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Course Description Form

1. Course Name:
Infrared and Thermal Imaging

2. Course Code:
WBM-51-02

3. Semester / Year:
First Semester / Five Year

. Description Preparation Date:
9/6/2025
. Available Attendance Forms:
Bologna system attendance form
. Number of Credit Hours (Total) / Number of Units (Total)
30 Hours / 2 Units
. Course administrator's name (mention all, if more than one name)
Name: Karrar Aqeel Hussein
Email: karrar.ageel@uowa.edu.iq

8. Course Objectives

Course Objectives

Infrared thermal imaging aims to identify the
technology of generating quantitative radiometric
digital images of object scenes recorded at infrared
thermal wavelengths. Besides qualitative
visualization as well, it allows measuring the
surface temperatures of objects.

9. Teaching and Learning Strategies

Strategy [J Giving detailed theoretical lectures.
[J Request periodic reports on the basic topics of the subject.

10. Course Structure

Week Hours | Required | Unit or subject name Learning Evaluation
Learning method method

Outcomes

Introduction:  Infrared and | Lecture
Thermal Imaging, History of IR,




General Definition of
Thermography, Principle Used
In  Thermography, Thermal
Imaging Cameras, History Of
Electromagnetic Waves.
Electromagnetic Waves and the
Electromagnetic Spectrum,
Nature of electromagnetic
Waves, Radio Waves, Micro
Waves, Infrared Waves, Visible
Light, Ultra violet, X-rays,
Gamma Rays.

Basics of Geometrical Optics for
Infrared Radiation, Behavior of
Waves, Reflection, Refraction,
Interference, Diffraction, Laws
of Reflection and Refraction,
Reflection of Light from Optical
Surface, Smooth Surface
Reflection, = Rough  Surface
Reflection, Reflection Index,
Snell’s Law, Refraction in Prism.
Basic Radiometry, Radiant
Power, Excitance, Irradiance,
Spectral Densities of
Radiometric Quantities, Radiant
intensity, Radiance and
Lambertian Emitter, Radiation
Transfer between surfaces.

Blackbody Radiation, Blackbody
Radiation Definition, Planck
Distribution Function for
Blackbody Radiation, Different
Representations of Planck’s
Law, Stefan-Boltzmann Law,
Band Emission. Emissivity
definition, Classification of
Objects According to Emissivity,
Emissivity and Kirchhoff s Law,
Parameters Affecting the Value
of  Emissivity. Instruments
Overview, Introduction and
Classification of Instruments,
Instrument Manufacturers,
Discussion of Instruments,
Infrared thermocouples and
probes, Portable hand-held

Lecture

Lecture

Quizzes




instruments, Infrared cameras
(thermal imagers).

Diagnostic Thermal Image-
Processing Capabilities,
Quantitative Thermal
Measurements of  Targets,
Detailed Processing and Image
Diagnostics, Image Recording,
Storage and Recovery, Image
Comparison, Thermal Image
Fusion, Report and Database
Preparation.

Camera Systems, Standards, and
Calibration, The Imaging
System, Temperature Reference,
Mounting the Imager, Camera
Initialization, Patient Position
and Image Capture, Location for
Thermal Imaging, Ambient
Temperature  Control, Pre-
Imaging Equilibration, Positions
for Imaging, Field of View.

Usage of IR-based technologies
in medical applications:
Screening of breast cancer,
Screening of diabetic
neuropathy  and  vascular
disorders.

Usage of IR-based technologies
in medical applications: Usage in
Raynaud's phenomenon, Usage
for body temperature
monitoring.

Usage of IR-based technologies
in medical applications: Usage
for diagnosis of skin diseases,
Usage for diagnosis of rheumatic
diseases.

Usage of IR-based Technologies
in Medical Applications Usage for
Diagnosis of Ocular Diseases,
Usage for Diagnosis of Pain.

Lecture

Lecture

Lecture

Lecture

Lecture

Lecture

Quizzes

Quizzes




15

Why use Thermal Imaging
Cameras, Infrared Thermometers
- Thermal Imaging Cameras,
Finding Problems Faster and
with Extreme Accuracy, Use
Thousands of Infrared
Thermometers at the Same Time.

Camera Types, Thermal Detector
Types, The lens.

Lecture

Lecture

Quizzes

11. Course Evaluation

1- Daily exams scientific questions.

2- Establishing grades for environmental duties and the reports assigned to them.

3- Semester exams for the curriculum, in addition to the mid-year exam and final exam

12. Learning and Teaching Resources

1. Practical applications of infrared thermal
sensing and imaging equipment / by Herbert

Kaplan. — 3rd ed.

2. Infrared Thermal Imaging Fundamentals,
Research and Applications/ Michael n and

Klaus-Peter Mollmann
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Design Group,
Private Hospital,
Lille, France
Jean-Philippe
Pargade
Architectes,
Extension
Kolding Hospital
Kolding,
Denmark
Schmidt
Hammer Lassen
Architects, AZ
Groeninge
Kortrijk,
Belgium
Baumschlager
Eberle
Architekten
Zaans Medisch
Centrum.
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Children’s
Hospital.
Center for
Surgical
Medicine,
University
Hospital,
Dusseldorf
, St. Olav’s
Hospital,
Akershus
University
Hospital,
Reconstruction
of the Johann
Wolfgang
Goethe
University
Hospital,
Erasmus MC
Hospital and
Education
Center.

Cleveland Clinic
Lou Ruvo Center
for Brain Health,
Surgical Clinic
La Croix-
Rousse, Milstein
Family Heart
Center, National
Center for
Tumor Diseases
Heidelberg,
Institute Imagine
Paris, Cancer
Centre at Guy’s

hospitals

Ruukki Health
Clinic,
Municipal
Healthcare
Centers San
Blas, Spain,
UCLA
Outpatient
Surgery and
Medical Office
Building, USA.

5 dadall

L;al;h

%

Salal




New QElI
Hospital
Welwyn Garden
City, UK.
Outpatient Clinic
Hospital-Asilo
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Anti-Aging Life
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University of Minnesota Press
Minneapolis * London
e Lighting and Color For Hospital
Design
Hilary Dalke, Paul J. Littlefair,
David L. Loe
zaliall Zdla) joladl e Jsasll 4K A v/ (bl ) At )l gal sl -2

Al Al

o g U ddall 2 5 yiSIV A8 gal) e g DY)
. 8alal) 8 ASaal) ilastiual)

el gl il Sl

www.ieee.org

6 Aaiall

v

L@—\@A}-}@M P\‘)Al‘}k_\:\g‘ -
(coreeey 0 dalall C3a)

i V) @l g A5 SV ) all -




hadl Gl Aais aud [ daigh) 408/ pla¥) &l g daals
ol ) jhal) g
28 g GRea

ol )

| 5 o

o e Y

WBM-52-04

Ll JJdll ¥

Y.V -T~Y°/JJY\(LAA].\

Coa gl 138 dlae) F 5 €

YoYo /VY/Y

Tl geanll JIKE 0

Sopax

(ASV) Slas 5l dae [ ((AST)) Al Hall Sle bl dae 1

Y /ve

(SN ansl (o SSHIAN) sl a5 el J g ase sl Y

Qayssar.ayad@uowa.edu.ig  :JwY) SPEN IR B TSN PPN

Rl Calaal A

Az 8 )l aSail) ik agdl alaliy Lale Calldall ol 2 Joud Al salall Calaal

Al 5 Al S il sl 5 Apuig g Apalad) YLl
il 138 (3 58 ga (uigaS o ) 5y aladll L Callall slac ) 5 6Ly -
Dbl A g 5 dpanadd a4 Ly Sl £l e Qllall Eas Y
dalail b el aSatl iy ety Lad Jladd) 138 8 Jualal)
omdigl) Jaall

Aol Atilat a8 M) oSl )5l Sl el -

Lall 5 bl il i 3

2ed il o) 3505 8 Lo Ul i ) A ] Al iy I
Jin gl i g el 3 DUl A8 e wns o o)
O snill I (e A 3 s agad) (s Sl o lgn s
G Al el e g 5 (g8 pSaill 5 Ale Wl (s pall 5 Al 5l
Adae )y el BUall agd (Al Cliall A Akl ae e  ohali

(osigaS o) 52 alall iy llal)

DRl A ) .

sl Ak | Ak & gnsall 5l 52n gl aud Ll Cla_aa | leladl | g )
Al) 4 J
plail :

Lalio L) | () punlaa | Lgiliioaip oSail aUai ) dedie | abedll cilsjia |1 Y-
dada ddadily Y j\

Loplie S LT | Gl Al e Jond) s Jiad | bl s ie | 0 £y
R il Al )l g 3laill 5 Apuall S

Anle cjlgal | Glpalas | e aliad g K ladadall palie | aladll Gl i 1 -0
da ddalil PN Y )



mailto:Qayssar.ayad@uowa.edu.iq

hadl Gl Aais aud [ daigh) 408/ pla¥) &l g daals

el ) el s
Aalie cljiaal |l sl o Gubhill ae 2ol A ja | aladll Gils A 1 A-Y
A Alail ALy Y
Aalia i las) |l sl )il g Al g1l | aledll Cla 3 1 Y4
Aba Aaily bl i) aa Ladasyl 1
) FLANE
Aalie LTl o Al g Y1 A pall dakail | aleill il i 1 YY-1)
Ris bl Al Y s
Lslia i) | alan | LaY) Jabie Leliaiy pealiall | alaill Cila i 1 Ve
Aba Aaily Fadia 2 (g Al i  bansdY) Y
Al oload e

DRl a1 Y

sl ALY 5 ol pmadl (e Ul Ly Sl bl 335 e () 0+ ) o Aasl 58
& o 5 A el g Ay el g 4 58l

fa 5 SUNIAI(496), sl (3%), Lside (10%), L san (3%), & e clilaial (30%), Sledll Glaia¥! (500%)

%Jﬂ\}(’l’-ﬁ\ JJLA.A_\Y

1. Modern Control Engineering, (5th (o o) Aangiall) 4 sllaall 3 ) jaall sl
Edition) By: Katsuhiko Ogata.
Mechanical Engineering, University of
Minnesota.

2. Control Systems Engineering, (6th Edition) By:
Norman S. Nise. Electrical and Computer
Engineering Department at California State
Polytechnic University.
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