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1 BERUFSBILDER
1.1 Berufliche Tatigkeitsfelder

Die Drohnenindustrie ist ein Wirtschaftszweig, der in den letzten Jahren kontinuierlich an Bedeutung
gewonnen hat und fiir den in Zukunft ein starkes Wachstum prognostiziert wird. Dies hat seine Griinde
unter anderem in den technologischen Fortschritten, nicht zuletzt im Bereich Kiinstliche Intelligenz, die
ihre kommerziellen Einsatzmdglichkeiten ausgeweitet haben. Bereits heute werden UASs unter anderem
in der Kartierung und Vermessung, Prazisionslandwirtschaft sowie Wald- und Wildtieriiberwachung,
Filmproduktion und Fotografie, Inspektion und Wartung, Uberwachung und Strafverfolgung, Lieferung
und Logistik sowie im Katastrophenmanagement verwendet. Auch in Zukunft sind durch maschinelles
Lernen und Kiinstliche Intelligenz weitere Verbesserungen zu erwarten, die neue Anwendungsbereiche
schaffen, allen voran im Bereich Transport und Mobilitdt. Das verstarkte Aufkommen der Smart Mobility
Konzepte, insbesondere in urbanen Raumen, unterstiitzt die Nachfrage und Weiterentwicklung von
Drohnen. Die Innovationen in der zivilen Drohnentechnologie lassen eine Transformation der gesamten
Volkswirtschaft erwarten, unter anderem durch den Einsatz von Drohnen im Liefer- und Logistikseg-
ment.

Entsprechend breit ist das Spektrum an Arbeitgeber:innen, die speziell ausgebildete Drohnenexpert:in-
nen suchen. Aufseiten der Industrie gibt es Hersteller:innen von zivilen und militérischen Drohnen, Ent-
wickler:innen von Softwareldsungen fiir Drohnentechnologien sowie Dienstleister:innen im Zusammen-
hang mit Drohnen, wie beispielsweise Inspektionen. Ein groBes Arbeitsfeld liegt im privaten ebenso wie
im offentlichen Sektor in der Forschung und Entwicklung. Angesichts der vielseitigen Einsatzméglichkei-
ten von Drohnen werden auch zunehmend Unternehmen aus anderen Wirtschaftszweigen auf Drohnen-
expert:innen aufmerksam, um innovative Losungen speziell fiir ihre Branche zu entwickeln. Exempla-
risch kdnnen die Land- und Forstwirtschaft, Transport und Logistik, Energie- und Wasserversorgung
sowie das Baugewerbe genannt werden. Die Drohnenindustrie ist dynamisch und wachst kontinuierlich,
sodass sich laufend neue Mdglichkeiten und Berufsfelder ergeben. Folgende Tatigkeitsprofile stehen
Absolvent:innen des Studiengangs Drone Engineering unter anderem offen:

e Aviation/Drone Systems Engineers gestalten und entwickeln Prototypen sowie komplexe Droh-
nensysteme und kiimmern sich um ihren Betrieb und ihre Wartung.

e UAS Safety Specialists liberwachen die Einhaltung von Sicherheitsstandards in der Drohnenin-
dustrie, wie beispielsweise die Lufttlichtigkeit von Drohnen.

e UAS Engineers entwickeln spezielle Software zur Flugsteuerung und Navigation von Drohnen,
wobei die Echtzeit-Datenanalyse ein wesentlicher Faktor ist. Sie entwickeln und koordinieren
Tests und analysieren die Ergebnisse, um die Lufttlichtigkeit und Sicherheit von Luftfahrzeugen
zu gewahrleisten.

e Researchers in Aviation & Robotics entwickeln und verbessern Technologien in den Bereichen
Luftfahrt und Robotik, unter anderem durch experimentelle Studien und Datenanalyse.

e UAS Business and Customer Relationship (e.g., Entrepreneur etc.) identifizieren Marktliicken
und griinden Unternehmen, um neue Produkte oder Dienstleistungen im Drohnenbereich zu
entwickeln.

e UAS Operation Specialists analysieren und optimieren die Abldufe im Flugbetrieb hinsichtlich
Effizienz, Kosten und Sicherheit. Zudem steuern sie unbemannte Luftfahrzeuge, wobei sie Mis-
sionen unter Sicherstellung der Navigation, Flugsicherheit sowie geltenden Vorschriften planen
und durchfiihren

Das Curriculum des Studiengangs Drone Engineering wird der Vielfalt der Tatigkeitsbereiche und den
unterschiedlichen Qualifikationsbedarfen je nach Arbeitsgebiet gerecht und bereitet die Studierenden
auf zukiinftige Innovationen vor, welche die Branche vorantreiben und verdndern werden. Indem Stu-
dierende praxisnah in sehr verschiedenen Fachgebieten ausgebildet werden, sind sie als qualifizierte
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Fachkrafte von morgen von hohem Wert. Durch das englischsprachige Studium sind den beruflichen
Mdglichkeiten weltweit keine Grenzen gesetzt.

1.2 Qualifikationsprofil

Die Qualifikationsziele bzw. Lernergebnisse des Bachelorstudiengangs [Thema] entsprechen sowohl
den fachwissenschaftlichen als auch beruflichen Anforderungen und der ISCED-Stufe 07 (International
Standard Classification of Education). Die vermittelten Inhalte qualifizieren die Absolvent:innen fiir die
in vorherigen Kapiteln genannten beruflichen Tatigkeitsfelder.

anwendungen und deren
Systeme

nensysteme konzipieren
und programmieren

Kénnen eigenstandig Daten
fur Drohnenanwendungen
auswerten

Kennen die Herausforde-
rungen des Fliegens und
der Meteorologie

schaftlich

Fachlich-wissen-
schaftlich

Fachlich-wissen-
schaftlich

Berufliches Aufgabe Kompetenz- Kompetenz- Curricu-
Tatigkeitsfeld beschreibung zuordnung lum/Module
UAS Engineer Entwickeln von Drohnen-  Kdnnen eigenstandig Droh-  Fachlich-wissen-  Coding

Data Analysis

Flight Engineer-
ing

Aviation/Drone
Systems Engi-
neer

Entwickeln von
luftfahrtbezogenen Sys-
temen

Kénnen wirtschaftliche Be-
lange des Systems formu-
lieren und eine Projektpla-
nung durchfiihren

Kdnnen eigenstandig Daten
fur Drohnenanwendungen
auswerten

Kdnnen eigenstandig Kon-
zepte fiir die Verwendung
von Sensorsysteme erarbei-
ten

Kénnen Software-Konzepte
und Architekturen fir Droh-
nenanwendungen entwer-
fen und planen

Kennen die Herausforde-
rungen des Fliegens und
der Meteorologie

Fachlich-wissen-
schaftlich

Fachlich-wissen-
schaftlich

Fachlich-wissen-
schaftlich

Fachlich-wissen-
schaftlich

Fachlich-wissen-
schaftlich

Business

Data Analysis

Data Analysis

Coding

Flight Engineer-
ing

Researcher in
Aviation

Erforschung von neuen

Systemen, Algorithmen,
Innovationen im Bereich
der Aviation/UAS
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Kénnen Ergebnisse wissen-  personale & sozi- tg;)y?pl (emen-
schaftlich disseminieren ale
Kdnnen eigenstandige neue  Fachlich-wissen-  Coding
Software-Systeme und Al- schaftlich
gorithmen entwerfen, im-
plementieren und testen
UAS Business Aufbau eigener Ge- Koénnen wirtschaftliche Be-  Fachlich-wissen-  Business
and Customer schaftstatigkeiten im lange des Systems formu- schaftlich
Relationship UAS Business lieren und eine Projektpla-
(e.g., Entrepre- nung durchfiihren
neur etc.)
Kénnen Inhalte wissen- Personale & So- tg?y?pl (emen-
schaftlich als auch marke- ziale
tingtechnisch disseminieren
Kennen die Herausforde- Fachlich-wissen-  Flight Enginee-
rungen des Fliegens und schaftlich ring
der Meteorologie und kon-
nen darauf aufbauend Ge-
schaftsfelder entwickeln
UAS Operation Analyse von Drohnenan-  Kdnnen wirtschaftliche Be- Fachlich-wissen-  Business
Specialist wendungen und deren lange des Systems formu- schaftlich
operationelle Durchfiih- lieren und eine Projektpla-
rung nung durchfiihren
Kénnen Inhalte wissen- Personale & So- tg?yTpl (emen-
schaftlich als auch marke- Ziale
tingtechnisch disseminieren
Kdnnen eigenstandig Daten  Fachlich-wissen-  Data Analysis
aus unterschiedlichen Sen-  schaftlich
soren auswerten und analy-
sieren
UAS Safety Spe- Evaluation und Priifung Kénnen wirtschaftliche Be- Fachlich-wissen- ~ Business
cialist von Drohnensystemen lange des Systems formu- schaftlich
bzw. Anwendungen lieren, sowie evaluieren und
eine Projektplanung durch-
fuhren
Kénnen Inhalte wissen- Personale & So- tg:m;pl (emen-
schaftlich disseminieren Ziale y
Kennen die Herausforde- Fachlich-wissen-  Flight Enginee-
rungen des Fliegens und schaftlich ring
der Meteorologie
Kennen die regulatorischen  Fachlich-wissen-  Business
als auch sicherheitsrelevan-  schaftlich
ten Anforderungen and UAS
Anwendungen
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2 CURRICULUM

2.1 Curriculumsdaten

vz Allfalliger Kommentar
Erstes Studienjahr
(133/3341) 2027/28
Regelstudiendauer 6
(Anzahl Semester)
SWs 76.5
(Gesamtsumme aller Sem.) !
ASWS 80.9
(Gesamtsumme aller Sem.) d
ECTS 180
(Gesamtsumme aller Sem.)
WS Beginn
(Datum, Anm.: ev. KW) KW 40
WS Ende
(Datum, Anm.: ev. KW) KW 5
SS Beginn
(Datum, Anm.: ev. KW) KW 11
SS Ende
(Datum, Anm.: ev. KW) KW 28
WS Wochen 15
SS Wochen 15
Verpflichtendes Auslandssemester 5. Semester
(Semesterangabe)
Unterrichtssprache .
(Angabe) Englisch
Berufspraktikum 6. Semester
(Semesterangabe, Dauer in Wochen je Semester) 500 Stunden
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Im Folgenden wird die Curriculumsmatrix des Bachelorstudiengangs Drone Engineering dargestellt. Auf-
grund von Zusammenlegen der Vorlesung ,Business, Economics & Financing" mit WING, ESM, CODE,
FMI reduziert sich die Anzahl an ASWS insgesamt auf 19,4.im 3. Semester.

In der nachfolgenden Darstellung der Lehrveranstaltungen sind die Aufwande fir die Betreuung von
Bachelorarbeiten nicht enthalten. Hierbei wird pro betreuter Arbeit ein Aufwand von 0,2 SWS eingeplant,
d.h. bei 25 akkreditierten Studienpldtzen ein zusatzlicher ASWS-Aufwand von 5 ASWS. Insgesamt wird
so eine ASWS-Summe von 85,9 ASWS (iber alle 6 Semester inklusive der Bachelorarbeitsbetreuung

erreicht.

1. Semester
LV-Nr. LV-Bezeichnung LV-Typ SWS | Anzahl | ASWS | ALVS | MODUL | ECTS
Gruppe

BU_1 Introduction to Regulations and Safety ILvV 2.5 1 2.5 37.5 | Business 5
CO_1.1 Introduction to Programming VO 1.5 1 1.5 22.5 Coding 3
CO_1.2 Introduction to Programming UE 1 1 1 15 Coding 2
DA_1.1 Data & Analytics VO 2 1 2 30 Analysis 2
DA_1.2 Data & Analytics UE 1.5 1 1.5 22.5 | Analysis 3
FE_1.1 Principles of Flight and Aviation VO 2 1 2 30 Flight 2
FE_1.2 Principles of Flight and Aviation UE 1.5 1 1.5 22.5 Flight 3
FE_2.1 Fundamentals of UAS components VO 2 1 2 30 Flight 2
FE_2.2 Fundamentals of UAS components UE 1 1 1 15 Flight 2
SP_1 Foreign Language 1 LV 4 1 4 60 Compl 6
Summenzeile: 19.0 19.0 | 285.0 30
LVS = Summe SWS * LV-Wochen 285.0
Studienordnung Bachelor DRO vz
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2. Semester
LV-Nr. LV-Bezeichnung LV-Typ | T | E | SWS |Anzahl | ASWS | ALVS | MODUL | ECTS

Gruppe

BU_2 Project Management & Systems Engineering ILvV X 2 1 2 30 Business 4
CO_2.1 UAS Programming VO X X 2 1 2 30 Coding 2
CO_2.2 UAS Programming UE X X 1.5 1 1.5 22.5 Coding 3
DA_2.1 Sensory Analysis for UAS Use Case I VO X X 2 1 2 30 Analysis 2
DA_2.2 Sensory Analysis for UAS Use Case I UE X X 1.5 1 1.5 22.5 | Analysis 3
DA_3.1 Sensor Data Management VO X X 1 1 1 15 Analysis 2
DA_3.2 Sensor Data Management UE X X 1.5 1 1.5 22.5 | Analysis 3
FE_3.1 Mission Planning & Risk Assessment VO X X 2 1 2 30 Flight 2
FE_3.2 Mission Planning & Risk Assessment UE X X 1.5 1 1.5 22.5 Flight 3
SP_2 Foreign Language II ILvV X 4 1 4 60 Compl 6
Summenzeile: 19.0 19.0 | 285.0 30
LVS = Summe SWS * LV-Wochen 285.0

Studienordnung Bachelor DRO vz
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3. Semester
LV-Nr. LV-Bezeichnung LV-Typ | T | E | SWS |Anzahl | ASWS | ALVS | MODUL | ECTS

Gruppe

BU_3 Business, Economics & Financing IV X 4 0.6 2.4 36.0 Business 6
CO_3.1 IAdvanced UAS Programming VO X X 2 1 2 30 Coding 2
CO_3.2 IAdvanced UAS Programming UE X X 1.5 1 1.5 22.5 Coding 3
COM_1 UAS Project PT X X 2 2 4 60 Flight 4
COM_2 Open Category Use Cases v X 2.5 1 2.5 37.5 Compl 5
DA_4.1 Sensory Analysis for UAS Use Case II VO X X 2 1 2 30 Analysis 2
DA_4.2 Sensory Analysis for UAS Use Case II UE X X 1.5 1 1.5 22.5 | Analysis 3
FE_4.1 IAutonomous Systems VO X X 2 1 2 30 Flight 2
FE_4.2 IAutonomous Systems UE X X 1.5 1 1.5 22.5 Flight 3
Summenzeile: 19.0 194 |1291.0 30
LVS = Summe SWS * LV-Wochen 285.0

4. Semester

LV-Nr. LV-Bezeichnung LV-Typ | T | E | SWS |Anzahl | ASWS | ALVS | MODUL | ECTS
Gruppe

BU_4 Smart Mobility Concepts ILvV X 2.5 1 2.5 37.5 | Business 5
CO_4.1 Software Architecture for Robotic Systems VO X X 2 1 2 30 Coding 2
CO_4.2 Software Architecture for Robotic Systems UE X X 2 1 2 30 Coding 2
CO_5.1 UAS Simulation VO X X 2 1 2 30 Coding 2
CO_5.2 UAS Simulation UE X X 1.5 1 1.5 22.5 Coding 3
cOM_3 Mobility Project PT X | x 2 3 6 90 Flight 4
COM_4 Scientific Writing SE X 1 1 1 15 Compl 2
FE_5.1 UAS Design VO X X 2 1 2 30 Flight 2
FE_5.2 UAS Design UE X X 1.5 1 1.5 22.5 Flight 3
FE_6.1 U-Space / UTM ILvV X X 2.5 1 2.5 37.5 Flight 5
Summenzeile: 19.0 23.0 |345.0 30
LVS = Summe SWS * LV-Wochen 285.0

Studienordnung Bachelor DRO vz
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5. Semester
LV-Nr. LV-Bezeichnung LV-Typ SWS | Anzahl | ASWS | ALVS | MODUL | ECTS
Gruppe

BU_5 Selected Topics in Business v 0 1 0 0 Business 6
DA_5 Selected Topics in UAS Sensory, Use Cases ILvV 0 1 0 0 Analysis 12

land Management
FE_6 Selected Topics in UAS Engineering ILv 0 1 0 0 Flight 12
Summenzeile: 0 0 0 30
LVS = Summe SWS * LV-Wochen 0
6. Semester
LV-Nr. LV-Bezeichnung LV-Typ SWS | Anzahl | ASWS | ALVS | MODUL | ECTS

Gruppe

COM_5 Bachelor Seminar SE 0.5 1 0.5 7.5 Compl 10
ICOM_6 Integrated Internship BPR 0 1 0 0 Compl 20
Summenzeile: 0.5 0.5 7.5 30
LVS = Summe SWS * LV-Wochen 7.5

/Abkiirzungen

E Lehrveranstaltung in englischer Sprache

ECTS ECTS - Anrechnungspunkte

LV Lehrveranstaltung

LVS Lehrveranstaltungsstunde(n)

SWS Semesterwochenstunde(n)

T Lehrveranstaltung mit technischem Hintergrund

WP Wahlpflichtfach
Studienordnung Bachelor DRO vz
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h University of Applied Sciences
0 Hochschule
k Kufstein Tirol

Beschreibung SWsS ASWS ALVS ECTS
Summe Lehrveranstaltungen (ber alle Semester 76.5 80.9 1213.5 180
Summe Lehrveranstaltungen im 1. Studienjahr 38 38 570 60
Summe Lehrveranstaltungen im 2. Studienjahr 38 42.4 636 60
Summe Lehrveranstaltungen im 3. Studienjahr 0.5 0.5 7.5 60
Summe technische Veranstaltungen Gber alle 53.5 125
Anteil technische Veranstaltungen (ber alle Semester auf o o
Basis der SWS / ECTS 69.93 % 69.44 %
Summe englischsprachige Fachlehrveranstaltungen Uber

76.5 180
alle Semester
Anteil englischsprachiger Fachlehrveranstaltungen (iber|
alle Semester (Berechnung ohne Sprachlehrveranstaltun-| 100 % 100 %
gen)

Studienordnung Bachelor DRO vz
Seite 11
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2.3 Modularisierung

Modulnummer: Umfang:

Flight Engineering
Flight 49 ECTS
Studiengang Fachhochschul-Bachelorstudiengang-Drone Engineering Vollzeit

Lage im Curriculum

1. Semester

2. Semester

3. Semester

4. Semester

5. Semester

Niveaustufe

1. Semester: Beginner / 1. Semester: Beginners / 2. Semester: Beginner / 2. Semester: Beginners / 3. Semester:
Beginner / 3. Semester: Beginners / 4. Semester: Beginner / 4. Semester: Beginners / 5. Semester: Beginner

Vorkenntnisse

1. Semester: None / 2. Semester: None / 3. Semester: None / 4. Semester: None / 5. Semester: None

Geblockt

nein

Kreis d. Teilnehmer:innen

Maturant:innen und/oder entsprechende Vorbildung, Anfanger:innen

Literaturempfehlung

UAS Project /PT / LV-Nr: COM 1 / 3.Semester / ECTS: 4

- Goodpasture, J. (2010). Project Management the Agile Way: Making it Work in the Enterprise. J. Ross Publishing
Inc. ISBN: 978-1604270273.

- Langer, A. M. (2016). Guide to Software Development: Designing and Managing the Life Cycle. Springer. ISBN:
978-1447167990.

Mobility Project /PT / LV-Nr: COM 3 / 4.Semester / ECTS: 4

- Goodpasture, J. (2010). Project Management the Agile Way: Making it Work in the Enterprise. J. Ross Publishing.
ISBN: 978-1604270273.

Langer, A. M. (2016). Guide to Software Development: Designing and Managing the Life Cycle. Springer. ISBN: 978-
1447167990

Principles of Flight and Aviation /VO / LV-Nr: FE 1.1 / 1.Semester / ECTS: 2

- Principles of Flight eTextbook. https://www.aviationexam.com/

- Illman, Paul E. (2000). The Pilot's Handbook of Aeronautical Knowledge, McGraww-Hill. ISBN: 978-0070317826.

- Principles of Flight for PPL and Beyond. (2007). Oxford Aviation Academy Limited. ISBN: 978-0955517747.

- Torenbeek, E., & Wittenberg, H. (2020). Flight Physics: Essentials of Aeronautical Disciplines and Technology, with
Historical Notes. Springer. ISBN: 978-3030331431.

- Federal Aviation Administration (FAA). (2021). Pilot's Handbook of Aeronautical Knowledge (FAA-H-8083-25B). U.S.
Department of Transportation. ISBN: 978-1619549920.

Principles of Flight and Aviation /UE / LV-Nr: FE 1.2 / 1.Semester / ECTS: 3

- Principles of Flight eTextbook. https://www.aviationexam.com/

- Illman, Paul E. (2000). The Pilot's Handbook of Aeronautical Knowledge, McGraww-Hill. ISBN: 978-0070317826.

- Principles of Flight for PPL and Beyond. (2007). Oxford Aviation Academy Limited. ISBN: 978-0955517747.

- Torenbeek, E., & Wittenberg, H. (2020). Flight Physics: Essentials of Aeronautical Disciplines and Technology, with
Historical Notes. Springer. ISBN: 978-3030331431.

- Federal Aviation Administration (FAA). (2021). Pilot's Handbook of Aeronautical Knowledge (FAA-H-8083-25B). U.S.
Department of Transportation. ISBN: 978-1619549920.

Fundamentals of UAS components /VO / LV-Nr: FE 2.1 / 1.Semester / ECTS: 2

- Tal, D. (2021). Drone Technology in Architecture, Engineering and Construction. John Wiley & Sons Inc. ISBN:
978-1119545880.

- Casagrande, G., Szabd, G., & Sik, A. (Eds.). (2018). Small Flying Drones Applications for Geographic Observation.
Springer. ISBN: 978-3-319-66576-4. https://doi.org/10.1007/97

- Barnhart, R. K., Hottman, S. B., Marshall, D. M., & Shappee, E. (2021). Introduction to Unmanned Aircraft Sys-
tems. CRC Press. ISBN: 1000326861, 9781000326864.

Studienordnung Bachelor DRO vz
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Fundamentals of UAS components /UE / LV-Nr: FE 2.2 / 1.Semester / ECTS: 2

- Tal, D. (2021). Drone Technology in Architecture, Engineering and Construction. John Wiley & Sons Inc. ISBN:
978-1119545880.

- Casagrande, G., Szabd, G., & Sik, A. (Eds.). (2018). Small Flying Drones Applications for Geographic Observation.
Springer. ISBN: 978-3-319-66576-4. https://doi.org/10.1007/97

- Barnhart, R. K., Hottman, S. B., Marshall, D. M., & Shappee, E. (2021). Introduction to Unmanned Aircraft Sys-
tems. CRC Press. ISBN: 1000326861, 9781000326864.
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Mission Planning & Risk Assessment /VO / LV-Nr: FE 3.1 / 2.Semester / ECTS: 2

- Ahrens, C. D., & Henson, R. (2021). Meteorology Today: An Introduction to Weather, Climate, and the Environ-
ment (13th ed.). Cengage Learning. ISBN: 0357452720, 978-0357452721

- Federal Aviation Administration (FAA). (2021). Pilot's Handbook of Aeronautical Knowledge (FAA-H-8083-25B). U.S.
Department of Transportation. ISBN: 978-1619549920.

- EASA, Safety Management, https://www.easa.europa.eu/en/domains/safety-management/safety-risk-management
- Kourousis, K. I. (2020). Special Issue: Civil and Military Airworthiness: Recent Developments and Challenges. (ISSN
2226-4310).

Mission Planning & Risk Assessment /UE / LV-Nr: FE 3.2 / 2.Semester / ECTS: 3

- Ahrens, C. D., & Henson, R. (2021). Meteorology Today: An Introduction to Weather, Climate, and the Environ-
ment (13th ed.). Cengage Learning. ISBN: 0357452720, 978-0357452721

- Federal Aviation Administration (FAA). (2021). Pilot's Handbook of Aeronautical Knowledge (FAA-H-8083-25B). U.S.
Department of Transportation. ISBN: 978-1619549920.

- EASA, Safety Management, https://www.easa.europa.eu/en/domains/safety-management/safety-risk-management
- Kourousis, K. I. (2020). Special Issue: Civil and Military Airworthiness: Recent Developments and Challenges. (ISSN
2226-4310).

Autonomous Systems /VO / LV-Nr: FE 4.1 / 3.Semester / ECTS: 2

- Barfoot, T. D. (2024). State Estimation for Robotics. Cambridge University Press. ISBN: 978-1009299909.
https://doi.org/10.1017/9781009299909

- LaValle, S. M. (2006). Planning Algorithms. Cambridge University Press. ISBN: 978-0521862059.

- Siegwart, R., Nourbakhsh, I. R., & Scaramuzza, D. (2011). Introduction to Autonomous Mobile Robots (2nd ed.).
The MIT Press. ISBN: 978-0262015356.

Autonomous Systems /UE / LV-Nr: FE 4.2 / 3.Semester / ECTS: 3

- Barfoot, T. D. (2024). State Estimation for Robotics. Cambridge University Press. ISBN: 978-1009299909.
Literaturempfehlung https://doi.org/10.1017/9781009299909

- Lavalle, S. M. (2006). Planning Algorithms. Cambridge University Press. ISBN: 978-0521862059.

- Siegwart, R., Nourbakhsh, I. R., & Scaramuzza, D. (2011). Introduction to Autonomous Mobile Robots (2nd ed.).
The MIT Press. ISBN: 978-0262015356.

UAS Design /VO / LV-Nr: FE 5.1 / 4.Semester / ECTS: 2

- Gundlach, J. (2014). Designing Unmanned Aircraft Systems: A Comprehensive Approach (2nd ed). AIAA Education
Series. ISBN: 978-1624102615.

- Karakoc, T. H., & Ozbek, E. (2024). Unmanned Aerial Vehicle Design and Technology. Springer Cham. ISBN: 978-
3031453205, https://doi.org/10.1007/978-3-031-45321-2.

- Quan, Q., Dai, X., & Wang, S. (2020). Multicopter Design and Control Practice. Springer Singapore. ISBN: 978-
9811531378. https://doi.org/10.1007/978-981-15-3138-5.

UAS Design /UE / LV-Nr: FE 5.2 / 4.Semester / ECTS: 3

- Gundlach, J. (2014). Designing Unmanned Aircraft Systems: A Comprehensive Approach (2nd ed). AIAA Education
Series. ISBN: 978-1624102615.

- Karakoc, T. H., & Ozbek, E. (2024). Unmanned Aerial Vehicle Design and Technology. Springer Cham. ISBN: 978-
3031453205, https://doi.org/10.1007/978-3-031-45321-2.

- Quan, Q., Dai, X., & Wang, S. (2020). Multicopter Design and Control Practice. Springer Singapore. ISBN: 978-
9811531378. https://doi.org/10.1007/978-981-15-3138-5.

Selected Topics in UAS Engineering /ILV / LV-Nr: FE 6 / 5.Semester / ECTS: 12

- Will ha dalivarad hv tha nartnar ninivarcity

U-Space / UTM /ILV / LV-Nr: FE 6.1 / 4.Semester / ECTS: 5

- Bartsch, R., & Coyne, J. (2020). Drones in Society: Exploring the Strange New World of Unmanned Aircraft. Rout-
ledge. ISBN: 978-1472451125.

- EASA. (2023). U-space ConOps and Architecture (4th ed.). EUROCONTROL, CORUS-XUAM Consortium,
https://www.sesarju.eu/sites/default/files/documents/reports/U-space%20CONOPS%204th%?20edition.pdf

Kompetenzerwerb UAS Project /PT / LV-Nr: COM 1 / 3.Semester / ECTS: 4
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Upon completing this course, students will be able to:

- Execute Projects Using Professional Project Management Techniques: Apply professional project management
techniques to efficiently plan, execute, and complete projects.

- Understand and Demonstrate Systematic Project Processing: Recognize the importance of systematic, meticulous,
and timely processing of projects; implement these practices to ensure project success.

- Demonstrate Familiarity with Project Roles: Identify and understand the specific roles within a project team; fulfill
these roles effectively to contribute to project objectives.

- Understand and Demonstrate Effective Project Communication: Acknowledge the importance of
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project communication in all project stages, including conversations, documentation, descriptions, and presentations.
- Apply Expert Knowledge to Solve Specific Problems: Utilize expert knowledge and solve specific problems encoun-
tered during projects; implement practical solutions to overcome challenges.

» Recognize the importance of project communication, self-organization, time management, organizational skills,
stress management and resilience, and use these skills strategically to act successfully in dynamic and demanding
project situations (work-life management)

Mobility Project /PT / LV-Nr: COM 3 / 4.Semester / ECTS: 4

Upon completing this course, students will be able to:

- Execute Projects Using Professional Project Management Techniques: Apply professional project management
techniques to efficiently plan, execute, and complete projects.

- Understand and Demonstrate Systematic Project Processing: Recognize the importance of systematic, meticulous,
and timely processing of projects and implement these practices to ensure project success.

- Demonstrate Familiarity with Project Roles: Identify and understand the specific roles within a project team and
fulfill these roles effectively to contribute to project objectives.

- Understand and Demonstrate Effective Project Communication: Acknowledge the importance of project communi-
cation in all project stages, including conversations, documentation, descriptions, and presentations.

- Apply Expert Knowledge to Solve Specific Problems: Utilize expert knowledge, solve specific problems encountered
during projects, and implement practical solutions to overcome challenges.

Principles of Flight and Aviation /VO / LV-Nr: FE 1.1 / 1.Semester / ECTS: 2

Upon completing this course, students will be able to:

- Identify the Components and Systems of Aircraft and Unmanned Aerial Systems (UAS): Recognize the key compo-
nents of manned and unmanned aircraft, including propulsion systems, control systems, and avionics; explain the
functions of these components and systems.

- Apply the Principles of Aerodynamics to UAS Design: Analyze the design considerations specific to UAS using know-
ledge of aerodynamics; discuss how UAS designs accommodate their unique operational environments and purpo-
ses.

- Implement Flight Planning and Navigation Techniques: Plan flights by considering route selection, altitude, and
airspace restrictions; utilize navigation tools and technologies to ensure precision and safety during flights.

- Demonstrate Understanding of Basic Meteorological Concepts: Describe fundamental meteorological principles, in-
cluding the dynamics of the atmosphere and weather systems; explain the factors influencing weather conditions.

Kompetenzerwerb

Principles of Flight and Aviation /UE / LV-Nr: FE 1.2 / 1.Semester / ECTS: 3

Upon completing this course, students will be able to:

« Identify the Components and Systems of Aircraft and Unmanned Aerial Systems (UAS):

- Recognize the key components of manned and unmanned aircraft, including propulsion systems, control systems,
and avionics

¢ - explain the functions of these components and systems.

¢ Apply the Principles of Aerodynamics to UAS Design:

- Analyze the design considerations specific to UAS using knowledge of aerodynamics

e - discuss how UAS designs accommodate their unique operational environments and purposes.

» Implement Flight Planning and Navigation Techniques:

« - Plan flights by considering route selection, altitude, and airspace restrictions

« - utilize navigation tools and technologies to ensure precision and safety during flights.

* Demonstrate Understanding of Basic Meteorological Concepts:

« - Describe fundamental meteorological principles, including the dynamics of the atmosphere and weather systems
» - explain the factors influencing weather condit

Fundamentals of UAS components /VO / LV-Nr: FE 2.1 / 1.Semester / ECTS: 2
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Upon completing this course, students will be able to:

- Identify and Understand Unmanned Aerial System (UAS) Components: Recognize the various components of a
UAS, including the frame, motors, propellers, battery, flight controller, and sensors; explain the functions of these
components within the UAS.

- Evaluate Propulsion Systems: Assess the types of motors and propellers used in UAS; explain how different confi-
gurations affect performance, stability, and flight duration.

- Analyze Power Supply and Management: Describe the types of batteries used in UAS and their management sys-
tems; analyze how power supply impacts the weight, balance, and endurance of UAS operations.

- Operate Flight Control Systems: Explain how flight controllers manage UAS stability and navigation; integrate and
interpret sensor data for effective UAS operation.

- Implement Communication and Telemetry Systems: Evaluate the technologies used for UAS communication and
telemetry, including radio, Wi-Fi, and cellular connections; explain how these technologies affect control range and
data transmission.

- Select and Integrate Payloads: Select and integrate various payloads (e.g., cameras, sensors, cargo) based on the
UAS's purpose; consider factors like weight, power consumption, and data collection needs.

- Apply Basic Maintenance and Troubleshooting: Develop skills in maintaining drone components for optimal perfor-
mance; troubleshoot common issues related to hardware and software malfunctions.
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Fundamentals of UAS components /UE / LV-Nr: FE 2.2 / 1.Semester / ECTS: 2

Upon completing this course, students will be able to:

o Identify and Understand Unmanned Aerial System (UAS) Components:

e - Recognize the various components of a UAS, including the frame, motors, propellers, battery, flight controller,
and sensors

o - explain the functions of these components within the UAS.

« Evaluate Propulsion Systems:

e - Assess the types of motors and propellers used in UAS

» - explain how different configurations affect performance, stability, and flight duration.

» Analyze Power Supply and Management:

» - Describe the types of batteries used in UAS and their management systems

« - analyze how power supply impacts the weight, balance, and endurance of UAS operations.

» Operate Flight Control Systems:

e - Explain how flight controllers manage UAS stability and navigation

* - integrate and interpret sensor data for effective UAS operation

o Implement Communication and Telemetry Systems:

» - Evaluate the technologies used for UAS communication and telemetry, including radio, Wi-Fi, and cellular connec-
tions

» - explain how these technologies affect control range and data transmission.

e Select and Integrate Payloads:

e - Select and integrate various payloads (e.g., cameras, sensors, cargo) based on the UAS’s purpose
» - consider factors like weight, power consumption, and data collection needs.

» Apply Basic Maintenance and Troubleshooting:

e - Develop skills in maintaining drone components for optimal performance

Mission Planning & Risk Assessment /VO / LV-Nr: FE 3.1 / 2.Semester / ECTS: 2

Upon completing this course, students will be able to:

- Conduct Comprehensive Mission Analysis: Demonstrate understanding of mission objectives, requirements, and
Kompetenzerwerb constraints; apply steps to perform a thorough analysis, considering scope, resources, timelines, and potential risks,
including weather-related risks.

- Develop Effective Mission Plans: Create detailed and actionable mission plans that outline the steps, resources, and
timelines; incorporate contingency planning for unpredictability in weather and other external factors.

- Utilize Decision-Making Tools and Techniques: Employ various decision-making tools and techniques for mission
planning and execution; ensure optimal decision-making under uncertain or changing circumstances.

- Conduct Risk Assessment Including SORA: Perform comprehensive risk assessments using methods like SORA
(Specific Operations Risk Assessment); address all main components of risk to ensure mission safety and compli-
ance.

Mission Planning & Risk Assessment /UE / LV-Nr: FE 3.2 / 2.Semester / ECTS: 3

Upon completing this course, students will be able to:

¢ Conduct Comprehensive Mission Analysis:

» - Demonstrate understanding of mission objectives, requirements, and constraints

e - apply steps to perform a thorough analysis, considering scope, resources, timelines, and potential risks, inclu-
ding weather-related risks.

» Develop Effective Mission Plans:

o - Create detailed and actionable mission plans that outline the steps, resources, and timelines

« - incorporate contingency planning for unpredictability in weather and other external factors.

« Utilize Decision-Making Tools and Techniques:

- Employ various decision-making tools and techniques for mission planning and execution

¢ - ensure optimal decision-making under uncertain or changing circumstances.

¢ Conduct Risk Assessment Including SORA:

e - Perform comprehensive risk assessments using methods like SORA (Specific Operations Risk Assessment)
¢ - address all main components of risk to ensure mission safety and compliance.

Autonomous Systems /VO / LV-Nr: FE 4.1 / 3.Semester / ECTS: 2

Studienordnung Bachelor DRO vz
HOK | Hochschule fiir Angewandte Wissenschaften Kufstein Tirol Seite 18



h University of Applied Sciences

kﬂ Hochschule

Kufstein Tirol

Upon completing this course, students will be able to:

- Demonstrate a Solid Foundation in Autonomous Navigation: Describe the principles of autonomous navigation, in-
cluding different strategies such as waypoint navigation, visual navigation, and SLAM. Apply these strategies to vari-
ous autonomous system applications.

- Design and Implement Path Planning Algorithms: Design and implement various path planning algorithms, inclu-
ding grid-based, graph-based, and sampling-based methods; generate optimal paths for autonomous systems in
complex environments.

- Integrate Sensory Inputs for Navigation: Master data integration from multiple sensors such as LiDAR, GPS, IMU,
and cameras and facilitate accurate localization, mapping, and navigation of autonomous systems using this data.

- Apply SLAM Techniques: Understand and apply Simultaneous Localization and Mapping (SLAM) techniques; Enable
autonomous systems to build and navigate maps of their environments.

- Develop Obstacle Detection and Avoidance Mechanisms: Design real-time mechanisms for detecting and avoiding
obstacles; ensure safe navigation of autonomous systems in dynamic environments.

- Evaluate Navigation Strategies in Different Contexts: Assess the strengths and limitations of various navigation and
path planning strategies; apply these strategies in different contexts, such as urban environments, indoor spaces,
and off-road terrain.

Autonomous Systems /UE / LV-Nr: FE 4.2 / 3.Semester / ECTS: 3

Upon completing this course, students will be able to:
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* Demonstrate a Solid Foundation in Autonomous Navigation

« - Describe the principles of autonomous navigation, including different strategies such as waypoint navigation, vi-
sual navigation, and SLAM

« - Apply these strategies to various autonomous system applications

 Design and Implement Path Planning Algorithms:

e - Design and implement various path planning algorithms, including grid-based, graph-based, and sampling-based
methods

« - generate optimal paths for autonomous systems in complex environments

« Integrate Sensory Inputs for Navigation: Master data integration from multiple sensors such as LiDAR, GPS, IMU,
and cameras and facilitate accurate localization, mapping, and navigation of autonomous systems using this data

¢ Apply SLAM Techniques:

e - Understand and apply Simultaneous Localization and Mapping (SLAM) techniques

« - Enable autonomous systems to build and navigate maps of their environments

» Develop Obstacle Detection and Avoidance Mechanisms:

« - Design real-time mechanisms for detecting and avoiding obstacles

* - ensure safe navigation of autonomous systems in dynamic environments

 Evaluate Navigation Strategies in Different Contexts:

e - Assess the strengths and limitations of various navigation and path planning strategies

o - apply these strategies in different contexts, such as urban environments, indoor spaces, and off-road terrain

UAS Design /VO / LV-Nr: FE 5.1 / 4.Semester / ECTS: 2

Upon completing this course, students will be able to:

- Master Aerodynamic Principles for Drones: Explain how aerodynamic principles such as lift, drag, thrust, and
weight management apply to drone design; optimize flight performance and efficiency by applying these aerodyna-
mic principles in drone development.

- Select and Integrate Materials and Structures: Identify appropriate materials for drone construction, considering
strength, weight, and durability trade-offs; design drone structures that effectively accommodate selected materials
while meeting design specifications.

- Demonstrate Understanding of the Fundamentals of Additive Manufacturing Processes: Describe additive manufac-
turing processes relevant to drone design, including fused deposition modeling (FDM), selective laser sintering (SLS),
and stereolithography (SLA); explain the principles of these processes in the context of drone manufacturing.

- Apply Design for Additive Manufacturing (DfAM) Principles: Implement DfAM principles to optimize drone designs
for weight reduction, part consolidation, and performance enhancement; leverage additive manufacturing capabili-
ties to improve structural geometries and overall design efficiency.

- Select Materials for Additive Manufacturing: Evaluate and select appropriate materials for drone components based
on their mechanical properties, weight, durability, and compatibility with additive manufacturing processes; justify
Kompetenzerwerb material choices by assessing their suitability for specific drone parts and functions.

- Prototype and Test Drone Designs: Utilize additive manufacturing for rapid prototyping of drone designs, facilita-
ting quick iterations based on testing and feedback; conduct testing protocols specific to drones to evaluate and re-
fine prototypes effectively.

UAS Design /UE / LV-Nr: FE 5.2 / 4.Semester / ECTS: 3

Upon completing this course, students will be able to:

» Master Aerodynamic Principles for Drones: Explain how aerodynamic principles such as lift, drag, thrust, and
weight management apply to drone design; optimize flight performance and efficiency by applying these aerodyna-
mic principles in drone development

e Select and Integrate Materials and Structures: Identify appropriate materials for drone construction, considering
strength, weight, and durability trade-offs; design drone structures that effectively accommodate selected materials
while meeting design specifications

* Demonstrate Understanding of the Fundamentals of Additive Manufacturing Processes: Describe additive manufac-
turing processes relevant to drone design, including fused deposition modeling (FDM), selective laser sintering (SLS),
and stereolithography (SLA); explain the principles of these processes in the context of drone manufacturing

 Apply Design for Additive Manufacturing (DfAM) Principles: Implement DfAM principles to optimize drone designs
for weight reduction, part consolidation, and performance enhancement; leverage additive manufacturing capabili-
ties to improve structural geometries and overall design efficiency

o Select Materials for Additive Manufacturing: Evaluate and select appropriate materials for drone components based
on their mechanical properties, weight, durability, and compatibility with additive manufacturing processes; justify
material choices by assessing their suitability for specific drone parts and functions

« Prototype and Test Drone Designs: Utilize additive manufacturing for rapid prototyping of drone designs, facilita-
ting quick iterations based on testing and feedback; conduct testing protocols specific to drones to evaluate and re-
fine prototypes effectively

Selected Topics in UAS Engineering /ILV / LV-Nr: FE 6 / 5.Semester / ECTS: 12

Upon completion of the course, students will be able to:

- Describe and apply fundamental concepts and methods from drone engineering.

- Describe and apply in-depth concepts and interrelations from drone engineering.

- Critically evaluate and question methods and concepts of drone engineering.

- Apply and analyze methods and concepts of engineering to issues in the field of robotics and drones.
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U-Space / UTM /ILV / LV-Nr: FE 6.1 / 4.Semester / ECTS: 5

Upon completing this course, students will be able to:
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- Demonstrate Understanding of U-Space and UTM Concepts: Explain the foundational principles of U-Space in Eu-
rope and UTM systems globally; identify the objectives, components, and functions of U-Space and UTM in ensuring
safe and efficient drone operations in shared airspace.

- Navigate Regulatory and Legal Frameworks: Interpret the regulatory and legal frameworks that underpin the U-
Space and UTM system; ensure compliance with national and international aviation standards and regulations.

- Implement U-Space Services: Describe the services provided within U-Space, such as e-registration, e-identifica-
tion, geofencing, and traffic information; demonstrate the ability to implement these services in drone operations
effectively.

- Apply Traffic Management Strategies: Develop strategies for managing drone traffic, including conflict detection
Kompetenzerwerb and resolution; implement strategic deconfliction and dynamic airspace configuration techniques.

- Assess and Mitigate Risks in Drone Operations: Conduct risk assessment specific to drone operations within U-
Space; apply mitigation strategies considering factors such as airspace density, ground risk, and weather conditions.
- Integrate Drones into Multi-Modal Transport Systems: Explore the integration of drone operations with other mo-
des of transportation within smart cities and urban mobility contexts; enhance the efficiency and accessibility of
transport systems through drone integration.

UAS Project /PT / LV-Nr: COM 1 / 3.Semester / ECTS: 4

This course is designed to prepare students for real-world problems by engaging them in group projects that tackle
practice-relevant tasks. These tasks are preferably based on commissions from business partners or public instituti-
ons or involve field experiences under the guidance of the course instructor.

Students will apply their previously acquired knowledge, integrate their observations and experiences within the
context of the practical project, deepen their subject-specific competencies, and strengthen complementary skills
such as social competence, risk management, budgeting competence, and economically responsible decision-ma-
king. Students receive project briefs from the course instructor or external partners (e.g., associations or companies)
and independently plan, coordinate, budget, monitor, evaluate, and report on the projects. The course instructor
provides guidance and project coaching as needed.

Mobility Project /PT / LV-Nr: COM 3 / 4.Semester / ECTS: 4

This course is designed to prepare students for real-world problems by engaging them in group projects that tackle
practice-relevant tasks. These tasks are preferably based on commissions from business partners or public instituti-
ons or involve field experiences under the guidance of the course instructor.

Students will apply their previously acquired knowledge, integrate their observations and experiences within the
context of the practical project, deepen their subject-specific competencies, and strengthen complementary skills
such as social competence, risk management, budgeting competence, and economically responsible decision-ma-
king. Students receive project briefs from the course instructor or external partners (e.g., associations or companies)
and independently plan, coordinate, budget, monitor, evaluate, and report on the projects. The course instructor
provides guidance and project coaching as needed.

Lehrinhalte

Principles of Flight and Aviation /VO / LV-Nr: FE 1.1 / 1.Semester / ECTS: 2

- Flight Mechanics: Understanding the fundamental forces of flight (lift, drag, weight, and thrust) and how they in-
fluence an aircraft's movement and stability.

- Aerodynamics: Introduction to airflow around the aircraft's body, its effects on flight characteristics, and its signifi-
cance in UAS design.

- UAS and Instruments: Overview of the significant systems in human-crewed and crewless aircraft, including
propulsion, navigation, and control systems.

- UAS Types and Technologies: Detailed examination of various types of UASs, their design considerations, and the
technologies that enable their flight capabilities.

- Flight Control and Navigation: Understanding how UAS are controlled remotely and autonomously, including GPS,
gyroscopes, and other sensors.

- Operational Applications of UASs: Exploring the diverse uses of UASs in commercial, environmental, and humanita-
rian fields, as well as their impact on various industries.

- Future Trends in Aviation and UAS Technology: The latest advancements in UAS technology, potential future appli-
cations, and the direction of the aviation industry.

- Fundamentals of Meteorology: Introduction to meteorology, including atmospheric structure, composition, and the
global climate system. The basics of weather phenomena and their formation.

- Weather systems and patterns: Examination of different weather systems (e.g., fronts, high- and low-pressure sys-
tems) and patterns, including their development and weather forecasting principles.
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Principles of Flight and Aviation /UE / LV-Nr: FE 1.2 / 1.Semester / ECTS: 3

- Flight Mechanics: Understanding the fundamental forces of flight (lift, drag, weight, and thrust) and how they in-
fluence an aircraft's movement and stability.

- Aerodynamics: Introduction to airflow around the aircraft's body, its effects on flight characteristics, and its signifi-
cance in UAS design.

- UAS and Instruments: Overview of the significant systems in human-crewed and crewless aircraft, including
propulsion, navigation, and control systems.

- UAS Types and Technologies: Detailed examination of various types of UASs, their design considerations, and the
technologies that enable their flight capabilities.

- Flight Control and Navigation: Understanding how UAS are controlled remotely and autonomously, including GPS,
gyroscopes, and other sensors.

- Operational Applications of UASs: Exploring the diverse uses of UASs in commercial, environmental, and humanita-
rian fields, as well as their impact on various industries.
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- Future Trends in Aviation and UAS Technology: The latest advancements in UAS technology, potential future appli-
cations, and the direction of the aviation industry.

- Fundamentals of Meteorology: Introduction to meteorology, including atmospheric structure, composition, and the

global climate system. The basics of weather phenomena and their formation.

- Weather systems and patterns: Examination of different weather systems (e.g., fronts, high- and low-pressure sys-
tems) and patterns, including their development and weather forecasting principles.

Fundamentals of UAS components /VO / LV-Nr: FE 2.1 / 1.Semester / ECTS: 2

- Introduction to UAS Anatomy: Overview of the basic structure of drones, including the frame, propulsion system,
power source, and control system.

- Propulsion System: Deep dive into motors, propellers, and electronic speed controllers (ESCs) and how they work
together to control the movement and altitude of the UAS.

- Power Source: Understanding battery technology used in UAS, including types of batteries (e.g., LiPo), battery ma-
nagement, and factors affecting flight time and performance.

- Flight Controllers: Examination of the flight controllers, managing stability, navigation, and data from various sen-
sors.

- Sensors and Navigation: Overview of sensors commonly used in UAS, such as GPS, gyros, accelerometers, and ba-
rometers, and their roles in positioning and navigation.

- Communication Systems: Understanding the technology behind remote control and telemetry, including radio fre-
quency (RF) communication, First Person View (FPV) systems, and digital transmission technologies.

- Payloads and Add-ons: Exploration of various payloads UAS can carry, including cameras, surveying equipment,
and cargo, and their impact on UAS design and operation.

- Software and Firmware: Introduction to the software that controls UAS, including firmware for flight controllers and
applications for flight planning and data analysis.

- Maintenance and Troubleshooting: Basic maintenance practices for keeping UAS operational and troubleshooting
common issues related to UAS components.

- Design Considerations: Factors influencing the design of drones, such as aerodynamics, weight distribution, and
intended use (e.qg., racing, photography, surveying).

Fundamentals of UAS components /UE / LV-Nr: FE 2.2 / 1.Semester / ECTS: 2

- Introduction to UAS Anatomy: Overview of the basic structure of drones, including the frame, propulsion system,
power source, and control system.

- Propulsion System: Deep dive into motors, propellers, and electronic speed controllers (ESCs) and how they work
together to control the movement and altitude of the UAS.

- Power Source: Understanding battery technology used in UAS, including types of batteries (e.g., LiPo), battery ma-
nagement, and factors affecting flight time and performance.

- Flight Controllers: Examination of the flight controllers, managing stability, navigation, and data from various sen-
sors.

- Sensors and Navigation: Overview of sensors commonly used in UAS, such as GPS, gyros, accelerometers, and ba-
rometers, and their roles in positioning and navigation.

- Communication Systems: Understanding the technology behind remote control and telemetry, including radio fre-
quency (RF) communication, First Person View (FPV) systems, and digital transmission technologies.

- Payloads and Add-ons: Exploration of various payloads UAS can carry, including cameras, surveying equipment,
and cargo, and their impact on UAS design and operation.

- Software and Firmware: Introduction to the software that controls UAS, including firmware for flight controllers and
applications for flight planning and data analysis.

- Maintenance and Troubleshooting: Basic maintenance practices for keeping UAS operational and troubleshooting
common issues related to UAS components.

- Design Considerations: Factors influencing the design of drones, such as aerodynamics, weight distribution, and
intended use (e.qg., racing, photography, surveying).

Mission Planning & Risk Assessment /VO / LV-Nr: FE 3.1 / 2.Semester / ECTS: 2

- Introduction to Mission Planning: Basic mission planning concepts, including objective setting, resource allocation,
timing, and contingency planning.

- Route and Timing Adjustments: Techniques for adjusting mission routes and timing. Strategies for avoiding ad-
verse weather conditions and optimizing mission success.

- Safety Precautions and Risk Management: Identifying risks to operations and personnel and implementing safety
measures and emergency plans to mitigate the impact of unpredictable circumstances.

- Real-Time Monitoring: Discussion on the importance of real-time monitoring during mission execution. Utilizing
technology for ongoing weather assessment and making in-mission adjustments as necessary.

- Introduction to Risk Assessment: Knowledge about Specific Operations Risk Assessment (SORA) and related con-
cepts.

Mission Planning & Risk Assessment /UE / LV-Nr: FE 3.2 / 2.Semester / ECTS: 3
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- Introduction to Mission Planning: Basic mission planning concepts, including objective setting, resource allocation,
timing, and contingency planning.

- Route and Timing Adjustments: Techniques for adjusting mission routes and timing. Strategies for avoiding ad-
verse weather conditions and optimizing mission success.

- Safety Precautions and Risk Management: Identifying risks to operations and personnel and implementing safety
measures and emergency plans to mitigate the impact of unpredictable circumstances.

- Real-Time Monitoring: Discussion on the importance of real-time monitoring during mission execution. Utilizing
technology for ongoing weather assessment and making in-mission adjustments as necessary.

- Introduction to Risk Assessment: Knowledge about Specific Operations Risk Assessment (SORA) and related con-
cepts.
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Autonomous Systems /VO / LV-Nr: FE 4.1 / 3.Semester / ECTS: 2

- Introduction to Autonomous Systems: Overview of various autonomous systems, including ground vehicles, aerial
drones, and maritime vehicles. Exploring the scope and challenges of autonomy.

- Fundamentals of Path Planning: Introduction to concepts and algorithms used in path planning, such as grid-ba-
sed, graph-based, and sampling-based methods. Discussion on A*, Dijkstra’s algorithm, RRT (Rapidly-exploring Ran-
dom Tree), and their variations.

- Localization and Mapping: Techniques for determining the system's position within its environment and creating
maps. Discussion on SLAM (Simultaneous Localization and Mapping) and its variants, including visual SLAM and Li-
DAR-based approaches.

- Navigation and Obstacle Avoidance: Strategies for autonomous navigation in dynamic environments, including sta-
tic and moving obstacle avoidance. Overview of reactive and predictive models for safe navigation.

- Machine Learning and AI in Autonomy: Exploration of the role of machine learning and artificial intelligence in en-
hancing the capabilities of autonomous systems, including decision-making, object detection, and adaptive path
planning.

- Control Systems for Autonomous Operation: Basics of control theory as applied to autonomous systems, including
PID control, feedforward control, and state feedback control. Discussion on how these systems execute planned pa-
ths and maintain stability.

Autonomous Systems /UE / LV-Nr: FE 4.2 / 3.Semester / ECTS: 3

- Introduction to Autonomous Systems: Overview of various autonomous systems, including ground vehicles, aerial
drones, and maritime vehicles. Exploring the scope and challenges of autonomy.

- Fundamentals of Path Planning: Introduction to concepts and algorithms used in path planning, such as grid-ba-
sed, graph-based, and sampling-based methods. Discussion on A*, Dijkstra’s algorithm, RRT (Rapidly-exploring Ran-
dom Tree), and their variations.

- Localization and Mapping: Techniques for determining the system's position within its environment and creating
maps. Discussion on SLAM (Simultaneous Localization and Mapping) and its variants, including visual SLAM and Li-
DAR-based approaches.

- Navigation and Obstacle Avoidance: Strategies for autonomous navigation in dynamic environments, including sta-
tic and moving obstacle avoidance. Overview of reactive and predictive models for safe navigation.

- Machine Learning and AI in Autonomy: Exploration of the role of machine learning and artificial intelligence in en-
hancing the capabilities of autonomous systems, including decision-making, object detection, and adaptive path
planning.

- Control Systems for Autonomous Operation: Basics of control theory as applied to autonomous systems, including
PID control, feedforward control, and state feedback control. Discussion on how these systems execute planned pa-
ths and maintain stability.

UAS Design /VO / LV-Nr: FE 5.1 / 4.Semester / ECTS: 2

- Drone Components and Materials: Detailed exploration of drone components, including frame, propulsion system,
power supply, control system, and payloads; selection of materials to optimize weight, durability, and performance.
- Design for Specific Applications: Approaches to designing drones for specific applications, such as aerial photo-
graphy, payload delivery, or environmental monitoring; considerations for payload integration, flight range, and du-
rability.

- Manufacturing and Assembly Processes: Overview of the manufacturing and assembly processes for drones, inclu-
ding prototyping techniques, mass production challenges, and quality control measures.

UAS Design /UE / LV-Nr: FE 5.2 / 4.Semester / ECTS: 3

- Drone Components and Materials: Detailed exploration of drone components, including frame, propulsion system,
power supply, control system, and payloads; selection of materials to optimize weight, durability, and performance.
- Design for Specific Applications: Approaches to designing drones for specific applications, such as aerial photo-
graphy, payload delivery, or environmental monitoring; considerations for payload integration, flight range, and du-
rability.

- Manufacturing and Assembly Processes: Overview of the manufacturing and assembly processes for drones, inclu-
ding prototyping techniques, mass production challenges, and quality control measures.

Selected Topics in UAS Engineering /ILV / LV-Nr: FE 6 / 5.Semester / ECTS: 12
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This module provides flexibility for students during their semester abroad by offering a variety of elective options at
partner universities in economically oriented sciences. National credits will be converted into equivalent ECTS points
as necessary, and students will follow the examination regulations of the partner university. Example subject areas
include:

- Advanced Programming

- Advanced Aeronautical/Drone Design

- Advanced Analysis of Data (e.g., Multimedia, Time Series)

- Introductory Courses in Game Design

- Augmented and Virtual Reality

- Human-Computer Interaction and User Experience Design (UX)
- Software Engineering and Testing
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U-Space / UTM /ILV / LV-Nr: FE 6.1 / 4.Semester / ECTS: 5

- Introduction to U-Space: Overview of U-Space or Unmanned Aircraft System Traffic Management (UTM) concepts,
objectives, and the framework for safely integrating drones into the airspace.

- U-Space Services: Detailed examination of U-Space services, including e-identification, geofencing, flight authoriza-
tion, and traffic information.

- Regulatory Environment: Understanding of the regulatory landscape for U-Space, including current regulations,

. standards, and future developments at national and international levels.

Lehrinhalte - Drone Registration and E-Identification: Process for registering drones and technology behind electronic identifica-
tion systems.

- Airspace Management and Conflict Resolution: Strategies for managing drone operations in shared airspace, inclu-
ding conflict detection and resolution strategies.

- Remote Identification and Tracking: Importance of remote identification and tracking of drones for security, safety,
and compliance.

- Integration with Human-Crewed Aviation: Challenges and strategies for integrating drone traffic with human-cre-
wed aviation within the same airspace.

UAS Project /PT / LV-Nr: COM 1 / 3.Semester / ECTS: 4

Group work

Mobility Project /PT / LV-Nr: COM 3 / 4.Semester / ECTS: 4

Group work

Principles of Flight and Aviation /VO / LV-Nr: FE 1.1 / 1.Semester / ECTS: 2

Presentation, group work, discussion, exercises,

Principles of Flight and Aviation /UE / LV-Nr: FE 1.2 / 1.Semester / ECTS: 3

group work, discussion, exercises

Fundamentals of UAS components /VO / LV-Nr: FE 2.1 / 1.Semester / ECTS: 2

Presentation, group work, discussion, exercises,

Fundamentals of UAS components /UE / LV-Nr: FE 2.2 / 1.Semester / ECTS: 2

group work, discussion, exercises

Mission Planning & Risk Assessment /VO / LV-Nr: FE 3.1 / 2.Semester / ECTS: 2

Presentation, group work, discussion, excercises

Lehr- und Lernmethoden
Mission Planning & Risk Assessment /UE / LV-Nr: FE 3.2 / 2.Semester / ECTS: 3

group work, discussions, exercises

Autonomous Systems /VO / LV-Nr: FE 4.1 / 3.Semester / ECTS: 2

Presentation, group work, discussion, exercises

Autonomous Systems /UE / LV-Nr: FE 4.2 / 3.Semester / ECTS: 3

Group Work, discussions, exercises

UAS Design /VO / LV-Nr: FE 5.1 / 4.Semester / ECTS: 2

Presentation, group work, discussion, exercises

UAS Design /UE / LV-Nr: FE 5.2 / 4.Semester / ECTS: 3

Group Work, discussions, exercises

Selected Topics in UAS Engineering /ILV / LV-Nr: FE 6 / 5.Semester / ECTS: 12

To be defined by the partner university

U-Space / UTM /ILV / LV-Nr: FE 6.1 / 4.Semester / ECTS: 5

Presentation, group work, discussion, exercises

UAS Project /PT / LV-Nr: COM 1 / 3.Semester / ECTS: 4

Project and documentation

Mobility Project /PT / LV-Nr: COM 3 / 4.Semester / ECTS: 4

Project and documentation

Bewertungsmethoden Kriterien
Principles of Flight and Aviation /VO / LV-Nr: FE 1.1 / 1.Semester / ECTS: 2

Portfolio tests

Principles of Flight and Aviation /UE / LV-Nr: FE 1.2 / 1.Semester / ECTS: 3

Portfoliopriifung
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Fundamentals of UAS components /VO / LV-Nr: FE 2.1 / 1.Semester / ECTS: 2

portfolio tests
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Fundamentals of UAS components /UE / LV-Nr: FE 2.2 / 1.Semester / ECTS: 2
Portfoliopriifung
Mission Planning & Risk Assessment /VO / LV-Nr: FE 3.1 / 2.Semester / ECTS: 2
Portfolio test
Mission Planning & Risk Assessment /UE / LV-Nr: FE 3.2 / 2.Semester / ECTS: 3
Portfoliopriifung
Autonomous Systems /VO / LV-Nr: FE 4.1 / 3.Semester / ECTS: 2
Portfoliopriifung
Autonomous Systems /UE / LV-Nr: FE 4.2 / 3.Semester / ECTS: 3

Bewertungsmethoden Kriterien Portfoliopriifung
UAS Design /VO / LV-Nr: FE 5.1 / 4.Semester / ECTS: 2
Portfolio tests
UAS Design /UE / LV-Nr: FE 5.2 / 4.Semester / ECTS: 3
Portfoliopriifung
Selected Topics in UAS Engineering /ILV / LV-Nr: FE 6 / 5.Semester / ECTS: 12
To be defined by the partner university
U-Space / UTM /ILV / LV-Nr: FE 6.1 / 4.Semester / ECTS: 5
Portfoliopriifung
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Modulnummer: Umfang:
Data Analysis
Analysis 32 ‘ ECTS
Studiengang Fachhochschul-Bachelorstudiengang-Drone Engineering Vollzeit

Lage im Curriculum

1. Semester

2. Semester

3. Semester

5. Semester

Niveaustufe

1. Semester: Beginner / 1. Semester: Beginners / 2. Semester: Beginner / 2. Semester: Beginners / 3. Semester:
Beainner / 3. Semester: Beainners / 5. Semester: Beainner

Vorkenntnisse

1. Semester: None / 2. Semester: Data & Analysis / 2. Semester: None / 3. Semester: None / 5. Semester: None

Geblockt

nein

Kreis d. Teilnehmer:innen

Maturant:innen und/oder entsprechende Vorbildung, Anfanger:innen

Literaturempfehlung

Data & Analytics /VO / LV-Nr: DA 1.1 / 1.Semester / ECTS: 2

- James, G., Witten, D., Hastie, T., & Tibshirani, R. (2021). An Introduction to Statistical Learning: with Applications
in R (2nd ed.). Springer. ISBN: 978-1071614174.

- Bishop, C. M. (2006). Pattern Recognition and Machine Learning. Springer. ISBN: 978-0387310732.

- Oppenheim, A. V., & Schafer, R. W. (2014). Discrete-Time Signal Processing (3rd ed.). Pearson. ISBN: 978-
0131988422.

- Shumway, R. H., & Stoffer, D. S. (2017). Time Series Analysis and Its Applications: With R Examples (4th ed.).
Springer. ISBN: 978-3319524511.

Data & Analytics /UE / LV-Nr: DA 1.2 / 1.Semester / ECTS: 3

- James, G., Witten, D., Hastie, T., & Tibshirani, R. (2021). An Introduction to Statistical Learning: with Applications
in R (2nd ed.). Springer. ISBN: 978-1071614174.

- Bishop, C. M. (2006). Pattern Recognition and Machine Learning. Springer. ISBN: 978-0387310732.

- Oppenheim, A. V., & Schafer, R. W. (2014). Discrete-Time Signal Processing (3rd ed.). Pearson. ISBN: 978-
0131988422.

- Shumway, R. H., & Stoffer, D. S. (2017). Time Series Analysis and Its Applications: With R Examples (4th ed.).
Springer. ISBN: 978-3319524511.

Sensory Analysis for UAS Use Case I /VO / LV-Nr: DA 2.1 / 2.Semester / ECTS: 2

- James, G., Witten, D., Hastie, T., & Tibshirani, R. (2021). An Introduction to Statistical Learning: with Applications
in R (2nd ed.). Springer. ISBN: 978-1071614174.

- Bishop, C. M. (2006). Pattern Recognition and Machine Learning. Springer. ISBN: 978-0387310732.

- Oppenheim, A. V., & Schafer, R. W. (2021). Discrete-Time Signal Processing (3rd ed.). Pearson. ISBN: 978-
0137549771.

- Shumway, R. H., & Stoffer, D. S. (2018). Time Series Analysis and Its Applications: With R Examples (4th ed.).
Springer. ISBN: 978-3319524511. DOI:10.1002/9781119528227

Sensory Analysis for UAS Use Case I /UE / LV-Nr: DA 2.2 / 2.Semester / ECTS: 3

- James, G., Witten, D., Hastie, T., & Tibshirani, R. (2021). An Introduction to Statistical Learning: with Applications
in R (2nd ed.). Springer. ISBN: 978-1071614174.

- Bishop, C. M. (2006). Pattern Recognition and Machine Learning. Springer. ISBN: 978-0387310732.

- Oppenheim, A. V., & Schafer, R. W. (2021). Discrete-Time Signal Processing (3rd ed.). Pearson. ISBN: 978-
0137549771.

- Shumway, R. H., & Stoffer, D. S. (2018). Time Series Analysis and Its Applications: With R Examples (4th ed.).
Springer. ISBN: 978-3319524511. DOI:10.1002/9781119528227

Sensor Data Management /VO / LV-Nr: DA 3.1 / 2.Semester / ECTS: 2

- Elmasri, R., & Navathe, S. B. (2021). Fundamentals of Database Systems (7th ed.). Pearson. ISBN: 978-
0137502523.

- Silberschatz, A., Korth, H. F., & Sudarshan, S. (2020). Database System Concepts (7th ed.). McGraw-Hill Education.|
ISBN: 978-1260084504.

- Pivert, O. (2018). NoSQL Data Models: Trends and Challenges, Wiley-ISTE, ISBN: 978-1786303646

- Dunning, T., & Friedman, E. (2014). Time Series Databases: New Ways to Store and Access Data. O'Reilly Media.
ISBN: 978-1491914724.

Sensor Data Management /UE / LV-Nr: DA 3.2 / 2.Semester / ECTS: 3
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- Elmasri, R., & Navathe, S. B. (2021). Fundamentals of Database Systems (7th ed.). Pearson. ISBN: 978-
0137502523.

- Silberschatz, A., Korth, H. F., & Sudarshan, S. (2020). Database System Concepts (7th ed.). McGraw-Hill Education,
ISBN: 978-1260084504.

- Pivert, O. (2018). NoSQL Data Models: Trends and Challenges, Wiley-ISTE, ISBN: 978-1786303646

- Dunning, T., & Friedman, E. (2014). Time Series Databases: New Ways to Store and Access Data. O'Reilly Media.
ISBN: 978-1491914724.
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Sensory Analysis for UAS Use Case II /VO / LV-Nr: DA 4.1 / 3.Semester / ECTS: 2

- Kerle, N., Nex, F., Gerke, M., Duarte, D., & Vetrivel, A. (2020). UAV-based structural damage mapping: A review.
ISPRS Journal of Photogrammetry and Remote Sensing, 159, 104-119.

- Nex, F., & Remondino, F. (2014). UAV for 3D mapping applications: A review. Applied Geomatics, 6(1), 1-15.

- Schirrmann, M. (2022). UAV Imagery for Precision Agriculture. Remote Sensing, MDPI. ISSN 2072-4292

Sensory Analysis for UAS Use Case II /UE / LV-Nr: DA 4.2 / 3.Semester / ECTS: 3

Literaturempfehlung - Kerle, N., Nex, F., Gerke, M., Duarte, D., & Vetrivel, A. (2020). UAV-based structural damage mapping: A review.
ISPRS Journal of Photogrammetry and Remote Sensing, 159, 104-119.

- Nex, F., & Remondino, F. (2014). UAV for 3D mapping applications: A review. Applied Geomatics, 6(1), 1-15.

- Schirrmann, M. (2022). UAV Imagery for Precision Agriculture. Remote Sensing, MDPI. ISSN 2072-4292

Selected Topics in UAS Sensory, Use Cases and Management /ILV / LV-Nr: DA 5 / 5.Semester / ECTS: 12

- Will be delivered by the partner university

Data & Analytics /VO / LV-Nr: DA 1.1 / 1.Semester / ECTS: 2

Upon completing this course, students will be able to:

- Understand Fundamental Statistical Principles: Explain key concepts such as probability distributions, statistical in-
ference, hypothesis testing, and descriptive statistics essential for data analysis.

- Apply Data Collection Techniques: Design experiments and surveys with effective data collection techniques, utili-
zing sampling methods to collect data accurately while minimizing bias.

- Perform Exploratory data analysis: Use exploratory data analysis (EDA) techniques to summarize the main charac-
teristics of data through visual and quantitative methods, identifying patterns, trends, and anomalies.

- Utilize Mathematical Principles: Apply basic mathematical principles, including algebra, geometry, and particularly

integral calculation, to solve problems related to data analysis and interpretation, and perform integral calculations

for determining areas under curves, volumes, and other quantities essential for data modeling and analysis.

Data & Analytics /UE / LV-Nr: DA 1.2 / 1.Semester / ECTS: 3

Upon completing this course, students will be able to:

» Understand Fundamental Statistical Principles:

e - Explain key concepts such as probability distributions, statistical inference, hypothesis testing, and descriptive
statistics essential for data analysis.

» Apply Data Collection Techniques:

« - Design experiments and surveys with effective data collection techniques, utilizing sampling methods to collect
data accurately while minimizing bias.

Kompetenzerwerb e Perform Exploratory data analysis:

e - Use exploratory data analysis (EDA) techniques to summarize the main characteristics of data through visual and
quantitative methods, identifying patterns, trends, and anomalies.

o Utilize Mathematical Principles:

e - Apply basic mathematical principles, including algebra, geometry, and particularly integral calculation, to solve
problems related to data analysis and interpretation

» - perform integral calculations for determining areas under curves, volumes, and other quantities essential for
data modeling and analysis.

Sensory Analysis for UAS Use Case I /VO / LV-Nr: DA 2.1 / 2.Semester / ECTS: 2

Upon completing this course, students will be able to:

- Identify UAS sensor technologies: Describe the types of sensors commonly used in drones, including optical, ther-
mal, multispectral, LIDAR, and radar sensors, and explain their use cases.

- Plan and Conduct Sensor Data Collection: Develop and execute plans for UAS flights to efficiently collect data from
onboard sensors, evaluating the impact of flight parameters on data quality.

- Process Raw Sensor Data: Apply basic techniques for processing raw sensor data, such as image stitching, filtering,
and preliminary analysis, to prepare data for further interpretation.

- Analyze Sensor Data for Applications: Implement simple analysis methods to sensor data to extract useful informa-
tion for applications in agriculture, environmental monitoring, or infrastructure inspection.

- Integrate Sensor Data with GIS: Integrate processed sensor data with Geographic Information Systems (GIS) to
enhance spatial analysis and visualization.

- Ensure Sensor Data Quality and Accuracy: Evaluate data quality and accuracy in sensory analysis, including
calibrating sensors and validating data against ground truth.
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Sensory Analysis for UAS Use Case I /UE / LV-Nr: DA 2.2 / 2.Semester / ECTS: 3

Upon completing this course, students will be able to:

« Identify UAS sensor technologies: Describe the types of sensors commonly used in drones, including optical, ther-
mal, multispectral, LiDAR, and radar sensors, and explain their use cases

« Plan and Conduct Sensor Data Collection: Develop and execute plans for UAS flights to efficiently collect data from
onboard sensors, evaluating the impact of flight parameters on data quality

» Process Raw Sensor Data: Apply basic techniques for processing raw sensor data, such as image
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stitching, filtering, and preliminary analysis, to prepare data for further interpretation

» Analyze Sensor Data for Applications: Implement simple analysis methods to sensor data to extract useful informa-
tion for applications in agriculture, environmental monitoring, or infrastructure inspection

« Integrate Sensor Data with GIS: Integrate processed sensor data with Geographic Information Systems (GIS) to
enhance spatial analysis and visualization

» Ensure Sensor Data Quality and Accuracy: Evaluate data quality and accuracy in sensory analysis, including
calibrating sensors and validating data against ground truth

Sensor Data Management /VO / LV-Nr: DA 3.1 / 2.Semester / ECTS: 2

Upon completing this course, students will be able to:

- Implement and Manage Data Storage Solutions: Identify the most suitable data storage solutions for drone data,
considering data volume, security, accessibility, and cost for on-premises and cloud-based storage options.

- Explain Database System Purposes and Functions: Describe the purposes of database systems and how they func-
tion.

- Utilize and Compare Database Systems: Use different database systems and compare their features and perfor-
mance.

- Understand Relational Database Systems: Demonstrate a detailed understanding of relational database systems.
- Develop and Implement Data Structures: Create and implement data structures to solve specific problems.

- Represent Real-World Situations as Data Models: Independently represent real-world situations as a data model.
- Translate Data Models into Relational Data Structures: Convert data models into relational data structures.

- Interact with Database Systems: Operate and manage interactions with various database systems.

- Perform Basic NoSQL Database Management: Conduct basic database management activities in NoSQL systems.
- Apply Specialized Database Systems: Apply other database systems practically, such as those for time series data.

Sensor Data Management /UE / LV-Nr: DA 3.2 / 2.Semester / ECTS: 3

Upon completing this course, students will be able to:

» Implement and Manage Data Storage Solutions: Identify the most suitable data storage solutions for drone data,
considering data volume, security, accessibility, and cost for on-premises and cloud-based storage options.
 Explain Database System Purposes and Functions: Describe the purposes of database systems and how they func-
tion.

 Utilize and Compare Database Systems: Use different database systems and compare their features and perfor-
mance.

¢ Understand Relational Database Systems: Demonstrate a detailed understanding of relational database systems.
» Develop and Implement Data Structures: Create and implement data structures to solve specific problems.

* Represent Real-World Situations as Data Models: Independently represent real-world situations as a data model
« Translate Data Models into Relational Data Structures: Convert data models into relational data structures

o Interact with Database Systems: Operate and manage interactions with various database systems

¢ Perform Basic NoSQL Database Management: Conduct basic database management activities in NoSQL systems
» Apply Specialized Database Systems: Apply other database systems practically, such as those for time

Kompetenzerwerb

Sensory Analysis for UAS Use Case II /VO / LV-Nr: DA 4.1 / 3.Semester / ECTS: 2

Upon completing this course, students will be able to:

- Demonstrate Knowledge of Advanced Drone Sensors: Explain advanced sensor technologies used in drones, inclu-
ding multispectral, hyperspectral, thermal, LiDAR, and radar sensors, and describe their principles, capabilities, and
limitations.

- Apply Complex Data Analysis Techniques: Perform advanced data processing and analysis on sensor data, inclu-
ding image classification, pattern recognition, and change detection, using tools such as machine learning and Al for
enhanced insights.

- Master data Fusion and Integration Techniques: Fuse data from multiple sensors to create comprehensive datasets
that provide richer insights than could be obtained from any single sensor and use the algorithms and software tools
that facilitate this process.

- Deploy Application-Specific Sensors: Select and configure drone sensor payloads optimized for specific applications,
such as precision agriculture, environmental monitoring, infrastructure inspection, and disaster management.

- Translate Data into Actionable Insights: Convert complex datasets into clear, actionable insights for decision-ma-
kers and present findings in a manner accessible to non-expert audiences.

Sensory Analysis for UAS Use Case II /UE / LV-Nr: DA 4.2 / 3.Semester / ECTS: 3
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Upon completing this course, students will be able to:

* Demonstrate Knowledge of Advanced Drone Sensors: Explain advanced sensor technologies used in drones, inclu-
ding multispectral, hyperspectral, thermal, LiDAR, and radar sensors, and describe their principles, capabilities, and
limitations

» Apply Complex Data Analysis Techniques: Perform advanced data processing and analysis on sensor data, inclu-
ding image classification, pattern recognition, and change detection, using tools such as
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machine learning and Al for enhanced insights

» Master data Fusion and Integration Techniques: Fuse data from multiple sensors to create comprehensive datasets
that provide richer insights than could be obtained from any single sensor and use the algorithms and software tools
that facilitate this process

» Deploy Application-Specific Sensors: Select and configure drone sensor payloads optimized for specific applications,
such as precision agriculture, environmental monitoring, infrastructure inspection, and disaster management

« Translate Data into Actionable Insights: Convert complex datasets into clear, actionable insights for decision-ma-
kers and present findings in @ manner accessible to non-expert audiences

Kompetenzerwerb
Selected Topics in UAS Sensory, Use Cases and Management /ILV / LV-Nr: DA 5 / 5.Semester / ECTS: 12
Upon completion of the course, students will be able to:
- Describe and apply fundamental concepts and methods from drone sensory and use cases.
- Describe and apply in-depth concepts and interrelations from drone sensory and use cases.
- Critically evaluate and question methods and concepts of drone sensory and use cases.
- Apply and analyze methods and concepts of sensory to issues in the field of robotics and drones.
Data & Analytics /VO / LV-Nr: DA 1.1 / 1.Semester / ECTS: 2
- Introduction to Data Analysis: Overview of data analysis, its importance in various fields, and an introduction to the
data types (quantitative vs. qualitative).
- Mathematics for Data Analysis: Essential mathematical concepts, including algebra and geometry, and an introduc-
tion to calculus with a focus on integral calculation.
- Basic Statistical Principles: Introduction to descriptive statistics, probability theory, distributions, and the central
limit theorem.
- Data Collection Methods: Exploration of various data collection techniques, sampling methods, and the design of
experiments and surveys for accurate data gathering.
- Exploratory Data Analysis (EDA): Techniques for summarizing and visualizing data to identify patterns, outliers, and
insights.
Data & Analytics /UE / LV-Nr: DA 1.2 / 1.Semester / ECTS: 3
- Introduction to Data Analysis: Overview of data analysis, its importance in various fields, and an introduction to the
data types (quantitative vs. qualitative).
- Mathematics for Data Analysis: Essential mathematical concepts, including algebra and geometry, and an introduc-
tion to calculus with a focus on integral calculation.
- Basic Statistical Principles: Introduction to descriptive statistics, probability theory, distributions, and the central
limit theorem.
- Data Collection Methods: Exploration of various data collection techniques, sampling methods, and the design of
experiments and surveys for accurate data gathering.

Lehrinhalte - Exploratory Data Analysis (EDA): Techniques for summarizing and visualizing data to identify patterns, outliers, and

insights.

Sensory Analysis for UAS Use Case I /VO / LV-Nr: DA 2.1 / 2.Semester / ECTS: 2

- Introduction to UAS Sensors: Overview of common types of sensors used in UAS, including optical, thermal, LiDAR,
radar, and multispectral sensors, and their operational principles.

- Sensor Selection for Applications: Criteria for selecting appropriate sensors based on specific use cases, such as
agriculture, surveying, search and rescue, or environmental monitoring.

- Data Acquisition and Processing: Techniques for collecting data using drone-mounted sensors, including considera-
tions for flight planning to optimize data quality.

- Optical and Thermal Imaging Analysis: Basics of processing and analyzing images from optical and thermal came-
ras, including applications for inspection, surveillance, and environmental monitoring.

- LiDAR and 3D Mapping: Introduction to Light Detection and Ranging (LiDAR) technology for creating high-resolu-
tion maps and 3D models with applications in forestry management and urban planning.

- Radar and Sonar Sensors: Exploration of radar and sonar sensors for obstacle detection, terrain following, and alti-
tude measurement in various flying conditions.

- Multispectral and Hyperspectral Imaging: Applications of multispectral and hyperspectral imaging in precision agri-
culture, vegetation health assessment, and environmental research.

- Integration and Fusion of Sensor Data: Techniques for combining data from multiple sensors to enhance analysis,
improve accuracy, and support decision-making.

- Machine Learning and AI for Sensor Data Analysis: Introduction to using machine learning algorithms and artificial
intelligence to interpret sensor data, identify patterns, and automate decision processes.

Sensory Analysis for UAS Use Case I /UE / LV-Nr: DA 2.2 / 2.Semester / ECTS: 3
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- Introduction to UAS Sensors: Overview of common types of sensors used in UAS, including optical, thermal, LiDAR,
radar, and multispectral sensors, and their operational principles.

- Sensor Selection for Applications: Criteria for selecting appropriate sensors based on specific use cases, such as
agriculture, surveying, search and rescue, or environmental monitoring.

- Data Acquisition and Processing: Techniques for collecting data using drone-mounted sensors, including considera-
tions for flight planning to optimize data quality.

- Optical and Thermal Imaging Analysis: Basics of processing and analyzing images from optical and thermal came-
ras, including applications for inspection, surveillance, and environmental monitoring.

- LIDAR and 3D Mapping: Introduction to Light Detection and Ranging (LiDAR) technology for creating high-resolu-
tion maps and 3D models with applications in forestry management and urban planning.

- Radar and Sonar Sensors: Exploration of radar and sonar sensors for obstacle detection, terrain following, and alti-
tude measurement in various flying conditions.

- Multispectral and Hyperspectral Imaging: Applications of multispectral and hyperspectral imaging in precision agri-
culture, vegetation health assessment, and environmental research.

- Integration and Fusion of Sensor Data: Techniques for combining data from multiple sensors to
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enhance analysis, improve accuracy, and support decision-making.
- Machine Learning and AI for Sensor Data Analysis: Introduction to using machine learning algorithms and artificial
intelligence to interpret sensor data, identify patterns, and automate decision processes.

Sensor Data Management /VO / LV-Nr: DA 3.1 / 2.Semester / ECTS: 2

- Fundamentals of Database Systems and Data Management: Core principles of database systems and data manage-
ment.

- Data Modeling: Developing data models including single entities, attributes, cardinality, conditionality, and relati-
onship types.

- Normalization and Keys: Identifying candidate keys, superkeys, and primary keys; normalizing data structures to at
least 1NF, 2NF, and 3NF.

- SQL Interaction: Using SQL for data definition language (DDL), data manipulation language (DML), and data query
language (DQL).

- NoSQL Database Management: Basic management activities on advanced database concepts within the NoSQL do-
main.

- Time Series and Unstructured Data Management: Managing time series data sets and unstructured data (e.g.,
images).

Sensor Data Management /UE / LV-Nr: DA 3.2 / 2.Semester / ECTS: 3

- Fundamentals of Database Systems and Data Management: Core principles of database systems and data manage-
ment.

- Data Modeling: Developing data models including single entities, attributes, cardinality, conditionality, and relati-
onship types.

- Normalization and Keys: Identifying candidate keys, superkeys, and primary keys; normalizing data structures to at
least 1NF, 2NF, and 3NF.

- SQL Interaction: Using SQL for data definition language (DDL), data manipulation language (DML), and data query
language (DQL).

- NoSQL Database Management: Basic management activities on advanced database concepts within the NoSQL do-
main.

- Time Series and Unstructured Data Management: Managing time series data sets and unstructured data (e.g.,
images).

Sensory Analysis for UAS Use Case II /VO / LV-Nr: DA 4.1 / 3.Semester / ECTS: 2

- Sensor Selection for Applications: Criteria for selecting appropriate sensors based on specific use cases, such as
agriculture, surveying, search and rescue, or environmental monitoring.

- Data Acquisition and Processing: Techniques for collecting data using drone-mounted sensors, including considera-
tions for flight planning to optimize data quality.

- Optical and Thermal Imaging Analysis: Basics of processing and analyzing images from optical and thermal came-
ras, including applications for inspection, surveillance, and environmental monitoring.

- LiDAR and 3D Mapping: Introduction to Light Detection and Ranging (LiDAR) technology for creating high-resolu-
tion maps and 3D models with applications in forestry management and urban planning.

- Radar and Sonar Sensors: Exploration of radar and sonar sensors for obstacle detection, terrain following, and alti-
tude measurement in various flying conditions.

- Multispectral and Hyperspectral Imaging: Applications of multispectral and hyperspectral imaging in precision agri-
culture, vegetation health assessment, and environmental research.

- Integration and Fusion of Sensor Data: Techniques for combining data from multiple sensors to enhance analysis,
improve accuracy, and support decision-making.

- Machine Learning and AI for Sensor Data Analysis: Introduction to using machine learning algorithms and artificial
intelligence to interpret sensor data, identify patterns, and automate decision processes.

Sensory Analysis for UAS Use Case II /UE / LV-Nr: DA 4.2 / 3.Semester / ECTS: 3

- Sensor Selection for Applications: Criteria for selecting appropriate sensors based on specific use cases, such as
agriculture, surveying, search and rescue, or environmental monitoring.

- Data Acquisition and Processing: Techniques for collecting data using drone-mounted sensors, including considera-
tions for flight planning to optimize data quality.

- Optical and Thermal Imaging Analysis: Basics of processing and analyzing images from optical and thermal came-
ras, including applications for inspection, surveillance, and environmental monitoring.

- LiDAR and 3D Mapping: Introduction to Light Detection and Ranging (LiDAR) technology for creating high-resolu-
tion maps and 3D models with applications in forestry management and urban planning.

- Radar and Sonar Sensors: Exploration of radar and sonar sensors for obstacle detection, terrain following, and alti-
tude measurement in various flying conditions.

- Multispectral and Hyperspectral Imaging: Applications of multispectral and hyperspectral imaging in precision agri-
culture, vegetation health assessment, and environmental research.

- Integration and Fusion of Sensor Data: Techniques for combining data from multiple sensors to enhance analysis,
improve accuracy, and support decision-making.

- Machine Learning and AI for Sensor Data Analysis: Introduction to using machine learning algorithms and artificial
intelligence to interpret sensor data, identify patterns, and automate decision processes.

Selected Topics in UAS Sensory, Use Cases and Management /ILV / LV-Nr: DA 5 / 5.Semester / ECTS: 12
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This module provides flexibility for students during their semester abroad by offering a variety of elective options at
partner universities in economically oriented sciences. National credits will be converted into equivalent ECTS points
as necessary, and students will follow the examination regulations of the partner university. Example subject areas

include:

- Legal and Ethical Considerations in Drone Use
- Drone Flight Control and Autonomy

- Drone-Based Mapping and Surveying

- Data Processing and Analysis

- Drone Sensory Technoloaies
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Data & Analytics /VO / LV-Nr: DA 1.1 / 1.Semester / ECTS: 2

Presentation, group work, discussion, exercises,

Data & Analytics /UE / LV-Nr: DA 1.2 / 1.Semester / ECTS: 3

group work, discussion, exercises

Sensory Analysis for UAS Use Case I /VO / LV-Nr: DA 2.1 / 2.Semester / ECTS: 2

Presentation, group work, discussion, exercises

Sensory Analysis for UAS Use Case I /UE / LV-Nr: DA 2.2 / 2.Semester / ECTS: 3

Presentations, group work, discussions, excersices

Sensor Data Management /VO / LV-Nr: DA 3.1 / 2.Semester / ECTS: 2

Lehr- und Lernmethoden . . . .
Presentation, group work, discussion, exercises

Sensor Data Management /UE / LV-Nr: DA 3.2 / 2.Semester / ECTS: 3

group work, discussions, exercises

Sensory Analysis for UAS Use Case II /VO / LV-Nr: DA 4.1 / 3.Semester / ECTS: 2

Presentation, group work, discussion, exercises

Sensory Analysis for UAS Use Case II /UE / LV-Nr: DA 4.2 / 3.Semester / ECTS: 3

Group Work, Discussions, exercises

Selected Topics in UAS Sensory, Use Cases and Management /ILV / LV-Nr: DA 5 / 5.Semester / ECTS: 12

To be defined by the partner university

Data & Analytics /VO / LV-Nr: DA 1.1 / 1.Semester / ECTS: 2

Portfoliopriifung

Data & Analytics /UE / LV-Nr: DA 1.2 / 1.Semester / ECTS: 3

Portfoliopriifung

Sensory Analysis for UAS Use Case I /VO / LV-Nr: DA 2.1 / 2.Semester / ECTS: 2

Portfolio tests

Sensory Analysis for UAS Use Case I /UE / LV-Nr: DA 2.2 / 2.Semester / ECTS: 3

Portfoliopriifung

Sensor Data Management /VO / LV-Nr: DA 3.1 / 2.Semester / ECTS: 2

B h Kriteri TR
ewertungsmethoden Kriterien Portfoliopriifung

Sensor Data Management /UE / LV-Nr: DA 3.2 / 2.Semester / ECTS: 3

Portfoliopriifung

Sensory Analysis for UAS Use Case II /VO / LV-Nr: DA 4.1 / 3.Semester / ECTS: 2

Portfoliopriifung

Sensory Analysis for UAS Use Case II /UE / LV-Nr: DA 4.2 / 3.Semester / ECTS: 3

Portfoliopriifung

Selected Topics in UAS Sensory, Use Cases and Management /ILV / LV-Nr: DA 5 / 5.Semester / ECTS: 12

To be defined by the partner university
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Modulnummer: Umfang:

Coding
Coding 24 ‘ ECTS
Studiengang Fachhochschul-Bachelorstudiengang-Drone Engineering Vollzeit

1. Semester

2. Semester
Lage im Curriculum

3. Semester

4. Semester

1. Semester: Beginner / 1. Semester: Beginners / 2. Semester: Beginner / 2. Semester: Beginners / 3. Semester:

Niveaustufe Beainner / 3. Semester: Beainners / 4. Semester: Beainner / 4. Semester: Beainners

1. Semester: None / 2. Semester: Introduction to Programming / 2. Semester: None / 3. Semester: Drone Pro-

Vorkenntnisse gramming / 4. Semester: None

Geblockt nein

Kreis d. Teilnehmer:innen Maturant:innen und/oder entsprechende Vorbildung, Anfdnger:innen

Introduction to Programming /VO / LV-Nr: CO 1.1 / 1.Semester / ECTS: 3

- Deitel, H. & Deitel, P. (2017). Java How to Program, Early Objects (11th ed.). Pearson.

- Evans, B. & Flanagan, D. (2018). Java in a Nutshell (7th ed.). O'Reilly.

- Sedgewick, R. & Wayne, K. (2021). Computer science: An interdisciplinary approach. Addison-Wesley Professional.
ISBN: 978-0137459582.

- Sedgewick, R. & Wayne, K. (2017). Introduction to programming in Java: an interdisciplinary approach. Addison-
Wesley Professional. ISBN: 978-0134512389.

- Sedgewick, R., Wayne, K., & Dondero, R. (2016): Introduction to Programming in Python: An Interdisciplinary Ap-
proach. Addison-Wesley Professional. ISBN: 978-0134076539.

Introduction to Programming /UE / LV-Nr: CO 1.2 / 1.Semester / ECTS: 2

- Deitel, H. & Deitel, P. (2017). Java How to Program, Early Objects (11th ed.). Pearson.

- Evans, B. & Flanagan, D. (2018). Java in a Nutshell (7th ed.). O'Reilly.

- Sedgewick, R. & Wayne, K. (2021). Computer science: An interdisciplinary approach. Addison-Wesley Professional.
ISBN: 978-0137459582.

- Sedgewick, R. & Wayne, K. (2017). Introduction to programming in Java: an interdisciplinary approach. Addison-
Wesley Professional. ISBN: 978-0134512389.

- Sedgewick, R., Wayne, K., & Dondero, R. (2016): Introduction to Programming in Python: An Interdisciplinary Ap-
proach. Addison-Wesley Professional. ISBN: 978-0134076539.

UAS Programming /VO / LV-Nr: CO 2.1 / 2.Semester / ECTS: 2

- Audronis, T. (2017). Designing Purpose-Built Drones for Ardupilot Pixhawk 2.1. Packt Publishing. ISBN: 978-
1786469168.

. - Mendoza-Mendoza, J. A., Gonzalez-Villela, V. J., Sepulveda-Cervantes, G., Mendez-Martinez, M., & Sossa-Azuela, H.
Literaturempfehlung (2020). Advanced Robotic Vehicles Programming: An Ardupilot and Pixhawk Approach. Apress. ISBN: 978-
1484255308. https://doi.org/10.1007/97.

- Quan, Q., Dai, X., & Wang, S. (2020). Multicopter Design and Control Practice. Springer Singapore. ISBN: 978-
9811531378. https://doi.org/10.1007/978-981-15-3138-5

UAS Programming /UE / LV-Nr: CO 2.2 / 2.Semester / ECTS: 3

- Audronis, T. (2017). Designing Purpose-Built Drones for Ardupilot Pixhawk 2.1. Packt Publishing. ISBN: 978-
1786469168.

- Mendoza-Mendoza, J. A., Gonzalez-Villela, V. J., Sepulveda-Cervantes, G., Mendez-Martinez, M., & Sossa-Azuela, H.
(2020). Advanced Robotic Vehicles Programming: An Ardupilot and Pixhawk Approach. Apress. ISBN: 978-
1484255308. https://doi.org/10.1007/97.

- Quan, Q., Dai, X., & Wang, S. (2020). Multicopter Design and Control Practice. Springer Singapore. ISBN: 978-
9811531378. https://doi.org/10.1007/978-981-15-3138-5

Advanced UAS Programming /VO / LV-Nr: CO 3.1 / 3.Semester / ECTS: 2

- Dong, X., Chen, M., Wang, X., & Gao, F. (2023). Intelligent Coordination of UAV Swarm Systems. MDPI. ISBN:
978-3036586595.

- Siciliano, B., & Khatib, O. (Eds.). (2016). Springer Handbook of Robotics. Springer. ISBN: 978-3319325507.
https://doi.org/10.1007/97.

- Dada, E. G. (2017). Swarm Robotics Cooperative Movement Control Using PSO & IPM Algorithms. Lambert Acade-
mic Publishing. ISBN: 978-3659799907.

Advanced UAS Programming /UE / LV-Nr: CO 3.2 / 3.Semester / ECTS: 3
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- Dong, X., Chen, M., Wang, X., & Gao, F. (2023). Intelligent Coordination of UAV Swarm Systems. MDPI. ISBN:
978-3036586595.

- Siciliano, B., & Khatib, O. (Eds.). (2016). Springer Handbook of Robotics. Springer. ISBN: 978-3319325507.
https://doi.org/10.1007/97.

- Dada, E. G. (2017). Swarm Robotics Cooperative Movement Control Using PSO & IPM Algorithms. Lambert Acade-
mic Publishing. ISBN: 978-3659799907.
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Software Architecture for Robotic Systems /VO / LV-Nr: CO 4.1 / 4.Semester / ECTS: 2

- Siciliano, B., & Khatib, O. (Eds.). (2016). Springer Handbook of Robotics. Springer. ISBN: 978-3319325507.
https://doi.org/10.1007/97.

- Corke, P., Jachimczyl, W., & Pillat, R. (2023). Robotics, Vision and Control: Fundamental Algorithms In MATLAB
(3rd ed.). Springer Cham. ISBN: 978-3031072628. https://doi.org/10.1007/97.

- Braunl, T. (2022). Embedded Robotics: From Mobile Robot Design to Autonomous Vehicles with Raspberry Pi and
Arduino. Springer. ISBN: 978-9811608049. https://doi.org/10.1007/97.

Software Architecture for Robotic Systems /UE / LV-Nr: CO 4.2 / 4.Semester / ECTS: 2

- Siciliano, B., & Khatib, O. (Eds.). (2016). Springer Handbook of Robotics. Springer. ISBN: 978-3319325507.
https://doi.org/10.1007/97.

- Corke, P., Jachimczyl, W., & Pillat, R. (2023). Robotics, Vision and Control: Fundamental Algorithms In MATLAB
(3rd ed.). Springer Cham. ISBN: 978-3031072628. https://doi.org/10.1007/97.

. - Braunl, T. (2022). Embedded Robotics: From Mobile Robot Design to Autonomous Vehicles with Raspberry Pi and
Literaturempfehlung Arduino. Springer. ISBN: 978-9811608049. https://doi.org/10.1007/97.

UAS Simulation /VO / LV-Nr: CO 5.1 / 4.Semester / ECTS: 2

- Zipfel, P. H. (2014). Modeling and Simulation of Aerospace Vehicle Dynamics (3rd ed.). AIAA Education Series.
ISBN: 978-1624102509.

- Marqués, P. & Ronch, A. D. (2017). Advanced UAV Aerodynamics, Flight Stability and Control. Wiley. ISBN: 978-
1118928691. DOI: 10.1002/9781118928691.

UAS Simulation /UE / LV-Nr: CO 5.2 / 4.Semester / ECTS: 3

- Zipfel, P. H. (2014). Modeling and Simulation of Aerospace Vehicle Dynamics (3rd ed.). AIAA Education Series.
ISBN: 978-1624102509.

- Marqués, P. & Ronch, A. D. (2017). Advanced UAV Aerodynamics, Flight Stability and Control. Wiley. ISBN: 978-
1118928691. DOI: 10.1002/9781118928691.

Introduction to Programming /VO / LV-Nr: CO 1.1 / 1.Semester / ECTS: 3

Upon completing this course, students will be able to:

- Apply Principles of Procedural and Object-Oriented Programming: Demonstrate basic procedural and object-ori-
ented programming knowledge, independently develop solutions for typical tasks using basic elements of a modern
programming language, and implement solutions in applications.

- Understand Fundamental Algorithms and Data Structures: Demonstrate understanding of basic algorithms and data
structures, select appropriate algorithms and data structures for specific problems, or adapt them independently for
problem situations. Distinguish algorithms and data structures based on their complexity and create efficient algo-
rithms and language structures.

- Assess, Configure, and Utilize Language Elements and Development Environments: Analyze programming examp-
les, demonstrate a detailed understanding of language elements of modern programming languages, and choose,
configure, and use a suitable development environment.

Introduction to Programming /UE / LV-Nr: CO 1.2 / 1.Semester / ECTS: 2

Kompetenzerwerb . . .
Upon completing this course, students will be able to:

¢ Apply Principles of Procedural and Object-Oriented Programming:

¢ - Demonstrate basic procedural and object-oriented programming knowledge

« - independently develop solutions for typical tasks using basic elements of a modern programming language
e - implement solutions in applications

¢ Understand Fundamental Algorithms and Data Structures:

¢ - Demonstrate understanding of basic algorithms and data structures

o - select appropriate algorithms and data structures for specific problems

e - adapt them independently for problem situations

« - Distinguish algorithms and data structures based on their complexity

o - create efficient algorithms and language structures

» Assess, Configure, and Utilize Language Elements and Development Environments:

e - Analyze programming examples

- demonstrate a detailed understanding of language elements of modern programming languages
e - choose, configure and use a suitable development environment

UAS Programming /VO / LV-Nr: CO 2.1 / 2.Semester / ECTS: 2
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Upon completing this course, students will be able to:

- Understand Drone Programming Frameworks and Environments: Describe and explain major programming frame-
works and development environments used in drone programming, such as DroneKit, ROS (Robot Operating Sys-
tem), and the DJI SDK.

- Develop Flight Control Algorithms: Develop and implement algorithms for primary flight control operations (takeoff,
landing, waypoint navigation) using a programming language suited for drone development.

- Integrate and Manage Sensor Data: Write programs that can integrate and process data from various drone sen-
sors, such as GPS, IMUs (Inertial Measurement Units), and cameras, to make informed flight decisions.

- Utilize APIs for Drone Control: Leverage application programming interfaces (APIs) provided by drone manufac-
turers or open-source communities to control drone features and access sensor data.
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- Apply Best Practices in Software Development: Employ best practices in software development, including version
control, testing, and debugging, to ensure reliable and maintainable drone software.

UAS Programming /UE / LV-Nr: CO 2.2 / 2.Semester / ECTS: 3

Upon completing this course, students will be able to:

» Understand Drone Programming Frameworks and Environments: Describe and explain major programming frame-
works and development environments used in drone programming, such as DroneKit, ROS (Robot Operating Sys-
tem), and the DJI SDK.

« Develop Flight Control Algorithms: Develop and implement algorithms for primary flight control operations (takeoff,
landing, waypoint navigation) using a programming language suited for drone development.

« Integrate and Manage Sensor Data: Write programs that can integrate and process data from various drone sen-
sors, such as GPS, IMUs (Inertial Measurement Units), and cameras, to make informed flight decisions.

« Utilize APIs for Drone Control: Leverage application programming interfaces (APIs) provided by drone manufac-
turers or open-source communities to control drone features and access sensor data

 Apply Best Practices in Software Development: Employ best practices in software development, including version
control, testing, and debugging, to ensure reliable and maintainable drone software

Advanced UAS Programming /VO / LV-Nr: CO 3.1 / 3.Semester / ECTS: 2

Upon completing this course, students will be able to:

- Understand Swarm Intelligence Principles: Explain the fundamental concepts of swarm intelligence (decentralized
control, self-organization, emergent behavior) applicable to drones.

- Develop Algorithms for Swarm Coordination: Design and implement algorithms for coordination and collective deci-
sion-making among drones in a swarm (formation flying, obstacle avoidance, task allocation).

- Utilize Communication Protocols for Swarm Operations: Explain and apply communication protocols facilitating effi-
cient information exchange between swarm drones (considering communication range and bandwidth limitations).

- Design Swarm Behaviors for Specific Applications: Customize drone swarm behaviors for specific applications (ae-
rial mapping, surveillance, search and rescue, entertainment shows).

- Evaluate and Test Swarm Systems: Evaluate drone swarm performance through simulation and real-world testing,
identifying and resolving behavior and functionality issues.

Advanced UAS Programming /UE / LV-Nr: CO 3.2 / 3.Semester / ECTS: 3

Upon completing this course, students will be able to:

» Understand Swarm Intelligence Principles: Explain the fundamental concepts of swarm intelligence (decentralized
control, self-organization, emergent behavior) applicable to drones.

» Develop Algorithms for Swarm Coordination: Design and implement algorithms for coordination and collective deci-
sion-making among drones in a swarm (formation flying, obstacle avoidance, task allocation

o Utilize Communication Protocols for Swarm Operations: Explain and apply communication protocols facilitating effi-
cient information exchange between swarm drones (considering communication range and bandwidth limitations).

» Design Swarm Behaviors for Specific Applications: Customize drone swarm behaviors for specific applications (ae-
rial mapping, surveillance, search and rescue, entertainment shows).

 Evaluate and Test Swarm Systems: Evaluate drone swarm performance through simulation and real-world testing,
identifying and resolving behavior and functionality issue

Software Architecture for Robotic Systems /VO / LV-Nr: CO 4.1 / 4.Semester / ECTS: 2

Upon completing this course, students will be able to:

- Understand the Fundamentals of Robotic Software Architecture: Identify and describe basic concepts, components,
and characteristics of robotic software architecture (specifically mobile computing, e.g., ROS 2).

- Design Robotic Applications Using Architectural Patterns: Apply common architectural patterns (structural, concur-
rency, behavioral) when designing robotic applications.

- Optimize Performance for Mobile Apps: Develop strategies to optimize mobile applications for performance, consi-
dering limited computing resources and battery life.

- Ensure Scalability and Maintainability: Design mobile software systems that are scalable, maintainable, and adap-
table to changing requirements and technologies.

- Incorporate Data Management and Persistence: Implement adequate data storage, retrieval, and synchronization
practices, considering intermittent connectivity and limited storage capacity.

- Utilize Cloud Services and APIs: Leverage cloud computing services and external APIs to enhance mobile applica-
tion capabilities (offloading computation, storage, enriched functionalities).

Software Architecture for Robotic Systems /UE / LV-Nr: CO 4.2 / 4.Semester / ECTS: 2
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Upon completing this course, students will be able to:

¢ Understand the Fundamentals of Robotic Software Architecture: Identify and describe basic concepts, components,
and characteristics of robotic software architecture (specifically mobile computing, e.g., ROS 2

« Design Robotic Applications Using Architectural Patterns: Apply common architectural patterns (structural, concur-
rency, behavioral) when designing robotic applications

» Optimize Performance for Mobile Apps: Develop strategies to optimize mobile applications for performance, consi-
dering limited computing resources and battery life

 Ensure Scalability and Maintainability: Design mobile software systems that are scalable, maintainable, and adap-
table to changing requirements and technologies

« Incorporate Data Management and Persistence: Implement adequate data storage, retrieval, and synchronization
practices, considering intermittent connectivity and limited storage capacity
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o Utilize Cloud Services and APIs: Leverage cloud computing services and external APIs to enhance mobile applica-
tion capabilities (offloadina combutation. storaae

UAS Simulation /VO / LV-Nr: CO 5.1 / 4.Semester / ECTS: 2

Upon completing this course, students will be able to:

- Understand the Principles of Drone Simulation: Explain the foundational concepts of drone simulation, including
types of simulations (e.g., flight dynamics, sensor simulation, environmental interaction) and their applications in
research, development, and training.

- Operate Drone Simulation Software: Demonstrate proficiency using various drone simulation software and tools
(e.g., Gazebo, AirSim, V-REP) for different use cases.

- Model Drone Flight Dynamics: Model drone flight dynamics within simulation environments, accurately representing
flight physics, including lift, drag, thrust, and gravity effects.

- Simulate Sensor Data: Simulate sensor inputs (GPS, IMU, LiDAR, cameras) to test sensor fusion algorithms and
data processing pipelines in a controlled environment.

- Design Virtual Environments: Design and customize virtual environments for drone simulations (urban landscapes,
natural terrains, obstacle courses) to replicate real-world scenarios.

- Test and Validate Drone Systems: Utilize drone simulations to test and validate drone designs, flight control algo-
Kompetenzerwerb rithms, and operational procedures, identifying potential issues before real-world deployment.

UAS Simulation /UE / LV-Nr: CO 5.2 / 4.Semester / ECTS: 3

Upon completing this course, students will be able to:

» Understand the Principles of Drone Simulation: Explain the foundational concepts of drone simulation, including
types of simulations (e.g., flight dynamics, sensor simulation, environmental interaction) and their applications in
research, development, and training

» Operate Drone Simulation Software: Demonstrate proficiency using various drone simulation software and tools
(e.g., Gazebo, AirSim, V-REP) for different use cases

» Model Drone Flight Dynamics: Model drone flight dynamics within simulation environments, accurately represen-
ting flight physics, including lift, drag, thrust, and gravity effects

« Simulate Sensor Data: Simulate sensor inputs (GPS, IMU, LiDAR, cameras) to test sensor fusion algorithms and
data processing pipelines in a controlled environment

 Design Virtual Environments: Design and customize virtual environments for drone simulations (urban landscapes,
natural terrains, obstacle courses) to replicate real-world scenarios

» Test and Validate Drone Systems: Utilize drone simulations to test and validate drone designs, flight control algo-
rithms, and operational procedures, identifying potential issues before real-world deployment

Introduction to Programming /VO / LV-Nr: CO 1.1 / 1.Semester / ECTS: 3

- Fundamentals of Computer Programming: Introduction to the basic programming concepts, including what pro-
gramming is, how it works, and its significance in creating software applications.

- Basic Components of Programming: Variables and Data Types, Control Structures, Functions and Procedures, Data
Structures

- Object-Oriented Programming (OOP): Principles of OOP (classes, objects, inheritance, encapsulation, polymor-
phism), and its benefits for simplifying program design and development.

- Algorithm Development: Developing algorithms for different use cases and complex data structures.

Introduction to Programming /UE / LV-Nr: CO 1.2 / 1.Semester / ECTS: 2

- Fundamentals of Computer Programming: Introduction to the basic programming concepts, including what pro-
gramming is, how it works, and its significance in creating software applications.

- Basic Components of Programming: Variables and Data Types, Control Structures, Functions and Procedures, Data
Structures

- Object-Oriented Programming (OOP): Principles of OOP (classes, objects, inheritance, encapsulation, polymor-
phism), and its benefits for simplifying program design and development.

- Algorithm Development: Developing algorithms for different use cases and complex data structures.

Lehrinhalte

UAS Programming /VO / LV-Nr: CO 2.1 / 2.Semester / ECTS: 2

- Programming Languages and Environments: Introduction to commonly used languages in drone programming
(e.g., Python, C++, ROS) and suitable environments for drone software.

- Understanding the Drone Software Stack: Layers of drone software operating, from the operating system and firm-
ware to application software and user interfaces.

- Firmware Programming: Basics of programming the drone's firmware, focusing on real-time operating systems
(RTOS), and the interaction with drone hardware.

- APIs and SDKs for Drone Development: Exploring Application Programming Interfaces (APIs) and Software Develo-
pment Kits (SDKs) provided by drone manufacturers for developing custom applications.

- Autonomous Flight Programming: Techniques for programming drones to fly autonomously, including waypoint
navigation, object avoidance, and decision-making algorithms.

- Sensor Integration and Data Processing: Programming drones to interpret data from onboard sensors (e.g., GPS,
IMU, cameras) for navigation, stabilization, and task execution.

- Best Practices and Debugging: Effective programming practices for drone development, including version control,
testing strategies, and debugging techniques.

UAS Programming /UE / LV-Nr: CO 2.2 / 2.Semester / ECTS: 3
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- Programming Languages and Environments: Introduction to commonly used languages in drone programming
(e.g., Python, C++, ROS) and suitable environments for drone software.

- Understanding the Drone Software Stack: Layers of drone software operating, from the operating system and firm-
ware to application software and user interfaces.

- Firmware Programming: Basics of programming the drone's firmware, focusing on real-time
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operating systems (RTOS), and the interaction with drone hardware.

- APIs and SDKs for Drone Development: Exploring Application Programming Interfaces (APIs) and Software Develo-
pment Kits (SDKs) provided by drone manufacturers for developing custom applications.

- Autonomous Flight Programming: Techniques for programming drones to fly autonomously, including waypoint
navigation, object avoidance, and decision-making algorithms.

- Sensor Integration and Data Processing: Programming drones to interpret data from onboard sensors (e.g., GPS,
IMU, cameras) for navigation, stabilization, and task execution.

- Best Practices and Debugging: Effective programming practices for drone development, including version control,
testing strategies, and debugging techniques.

Advanced UAS Programming /VO / LV-Nr: CO 3.1 / 3.Semester / ECTS: 2

- Introduction to Swarm Intelligence: Basics of swarm intelligence and its application in nature and robotics, inclu-
ding decentralized control and emergent behavior concepts.

- Fundamentals of Drone Swarm Programming: Overview of the architecture and programming models used in
drone swarm operations, including centralized and decentralized control mechanisms.

- Communication Protocols: Understanding communication methods and protocols enabling drones within a swarm
to share information and make collective decisions.

- Swarm Coordination Algorithms: Detailed examination of algorithms for spatial organization, task allocation, and
collision avoidance among drones in a swarm.

- Simulation and Modeling: Using simulation software to model drone swarm behavior and test programming strate-
gies in a virtual environment before real-world deployment.

- Sensor Fusion and Situational Awareness: Techniques for integrating data from multiple sensors across the swarm
to achieve a unified perception of the environment.

- Autonomy and Decision-Making: Strategies for achieving autonomous decision-making within drone swarms, adap-
ting to changing conditions and objectives without direct human intervention.

Advanced UAS Programming /UE / LV-Nr: CO 3.2 / 3.Semester / ECTS: 3

- Introduction to Swarm Intelligence: Basics of swarm intelligence and its application in nature and robotics, inclu-
ding decentralized control and emergent behavior concepts.

- Fundamentals of Drone Swarm Programming: Overview of the architecture and programming models used in
drone swarm operations, including centralized and decentralized control mechanisms.

- Communication Protocols: Understanding communication methods and protocols enabling drones within a swarm
to share information and make collective decisions.

- Swarm Coordination Algorithms: Detailed examination of algorithms for spatial organization, task allocation, and
collision avoidance among drones in a swarm.

- Simulation and Modeling: Using simulation software to model drone swarm behavior and test programming strate-
Lehrinhalte gies in a virtual environment before real-world deployment.

- Sensor Fusion and Situational Awareness: Techniques for integrating data from multiple sensors across the swarm
to achieve a unified perception of the environment.

- Autonomy and Decision-Making: Strategies for achieving autonomous decision-making within drone swarms, adap-
ting to changing conditions and objectives without direct human intervention.

Software Architecture for Robotic Systems /VO / LV-Nr: CO 4.1 / 4.Semester / ECTS: 2

- Fundamentals of Robotic Software Architecture: Introduction to software architecture as applied to mobile systems,
including drones, smartphones, and other portable devices.

- Design Patterns and Best Practices: Overview of common design patterns used in robotic software development
(structural, concurrency behavioral); strategies for efficient data management and battery usage.

- Connectivity and Networking: Managing connections in mobile systems, considering intermittent connectivity, data
synchronization, and APIs.

- Security and Privacy: Best practices for ensuring the security of robotic systems (data encryption, user authentica-
tion, sensitive information safeguarding).

- Cross-Platform Development: Approaches to developing software that runs across multiple robotic platforms (na-
tive, hybrid, cross-platform tools).

- Emerging Technologies: Discussing the impact of emerging technologies (5G, edge computing, IoT) on robotic
software architecture.

Software Architecture for Robotic Systems /UE / LV-Nr: CO 4.2 / 4.Semester / ECTS: 2

- Fundamentals of Robotic Software Architecture: Introduction to software architecture as applied to mobile systems,
including drones, smartphones, and other portable devices.

- Design Patterns and Best Practices: Overview of common design patterns used in robotic software development
(structural, concurrency behavioral); strategies for efficient data management and battery usage.

- Connectivity and Networking: Managing connections in mobile systems, considering intermittent connectivity, data
synchronization, and APIs.

- Security and Privacy: Best practices for ensuring the security of robotic systems (data encryption, user authentica-
tion, sensitive information safeguarding).

- Cross-Platform Development: Approaches to developing software that runs across multiple robotic platforms (na-
tive, hybrid, cross-platform tools).

- Emerging Technologies: Discussing the impact of emerging technologies (5G, edge computing, IoT) on robotic
software architecture.

UAS Simulation /VO / LV-Nr: CO 5.1 / 4.Semester / ECTS: 2
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- Introduction to Drone Simulation: Significance of simulation in drone design, testing, and training. Overview of si-
mulation tools and environments, with a focus on Unreal Engine.

- Basics of Unreal Engine for Drone Simulation: Introduction to Unreal Engine architecture, key features, and advan-
tages for drone simulation.

- Simulating Real-World Environments: Techniques for creating realistic simulation environments in
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Unreal Engine (terrain generation, environmental conditions, dynamic obstacles).

- Drone Physics and Dynamics in Simulation: Implementing realistic drone physics and flight dynamics within the
simulation (aerodynamic effects, propulsion, control systems).

- Sensor Simulation: Simulating drone sensors (cameras, LiDAR, GPS) in Unreal Engine and integrating sensor data
for navigation and obstacle detection.

- Testing and Validation: Using simulations to test drone designs, flight control algorithms, and safety protocols. Dis-
cussion on the role of simulation in validating drone performance under various conditions.

- Integration with Drone Development: Exploring the integration of simulation in the overall drone development life-
cycle (initial design to deployment, iterative testing, refinement).

UAS Simulation /UE / LV-Nr: CO 5.2 / 4.Semester / ECTS: 3

- Introduction to Drone Simulation: Significance of simulation in drone design, testing, and training. Overview of si-
mulation tools and environments, with a focus on Unreal Engine.

- Basics of Unreal Engine for Drone Simulation: Introduction to Unreal Engine architecture, key features, and advan-
tages for drone simulation.

- Simulating Real-World Environments: Techniques for creating realistic simulation environments in Unreal Engine
(terrain generation, environmental conditions, dynamic obstacles).

- Drone Physics and Dynamics in Simulation: Implementing realistic drone physics and flight dynamics within the
simulation (aerodynamic effects, propulsion, control systems).

- Sensor Simulation: Simulating drone sensors (cameras, LIDAR, GPS) in Unreal Engine and integrating sensor data
for navigation and obstacle detection.

- Testing and Validation: Using simulations to test drone designs, flight control algorithms, and safety protocols. Dis-
cussion on the role of simulation in validating drone performance under various conditions.

- Integration with Drone Development: Exploring the integration of simulation in the overall drone development life-
cycle (initial design to deployment, iterative testing, refinement).

Lehrinhalte

Introduction to Programming /VO / LV-Nr: CO 1.1 / 1.Semester / ECTS: 3

Presentation, group work, discussion, exercises

Introduction to Programming /UE / LV-Nr: CO 1.2 / 1.Semester / ECTS: 2

group work, discussion, exercises

UAS Programming /VO / LV-Nr: CO 2.1 / 2.Semester / ECTS: 2

Presentations, Group work, discussion, exercises

UAS Programming /UE / LV-Nr: CO 2.2 / 2.Semester / ECTS: 3

Presentations, group work, discussions, exercises

Advanced UAS Programming /VO / LV-Nr: CO 3.1 / 3.Semester / ECTS: 2

Presentation, group work, discussion, exercises

Lehr- und Lernmethoden
Advanced UAS Programming /UE / LV-Nr: CO 3.2 / 3.Semester / ECTS: 3

Group Work, discussions, exercises

Software Architecture for Robotic Systems /VO / LV-Nr: CO 4.1 / 4.Semester / ECTS: 2

Presentation, group work, discussion, exercises

Software Architecture for Robotic Systems /UE / LV-Nr: CO 4.2 / 4.Semester / ECTS: 2

Group Work, discussions, exercises

UAS Simulation /VO / LV-Nr: CO 5.1 / 4.Semester / ECTS: 2

Presentation, group work, discussion, exercises

UAS Simulation /UE / LV-Nr: CO 5.2 / 4.Semester / ECTS: 3

Group Work, Discussions, Exercises

Introduction to Programming /VO / LV-Nr: CO 1.1 / 1.Semester / ECTS: 3

Exam

Introduction to Programming /UE / LV-Nr: CO 1.2 / 1.Semester / ECTS: 2

Portfoliopriifung

Bewertungsmethoden Kriterien
UAS Programming /VO / LV-Nr: CO 2.1 / 2.Semester / ECTS: 2

Portfolio tests

UAS Programming /UE / LV-Nr: CO 2.2 / 2.Semester / ECTS: 3

Portfoliopriifung
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Advanced UAS Programming /VO / LV-Nr: CO 3.1 / 3.Semester / ECTS: 2

Portfoliopriifung
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Advanced UAS Programming /UE / LV-Nr: CO 3.2 / 3.Semester / ECTS: 3

Portfoliopriifung

Software Architecture for Robotic Systems /VO / LV-Nr: CO 4.1 / 4.Semester / ECTS: 2

Portfolio tests

Software Architecture for Robotic Systems /UE / LV-Nr: CO 4.2 / 4.Semester / ECTS: 2

Bewertungsmethoden Kriterien L
Portfoliopriifung

UAS Simulation /VO / LV-Nr: CO 5.1 / 4.Semester / ECTS: 2

Portfolio tests

UAS Simulation /UE / LV-Nr: CO 5.2 / 4.Semester / ECTS: 3

Portfoliopriifung
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Modulnummer: Umfang:

Business
Business 26 ‘ ECTS
Studiengang Fachhochschul-Bachelorstudiengang-Drone Engineering Vollzeit

1. Semester

2. Semester
Lage im Curriculum 3. Semester

4. Semester

5. Semester

Niveaustufe 1. Semester: Beginner / 2. Semester: Beginner / 3. Semester: Beginner / 4. Semester: Beginner / 5. Semester: Be-

ainner
Vorkenntnisse 1. Semester: None / 2. Semester: None / 3. Semester: None / 4. Semester: None / 5. Semester: None
Geblockt nein
Kreis d. Teilnehmer:innen Maturant:innen und/oder entsprechende Vorbildung, Anfanger:innen

Introduction to Requlations and Safety /ILV / LV-Nr: BU 1 / 1.Semester / ECTS: 5

- Zavrsnik, A. (2016). Drones and Unmanned Aerial Systems: Legal and Social Implications for Security and Sur-
veillance, Springer. https://doi.org/10.1007/97.

- European Union Aviation Safety Agency (EASA). Drones & Air Mobility. https://www.easa.europa.eu/en/domains/ci-
vil-drones

- Federal Aviation Administration (FAA). (2021). Remote Pilot — Small Unmanned Aircraft Systems Study Guide (FAA-
G-8082-22). U.S. Department of Transportation.

- European Union Aviation Safety Agency (EASA). (2024). Easy Access Rules for Unmanned Aircraft Systems (Regu-
lations (EU) 2019/947 and 2019/945. https://www.easa.europa.eu/en/document-library/easy-access-rules/easy-ac-
cess-rules-unmanned-aircraft-systems-regulations-eu

Project Management & Systems Engineering /ILV / LV-Nr: BU 2 / 2.Semester / ECTS: 4

- Lock, D. (2017). Project Management (7th ed.). Routledge. ISBN: 978-1138713543.
- Kuster, J., Bachmann, C., Hubmann, M., Lippmann, R., & Schneider, P. (2023). Project Management Handbook
Agile — Traditional — Hybrid. Springer. ISBN: 978-3662662106. https://doi.org/10.1007/978-3-662-66211-3.

Business, Economics & Financing /ILV / LV-Nr: BU 3 / 3.Semester / ECTS: 6

- Weygandt, 1. J., Kimmel, P. D., & Kieso, D. E. (2020). Accounting Principles. John Wiley & Sons (14th ed.). ISBN:
978-1119707110.

- Horngren, C. T., Datar, S. M., & Rajan, M. V. (2017). Cost Accounting: A Managerial Emphasis (16th ed.). Pearson.
. ISBN: 978-0134475585.

Literaturempfehlung - Mankiw, N. G. (2020). Principles of Economics (9th ed.). Cengage Learning. ISBN: 978-0357038314.

- Krugman, P., & Wells, R. (2021). Macroeconomics (6th ed.). Worth Publishers. ISBN: 978-1319105990.

- David, F. R., & David, F. R. (2019). Strategic Management: Concepts and Cases (17th ed.). Pearson. ISBN: 978-
0134153971.

Smart Mobility Concepts /ILV / LV-Nr: BU 4 / 4.Semester / ECTS: 5

- Shaheen, S. (2018). Shared Mobility: The Potential of Ride Hailing and Pooling. In: Sperling, D., Ed., Three Revolu-
tions: Steering Automated, Shared, and Electric Vehicles to a Better Future (2nd ed.). Island Press, 55-76.
https://doi.org/10.5822/978-1-61091-906-7_3

- United Nations Economic Commission for Europe (UNECE). (2020). A Handbook on Sustainable Urban Mobility and
Spatial Planning. eISBN: 978-9210048590. unece.org/DAM/trans/main/wp5/publications/1922152E_WEB_light.pdf

- AIRMOUR Project. (2023). Guidebook for UAM Integration. AIRMORE Project. https://airmour.eu/deliverables/

- International Rule Set for Urban/Innovative/Advanced Air Mobility (FAA, EASA, etc.).

Selected Topics in Business /ILV / LV-Nr: BU 5 / 5.Semester / ECTS: 6

- Will be delivered by the partner university

Kompetenzerwerb Introduction to Regulations and Safety /ILV / LV-Nr: BU 1 / 1.Semester / ECTS: 5
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Upon completing this course, students will be able to:

- Understand Aviation Regulations and Compliance: Demonstrate knowledge of national and international regulations
governing aviation and UAS operations, including the roles of regulatory bodies such as the FAA (Federal Aviation
Administration) and EASA (European Aviation Safety Agency).

- Navigate Authorization Procedures for Aviation Operations: Demonstrate the ability to navigate the authorization
processes for manned and unmanned aviation activities, including securing necessary licenses, permits, and
clearances.
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- Conduct Risk Assessments for Aviation Operations: Apply risk management principles to assess the safety risks
associated with aviation operations, developing strategies for mitigation and response to ensure operational safety.
- Manage Airspace for Safe Operations: Manage the complexities of airspace management, including classifications,
restrictions, and using controlled and uncontrolled airspace for different flight operations.

- Implement Safety Management Systems (SMS): Develop competencies in designing and implementing safety ma-
nagement systems in aviation contexts, focusing on safety policy, risk management, safety assurance, and safety
promotion.

- Pass the Al /A3 category as a UAS pilot (open category).

Project Management & Systems Engineering /ILV / LV-Nr: BU 2 / 2.Semester / ECTS: 4

Upon completing this course, students will be able to:

- Navigate Project Management Concepts: Demonstrate understanding of key concepts in technical project manage-
ment.

- Apply Project Management Methods: Evaluate different project management methods and the roles involved.

- Utilize Modern Software Tools: Apply project management principles using tools like GitLab, GitHub, and Jira.

- Design Safety-Critical Systems: Design safety-critical systems, including systems engineering and requirements
analysis.

Business, Economics & Financing /ILV / LV-Nr: BU 3 / 3.Semester / ECTS: 6

In the field of Accounting:

The students:

- Can explain the basic concepts and sub-areas of accounting.

- Can apply fundamental legal provisions of sales tax law.

- Can recognize, examine, process, and record documents in an income-expenditure account and file them.
- Can explain the areas of responsibility of cost accounting and name subdivisions of cost accounting.

- Can use cost accounting as a basis for pricing.

In the field of Business Administration:

Kompetenzerwerb
The students:

- Are familiar with different legal forms of companies.

- Can apply various tools for investment decision-making.

- Can design a business plan.

In the field of Economics:
The students:
- Can delineate and explain the basics of economics.

- Can classify and assess microeconomic and macroeconomic decisions.
- Can evaluate different economic systems and economic orders.

- Are familiar with the basics of network economics.

Smart Mobility Concepts /ILV / LV-Nr: BU 4 / 4.Semester / ECTS: 5

Upon completing this course, students will be able to:

- Understand the Principles of Smart Mobility: Explain foundational concepts of smart mobility, including its goals to
enhance transportation efficiency, reduce environmental impact, and improve accessibility through technology in-
tegration.

- Evaluate Smart Transportation Technologies: Analyze the range of technologies driving smart mobility, such as au-
tonomous vehicles, electric mobility, and advanced traffic management systems, and explain associated benefits and
challenges.

- Design Integrated Mobility Solutions: Design and propose integrated mobility solutions leveraging multiple modes
of transportation (public transit, ridesharing, biking) and technology platforms to meet diverse mobility needs.

- Assess the Impact of Smart Mobility on Urban Planning: Examine the influence of smart mobility concepts on urban
and regional planning, including redesigning urban spaces to accommodate new transportation modes and promote
sustainable mobility patterns.

- Implement Sustainable Transportation Strategies: Evaluate strategies for promoting sustainable transportation,
including incentives for electric vehicle adoption, development of charging infrastructure, and policies to encourage
active transportation (walking and biking).

Selected Topics in Business /ILV / LV-Nr: BU 5 / 5.Semester / ECTS: 6
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The students are able to:

- Describe and apply fundamental concepts and methods from business administration.
- Describe and apply in-depth concepts and interrelations from business administration.
- Criticallv evaluate and auestion methods and concents of business administration.
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- Apply and analyze methods and concepts of business administration to issues in the field of robotics and drones.
Kompetenzerwerb

Introduction to Requlations and Safety /ILV / LV-Nr: BU 1 / 1.Semester / ECTS: 5

- Aviation Regulation Overview: Introduction to the framework of national and international aviation regulations.
Focus on the bodies responsible for creating and enforcing these rules, such as the FAA and EASA.

- Authorization Procedures for Human-Crewed and Crewless Flights: Detailed exploration of the process for obtaining
authorization to operate both human-crewed and crewless aircraft, including licensing, certifications, and special per-
missions.

- Risk Assessment in Aviation Operations: Techniques and methodologies for assessing risks associated with flight
operations, including the consideration of potential hazards, evaluation of risk severity and likelihood, and the imple-
mentation of mitigation strategies.

- Safety Management Systems (SMS): Principles of SMS in aviation, covering policy, risk management, assurance,
and promotion in both commercial and private aviation.

- Airspace Management and Classification: Comprehensive overview of airspace classification, from controlled to un-
controlled airspace, including the rules governing aircraft operation within these spaces.

- UAS-Specific Regulations and Operational Limits: Examination of regulations designed explicitly for UAS operations,
including flight altitude limits, no-fly zones, and line-of-sight operations.

- Incident Reporting and Investigation: Procedures for reporting aviation incidents and accidents, considering the
role of investigation authorities and how findings contribute to improving aviation safety.

Project Management & Systems Engineering /ILV / LV-Nr: BU 2 / 2.Semester / ECTS: 4

- Introduction to Project Management: Overview of project management principles, the role of a project manager,

) and the importance of project management in achieving business objectives.

Lehrinhalte - Project Life Cycle: Exploration of the stages of a project from initiation and planning through execution, monito-
ring, control, and closure, as well as consideration of unique aspects of managing technology and engineering pro-
jects.

- Project Planning and Scope Management: Techniques for defining project scope, setting objectives, and developing
detailed work plans, including creating work breakdown structures (WBS) and scope management.

- Time and Cost Management: Strategies for estimating project duration and costs, scheduling activities, and effi-
cient resource management.

- Quality Management: Principles of quality management in projects, including setting standards, quality assurance,
and quality control measures.

- Risk Management: Potential risk identification, impact assessment, and risk mitigation strategy development.

- Communication and Stakeholder Management: Techniques for effective communication and managing relationships|
with stakeholders, including team members, clients, suppliers, and other project stakeholders.

- Agile and Traditional Project Management Methodologies: Comparison of traditional (e.g., Waterfall) and agile pro-
ject management methodologies, including when and how to apply them effectively in different project contexts.

- Project Management Tools And Software: Introduction to the tools and software (e.g., Microsoft Project, Trello,
Jira) available to assist in project planning, scheduling, resource allocation, and monitoring.

- Systems Engineering of Safety-Critical Systems: Requirements analysis and design of safety-critical systems.

Business, Economics & Financing /ILV / LV-Nr: BU 3 / 3.Semester / ECTS: 6
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Business Administration:

- Entrepreneurial Fundamentals: Discussion of business-related topics such as legal forms, purchase contracts and
regulations, and commercial registers.

- Financing Methods: Introduction to equity financing, restructuring financing, debt financing, and modern financing
methods.

- Business Plan Development: Business plan development, including financial planning.

- Strategic Management: Planning and analysis in strategic management.

- Investment Calculation Methods: Calculation techniques for static and dynamic investment.

Economics:

- Economic fundamentals: Introduction to the basics of economics.

- Market theory and price theory: Exploring market dynamics and pricing.

- Microeconomics, Macroeconomics, Network Economics: Foundational concepts in microeconomics, macroecono-
mics, network economics.

- Economic Indicators: Exploration of economic indicators like GDP, HDI, inflation, deflation, and stagflation.

Financing:

- Fundamentals of Accounting: Introduction to the basics of accounting.

- Cash Accounting: Exploration of cash-based accounting methods.

- Cost Accounting Areas: Introduction of different areas within cost accounting, including cost concepts in decision
making, cost classification and allocation, COGS, overhead application, conversion cost, and total cost formula.

- Cost Accounting for Pricing: Overview of procurement, differential, and sales calculations, as well as actual cost
accounting.
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Smart Mobility Concepts /ILV / LV-Nr: BU 4 / 4.Semester / ECTS: 5

- Smart Mobility: Introduction to smart mobility components and their role in smart cities. Exploring goals like con-

gestion reduction, improved accessibility, and sustainability.

- Key Technologies Driving Smart Mobility: Exploration of IoT (Internet of Things), Al, blockchain, and 5G connecti-
vity; applying technologies enabling real-time data collection, analysis, and automated decision-making.

- Autonomous Vehicles: Detailed look at the development and impact of autonomous vehicles (cars, drones, public

transport); discussion of integration challenges, safety, and public acceptance.

- Electric Vehicles (EVs) and Charging Infrastructure: The role of electric vehicles in promoting sustainable mobility,
challenges in adoption, and the development of charging infrastructure to support EV proliferation.

- Shared Mobility Services: Examination of shared mobility models, such as bike-sharing, car-sharing, and ride-hai-

ling services, discussing their impact on urban mobility patterns and the role of digital platforms.

- Public Transportation and ITS (Intelligent Transportation Systems): Innovations in public transportation, including
smart ticketing, real-time tracking, and ITS for traffic management and control; consideration of smart technology

for enhancing the efficiency and user experience of public transport.

- Urban Planning and (Air) Mobility as a Service (MaaS): Principles of urban planning for air mobility.

Lehrinhalte
Selected Topics in Business /ILV / LV-Nr: BU 5 / 5.Semester / ECTS: 6
This module provides flexibility for students during their semester abroad by offering a variety of elective options at
partner universities in economically oriented sciences. National credits will be converted into equivalent ECTS points
as necessary, and students will follow the examination regulations of the partner university. Example subject areas
include:
- Organizational Management
- Accounting
- Controlling
- Sales Economics
- Marketing and Corporate Communication
- Strategic Management
- Corporate Governance
- Procurement, Production, and Logistics
- Business Informatics
- e-Commerce & e-Business
- Information Management
Introduction to Regulations and Safety /ILV / LV-Nr: BU 1/ 1.Semester / ECTS: 5
Presentation, group work, discussion, exercises, presentation,
Project Management & Systems Engineering /ILV / LV-Nr: BU 2 / 2.Semester / ECTS: 4
Presentation, group work, discussion, exercises
Business, Economics & Financing /ILV / LV-Nr: BU 3 / 3.Semester / ECTS: 6
Lehr- und Lernmethoden Presentation, group work, discussion, exercises

Smart Mobility Concepts /ILV / LV-Nr: BU 4 / 4.Semester / ECTS: 5

Group work, presentation, lecture

Selected Topics in Business /ILV / LV-Nr: BU 5 / 5.Semester / ECTS: 6

To be defined by the partner university

Introduction to Regulations and Safety /ILV / LV-Nr: BU 1 / 1.Semester / ECTS: 5

Exam

Project Management & Systems Engineering /ILV / LV-Nr: BU 2 / 2.Semester / ECTS: 4

project and documentation

Business, Economics & Financing /ILV / LV-Nr: BU 3 / 3.Semester / ECTS: 6

Bewertungsmethoden Kriterien
Exam

Smart Mobility Concepts /ILV / LV-Nr: BU 4 / 4.Semester / ECTS: 5

Exam

Selected Topics in Business /ILV / LV-Nr: BU 5 / 5.Semester / ECTS: 6

To be defined by the partner university
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Modulnummer: Umfang:
Complementary
Compl 49 ‘ ECTS
Studiengang Fachhochschul-Bachelorstudiengang-Drone Engineering Vollzeit

Lage im Curriculum

1. Semester

2. Semester

3. Semester

4. Semester

6. Semester

Niveaustufe

1. Semester: Al bis C2 (GER) / 2. Semester: Al bis C2 (GER) / 3. Semester: Beginner / 4. Semester: Beginner / 6.
Semester: Beainner

Vorkenntnisse

1. Semester: Anfangermodule:
- Chinesisch, Deutsch, Spanisch auf Niveau A1/A2 mit Ziel A2: keine Vorkenntnisse erlaubt

Weiterfiihrende Anféngermodule:
- Deutsch auf Niveau A2/B1 mit Ziel B1.1: solide Vorkenntnisse auf Al Niveau

Fortgeschrittene Module:

- Wirtschaftsdeutsch, Wirtschaftsfranzdsisch, Wirtschaftsitalienisch, Wirtschaftspanisch auf Niveau B1/B2 mit Ziel
B2.1: solide Vorkenntnisse auf Niveau A2

- Wirtschaftsenglisch fiir akademische und professionelle Zwecke auf Niveau B2+/C1 mit Ziel C1: Vorkenntnisse auf
Niveau B2 oder Aufbauworkshop Englisch/Vorbereitungskurs Englisch

- Wirtschaftsenglisch fiir akademische und professionelle Zwecke auf Niveau C1/C2 mit Ziel C2.1: solide Vorkennt-
nisse auf Niveau B2.2

/ 2. Semester: Anfangermodule:

- Chinesisch, Deutsch, Spanisch auf Niveau A1/A2 mit Ziel A2: keine Vorkenntnisse erlaubt

Weiterfiihrende Anfangermodule:
- Deutsch auf Niveau A2/B1 mit Ziel B1.1: solide Vorkenntnisse auf Al Niveau

Fortgeschrittene Module:

- Wirtschaftsdeutsch, Wirtschaftsfranzosisch, Wirtschaftsitalienisch, Wirtschaftspanisch auf Niveau B1/B2 mit Ziel
B2.1: solide Vorkenntnisse auf Niveau A2

- Wirtschaftsenglisch fiir akademische und professionelle Zwecke auf Niveau B2+/C1 mit Ziel C1: Vorkenntnisse auf
Niveau B2 oder Aufbauworkshop Englisch/Vorbereitungskurs Englisch

- Wirtschaftsenglisch fiir akademische und professionelle Zwecke auf Niveau C1/C2 mit Ziel C2.1: solide Vorkennt-
nisse auf Niveau B2.2

Geblockt

nein

Kreis d. Teilnehmer:innen

Maturant:innen und/oder entsprechende Vorbildung, Anfénger:innen

Literaturempfehlung

Open Category Use Cases /ILV / LV-Nr: COM 2 / 3.Semester / ECTS: 5

- Sehrawat, V. (2020). Drones and the Law: International Responses to Rapid Drone Proliferation. Emerald Group
Publishing. ISBN: 978-1800432499.

- Pitta, S. D. & Price, D. G. (2016). Professional Drone Pilot's Handbook & FAA Remote Pilot Test Guide. Association
of Professional Drone Pilots, Inc. ISBN: 978-1535567305.

Scientific Writing /SE / LV-Nr: COM 4 / 4.Semester / ECTS: 2

- Day, R. A., & Gastel, B. (2016). How to Write and Publish a Scientific Paper (8th ed.). Greenwood. ISBN: 978-
1440842801.
- Alley, M. (2018). The Craft of Scientific Writing (4th ed.). Springer. ISBN: 978-1441982872.

Bachelor Seminar /SE / LV-Nr: COM 5 / 6.Semester / ECTS: 10

- Day, R. A., & Gastel, B. (2016). How to Write and Publish a Scientific Paper (8th ed.). Greenwood. ISBN: 978-
1440842801.
- Alley, M. (2018). The Craft of Scientific Writing (4th ed.). Springer. ISBN: 978-1441982872.

Integrated Internship /BPR / LV-Nr: COM 6 / 6.Semester / ECTS: 20

- Sweitzer, H. F., & King, M. A. (2019). The Successful Internship: Personal, Professional, and Civic Development in
Evnariantial | aarnina (Eth ad Y\ CanAana | aarnina TCRA: Q7Q_N2AE7NANQ1Q

Foreign Language I /ILV / LV-Nr: SP_1 / 1.Semester / ECTS: 6

Kursbuch — nach Vereinbarung; Authentische Materialien, z.B. aus englischsprachigen Zeitschriften (auch Fachzeit-
schriften), Zeitungen und online Medien
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Foreign Language II /ILV / LV-Nr: SP_2 / 2.Semester / ECTS: 6

Kursbuch — nach Vereinbarung; Authentische Materialien, z.B. aus englischsprachigen Zeitschriften (auch Fachzeit-
schriften), Zeitungen und online Medien
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Open Category Use Cases /ILV / LV-Nr: COM 2 / 3.Semester / ECTS: 5

Upon completing this course, students will be able to:

- Apply the Regulatory Framework for Drone Operations: Demonstrate a detailed understanding of the regulatory
framework governing open-category drone operations, including specific limitations, requirements, and types of ope-
rations permitted without specific authorizations.

- Identify Drone Use Cases: Identify and evaluate potential use cases (GIS, video, construction) within legal and sa-
fety parameters.

- Plan Operations: Develop operational plans that are compliant with open category regulations, addressing all as-
pects from flight planning to risk management in accordance with legal requirements.

- Utilize Technology Effectively: Leverage technology effectively for drone applications, implementing optimal hard-
ware and software solutions for enhanced efficiency and effectiveness.

- Demonstrate Effective Communication and Lobbying Skills: Communicate benefits and limitations of open-category
drone operations effectively in presentations and reports to stakeholders.

- Pass the A2 category as a UAS pilot (open category).

Scientific Writing /SE / LV-Nr: COM 4 / 4.Semester / ECTS: 2

Upon completion of the course, students will be able to:

- Appropriately formulate research questions.

- Plan methodical approaches to answer research questions.

- Research, evaluate, and cite specialized literature.

- Conduct research and write a scientific paper of moderate complexity and manageable scope.

Kompetenzerwerb Bachelor Seminar /SE / LV-Nr: COM 5 / 6.Semester / ECTS: 10

Upon completion of the course, students will be able to:

- Independently narrow down a topic from the field of web-based technologies, web business, or adjacent areas,
scientifically prepare it, and independently develop a self-formulated research question

- Independently and self-organized, conduct the scientific work process and present and discuss their work results in
the seminar.

- Use the available resources appropriately and purposefully (especially time management and research skills) and
produce a scientific bachelor's thesis according to the standards of scientific work and the formal requirements of
the relevant guidelines (improvement of expressive skills).

Integrated Internship /BPR / LV-Nr: COM 6 / 6.Semester / ECTS: 20

Upon completion of the course, students will be able to:

- Apply the knowledge acquired during their studies in professional practice.

- Understand processes in the professional environment.

- Solve issues within the scope of professional projects and implement solutions (practical competence).

- Independently develop and advance arguments, problem-solving approaches, and strategies (problem-solving
competence).

- Demonstrate advanced social and communication competencies in academic and professional settings.

Foreign Language I /ILV / LV-Nr: SP 1 / 1.Semester / ECTS: 6
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Die Teilnehmer:innen:

¢ (A1 — Anfénger) Kdnnen vertraute, alltdgliche Ausdriicke und ganz einfache Satze verstehen und verwenden, die
auf die Befriedigung konkreter Bediirfnisse zielen.

¢ (A1 — Anfénger) Kénnen sich und andere vorstellen und anderen Leuten Fragen zu ihrer Person stellen — z. B. wo
sie wohnen, was fiir Leute sie kennen oder was fiir Dinge sie haben — und kénnen auf Fragen dieser Art Antwort
geben.

¢ (A1 — Anfénger) Kdnnen sich auf einfache Art verstandigen, wenn die Gesprachspartnerinnen oder Gesprachs-
partner langsam und deutlich sprechen und bereit sind zu helfen.

» (A2 - Grundlegende Kenntnisse) Kénnen Sétze und haufig gebrauchte Ausdriicke verstehen, die mit Bereichen von
ganz unmittelbarer Bedeutung zusammenhéangen (z. B. Informationen zur Person und zur Familie, Einkaufen, Arbeit,
ndhere Umgebung).

» (A2 - Grundlegende Kenntnisse) Kénnen sich in einfachen, routineméaBigen Situationen versténdigen, in denen es
um einen einfachen und direkten Austausch von Informationen Uber vertraute und geldufige Dinge geht.

» (A2 — Grundlegende Kenntnisse) K6nnen mit einfachen Mitteln die eigene Herkunft und Ausbildung, die direkte
Umgebung und Dinge im Zusammenhang mit unmittelbaren Bedirfnissen beschreiben.

* (B1 - Fortgeschrittene Sprachverwendung) Kénnen die Hauptpunkte verstehen, wenn klare Standardsprache ver-
wendet wird und wenn es um vertraute Dinge aus Arbeit, Schule, Freizeit usw. geht.

 (B1 - Fortgeschrittene Sprachverwendung) Kénnen die meisten Situationen bewdltigen, denen man auf Reisen im
Sprachgebiet begegnet und sich einfach und zusammenhé&ngend Uber vertraute Themen und personliche Interessen-
gebiete dauBern

* (B1 - Fortgeschrittene Sprachverwendung) Koénnen liber Erfahrungen und Ereignisse berichten, Traume, Hoffnun-
gen und Ziele beschreiben und zu Pldnen und Ansichten kurze Begriindungen oder
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Erklarungen geben

(B2 — Selbsténdige Sprachverwendung) Kénnen die Hauptinhalte komplexer Texte zu konkreten und abstrakten
Themen verstehen; versteht im eigenen Spezialgebiet auch Fachdiskussionen. Kann sich so spontan und flieBend
verstandigen, dass ein normales Gesprach mit Muttersprachlern ohne gréBere Anstrengung auf beiden Seiten gut
mdglich ist. Kann sich zu einem breiten Themenspektrum klar und detailliert ausdriicken, einen Standpunkt zu einer
aktuellen Frage erldutern und die Vor- und Nachteile verschiedener Moglichkeiten angeben

 (C1 - Fachkundige Sprachkenntnisse) Kdnnen ein breites Spektrum anspruchsvoller, léngerer Texte verstehen und
auch implizite Bedeutungen erfassen.

 (C1 - Fachkundige Sprachkenntnisse) Kdnnen sich spontan und flieBend ausdriicken, ohne &fter deutlich erkenn-
bar nach Worten suchen zu miissen und kdnnen die Sprache im gesellschaftlichen und beruflichen Leben oder in
Ausbildung und Studium wirksam und flexibel anwenden.

 (C1 - Fachkundige Sprachkenntnisse) Kdnnen sich klar, strukturiert und ausfiihrlich zu komplexen Sachverhalten
auBern und dabei verschiedene Mittel zur Textverkniipfung angemessen verwenden.

¢ (C2 — Annahernd muttersprachliche Kenntnisse) Konnen praktisch alles, was er/sie liest oder hort, miihelos verste-
hen

¢ (C2 — Annahernd muttersprachliche Kenntnisse) Kdnnen Informationen aus verschiedenen schriftlichen und miind-
lichen Quellen zusammenfassen und dabei Begriindungen und Erklarungen in einer zusammenh&ngenden Darstel-
lung wiedergeben.

¢ (C2 — Anndhernd muttersprachliche Kenntnisse) Kénnen sich spontan, sehr fliissig und genau ausdriicken und
auch bei komplexeren Sachverhalten feinere Bedeutungsnuancen deutlich machen.

Foreign Language IT /ILV / LV-Nr: SP_2 / 2.Semester / ECTS: 6

Die Teilnehmer:innen:

* (A1 — Anfénger) Kdnnen vertraute, alltdgliche Ausdriicke und ganz einfache Satze verstehen und verwenden, die
auf die Befriedigung konkreter Bediirfnisse zielen.

* (A1 — Anfénger) Kdnnen sich und andere vorstellen und anderen Leuten Fragen zu ihrer Person stellen — z. B. wo
sie wohnen, was fiir Leute sie kennen oder was fiir Dinge sie haben — und kénnen auf Fragen dieser Art Antwort
geben.

¢ (A1 — Anfanger) Kdnnen sich auf einfache Art versténdigen, wenn die Gesprachspartnerinnen oder Gesprachs-
partner langsam und deutlich sprechen und bereit sind zu helfen.

¢ (A2 — Grundlegende Kenntnisse) Kénnen Sétze und haufig gebrauchte Ausdriicke verstehen, die mit Bereichen von
ganz unmittelbarer Bedeutung zusammenhéngen (z. B. Informationen zur Person und zur Familie, Einkaufen, Arbeit,
nahere Umgebung).

¢ (A2 — Grundlegende Kenntnisse) Kénnen sich in einfachen, routinemaBigen Situationen verstandigen, in denen es
um einen einfachen und direkten Austausch von Informationen Uber vertraute und geldufige Dinge geht.

¢ (A2 — Grundlegende Kenntnisse) Kénnen mit einfachen Mitteln die eigene Herkunft und Ausbildung, die direkte
Umgebung und Dinge im Zusammenhang mit unmittelbaren Bedirfnissen beschreiben.

¢ (B1 — Fortgeschrittene Sprachverwendung) Kénnen die Hauptpunkte verstehen, wenn klare Standardsprache ver-
wendet wird und wenn es um vertraute Dinge aus Arbeit, Schule, Freizeit usw. geht.

¢ (B1 — Fortgeschrittene Sprachverwendung) Kénnen die meisten Situationen bewaltigen, denen man auf Reisen im
Sprachgebiet begegnet und sich einfach und zusammenhé&ngend tber vertraute Themen und personliche Interessen-
gebiete duBern

¢ (B1 — Fortgeschrittene Sprachverwendung) Kénnen tber Erfahrungen und Ereignisse berichten, Traume, Hoffnun-
gen und Ziele beschreiben und zu Plédnen und Ansichten kurze Begriindungen oder Erkldrungen geben

(B2 — Selbsténdige Sprachverwendung) Kénnen die Hauptinhalte komplexer Texte zu konkreten und abstrakten
Themen verstehen; versteht im eigenen Spezialgebiet auch Fachdiskussionen. Kann sich so spontan und flieBend
verstandigen, dass ein normales Gesprach mit Muttersprachlern ohne gréBere Anstrengung auf beiden Seiten gut
mdglich ist. Kann sich zu einem breiten Themenspektrum klar und detailliert ausdriicken, einen Standpunkt zu einer
aktuellen Frage erldutern und die Vor- und Nachteile verschiedener Mdglichkeiten angeben

¢ (C1 - Fachkundige Sprachkenntnisse) Kénnen ein breites Spektrum anspruchsvoller, ldngerer Texte verstehen und
auch implizite Bedeutungen erfassen.

¢ (C1 - Fachkundige Sprachkenntnisse) Kénnen sich spontan und flieBend ausdriicken, ohne &fter deutlich erkenn-
bar nach Worten suchen zu missen und kdnnen die Sprache im gesellschaftlichen und beruflichen Leben oder in
Ausbildung und Studium wirksam und flexibel anwenden.

¢ (C1 - Fachkundige Sprachkenntnisse) Kénnen sich klar, strukturiert und ausfiihrlich zu komplexen Sachverhalten
duBern und dabei verschiedene Mittel zur Textverkniipfung angemessen verwenden.

¢ (C2 — Annahernd muttersprachliche Kenntnisse) Kdnnen praktisch alles, was er/sie liest oder hort, miihelos verste-
hen

¢ (C2 — Annahernd muttersprachliche Kenntnisse) Kdnnen Informationen aus verschiedenen schriftlichen und miind-
lichen Quellen zusammenfassen und dabei Begriindungen und Erklarungen in einer zusammenh&ngenden Darstel-
lung wiedergeben.

¢ (C2 — Annahernd muttersprachliche Kenntnisse) Kdnnen sich spontan, sehr flissig und genau ausdriicken und
auch bei komplexeren Sachverhalten feinere Bedeutungsnuancen deutlich machen.

Kompetenzerwerb

Open Category Use Cases /ILV / LV-Nr: COM 2 / 3.Semester / ECTS: 5

- Global Drone Regulations: Overview of global drone regulations with a focus on the open category, exploring crite-
ria and limitations across different jurisdictions.

- Risk Assessment Techniques: Applying techniques for conducting risk assessments and implementing risk mitiga-
tion strategies for various drone operations.

- Exploration of Use Cases: Exploring permitted use cases under the open category, such as real estate photo-
graphy, agricultural monitoring, small-scale mapping, and infrastructure inspection.

- Operational Planning: Operational planning for open category drone missions.

- Hands-On Simulations: Hands-on sessions using drone simulation software and application in real-world use cases.

Lehrinhalte

Studienordnung Bachelor DRO vz
HOK | Hochschule fiir Angewandte Wissenschaften Kufstein Tirol Seite 66



h University of Applied Sciences

kﬂ Hochschule

Kufstein Tirol

Scientific Writing /SE / LV-Nr: COM 4 / 4.Semester / ECTS: 2

This introductory course on academic research and writing aims to familiarize students with the peculiarities, rules,
and fundamentals of science and scholarly work. The focus is on learning and
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understanding deductive and inductive methods and empirical procedures for gaining knowledge. Students are pre-
pared to independently write seminar papers according to the common standards, including dealing with literature
and understanding the quality of academic works. Emphasis is placed on intellectual honesty and intersubjective

mnmameahanaikilibg

Bachelor Seminar /SE / LV-Nr: COM 5 / 6.Semester / ECTS: 10

Students regularly report on the progress of their bachelor's thesis in coordination with their supervisor. In a seminar
format, they present their current work status in small groups through brief presentations and discuss their results.
Students receive instructions and templates for writing their bachelor's thesis, ensuring appropriate scientific
guidance. They write their final bachelor's thesis with individual support from a lecturer, addressing a relevant ques-
tion using using scientific methods. The bachelor's thesis may include practical references from a professional in-
ternship, addressing a current and concrete problem both scientifically and practically.

Integrated Internship /BPR / LV-Nr: COM 6 / 6.Semester / ECTS: 20

This course supplements students' theoretical knowledge through practical activities and exposure to economic-legal
issues in a real-world setting. Students must complete at least 500 working hours of employment at an external
company, equivalent to 12.5 weeks of full-time employment (assuming a 40-hour work week).

The professional internship aims to:

- Help students acclimate to professional life and gain confidence through practical experience.
- Enable students to apply their theoretical knowledge in real-world situations.

- Provide insights into professional processes, workflows, and environments.

Support during the internship includes:

- Reflection on experiences.

- Discussion of challenges.

- Sharing and analysis of experience reports.

Foreign Language I /ILV / LV-Nr: SP_1 / 1.Semester / ECTS: 6

Al - Anfanger

Vertraute, alltégliche Ausdriicke und ganz einfache Sétze verstehen und verwenden, die auf die Befriedigung konkre-
ter Bedurfnisse zielen. Sich und andere vorstellen und anderen Leuten Fragen zu ihrer Person stellen — z. B. wo sie
wohnen, was fiir Leute sie kennen oder was fiir Dinge sie haben — und auf Fragen dieser Art Antwort geben. Sich
auf einfache Art versténdigen, wenn die Gesprachspartnerinnen oder Gesprachspartner langsam und deutlich spre-
chen und bereit sind zu helfen.

A2 — Grundlegende Kenntnisse

Satze und hdufig gebrauchte Ausdriicke verstehen, die mit Bereichen von ganz unmittelbarer Bedeutung zusammen-
hangen (z. B. Informationen zur Person und zur Familie, Einkaufen, Arbeit, ndhere Umgebung). Sich in einfachen,
routinemaBigen Situationen verstandigen, in denen es um einen einfachen und direkten Austausch von Informatio-
nen Uber vertraute und geldufige Dinge geht. Mit einfachen Mitteln die eigene Herkunft und Ausbildung, die direkte
Umgebung und Dinge im Zusammenhang mit unmittelbaren Bediirfnissen beschreiben.

B1 — Fortgeschrittene Sprachverwendung

In akademischen und wirtschaftlichen Kontexten klare Standardsprache verwenden und sich beziglich vertrauter
Dinge aus Arbeit, Schule, Freizeit usw. verstandigen und relevante Gesprachskompetenzen anwenden. Sich einfach
und zusammenhangend iiber vertraute Themen und personliche Interessengebiete duBern. Uber Erfahrungen und
Ereignisse berichten, Trdume, Hoffnungen und Ziele beschreiben und zu Pldnen und Ansichten kurze Begriindungen
oder Erklarungen geben.

B2 — Selbsténdige Sprachverwendung

Sich beziiglich Hauptinhalte komplexer Texte zu konkreten und abstrakten Themen in akademischen und wirtschaft-
lichen Kontexten duBern; im eigenen Spezialgebiet an Fachdiskussionen teilnehmen. Sich so spontan und flieBend
verstandigen, dass ein normales Gesprach mit Muttersprachlern ohne gréBere Anstrengung auf beiden Seiten gut
madglich ist. Sich zu einem breiten Themenspektrum klar und detailliert ausdriicken, einen Standpunkt zu einer aktu-
ellen Frage erldutern und die Vor- und Nachteile verschiedener Mdglichkeiten angeben.

C1 - Fachkundige Sprachkenntnisse

Ein breites Spektrum anspruchsvoller, ldngerer Texte verstehen und auch implizite Bedeutungen erfassen. In akade-
mischen und wirtschaftlichen Kontexten die Sprache wirksam und flexibel anwenden und sich spontan und flieBend
ausdriicken, ohne ofter deutlich erkennbar nach Worten suchen zu miissen. Sich klar, strukturiert und ausfiihrlich zu
komplexen Sachverhalten duBern und dabei verschiedene Mittel zur Textverknipfung angemessen verwenden.

C2 — Annahernd muttersprachliche Kenntnisse

Mihelose Verstandigung in allen Sprachsituationen. Informationen aus verschiedenen schriftlichen und mindlichen
Quellen zusammenfassen und dabei Begriindungen und Erkldrungen in einer zusammenhdngenden Darstellung wie-
dergeben. Sich spontan, sehr fliissig und genau ausdriicken und auch bei komplexeren Sachverhalten feinere Bedeu-
tungsnuancen deutlich machen.

Foreign Language IT /ILV / LV-Nr: SP 2 / 2.Semester / ECTS: 6
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Al - Anfanger

Vertraute, alltdgliche Ausdriicke und ganz einfache Sétze verstehen und verwenden, die auf die Befriedigung konkre-
ter Bedurfnisse zielen. Sich und andere vorstellen und anderen Leuten Fragen zu ihrer Person stellen — z. B. wo sie
wohnen, was fiir Leute sie kennen oder was fiir Dinge sie haben — und auf Fragen dieser Art Antwort geben. Sich
auf einfache Art verstandigen, wenn die Gesprachspartnerinnen oder Gesprachspartner langsam und deutlich spre-
chen und bereit sind zu helfen.
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A2 - Grundlegende Kenntnisse

Satze und haufig gebrauchte Ausdriicke verstehen, die mit Bereichen von ganz unmittelbarer Bedeutung zusammen-
hangen (z. B. Informationen zur Person und zur Familie, Einkaufen, Arbeit, ndhere Umgebung). Sich in einfachen,
routinemaBigen Situationen verstandigen, in denen es um einen einfachen und direkten Austausch von Informatio-
nen uber vertraute und geldufige Dinge geht. Mit einfachen Mitteln die eigene Herkunft und Ausbildung, die direkte
Umgebung und Dinge im Zusammenhang mit unmittelbaren Bedirfnissen beschreiben.

B1 — Fortgeschrittene Sprachverwendung

In akademischen und wirtschaftlichen Kontexten klare Standardsprache verwenden und sich beziiglich vertrauter
Dinge aus Arbeit, Schule, Freizeit usw. verstandigen und relevante Gespréachskompetenzen anwenden. Sich einfach
und zusammenhéngend iiber vertraute Themen und persénliche Interessengebiete duBern. Uber Erfahrungen und
Ereignisse berichten, Trdume, Hoffnungen und Ziele beschreiben und zu Plénen und Ansichten kurze Begriindungen
oder Erklérungen geben.

B2 — Selbstandige Sprachverwendung

Sich beziiglich Hauptinhalte komplexer Texte zu konkreten und abstrakten Themen in akademischen und wirtschaft-
Lehrinhalte lichen Kontexten duBern; im eigenen Spezialgebiet an Fachdiskussionen teilnehmen. Sich so spontan und flieBend
verstandigen, dass ein normales Gesprach mit Muttersprachlern ohne gréBere Anstrengung auf beiden Seiten gut
mdglich ist. Sich zu einem breiten Themenspektrum klar und detailliert ausdriicken, einen Standpunkt zu einer aktu-
ellen Frage erldutern und die Vor- und Nachteile verschiedener Mdglichkeiten angeben.

C1 - Fachkundige Sprachkenntnisse

Ein breites Spektrum anspruchsvoller, ldngerer Texte verstehen und auch implizite Bedeutungen erfassen. In akade-
mischen und wirtschaftlichen Kontexten die Sprache wirksam und flexibel anwenden und sich spontan und flieBend
ausdriicken, ohne ofter deutlich erkennbar nach Worten suchen zu missen. Sich klar, strukturiert und ausfiihrlich zu
komplexen Sachverhalten &uBern und dabei verschiedene Mittel zur Textverkniipfung angemessen verwenden.

C2 — Anndhernd muttersprachliche Kenntnisse

Mihelose Verstandigung in allen Sprachsituationen. Informationen aus verschiedenen schriftlichen und miindlichen
Quellen zusammenfassen und dabei Begriindungen und Erkldrungen in einer zusammenhéngenden Darstellung wie-
dergeben. Sich spontan, sehr fliissig und genau ausdriicken und auch bei komplexeren Sachverhalten feinere Bedeu-
tungsnuancen deutlich machen.

Open Category Use Cases /ILV / LV-Nr: COM 2 / 3.Semester / ECTS: 5

Presentation, group work, discussion, exercises

Scientific Writing /SE / LV-Nr: COM 4 / 4.Semester / ECTS: 2

Presentation, group work, discussion, exercises

Bachelor Seminar /SE / LV-Nr: COM 5 / 6.Semester / ECTS: 10

Presentation

Lehr- und Lernmethoden
Integrated Internship /BPR / LV-Nr: COM 6 / 6.Semester / ECTS: 20

Presentation

Foreign Language I /ILV / LV-Nr: SP 1 / 1.Semester / ECTS: 6

Blended Learning

Foreign Language II /ILV / LV-Nr: SP_2 / 2.Semester / ECTS: 6

Blended Learning

Open Category Use Cases /ILV / LV-Nr: COM 2 / 3.Semester / ECTS: 5

Portfolio tests

Scientific Writing /SE / LV-Nr: COM 4 / 4.Semester / ECTS: 2

Scientific paper, presentation

Bachelor Seminar /SE / LV-Nr: COM 5 / 6.Semester / ECTS: 10

Bachelor Thesis

Bewertungsmethoden Kriterien
Integrated Internship /BPR / LV-Nr: COM 6 / 6.Semester / ECTS: 20

Documentation

Foreign Language I /ILV /LV-Nr: SP_1 / 1.Semester / ECTS: 6

Portfoliopriifung

Foreign Language II /ILV / LV-Nr: SP_2 / 2.Semester / ECTS: 6

Portfoliopriifung
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2.4 Berufspraktikum

Die Studierenden wahlen selbstandig eine Praktikumsstelle. Dabei kénnen sie auf das umfangreiche
Angebot an Praktikumsanzeigen der Hochschule Kufstein Tirol zuriickgreifen. Die Studiengangsleitung
priift die fachliche Ubereinstimmung der Praktikumstétigkeiten zu den Studieninhalten und den Qualifi-
kationsprofilen des Studiengangs. Im Anschluss daran wird von der Studiengangsleitung gepriift, ob das
Berufspraktikum den Ausbildungszielen des Studiengangs entspricht und ob der:die Studierende sei-
nem:ihrem Qualifikationsniveau entsprechend eingesetzt werden kann. Ein ausfiihrlicher Praktikums-
leitfaden unterstiitzt die Studierenden bei der Organisation in ihrem Praxissemester; bei Fragen und
Unterstiitzungsbedarf stehen den Studierenden zudem IRO und Studiengangsleitung zur Verfligung.

Das Berufspraktikum ist von den Studierenden mittels Formblatts (= Arbeitsplatzbeschreibung) zu be-
antragen. Das Formblatt enthalt die zentralen Daten des:der Studierenden und der Praktikumsbetreu-
ung sowie die Ziele und die Aufgaben/Tatigkeiten im Praktikumsunternehmen. Das Praktikum wird durch
Unterschriften der Studiengangsleitung und der Praktikumsbetreuung bestatigt bzw. genehmigt.

Der:Die Studierende muss die gesammelten Erfahrungen und Erkenntnisse reflektieren, dokumentieren
und prasentieren sowie die Praktikumsstelle evaluieren. Umgekehrt muss die Praktikumsbetreuung die
Studierenden evaluieren. Der:Die Studierende muss einen Zwischenbericht, einen Abschlussbericht und
eine Prasentation anfertigen sowie einen Evaluierungsbogen ausfiillen. Er:Sie erhalt zu Beginn des Prak-
tikums einen Praktikumsleitfaden, in dem die zu bearbeitenden Punkte aufgefiihrt sind. Eine zentrale
Anforderung besteht darin, die vereinbarten Ziele mit den verwirklichten Zielen zu vergleichen. Die von
dem:der Studierenden und von der Betreuung erstellte Dokumentation wird von der Studiengangslei-
tung ausgewertet. Wenn die Erreichung der Ziele und die Anpassung an das Qualifikationsniveau
des:der Studierenden nicht gewabhrleistet sind, wird die entsprechende Praktikumsstelle fiir die Zukunft
ausgeschlossen. Eine Liste und die Berichte zu den Praktikumspldtzen stehen den jeweils nachfolgenden
Studierenden liber die Lehrplattform Moodle zur Verfiigung.

2.5 Auslandssemester

Die Studierenden absolvieren im 5. Semester ein Auslandssemester an einer Partneruniversitdt der
Hochschule Kufstein Tirol. Insgesamt muss ein Workload von 30 ECTS an der betreffenden Partneruni-
versitat nachgewiesen werden.

Im verpflichtenden Auslandssemester haben Studierende des Studiengangs Drone Engineering die M6g-
lichkeit, die erworbenen Kenntnisse aus den ersten vier Semestern des Studiums in den Bereichen:

e UAS Engineering (im Umfang von 12 ECTS),
e UAS Sensory, Use Cases and Management (im Umfang von 12 ECTS) und
e Business (im Umfang von 4 ECTS)

gezielt zu vertiefen oder durch komplementare Kenntnisse zu erweitern. Dazu kdnnen Studierende im
Rahmen der jeweiligen Verfligbarkeit von Studienpldtzen aus dem Portfolio von ca. 250 Partnerhoch-
schulen der Hochschule Kufstein Tirol wahlen und an diesen Institutionen Kurse belegen. Je nach Hoch-
schule stehen den Studierenden hier unterschiedliche Lehrveranstaltungen in unterschiedlichen Schwer-
punktbereichen zur Verfligung. So kénnen sich Studierende in Themenbereichen vertiefen, die an der
Hochschule Kufstein Tirol derzeit nicht auf Bachelorebene angeboten werden kénnen (z.B. Robotik,
Human Computer Interaction, Machine Learning usw.). Die Vergabe der Studienpladtze im Ausland er-
folgt dabei hochschuleinheitlich unter Berticksichtigung der Leistungen der jeweiligen Studierenden im
bisherigen Verlauf ihres Studiums, wenn sich mehr Personen fir einen Studienplatz interessieren, als
von der Partnerhochschule angeboten werden. Uber die letzten Jahre konnten den Studierenden iiber
alle Studiengange insgesamt deutlich mehr Auslandsplatze angeboten werden, als tatsachlich benétigt
wurden, so dass die Méglichkeit eines Auslandsstudiums durch die Hochschule Kufstein Tirol jedenfalls
sichergestellt werden konnte. Durch den Studiengang erfolgt bei Bedarf eine Beratung in Bezug auf die
jeweils sinnvolle fachliche Schwerpunktsetzung im Auslandssemester.
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3 ZUGANGSVORAUSSETZUNGEN

Die Zugangsvoraussetzungen an der Hochschule Kufstein Tirol sind entsprechend den nachfolgenden
Bestimmungen geregelt:

1. Die allgemeinen Zugangsvoraussetzungen regelt § 4 FHG idgF; er gilt fiir Personen mit allgemei-
ner Universitatsreife.

2. Personen ohne Reifepriifung missen eine Studienberechtigungspriifung entsprechend § 64
a UG 2002 idgF ablegen. Diese Personen erlangen nach MaBgabe einer Verordnung des Rektorats einer
Universitdt durch Ablegung der Studienberechtigungspriifung die allgemeine Universitdtsreife fiir Ba-
chelorstudien einer Studienrichtungsgruppe. Der erfolgreiche Abschluss der Studienberechtigungspri-
fung berechtigt somit zur Zulassung zu allen Studien jener Studienrichtungsgruppe, fiir welche die Stu-
dienberechtigung erworben wurde.

Die Studienberechtigungspriifung kann entsprechend einer Verordnung des Rektorats einer Universitat
fir bestimmte Studienrichtungsgruppen erworben werden, wobei fiir die Hochschule Kufstein Tirol fol-
gende Studienrichtungsgruppe einschlagig ist: Sozial- und Wirtschaftswissenschaftliche Studien (z.B.
Betriebswirtschaft, Wirtschaftspdadagogik, Statistik, Soziologie).

Bewerber:innen, die eine 3-jahrige berufsbildende, mittlere Schule abgeschlossen, eine Ausbil-
dung im dualen System absolviert, oder eine facheinschlagige deutsche Fachhochschulreife
erlangt haben, erlangen durch Zusatzpriifungen in den Fachern Deutsch, Englisch und Mathematik die
Berechtigung zum Studium an der Hochschule Kufstein Tirol. Im Fall der deutschen Fachhochschulreife
muss die Zusatzpriifung nur in jenen der drei Facher absolviert werden, in denen die Zeugnisnote ,Man-
gelhaft" oder schlechter lautet. Alle Zusatzpriifungen missen vor Antritt des dritten Semesters erfolg-
reich absolviert werden.

3. Fir Personen mit einschldagiger dualer Ausbildung gilt der Lehrabschluss in einer der folgen-
den Fachbereiche nach der jeweils giiltigen Bekanntgabe des Bundesministeriums fiir Wirtschaft, Fa-
milie und Jugend als Zugangsvoraussetzung:

Bau- und Gebdudeservice

e Blro, Verwaltung, Organisation

¢ Chemie und Kunststoff

o Elektrotechnik, Elektronik

¢ Handel

¢ Informations- und Kommunikationstechnologie

¢ Metalltechnik und Maschinenbau

» Mediengestaltung und Fotografie

 Papiererzeugung, Papierverarbeitung, Druck

e Transport und Lager

4. Personen mit Abschluss einer der folgend genannten, mindestens dreijahrigen, einschlégigen be-
rufsbildenden mittleren Schulen kénnen ebenfalls zugelassen werden:

* Gewerbliche, technische und kunstgewerbliche Fachschulen

e Fachschulen fiir wirtschaftliche Berufe

¢ Hohere Lehranstalt fiir wirtschaftliche Berufe

e Hohere Lehranstalt fiir technische Berufe

¢ Handelsschulen

5. Ist die Gleichwertigkeit auslandischer Zeugnisse im Hinblick auf die Inhalte und die Anforderungen
einer osterreichischen Reifeprifung nicht gegeben, so sind in den Fachern Englisch und Mathematik bis
zum Studienstart Erganzungspriifungen abzulegen. Entsprechende Priifungen kdnnen entweder bei
externen Anbietern oder an der Hochschule Kufstein Tirol International Business School gegen Gebiihr
abgelegt werden.

Neu entstehende Lehrberufe in dhnlichen Fachrichtungen sind entsprechend anzuerkennen.
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Der Personenkreis unter Ziffer 3. und 4. muss als Eingangsvoraussetzung bis zu Beginn des dritten
Semesters Zusatzpriifungen absolvieren und falls erforderlich entsprechende Vorbereitungslehrgange
belegen. Dies ist an der International Business School der Hochschule Kufstein Tirol mdglich.

Folgende Zusatzpriifungen sind fiir diesen Personenkreis erforderlich:
e Deutsch
e Englisch
e Mathematik

Nachfolgend eine Ubersicht, welche Fachrichtung der deutschen FOS/BOS als facheinschldgige Zugangs-
voraussetzung gilt. Hier sind Zusatzpriifungen innerhalb der ersten Semester in den Fachern Mathematik,
Deutsch und Englisch (sofern in diesen Fachern ein ,Mangelhalft" oder eine schlechtere Note erzielt wurde) abzu-
legen.

DRO
Bvz
FOS
- Technik ja
- Wirtschaft & Verwaltung ja
- Sozialwesen ja
- Agrarwirtschaft, Bio- und Umwelttechnologie ja
- Gestaltung ja
- Gesundheit ja
- Internationale Wirtschaft ja
BOS
- Technik ja
- Wirtschaft & Verwaltung ja
- Sozialwesen ja
- Agrarwirtschaft, Bio- und Umwelttechnologie ja
- Gesundheit ja
- Internationale Wirtschaft ja
Bei facheinschlagigem Praktikum (Marketing, Handel, Verwal-
tung) kdnnen auch andere Fachrichtungen akzeptiert werden
(Nach Riicksprache mit der Studiengangsleitung)

Die Unterrichtssprache ist zu 100 % in Englisch. Es wird daher ein nachgewiesenes Sprachniveau von
mindestens B2 vorausgesetzt.
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