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National Threats

WHY???
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National Threats : Piracy Issues
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National Threats : Smuggling Activities/ 
Penyeludupan Haram
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National Threats : Militants & Terrorist Issues 

Sebahagian daripada Ops Subuh: 
Pengepungan Tentera Di Sauk

Tarikh: 5 Julai, 2000
Lokasi: Bukit Jenalik, Sauk, Perak
Tamat: Al Ma'unah tumbang
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National Threats : Militants & Terrorist Issues National Threats : Militants & Terrorist Issues 

Ops Daulat: Krisis Pencerobohan Lahad Datu 2013

Tarikh: 9 Februari 2013 – 22 Mac 2013
Lokasi: Kg. Tanduo, Daerah Lahad

Datu, Semporna, Kunak dan Tawau di 
pantai timur Sabah

Punca: Kawasan timur Sabah yang tidak
dimasukkan (dahulunya dikenali
sebagai Borneo Utara) ke dalam Perjanjian
Rangka Kerja mengenai Bangsamoro

Tamat: Kemenangan kepada pihak
Malaysia
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National Threats : Current Issues (Op Benteng)
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National Threats : Current Issues (Op Penawar)
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Unmanned Aircraft  UA
• Free balloons

• Fully automatic and/or autonomous aircraft

• Drones

Remotely Piloted AircraftRPA
• Airspace/ aerodrome integration

• Requires control

• Control, in real time provided by a licensed remote pilot

UAS? UAV? UCAV? DRONE?
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Pipistrel unveils blended-wing body 
eVTOL

Prototype of KLM Royal Dutch Airlines' 
futuristic-looking flying-wing aircraft

Fix Wing UAV (Blended Wing) 

GeoBat flying saucer
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Fix Wing UAV (Conventional Fuselage) 

IAI Harop – Kamikaze UAV

Russian Orion UAV – MALE

Northrop Grumman RQ-4 
Global Hawk – HALE
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ROTORBLADES DRONES: Vertical Take-off 
and Landing (VTOL)

DJI – Mavic Pro Quadcopter

Yuneec TORNADO H920 Hexacopter Drone

Octacopter
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(1) manufacturing technology

(2) required accuracy

(3) mission

(4) weather

(5) reliability

(6) life-cycle cost

(7) UAV configuration

(8) human factors

(9) maintainability

(10) endurance

(11) communication system

(12) weight

(13) level of control

Sadraey, Mohammad. 2017. Unmanned Aircraft Design: A Review of Fundamentals. Synthesis Lectures on 

Mechanical Engineering. Vol. 1. https://doi.org/10.2200/s00789ed1v01y201707mec004.

Perolehan terkini: MALE- Medium-altitude long-endurane
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Remote-split operations illustrate the 
complexity of the command and data links 
required for some remotely piloted 
aircraft system operations

- Joint Doctrine Publication 0-30.2 Unmanned 
Aircraft Systems, Ministry of Defence
Shrivenham SWINDON, Wiltshire, SN6 8RF

Allied Base
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Joint Authorities for Rulemaking on Unmanned Systems (JARUS)
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LIMA Langkawi 2011
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Group of UAV Designers
(1) military UAV designers
(2) civil UAV designers
(3) homebuilt UAV designers. 

UAV main design group organisation chart



WAY FORWARD FOR UAV RESEARCH

19

These three groups of designers have different
interests, priorities, and design criteria. There are ten
main figures of merit for every UAV configuration
designer.

(1) production cost
(2) UAV performance
(3) flying qualities
(4) design period
(5) beauty (for civil UAV) or scariness (for military UAV)
(6) maintainability
(7) producibility
(8) UAV weight 
(9) disposability 
(10)stealth requirement
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AERODYNAMICS/ PERFORMANCE ASSESSMENT

Wind tunnel test of a wing model in the IIUM 

low speed wind tunnel

Computational fluid dynamics 



PZT-5A at upper wingbox
Vcruise = 240 m/s

Ref: Akbar & Curiel-Sosa, 2019
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PIEZOAEROELASTIC
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GROUND CONTROL STATION (GCS)

RQ-7A Shadow 200 and its GCS

Global Hawk Operations Center 
at NASA Armstrong

UAV+ GCS = UAS

UAS: Unmanned Aircraft System
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UAV / UCAV DEVELOPMENT



WAY FORWARD FOR UAV RESEARCH

24

SWARM ALGORITHM/OPTIMISATION 

Swarm bees formation Swarm bees algorithm for drones’ operation
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GROUND CONTROL STATION (GCS)

Electronic mechanism of Remote Controlled Aircraft

Brushless motors 

Electronic speed controller

Receiver
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PAYLOADS
 Structural integrity of the UAV must be maintained such as the

various flight loads (e.g., gust, aerodynamic, and weight) and
stresses (e.g., normal, shear, bending) are handled safely by the
structure

 Two basic types- dispensable and non-dispensable

 Example: Radar, camera, scientific payload (spectrometer,
radiation detector, environmental sensor, atmospheric sensor),
military payload (weapon: missile, installed gun)

CONTROP’s medium range stabilized EO/IR Cameras (EO/IR Gyro-stabilized payloads by 
CONTROP Precision Technologies Ltdcamera.). 
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Three scenarios of priorities (in percent) for a military UAV designer

Sadraey, Mohammad. 2017. Unmanned Aircraft Design: A Review of Fundamentals. Synthesis Lectures on 

Mechanical Engineering. Vol. 1. https://doi.org/10.2200/s00789ed1v01y201707mec004.
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