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Military aerospace trends 

• National security includes other dimensions: 
social, economic development, 
environmental, energy security, etc. 

• Military budgets constrained 

• Changing nature of the threat, asymmetric, 
non-conventional, innovative, etc.  

• Proliferation and availability of technology, 
information, skills and experience 

• Defence Review: official strategy to respond 
to global, continental and regional military 
threat  

 

 

 

 



Complexity in  modern aerial 

warfare 

From this … 

 

 
 

http://www.aviationartprints.com/wip_the_final_curtain.php 
http://rchangar.hu/wp-content/gallery/sopwith-camel/ 



Complexity in  modern aerial 

warfare 

… to this! 

 

http://sistemasdearmas.com.br/ggn/ggn07strikewar.html http://xbradtc.com/2013/12/19/cutaway-thursday-saab-gripen/ 



The Defence Review 

• DEFENCE SCIENCE, ENGINEERING & TECHNOLOGY CAPABILITY – GUIDELINE 

• 49. Science, Engineering and Technology (SET) will be one of the major 
power bases of the future South African State.  As a developing nation, South 
Africa is currently fortunate to have a strong SET capability in some areas 
which can be used as a future force multiplier for the Defence Force. 

• 50. A growing percentage of relevant defence technologies are developed in 
the commercial domain, resulting in defence forces becomingly increasingly 
reliant on the use of commercial technologies. An agile SANDF will need to 
exploit technology opportunities through: 

• rapid technology acquisition,  

• use of civil technologies and infrastructure, and rapid adaption and creation 
of new doctrine and tactics, as well as their implementation. 
 

 

 

 

 

 



The Defence Review 

• 51. Further thereto, fewer single nations are able to design, develop and 
produce new weapon systems due to the rise in complexity and cost to do so. 
Current trends indicate that there will be increasing multi-national 
collaboration to develop new weapon systems. This requires the concerted 
development of a strong Defence Science, Engineering and Technology (DSET) 
capability to become a  

•   smart-buyer of weapon systems,  

•   to effectively participate in international collaborative efforts and  

•   have the required depth of know-how to support and upgrade 
technologies. 
 
52. Having a strong DSET will further allow the Defence Force to leverage the 
capabilities of the national SET spectrum to meet future defence demands. 
 

 

 

 

 

 



Modelling and simulation 



Simulating the fight 

• Mathematical representation of reality 

• Appropriate level of fidelity for task at 
hand 

• Battlespace level simulation with multiple 
interacting entities  

• Unpredictable emergent behaviour 

• Tactics, doctrine evaluation and 
development 

• Training 

• Acquisition 

• Operations planning 

• Innovation 

 

 

 

 

 

 

 



Simulating the fight 

• Critical to account for security sensitive 
engineering data 

• Understanding the drivers of a mission 
outcome 

• Thousands of missions faster than real-
time at a fraction of the cost 

• Design the mission or platform for 
success 

• Canvas for collaboration, experiments, 
analysis, understanding and innovation 

 



Simulating the fight 

Screen shot from IMAX production: Operation Red Flag 

Nellis Air Combat Training System 



Simulating the fight 

Screen shot from IMAX production: Operation Red Flag 

Nellis Air Combat Training System 



Simulating the fight 

“In-house” developed Mission Simulation Framework 



Simulating the fight 

“In-house” developed Mission Simulation Framework 





Unmanned systems 

• Autonomous flight a reality 

• Significant platform advances 

• Ongoing payload advancements 

• Thousands of COTS systems 

• Reduced Cost and improved 

access in some classes 

• Increased cost, complexity and 

restricted access in other classes 

• SA developing unmanned systems 

for decades and has operated a 

UAV squadron previously 

 

 

 

 

 
 



Unmanned systems 

• Understanding the entire problem 

• Identify Friend or Foe 

• Can you see and confirm the nature 
of the threat 

• Required system functions and 
performance 

• Command, Control, 
Communications, Computers, 
Intelligence, Surveillance and 
Reconnaissance (C4ISR) 

• Acquisition 

• Bringing into service and integration 
into operations for mission 
effectiveness 

 

 

 

 

 
 

 



Unmanned systems 

• Concept of Operations including 

C4ISR 

• Sensor Performance 

• Data Management and Data 

Fusion 

• Damage tolerance for hostile 

environment 

• Endurance and mass (including 

power) 

• Time and distance 

 

 
 



Thank you 


