Systems, Italy
Tel: +39 02 99 45 10 01
e-mail: info@flir.it

offers the breadth of thermal
imaging/temperature monitoring
products supplied by FLIR, and
none is as dedicated to technical
excellence as our 350+ engineers.
Within the past three years alone,
FLIR has spent more than $230
million on R&D. Our customers are
the primary beneficiaries of this
investment, enjoying an ROI that
amounts to millions of dollars a year
in direct savings from operating
efficiencies and loss avoidance. As a
result of this leadership, FLIR is the
most trusted name in the industry.

FLIR Systems, Belgium
Tel: +32 (0)3 287 87 10
e-mail: info@flir.be
www.flir.com/thg
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