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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with the

International

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the different types of
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Introduction

This International Standard is a compilation of terms and definitions to provide a precise understanding or
interpretation of infrared thermography and thermal/infrared non-destructive testing. These serve to secure the
foundation of infrared thermography technology growth within the academic and industrial communities.
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INTERNATIONAL STANDARD ISO 10878:2013(E)

Non-destructive testing — Infrared thermography — Vocabulary

Scope

This |nternational Standard defines terms used in infrared thermography for non-destructive testing and forms
a common basis for standard general use.

1 Terms and definitions

1.1
absorptivity
o
absorptance

absorptance coefficient
proportion (as a fraction of 1) of the radiant energy impinging on‘a material's surface that is abgorbed by the
matefial

NOTR 1  Absorptivity is dimensionless.

NOTH 2 For a blackbody, this is unity (1,0). Technically;absorptivity is the internal absorptance per path length. In
thermpgraphy, the two terms, absorptivity and absorptarice/are often used interchangeably.

NOTH 3 Absorptance is the ratio between the radiation energy absorbed by a body and the total radiatipn incident on
the bady.

NOTE 4 Absorptivity can vary with wavelength and be quoted for a specified band width or a specific wgvelength. See
1.136} Spectral absorption coefficient.

1.2
active thermography
infrared thermographic examination of materials and objects which requires additional thermal stifnulation

NOTE The thermal stimulation can be optical, sonic (ultrasonic), inductive, microwave or use any other forin of energy.

1.3
ambient operating range
range¢ of ambient temperatures over which an instrument is designed to operate within reported [performance
specifications

1.4
ambient temperature
temperature of the air in the vicinity of a test object (target)

NOTE “Ambient temperature” is not to be confused with “reflected ambient temperature”, which is a term often used to
mean “reflected apparent temperature”.

1.5

ambient temperature compensation

correction built into infrared instruments to provide automatic compensation of temperature readings affected
by the ambient temperature

© I1SO 2013 — All rights reserved 1
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1.6
angular subtense
angular diameter of an optical system or subsystem

NOTE 1  Angular subtense is expressed in angular degrees or milliradians.

NOTE 2 Ininfrared thermography, the angle over which a sensing instrument collects radiant energy.

1.7
anomalous thermal image
observed thermal pattern of a structure that is not in accordance with the expected (reference) thermal pattern

1.8
anomaly
irregularity or abnormality in a system

EXAMPLE An irregularity, such as an anomalous thermal pattern or any indication that deviates from what is nofmally
expected in the absence of any anomaly.

1.9
anti-reflectance coating
coating of ipfrared optical elements (lenses, windows) used to increase the ‘sensitivity of a spegified
wavelength range through minimization or suppression of reflections causing signal loss

1.10
apparent temperature
uncompensated reading from an infrared thermography camera *containing all radiation incident op the
detector, regprdless of its source

[ISO 18434-1:200816], 3.1]

1.11
area effect
change in infrared radiometer output depending oncthe area of the measuring target

1.12
artefact
(1) product of artificial character due to.an extraneous agency
(2) error cauged by an uncompensated.anomaly

EXAMPLE In thermography, an emiSsivity artefact simulates apparent variation of surface temperature.

1.13
atmospheric absorption
absorption df specifi€ wavelengths of solar radiation, due largely to moisture, atmospheric gaseg and
pollutants

1.14
atmospheric temperature
temperature of the atmosphere between the infrared camera and the object

1.15

atmospheric window

(infrared) any spectral interval within the infrared spectrum in which the atmosphere transmits radiant energy
well (atmospheric absorption is minimal)

EXAMPLE Atmospheric windows are roughly defined to lie in the wavelength ranges:

a) 0,78 um to 2,0 uym in the near infrared (NIR);
b) 2,0 um to 5,5 uym in the mid-wave infrared (MWIR);
c) 7,5pumto 14,0 ym in the long-wave infrared (LWIR).

2 © 1SO 2013 — All rights reserved
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1.16
attenuating medium
material or other medium that attenuates infrared radiation emitted from a source

EXAMPLE Attenuating media include windows, filters, atmospheres, external optics.

1.17
blackbody
ideal perfect emitter and absorber of thermal radiation at all wavelengths

NOTE A blackbody is described by Planck's law. In its classical form, Planck’s law describes the spectral distribution of
the radiant energy emitted by a blackbody.

1.1j.1

blackbody equivalent temperature
appalent temperature of a test object that is equal to the temperature of a blackbody '‘€mitting the same
amouynt of radiant energy

1.17.2
blackbody radiator
radiajor with the effective emissivity ¢ close to unity (¢ > 0,98 across all relevant wavelengths)

1.17.3

blackbody reference
calibfated, traceable device used to check the calibration of{infrared imaging radiometer§ or infrared
thermometers

EXAMPLE A cavity or a flat plate with a structured(or coated surface characterized by a stable and uniforin temperature

d sensor
sensor that needs cooling.to improve sensitivity to infrared radiant energy by reducing thermal noise influence

1.20
detecting element
sensitive part'of-a detector which is directly affected by the quantity to be measured

EXAMPLE. * For temperature-sensing devices: a thermocouple junction; resistive element; photoelectric, pyroelectric or
quantum’sensor.

1.21

differential blackbody

device for establishing two parallel isothermal planar zones of different temperatures and with effective
emissivities close to 1,0

1.22

diffraction limit
limit of geometric diffraction of optical systems

© I1SO 2013 — All rights reserved 3


https://standardsiso.com/api/?name=39ffbd6af7606c44698cdedbbd8084a8

ISO 10878:2013(E)

1.23

diffuse reflector
lambertian reflector
surface that reflects incident radiation equally in all directions

NOTE 1

reflected radiation is equal in all directions, such as a gold perfect sphere.

NOTE 2 A mirror is not a diffuse reflector.

1.24

edge effect

A lambertian diffuser is a surface that reflects a portion of the incident radiation in such a manner that the

(1) effect ca
variable load
(2) change i
convection p

EXAMPLE
loading in ther|

1.25

used by measurement error mainly at the edge due to solid displacement or deformatiq
ng in thermoelastic stress measurement

thermal properties at the edge of a target object as a result of different thermal conductio
Foperties

Fffect caused by measurement error at an edge due to solid displacement or defefmation by v3
Mmoelastic stress measurement.

effective émissivity

g*

measured el

hissivity value of a particular target surface under existing measurement conditions (rather

the generic tabulated value for the same material) that can be used to cofrect specific temperature readin

NOTE1 Eff

bctive emissivity is also called emittance; however, the latter term is not preferred because it has been

to describe radliant exitance.

NOTE 2  Eff
1.26

effective n
spatial resold

NOTE The ¢
scanning pitch
detector.

1.27
EMI/RFI ng
disturbance 1
(RF1)

NOTE In inf
poor groundin

1.28

bctive emissivity is context dependent, and is not purely\a property of a material.

umber of pixels
tion of a measured infrared image

ffective number of pixels is determined/for a scanning infrared thermographic instrument according
, and for an infrared thermographic instrument with an array sensor according to the number of pixels

ise
0 electrical signals calsed by electromagnetic interference (EMI) or radio frequency interfe

j or earthing,

n by

h and

riable

than
gs

used

to the
of the

ence

ared thermography, EMI/RFI noise can cause patterns to appear on the display and is sometimes due to

emissivity

&

ratio of the radiance of a target surface to that of a blackbody at the same temperature and over the same
spectral interval

1.29
emittance

ratio of the radiant flux emitted by a real target and that emitted by a blackbody at the same temperature and
under the same conditions

NOTE 1
and infinity.

The total radiance, RO, is obtained by an integration of the monochromatic radiance between wavelengths zero

© 1SO 2013 — All rights reserved
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where
c is the speed of light in a vacuum;
h is the Planck constant;
k is the Boltzmann constant;
T  is the thermodynamic temperature;

Radig

A
NOTH
NOTH

1.30

a2 IS the Steran-Bolizmann constant, In watts per square metre per kelvin 10 the power tfour, given by

3 Refer to ISO 80000-7

environmental rating

rating
envir
spec

1.31

assigned to an operating unit (typically an electrical-of’fmechanical enclosure) to indicate th
bnmental conditions under which the unit funetions reliably and within reported
fications

extended source

sourg
cameg

1.32
field
field
FOV
angu

NOTH
degre

NOTH

e of infrared radiation whose image-fills completely or a larger part of the field of view o
ra

of view
of vision

ar subtense overawhich an instrument integrates total incoming radiant energy

1 Angular subténse is expressed in angular degrees or radians per side if rectangular or square
es or radians,jf-Circular.

2 Intinfrared thermometers, field of view defines the target spot size; in a scanning/staring imager

scan angle of picture size or a total field of view (TFOV).

NOTH

o= 2mkt 5,67 x108
15¢2h
nce and emittance being connected, the total emittance, MO, is given by
0= RO=0 T%
2 In thermography, the terms “radiance” and “emittance” are technically-eften used interchangeably.

e limits of the
performance

[ the infrared

and in angular

| it defines the

3 The field of view is the nnglllnr extent of the ohservable warld that is seen at any. gi\/nn moment

See Figure 1.
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)
1 < A
=
¢
D)
{
Key
1 detector
A minimum gdetecting size
b view
! working distance
y  instantandous view angle (scanning type); spatial resolution (2D sensor type)
6 vertical vigw angle
¢ horizontal|view angle
Figure 1 — Field of view
1.33

fill factor

(focal plane arrays) ratio of the total surface of sensitive detector elements to the total area of the detectof

1.34
filter
(infrared the
infrared dete

1.35

fixed pattern noise

FPN
non-tempora

NOTE Thes;s
slow temporal
slow temporal

rmography) optical element, usually-transmissive, which is used to limit spectral sensitiy
Ctors

variations betweenpixels that are exposed to the same scene radiation

b variations can be,caused by non-linearities in the detector, non-perfections in gain and offset map
changes that are too slow for the eye or brain to interpret as a temporal change. In uncooled detecto
term is, mostefithe time, the dominant term of the spatial noise equivalent temperature difference.

1.36
focal plan
FPA

T array

ity of

5, and
s, the

type of infrared detector which involves a one- or two-dimensional array consisting of many individual sensing

elements (ca

lled “pixels”)

NOTE Detector arrays are typically placed at the focal plane of an instrument. In thermography, rectangular or square
FPAs are used in “staring” (non-scanning) infrared imagers. These are called IRFPA imagers.

1.37

focal point
(infrared thermography) image point conjugate to an infinitely distant object point on the optical axis

NOTE

corresponds to the minimum instantaneous field of view (IFOV).

In infrared thermometers, this is where the spot size is the smallest. In scanning or staring imagers, this point

© 1SO 2013 — All rights reserved
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1.38
foreground temperature
temperature of the scene behind and surrounding the instrument, as viewed from the target

NOTE 1  This is often referred to as ‘Instrument background temperature’ or as ‘Observer background temperature’

NOTE 2 See ambient temperature.

1.39

frame averaging

addition of images and the division of their total for signal to noise ratio (signal level to
improvement

1.40
frame repetition rate
number of full fields of view scanned per second

1.41
frame time
time heeded to obtain signal information in all field elements, or pixels)

1.42
grey body
objedt whose emissivity is constant (less than 1) in a particular spectral range

1.43
image display tone
grey ghade or colour hue on a thermogram

1.4
image processing
converting an image to digital form and further enhancing the image to prepare it for compd
analysis

NOTHE For an infrared image or thermogram, image processing can include temperature scaling, spq
measprements, thermal profiles, image manipulation, subtraction, and storage.

1.4
imaging line scanner

line [scanner

line-gcanning (one-dimensional) device which images perpendicularly to a scan direction to pr
dimepsional image af a‘scene

imaging radiometer
infrared thermal imager or point infrared sensor that can provide thermal images from which
temperature measurements are possible

noise level)

ter or visual

t temperature

bduce a two-

quantitative

1.46.1

infrared camera

infrared thermography camera
IRT camera

instrument that collects the infrared radiant energy from a target and produces an image in monochrome

(black and white) or colour, where the grey shades or colour hues are related to target apparent
distribution.

NOTE Such images are sometimes called infrared thermograms.

© 1SO 2013 - All rights reserved
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1.46.2

infrared imaging system

infrared th

ermal imager

instrument that converts spatial variations of surface infrared radiation to grey tones or colours corresponding
to radiation power (temperature)

NOTE See infrared camera.

1.46.3
infrared th

ermographic instrument

instrument that converts infrared radiant energy to a temperature and displays a thermogram

1.47

indium anfimonide

InSb
InSb is a na
the range of

NOTE Such

1.48
infrared

row-gap semiconductor with an energy band gap of 0,17 eV at 300 K and spegtral sensiti
1 um to 5 um; it is widely used as the sensor in infrared thermal imaging systems

detectors typically require cooling while in operation.

infrared radiation

optical radiat|
NOTE1 Fo

IR-A: 780

IR-B: 1,4

IR-C:3p

[IEC 60050-§

NOTE2 Th
an infrared-ab

1.49
infrared bg
sensor that g

1.49.1

on for which the wavelengths are longer than those for visible radiation
infrared radiation, the range between 780 nm and 1 mm is commonly subdivided into:
nm to 1 400 nm;

pmto 3 um;

M to 1 mm.

45:198717])

b range of infrared emitted by the-source and which reaches the lens should be considered in the deg
sorbing material.

plometer
rovides a signak~it-employs an electrical conductance

infrared thermistor bolometer

thermistor co

nfigured-so as to collect radiant infrared energy

1.49.2

infrared th

ermister bolometer

type of thermal infrared detector

1.50

infrared calibration source
blackbody simulator or other target of known temperature and effective emissivity used as a calibration

reference

1.51

infrared detector
sensor which converts absorbed infrared radiation into an electrical signal

ity in

ign of

© 1SO 2013 — All rights reserved
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1.52

infrared fibre optic

flexible fibore made of a material that transmits infrared energy, used for non-contact temperature
measurements in cases where there is no direct sight between the instrument and the target

1.53
infrared fibre optics
fibre optics which transmit infrared radiation

1.54

infrared focal plane array
IRFRA
one- [or two-dimensional array of individual infrared sensing elements, typically used as a detecfor in infrared
imag|ng instruments

1.5
infrgred image
imagg that shows distribution of infrared radiant energy with colour hues or grey shades

1.5
infrared-imaging line scanner
infrared (one-dimensional) line-scanning device which images perpendicularly to a scan direction|to produce a
two-dimensional thermogram of a scene

1.57
infrgred optical element
element that collects, transmits, restricts, refracts or reflects’ infrared energy as part of an infrargd sensing or
imag|ng instrument

1.58
infrgred radiant energy
energy that is radiated and propagated as infrared, an electromagnetic wave whose wavelength is longer than
visible light and shorter than 1 mm

1.59
infrared radiation thermometer
infraned non-imaging device allowing non-contact temperature measurement by sensing therfnal radiation
emitted by a target (target emissivity is to be known for measuring the “true” temperature)

1.60
infrgred radiometer
equigment that méasures infrared radiant energy

NOTE An infrared camera is a type of infrared radiometer.

1.61
infrared reflector
material with an excellent reflectance in the infrared region, close to 1,00

EXAMPLE Polished gold is an excellent infrared reflector commonly used in first surface mirrors.

1.62
infrared sensing device
instrument intended for the analysis of objects by the capture of their infrared radiation

EXAMPLE Infrared cameras, both imaging and staring, and infrared thermometers are the most typical infrared sensing
devices.

© 1SO 2013 - All rights reserved 9
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1.63
infrared thermal detector
detector that absorbs infrared radiation and produces an electrical signal following changes of its temperature

EXAMPLE Measuring signals are changed to electrical resistance (bolometer), the thermal voltage (thermal element)
and electrical polarization.

1.64

infrared thermographic testing

thermographic testing

inspection of materials and products using infrared thermography

1.65

infrared thermography

thermography infrared

IR thermography

technique allpwing imaging of objects by sensing their emitted infrared (thermal) radiation

1.66
instantan€ous field of view
IFOV
angular subtgnse energy or the angular projection of the detector element at the'target plane

NOTE 1  The angular subtense is expressed in angular degrees or radians per,side if rectangular, and angular dggrees
or radians if rqund.

NOTE 2 In infrared thermometers, instantaneous field of view defines the target spot size; in a line scanner or imager it
represents a sjngle resolution element in a scan line or a thermogram being’a measure of spatial resolution.

NOTE 3 The instantaneous field of view is equivalent to the h@rizontal and vertical fields of view of an individual
detector. For $mall detectors, the detector angular subtenses or projections « and g are defined by a =a/f and g4 =b/,
where a and b|are horizontal and vertical dimensions of the detector, and f'is the effective focal length of the optics.

NOTE 4 Insfantaneous field of view can be expressed as.a solid angle in units of .

NOTE 5 IFQVs may be different in the vertical (VIEOV) and horizontal (HIFOV) directions.

1.67
irradiance
radiant flux (power) per area incident on‘a given surface

NOTE Irradiance is expressed in watfs per metre squared.

1.68
isotherm
zone marking an interyal 'of equal apparent temperature in a thermogram

NOTE As arlimagesenhancement feature, it replaces certain colours in the scale with a contrasting colour.

1.69
laser pyrometer

infrared radiation thermometer that projects a laser beam on to a target and uses the reflected laser energy to
calculate the target effective emissivity and automatically correct the target temperature (assuming that the
target is a diffuse reflector)

NOTE Laser pyrometers are not to be confused with laser-aiming infrared thermometers, where the laser is used to
indicate a measured area.

1.70

limiting resolution
highest spatial frequency of a target that an imaging sensor is able to resolve

10 © 1SO 2013 — All rights reserved
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1.71
line scan rate
number of target lines scanned by an infrared scanner or imagerin 1s

1.72
load frequency range
range of load frequencies used in elastic stress measurement

1.73
lock-in technique
technique allowing for the extraction of a signal of known carrier wave from an extremely noisy environment.

measurement spatial resolution

meas

smallest target spot size on which an infrared camera can fulfikmeasurement, expressed in terms of angular
subtgnse

NOTH 1  The angular subtense is expressed in milliradians.

NOTE 2 The slit response function (SRF) test and the. hole response function (HRF) are used to measure|lFOV a5

mercury cadmium telluride
MCT
HgCdTe
matefial sensitive to infrared radiation in the spectral range of 1,5 um to 14 ym and widely used ps a detector
in infrared imagers, especially inthe 8-14 ym range.)

NOTHE Such detectors typically.require cooling while in operation.

1.77
mid-wave infrared

middle-wave infrared

MWIR

wavelength range 3 pm to 5 ym, in which certain infrared instruments operate

1.78
minimum detectable dimension

MDD

dimension or length of the smallest object that can be measured

1.79

minimum detectable temperature difference

MDTD

measure of the combined ability of an infrared imaging system and a human observer to detect a target at a
particular temperature of unknown location against a vast uniform background having another temperature,
the target being displayed on a monitor for a limited time

NOTE For a given target size, the MDTD is the minimum temperature difference between the target and its background

at which the observer can detect the target. The standard target is a circle whose size is given by its angular subtense,
and both the target and the background are isothermal black bodies.

© 1SO 2013 — All rights reserved 11
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1.80

minimum resolvable temperature difference

MRTD

measure of the ability of an infrared imaging system and the human observer to recognize periodic bar targets

on a display

See Figure 2

NOTE The MRTD is the minimum temperature difference between a standard periodic test pattern (7:1 aspect ratio, four
bars) and the blackbody background at which an observer can resolve the pattern as the four-bar pattern.

1.81

modulation transfer function

MTF
measure of t

ne ability of an imaging system to reproduce an image of a target

NOTE A formalized procedure is used to measure the modulation transfer function. It assesses the spatial resolufion of

a scanning or

1.82

maging system as a function of distance to the target.

motion compensation

correction of

1.83

multi-element sensor

sensor that g

1.84

rranges infrared detectors in one dimension or two dimensions

near infrared

NIR
wavelength 1

ange 0,75 pym to 1,9 um, in which certain infrared instruments operate

the measurement error caused by displacement or transformation ofithe measuring object

12

© 1SO 2013 — All rights reserved


https://standardsiso.com/api/?name=39ffbd6af7606c44698cdedbbd8084a8

ISO 10878:2013(E)

Key

—

gst target

=

frared imaging system

splay
btector

[}

>

bar plate with rectangular slot
far plate

slot width

working distance

~ S0 O W N -
[o}

Figure 2 — Minimum resolvable temperature difference

ckground at

NOTE Noise equivalent temperature difference is the result of both temporal and spatial noise, expressed in equivalence
of temperature.

1.86

non-contact style

method for measuring temperature without a contact between the object and the sensor, typically, by object
thermal radiation

1.87

non-grey body
object whose spectral radiation is not constant at all wavelengths unlike a grey body and a blackbody

© 1SO 2013 — Al rights reserved 13
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NOTE 1

Such an object can be partially transparent to infrared radiation; also called a “coloured body” or “real body”.

NOTE 2 Almost all real objects are non-grey bodies in that their emissivity properties vary with temperature and
wavelength; most have zero transmissivity. A non-grey body is also known as a “selective radiator”.

EXAMPLE Glass and plastics films.

1.88

non-uniformity correction

NUC

camera software-initiated picture correction for compensation of various sensitivities of individual sensing
elements in array detectors (FPA-cameras), as well as other disturbances of an optical or geometric nature

NOTE Soms
the NUC is pe

1.89
number of
number of u
monitor

1.90

cameras perform a “manual non-uniformity correction” where the lens cap is put in front of the léns
formed.

pixels
hits of picture elements (pixel) that compose a thermal image or infrared image displayed

object plane resolution

dimension in
the specified

1.91
observer

the object plane that corresponds to the product of the systemiinstantaneous field of viev
distance between the infrared instrument and the object

ckground radiation

a
total radiaticﬂ\ emitted by background objects and reflected from*a-target

1.92
opaque
impervious tq

NOTE In th¢

1.93

radiant energy

rmography, opaque materials do not transmit thermal infrared energy (z = 0).

passive thermography

thermograph
without using

1.94

peak hold

feature of an
specified dur]

c technique for inspecting jobjects or installations by measuring their emitted thermal radi
any additional energy source for thermal stimulation

instrumentwhereby an output signal is maintained at the peak instantaneous measurement
ption

1.95

while

on a

and

ation,

for a

permissible-uncertainty

uncertainty v

alue specified in the technical documentation, at which the blackbody radiator is considered

its intended use

NOTE Degrees Celsius or kelvin are used as temperature units.

1.96

phase adjustment
(infrared thermography) adjustment of the phase of a “signal that is synchronized to heat or load to the
measuring object” and “actual temperature change”

14

fit for
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1.97

photodetector

photonic detector

quantum detector

infrared detector whose operating principle is based on using the internal or external photoeffect (in the
capture of incoming photons)

NOTE These detectors are characterized by fast response (of the order of microseconds), a limited spectral response,
and usually their need for cooling while in operation. They are widely used in infrared imagers and thermometers.

1.98
Planck’'s law
law establishing the spectral radiance of unpolarised electromagnetic radiation at all wavelengths|emitted by a

blacK bod, at an absolute temperature T(K)

See Figure 3.
NOTE This law was formulated by Max Planck in 1900.

EXAMPLE For the purposes of thermography, Planck's law is best shown by a set of curves of spectral rgdiant exitance
againgt wavelength.
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Figure 3 — Blackbody curves at various temperatures

1.99
point source
source whose linear dimensions are very small compared to the distance between the source and the infrared

instrument

NOTE The irradiance varies inversely with the square of the distance, a unique property of point sources.
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1.100

pulsed phase thermography

PPT

processing technique used in pulsed thermography and in which data are analysed in the frequency domain
rather than in the time domain

NOTE Phase data are often of particular interest.

1.101
pulsed the

rmography

active infrared thermographic inspection technique, in which a test sample is stimulated with a pulse of energy

and recorde
parameters

1.102

pyroelectr
type of thern
rate of a detd

1.103
pyroelectr
PEV
pyrovidico
video camer
wavelengths

NOTE At thd

1.104
pyrometer
instrument u

EXAMPLE
Infrared pyron

1.105
qualitativ
qualitativ

:

efect

infrared imagn segquences-are ahalycnd to-enhance defect “\/icihilify” and-to characterize d

c detector
nal infrared detector that operates as a current source, with its output being.proportional {
ctor temperature change

c vidicon
n

h tube whose receiving element is fabricated of a pyroelectfic ‘'material and which is sensit
from about 2 um to 20 um; used in infrared thermal viewers

time of publication, these devices are becoming obsolete.

bed to infrared thermometer

eters measure infrared radiation and relate’it to the target surface temperature.

infrared examination
thermography

technique which relies on the analysis of thermal patterns to reveal the existence and locate the positi

anomalies

1.106

quantitatiy
quantitatiy
technique wh
order to esta

1.107

e infrared’examination

e thermography

ich uses quantitative temperature measurement to determine the seriousness of an anoma
blishwrepair priorities

o the

ve to

Radiation or brightness pyrometers measurewisible energy and relate it to brightness or colour temperature.

on of

ly, in

quantum well infrared photodetector

QWIP dete

ctor

special type of infrared detector which uses the effect of photo-excitation of electrons (holes) between the
base and the first excitation levels in the conduction (valence) band of so-called quantum wells

NOTE Speci

1.108
radiance
L

al cases are QWIPs.

thermal flux per projected area per solid angle leaving a source or, in general, any reference surface

16
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NOTE At a point on a surface of a source and in a given direction.

_dr

L=
d4 cos a

where

d/ is the radiant intensity emitted from an element of the surface with area d4;
a is the angle between the normal to the surface and the given direction.

[ISO 80000-7:2008I5], 7.15]

1.1(%

radiant exitance
radipsity

M
total |nfrared energy (radiant flux) leaving a target surface

NOTE 1 Radiant exitance includes radiated, reflected and transmitted components= Only the radiated |component is
relatef to the target surface temperature.

NOTE 2 At a point on a surface,

v - 92
dA4

wherg d@ is the radiant flux leaving the element of the surface with area d4.

[ISO $0000-7:2008I5], 7.18]

1.110
radiation reference source
blackbody-like or other target of a known temperature and effective emissivity used as a referepce to obtain
optimum measurement accuracy, ideally, traceable to relevant national or International Standards

1.111
radiation thermometer

radipmeter

instryment for non-contact temperature measurement by object thermal radiation

NOTHE Instrument calibration’ and material emissivity values are required to convert apparent temperatyres into “true”
temperatures

1.112
radipmetric temperature measurement
meagurement made by using an infrared system which converts radiant energy into temperature

NOTHE Radiometric data should be corrected for emissivity, atmosphere transmission, and refle¢ted apparent
temperature.

1.113

ratio pyrometer

bi-colour pyrometer

infrared thermometer that uses the ratio of incoming infrared radiant energy in two separated wavelengths in
order to determine target temperature independently of its emissivity

NOTE A ratio pyrometer assumes “grey body” conditions and is normally limited to relatively hot targets (above 300 °C).
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1.114

recognition
ability to differentiate between different types of thermal patterns such as board-stock, picture-framed and

amorphous

NOTE Recognition of thermal anomalies can be accomplished when their dimensions are at least several times greater
than a pixel size on a test object.

1.115

reflected apparent temperature

T, refl

apparent tem
[1SO 18434-1

NOTE1 Th
thermal enerd
estimation of t

NOTE2 Re
temperature” g

1.116
reflection

Yol
(infrared the
body

NOTE Ther

1.116.1
reflectivity

reflectance

ratio of the td

:200816], 3.12]

s is one of the most important definitions in thermography because it is the temperature of'the sink f
y radiated by the target. Making an erroneous assumption about this leads to considerable err
he target temperature.

“

flected apparent temperature was previously known as “reflected ambient ‘temperature”, “ref

r sometimes just “ambient temperature”.

coefficient

mography) ratio of reflected radiation energy from a body:to the total radiation incident o

Eflection coefficient is dimensionless and quantifies the reflection capability of a body.

y

tal reflected energy from a surface to tofal incident energy on that surface

1 - ¢— tr[where ¢ is emissivity; 7 is transmittance]; for a [perfect] mirror, reflectivity approaches 1,0
0.

Chnically, reflectivity is the ratie_of the intensity of the reflected radiation to the total radiation; reflecta
reflected flux to the incidentflux.

:2008I6], 3.11]
pflectivity”, “reflectanee”, and “reflection coefficient” are often used interchangeably.

pressed mathematically]:

N I feted-bot irtothe-trfraTed I a

pr the
brs in

ected

n the

for a

hce is

NOTE1 p4
blackbody, p 5
NOTE2 Te
the ratio of the
[1SO 18434-1
NOTE3 “R¢
NOTE 4 [EX
Qr

P = o
where

D,

D

is the reflected radiant flux or the reflected luminous flux;
is the radiant flux or luminous flux of the incident radiation.

[ISO 80000-7:2008[3], 7-22.2]

1.117

short-wave infrared

SWIR
wavelength r

18

ange 1 ym to 3 ym, in which certain infrared instruments operate
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8
le element sensor

sensor that consists of one infrared detector

1.119

slit response function

SRF

measure of the measurement spatial resolution (IFOV .55 or MFOV) of a scanning infrared

1.120

spatial frequency

meagure-of detaitsinterms-of cquivcﬂcl |t, ull;fUllll:y apaucd, uyu“ucﬂ pattclllc

NOTH 1 In an object or image plane, spatial frequency can be expressed in cycles per millimetre\or|line pairs per
millimeetre.

NOTH 2 In an imaging system, spatial frequency can be expressed in terms of cycles per/milliradian of line pairs per
milliradian.

1.12

1

spatial measurement resolution

meas

NOTH
of the
scann

NOTH

1.12
sped
@,

wave

NOTH

wherg
electr
is the

[1SO
1.12
sped
)

urement-spot size in terms of working distance which Is connected 10.SRF, HRF, etc.

1 In an infrared radiation thermometer, spatial measurement resolution is expressed in milliradian
target-spot size (containing 95 % of the radiant energy, according)te’common usage) to the workin
ers, cameras, and imagers, spatial measurement resolution is most often expressed in milliradians.

2 Adapted from ISO 18434-1:2008[6], 3.14.

2
ttral absorption coefficient

length-dependent absorption coefficient
Linear absorption coefficient:

1 do,(4)

A=

d@/@ is the relative decrease, caused by absorption, in the spectral radiant flux @ of a collim
bmagnetic radiation cafresponding to the wavelength A during traversal of an infinitesimal layer of a r
length traversed.

0000-7:2008I51))7-25.2]

3
ttral emissivity

wavel

s or as a ratio
g distance. In

ated beam of
hedium and d/

length-dependent emissivity

NOTE [Expressed mathematically]:

e(A) =

M 4 (4)
My, ;(2)

where

M;(2) is the spectral radiant exitance of a thermal radiator;
My, 4(2) is the spectral radiant exitance of a blackbody at the same temperature.

[ISO 80000-7:2008I%], 7-21.2]
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1.124

spectral reflection coefficient

Pi

wavelength-dependent reflection coefficient

1.125

spectral response
spectral wavelength interval over which an instrument or sensor responds to infrared radiant energy

NOTE 1

NOTE2 Sp

Spectral response is expressed in micrometres.

ectral response can be plotted on a spectral response curve of a particular_infrared detector (infrared

camera).

1.126

spectral transmission coefficient

)
wavelength-q

1.127

specular reflector
ce that reflects most (total) incident radiant energy at an angle cofmplementary (equal abolit the

smooth surfg
normal) to th

EXAMPLE

1.128

spherical aberration

lens geomet

EXAMPLE
displayed exa

1.129

spot
instantaneou
measured by

NOTE
by an infinitely]

1.130

spot radio
non-imaging
power densit|

1.131
standard |

In inffared thermometry, a spot is specified by most manufacturers to contain 95 % of the radiant energy e

ependent transmission coefficient

b angle of incidence

A\ mirror.

y-dependent display fault of a lens

For lenses whose surfaces can be described by-spherical segments, axis far boundary radiation
tly at the focal point or a point in the picture level.

s area (quantified by its diameter, unless otherwise specified) at the target plane that is

an instrument

large target of the sameytemperature and emissivity.

meter
device that'senses infrared radiation and that can be calibrated in temperature of therms

y

s not

being

mitted

| flux

= i
or

standard (reference) radiator, with angular dimensions several times greater than the elementary field of view
of a given thermographic instrument

1.132

standard radiator

radiator whic

1.133

h simulates a blackbody

standard slit pattern
slit pattern introduced into a standard specimen used for the estimation of minimum resolvable temperature

difference

20
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4

storage operating range
temperature extremes over which an instrument can be stored and, subsequently, operated within reported
performance specifications

1.13

5

stress resolution
resolution of stress achieved by measuring thermoelastic stresses

NOTE Stress resolution is applied to temperature resolution of an infrared instrument.

1.1
surf
tape,

1.13

target background

ce-modifying material
spray or paint used to modify (enhance) emissivity of test samples

7

camera and

Hirection and

consisting of
he minimum

be caused by

set of objects and the atmosphere in the vicinity of a test object that is observed by an infrared
which can affect the thermal pattern of the test object

1.1

target plane

plang perpendicular to the sight direction of a radiation thermometerthat is in focus for that instrument
1.1

target size

diameter of a circle in the target plane of a radiation thermometer that is centred on its sight
which contains 99 % of the input radiant power received by that instrument

1.140

temperature difference imaging technique

signgdl-processing method to obtain a picture of the change of the sum of principal stresses,
measguring temperature distribution images” during the maximum temperature period and t
tempgrature period, and making an overall*“temperature range image” from the images

NOTE Range means the total amplitude.

1.141

temperature drift

reading change (error) in.time when observing a target with non-varying temperature, which can
a combination of ambient factors and variation in voltage and instrument characteristics

1.1

temperature maintenance instability

instability ef\a blackbody radiator temperature, i.e. standard deviation of blackbody radiator
valugs measured every 10 s to 15 s during 15 min to 20 min with reference to their arithmetid
during the same period

temperature
mean value

1.143

temperature resolution
minimum simulated or actual change in the target temperature that produces a temperature signal identified
by an observer (typically, at the signal-to-noise ratio equal to unity)

NOTE This is equivalent to NETD. See NETD.

1.144

ther

mal anomaly

surface thermal pattern which deviates from a reference (expected) thermal pattern
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1.145

thermal contrast

degree of detectable temperature difference between adjacent areas or objects having unequal temperatures
at a particular moment

NOTE Thermal contrast is a processing technique used to enhance target visibility. In its simplest form, a thermal
contrast is computed by calculating the difference between the temperature of the target and the temperature of a (sound)
reference area.

1.146

thermal diffusivity
(24
ratio of conduictivity, y, to the product of density, p, and specific heat, <

NOTE 1  Thermal diffusivity is expressed in metres squared per second.

NOTE 2 Thermal diffusivity is the ability of a material to diffuse thermal energy after a chafge in heat input. A body with
a high diffusivity reaches a uniform temperature distribution faster than a body with a lowef.diffusivity.

1.147
thermal effusivity
thermal inertia

e
measure of the resistance of a material to a temperature change

NOTE 1 Expressed mathematically

e:(zpcp)wz

where

y is thelthermal conductivity;
p is the|bulk density;

¢, is the|specific heat capacity.

P

NOTE 2 Thermal effusivity is expressed in watts squared root second per square metre kelvin.

1.148
thermal pattern
area on an irffrared thermogram of a particular shape and amplitude

NOTE A thefmal pattern is often used to identify thermal anomalies.

1.149
thermal radiation
mode of energy flow that occurs by emission and absorption of electromagnetic radiation, propagating at the
speed of light

NOTE Unlike conductive and convective heat flow, thermal radiation is capable of propagating across a vacuum, a form
of heat transfer which allows IRT to work since infrared energy travels from the target to the detector by radiation.

1.150

thermal resolution

smallest apparent temperature difference between two blackbodies that can be measured by an infrared
sensing device
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