
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Unmanned Aerial System (UAS) Applications 

Almost 100 years after the first Unmanned Aerial Vehicle (the Kettering Bug) took to the skies, the 
benefits of this technology and its multitude of potential applications emerged in the commercial 
arena1. There have been many publications written about the many envisaged and hypothetical 
use cases for UAVs, this article however will view these applications from a different perspective. 

Unmanned Aerial Systems, Unmanned Aerial Vehicles, Remotely Piloted Aircraft and Drones have 
been in existence since the latter part of the 19th Century2. The first century from this breakthrough 
in technology was focussed on military applications, with Nikola Tesla paving the way in 1898 with 
a radio-controlled boat. The Kettering Bug, the first remote controlled military aircraft or UAV, 
followed in 1918. 

Introduction 
There are a number of forces that guide, govern and in some cases limit the application of the 
technology, especially in the commercial space. Adding to this, the classification of UAVs is 
confusing as there is no universal way to describe the differences between military and civil 
classifications of aircraft size, performance and maximum take-off mass.  

To simplify this classification, one can consider the primary objective for the potential UAV 
application. Asked another way, what is the purpose of the mission? Some questions may clarify 
this when considering the options and answers: 

Questions Options Impact 
Is it a military or 
Civil/Commercial 
application? 

Military 
 

Aircraft type and performance determined by mission 
specifics. Frequency spectrum of communication links 
determined by country regulator but controlled by 
military. 

Civil/Commercial Civil Aviation Authority Regulatory framework and 
Radio Frequency Spectrum Regulatory framework will 
apply for Civil/Commercial. 

What type of Payload is 
required? Apart from 
military Payload options, a 
wide variety of 
civil/commercial application 
areas include agriculture, 
construction, real estate, 
applied science, law 
enforcement, media and 
entertainment, mining, 
private security, search and 
rescue and wildlife 
conservation. 

Video (options for near real-time or low 
latency video or stored video for later 

analysis such as survey) 

The type of payload and its requirements impact the 
aircraft platform in terms of its mass, communications 
and control systems.  
 
For example, the size of aircraft acting as a delivery 
drone is totally dependent on the mass of the package 
and range required.  
 
Certain of the high technology payloads such as low 
latency video, airborne communication node and radar 
require specialized communication systems that in turn 
add to the aircraft system complexity and performance. 

Still Picture Camera with Visible or Infra 
Red detection 

Radar Detection (such as Maritime 
Surveillance Radar and Synthetic 

Aperture Radar) 
Airborne Communication Node 

Payload Carrier (Drone delivery) 
Weapon System 

What are the geographies 
involved? 

Under 1 km The UAV size, mass and performance will be 
determined by the geographies involved, from Close-
range UAV to Endurance UAV. Ranges over 250 km 
require satellite-based communications.  

Under 50 km 
Up to 250 km 
Over 250 km 

What is the desired flight 
duration? 

Desired flight durations vary from several 
minutes to days. Extended duration 

requires specialised aircraft and is usually 
outside of civil/commercial scope 

In some cases, the flight duration will be the limiting 
factor of the aircraft performance and not the range 
geography because this will determine the fuel/energy 
mass requirement. 

Figure 1: UAV Mission Options and Impacts 

The table above has not considered costs of the aircraft, regulatory costs, operational costs and 
maintenance costs. In general, the costs escalate with aircraft size, performance, range and 
duration. 

UAS Classifications 
There is no universal classification of Unmanned Aerial Systems. Comparing NATO, the South 
African Civil Aviation Authority and a Geographical Classification linked to the US military3 side by 
side, one can see the linkage between aircraft size and weight performance, payload mass and 
geographical capability. This comparison can be found in Figure 2 below. 



NATO UAS Classification CAA Classification 
Geographical 
Classification 

Class & 
Weight 

(kg) 

Category & 
Weight (kg) 

Normal 
Operating 
Altitude 

Normal Mission 
Radius 

Normal Application Civil Category Fit 

Class I 
(w < 150) 

Micro 
w < 2 

h ≤ 200 ft AGL 5 km (LOS) 
Tactical Patrol / 

Section, Individual 
(single operator) 

Class 1A  
(MTOM < 1.5 kg) 

Close-range UAV 

Mini 
2 ≤ w ≤ 20 

h ≤ 3,000 ft AGL 25 km (LOS) 
Tactical Unit 

(manual launch) 
Class 1B, 1C 

Short-range UAV 
Small 
w > 20 

h ≤ 5,000 ft AGL 50 km (LOS) 
Tactical Unit 

(employs launch 
system) 

Class 2A and 3B 

Tactical 
h ≤ 10,000 ft 

AGL 
200 km (LOS) Tactical Formation Class 3A, 4A Mid-range UAV 

Class II 
(150 ≤ w ≤ 

600) 
Strike / Combat 

h ≤ 65,000 ft 
AGL 

Unlimited (BLOS) Strategic / National Class 4B and 5 Endurance UAV 

Class III 
(w > 600) 

High Altitude 
Long Endurance 

(HALE) 

h ≤ 65,000 ft 
AGL 

Unlimited (BLOS) Strategic / National Class 4B and 5 Endurance UAV 

Medium Altitude 
Long Endurance 

(MALE) 

h ≤ 45,000 ft 
MSL 

Unlimited (BLOS) 
Operational / 

Theatre 
Class 4B and 5 Endurance UAV 

Figure 2: NATO UAS Classification, South Africa CAA Civil Classification and Geographical Classification3 

With reference to Figure 3, the UAS geographical classification categories are demonstrated with 
typical application criteria for Intelligence, Surveillance and Reconnaissance, or ISR, applications. 

 

 

Figure 3: UAV Classification based on geographies and ISR requirements  

  

Single Object 
Small Area 

Distance < 1 km 

Mul ple Objects 
Medium Area 

Distance < 50 km 

Mul ple Objects 
Large Area or Long Range or Linear Area 

Distance up to 250 km Distance >250 km 

Mul ple Objects 
Mul ple Large Areas 

Endurance UAV Mid-range UAV Short-range 
UAV 

Close-range UAV 



Application Examples 
Taking the above classifications further, one can categorize examples of applications for each of 
the different range and class categories as shown in the table below: 

Geographical  
Classification 

SACAA 
Classes 

Application Examples 

Close-range 1A Personal and commercial video and still photography, close-range survey applications such as 
buildings, properties, communications masts, etc. and close-range security monitoring 
applications 

Short-range 1B, 1C, 2A 
and 3B 

Survey of wider areas such as shipyards, nature conservation, agriculture monitoring, security. 
Video and Still photography applications such as film-making and mapping with LIDAR. 

Mid-range 3A and 4A ISR applications over large geographical areas such as marine and environment protection, 
linear asset monitoring, border and coastal security, military ISR and civil ISR. 

Endurance 4B and 5 International ISR applications 

Figure 4: Application Examples per Classification 

Mid-range UAV Focus 
The Mid-range Class of UAVs deserves further discussion since this application class has certain 
unique characteristics of itself and that correspond with the ASTUSTM UAS developed by Tellumat. 

Unique Aspects of the Mid-range Class of UAVs 
Referring back to the earlier classification table, Figure 2, NATO Class I is subdivided into three 
mass classes. The heaviest of these spans from 20 to 150 kg, a broad spread of maximum aircraft 
weights. The opportunity in this sub-class exists to create a mid-range aircraft platform with highly 
optimised performance to enable the range, duration and payload options required the demands 
imposed by the mid-range applications. 

Key to this objective is the airframe design, ensuring maximum flight performance whilst managing 
the weight so that sufficient mass provision is ensured for both the payload and for fuel. The 
payload determines the performance of the ISR applications and the fuel results in the mission 
duration capability for extended geographies required for linear asset tracking, marine ISR and the 
like. 

The aircraft range is a function of the fuel and aircraft performance as well as the underlying 
command and control communication system capability. A high performance communication 
system is required to achieve reliable, secure, encrypted communication up to 250 km, especially if 
real-time (or low latency) video is required for the ISR application.  

ASTUSTM UAS as a Mid-range Class Winner 
The Tellumat developed ASTUSTM UAS platform provides a mix of optimised design aspects that 
can address the broad service and application requirements for a Mid-range aircraft. Notable are 
the following performance features: 

 Maximum Take-off Mass under 95 kg; this incudes fuel; 

 Advanced Communication capability achieves high throughput low latency video downlink 
capability beyond 200 km. This capability is provisioned for up to 2 HD-video streams; 

 Endurance figures of up to 8 hours to enable maximum use of the aircraft for ISR applications 
over very wide geographical areas; and 

 Operational requirements have been optimised with a focus on deployment time, minimal crew 
personnel, and optimised maintenance turnaround. 



 Optimised Total Cost of Ownership (TCO) including acquisition, running costs and through-life 
maintenance and support costs. 

Conclusion 
The requirements for and applications of mid-range UAVs have been elaborated in some detail. 
When the performance aspects of the Tellumat ASTUSTM platform are measured against these 
requirements, the advantages of this highly optimised UAS platform become evident when 
considered for the multitude of applications.  

 

 

 

Abbreviations and Terms 
ABBREVIATION DEFINITION 

AGL Above Ground Level 

BLOS Beyond Line of Sight 

HALE High Altitude Long Endurance 

HD High Definition 

LIDAR Light Detection and Ranging 

LOS Line of Sight 

MALE Medium Altitude Long Endurance 

MSL Mean Sea Level 

MTOM Mean Take-off Mass 

NATO North Atlantic Treaty Organisation 

RPA Remotely Piloted Aircraft 

RPAS Remotely Piloted Aircraft System 

SACAA South African Civil Aviation Authority 

SAR Synthetic Aperture Radar 

TCO Total Cost of Ownership 

UAS Unmanned Aerial System 

UAV Unmanned Aerial Vehicle 

 

 

1 Commercial drones are here: The future of unmanned aerial systems Mkinsey & Company Article 
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3 Penn State College of Earth and Mineral Sciences, subject GEOG 892 - Geospatial Applications of 
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