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Upcoming Events 
Little Crow Conferences 

After a very successful Little Crow conference held at IMT on the 22nd May, we have two more to look forward to for 

2014. The dates and venues for next half-day conferences are: 

 Little Crow #10:  7th August at SAAB Grintek Defence, Centurion. 

 Little Crow #11:  17th November at the CSIR, Pretoria. 

10
th
 Little Crow Conference 

The presenters will be Molahlegi Molope (Armscor), Col Ian van Vuuren (SAAF), Dr Cornell van Niekerk (GEW 
Technologies), Cobus van der Merwe and Arno Bohmer from SAAB Grintek Defence, on the topics of: 

 The Defence review 2014 and its impact on local defence industry. 

 Information brief on the SA Air Force Planning environment. 

 Design Challenges of Wide Frequency Range RF Receivers for Electronic Warfare. 

 Benefits of Advanced Soft-kill in Land Warfare. 

 Latest SAAB product developments. 

 

Please register with Annatjie Orsmond, AOC@csir.co.za, fax 012 841 2455 or telephone 012 841 4861 before the 1
st
 

August 2014. 
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Annual General Meeting (AGM) 
No dedicated AGM is planned for 2014, but instead, the Board will give an abbreviated feedback of the achievements 
for the year as well as activities during the last Little Crow conference on the 17

th
 November. 

International Events 
51

st
 Annual AOC International Symposium and Convention: 6 – 9 Oct 2014, Washington DC, USA.  

The theme will be: Electromagnetic Spectrum Operations in Contested and Permissive Environments 

Understanding Phased Arrays: From AESA to 
PESA to MIMO and ULSA 
Prof Warren du Plessis did South Africa proud with well executed webinar as part of the international 

AOC Virtual training program. 

The webinar took place on the 26
th
 June, 2014 and explored how antenna arrays work and 

what differentiates them from "normal" antennas.  

He explained the differences between an Active Electronically Scanned Array (AESA), 
Passive Electronically Steered Array (PESA) phased-array and other emerging antenna-
array technologies and how they are changing the world we live in. 

While the unique properties of antenna arrays have been exploited in operational systems for some time, it is only with 
the widespread deployment of phased arrays that something approaching the full potential of antenna arrays has been 
attained. The unique properties of antenna arrays and how they enhance the performance of systems which utilize 
them were considered with the emphasis on phased arrays. While antenna arrays do have a number of significant 
benefits, they also have a number of disadvantages – or at least unique challenges – which should also be considered 
in an attempt to provide a balanced view of this technology. A brief summary of some fully-digital concepts such as 
MIMO were also provided to illustrate how antenna-array technology might develop in the future. Examples of 
operational systems were discussed to show how antenna-array technologies have led to unique operational 
capabilities. 

Warren du Plessis is an   
Associate Professor and Chair in Electronic 
Defence Research (CEDR), University of 
Pretoria 

 

 

To view this webinar, AOC members can log 
on to: 

https://aoc.adobeconnect.com/understandingphasedarrays6-26-14recording/?session=na11breezfziaaqt8ihtbt6uw 

  

https://aoc.adobeconnect.com/understandingphasedarrays/event/registration.html
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The History of Electronic Warfare in South Africa Book makes 
slow but steady Progress. 
The AOC board project to capture the history of Electronic 
Warfare in South Africa since the early 1960’s up to the current 
period began in 2013 with the aim of being complete by the end 
of 2014. Progress to date has been slow but steady. Whilst the 
project is well supported in principal the contributions have been 
very slow in being submitted and there is still a need for 
volunteers to help in collecting articles. The aim is to pick up 
pace in the second half of the year and to try and complete all 
the interviews by September. The table of contents gives a brief 
idea of the draft concept for now. If you have any interesting 
stories that you would like to share please forward them to 
dhowie@telkomsa.net or any other board member. All security 
content will be reviewed before publishing. We also are looking for interesting photographs that we can include. 

Table of Contents 

1.0 The art of hide and seek in warfare  
2.0 AOC — History  
3.0 Forward from the current AOC president  
4.0 Forward from the Chief 
5.0 Presidents of the Aardvark Roost 
6.0 Achievement Awards 

6.1 Friend of the AOC 
6.2 Individual 

 6.3 Top Achiever 
6.4 Lifetime Forwards 
 6.4.1 Dr Dirk Baker 

   6.4.2 Jan Hendrik (Mossie) Basson 
   6.4.3 Ben Ash 
   6.4.4 Gerrie Radloff 

7.0 Timelines 
7.1 TFDC. Flight trials, wine and ostriches 

8.0 Key figures 
8.1 Dr Trevor Wadley 
8.2 Dr Hendrik van der Bijl 

9.0 Local Industry Participation and Development 
9.1 EMSS 
9.2 Reutech Radar Systems 
9.3 Saab 

  

mailto:dhowie@telkomsa.net
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Automatic Identification System (AIS) and Maritime Domain 
Awareness (MDA) 
The second in a series of technical AIS articles. 

By Ernie Batty, Technical Director at IMIS Global 

Getting AIS to work for you 

The value of AIS 
The maritime Automatic Identification System (AIS) has a significant amount of data that is transmitted by every 
commercial vessel along with many work vessels and when this data is collected, processed, stored and displayed 
using the internationally specified procedures (IALA A-124 Recommendation), a valuable tool then becomes available 
to the maritime safety, security, environmental and commercial authorities. 

 

Once the AIS data is collected 
and processed according to the 
applicable standards, it can be 
shared with local, national, 
regional and international 
authorities and also made 
available to other systems in the 
safety, security, environmental 
and commercial authorities. The 
sharing of AIS data and merging 
of AIS data with other data from 
sources such as Radar 
(terrestrial and space based), 
INMARSAT C and optical 
systems ensures that most 
targets of interest are detected 
and the identity and navigational 
status of the various targets can 
be linked to the target. 

 

 

The collection of AIS data 
AIS data is collected from terrestrial or space based systems. Terrestrial AIS (T-AIS) data collection systems (AIS base 
stations or AIS receivers) are placed along the shore line at locations that have suitable infrastructure (power and data 
links) and also, with the selection of the correct antenna systems, cover the area(s) of interest. The design of a T-AIS 
system normally starts with ensuring that the ports, port approaches, country borders, Maritime Protected Areas 
(MPAs) and high density traffic areas are covered with redundant data collection systems that often implement 
geographic diversity (cover the same area from two different locations and with two different sets of equipment). 

Remote and low traffic areas are also of great interest to environmental and security authorities. 

The coverage of the entire high water mark is difficult and the planning to cover from 1nm and further out to sea is 
significantly lower in cost to achieve. AIS data is also collected by various satellite service providers (S-AIS) such as 
ORBCOMM. By the end of 2014, ORBCOMM expects to have more than 15 satellites fitted with AIS receivers in 
various low earth orbits, collecting AIS data using advanced AIS satellite based receivers. This will ensure that a 
satellite fitted with an AIS receiver is over South Africa for more than 20 hours of each 24 hour day and is able to 
download AIS data to South African users with minimal delays, often less than 3 to 5 minutes. This also allows remote 
coastlines to be adequately covered. 
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Taking T-AIS and S-AIS into account and the various 
anomalous VHF propagation conditions that occur on the 
South African coast line (often known as ‘skip’), the number 
of AIS message received along the entire South African coast 
line can be significant with between 700 and 1,000 vessels 
within 500nm ‘skip’ zone at any one time. This also means 
that the national AIS system as a whole (AIS data collection 
peripherals (AIS base stations and AIS receivers), Wide Area 
Networks (WAN) and the data processing and storage 
systems) has to be able to handle this highly variable load. 
As an indication, this could amount to +/- 500 AIS messages 
per second that need to be collected, processed, stored, 
distributed and displayed, after the AIS data has been 
cleaned up to remove duplicate messages. 

 

 

 

Special AIS data collection systems 
In some areas it is desirable to cover large areas of sea with minimal equipment while at the same time preserving the 
reliability and the geographic diversity. This is achieved by using multiple long range sites that have AIS receivers with 
high system gains. The required system gains are normally achieved by means of high gain, directional antenna 
systems (Yagi or similar) connected to multiple receivers at the same site. This has the advantage of using the front to 
back ratio of the antenna system to 
reduce the unwanted signals from 
entering the AIS receiver system from 
the land side. Where the electrical noise 
floor allows, suitable Low Noise 
Amplifiers (LNA) can be connected 
between the antenna system and the 
AIS receivers. 

At such sites where multiple AIS data 
collecting systems (AIS receivers or AIS 
base stations) are installed and a data 
storage device is also installed to 
ensure that all AIS data collected locally 
is stored and then passed onto the main 
data processing system. This ensures 
that should there be a WAN failure, the 
data is not lost but is automatically 
recovered by the central data 
processing network from the local data 
storage system (known as a Physical 
Shore Station Control Unit (PCU)). 

Processing of AIS data 
The processing of AIS data obtained from various sources is achieved according to a range of AIS network centric 
standards that requires the AIS data to be collected, processed, stored and displayed in an internationally accepted 
manner to ensure that it can be safely used by the safety, security, environmental and commercial authorities for the 
desired end requirement, including legal prosecutions, if required. To achieve this requires significant attention to the 
detail and implementation of stringent international specifications. Accordingly, many man years of effort are required 
to design, construct, test and validate an AIS network. IMIS Global has devoted more than 200 man years with many 
different national maritime authorities to achieve a fully compliant AIS system, which has been tried and tested and 
operates under the banner of MariWeb. 
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The processed AIS data allows 
many different use cases to be 
satisfied with the confidence 
that the inputs, outputs and 
features support the current 
and future goals of the various 
maritime authorities. 

The outputs should include 
graphical reports (scatter 
plots), tabular reports, quick 
start playback systems and 
dynamic display filters to allow 
operators to view relevant 
targets. The ability to 
dynamically view the target track of any target or selected group of targets for at least the last 24 hours, but preferably 
the last 14 days, has proven to be a key requirement. 

Conclusion 
In the next article in this series, we will look at the use cases for AIS data. 

Should you wish to know more about AIS technology and the proposed future VDES technology please do not hesitate 
to contact IMIS Global (www.imisglobal.com). 

  

http://www.imisglobal.com/
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IEEE RADAR CONFERENCE 2014 Feedback 
Article By: Simphiwe Mkwelo 

 

In May 2014, I had the wonderful opportunity of attending the IEEE Radar Conference 2014, which was held in 
Cincinnati, Ohio, USA. I attended the conference in my capacity as Technical Manager at Armscor. It is with great 
pleasure and privilege to present my perspective on the conference to the readers of the AOC newsletter. In this letter, 
I will present the objectives of my attendance; give you a conference overview as well as key insights and trends going 
into the future. I hope this letter will capture the enthusiasm and passion I felt during my time at the conference, which 
will hopefully help create awareness of radar trends.  

Objectives 

When I motivated for the trip in the beginning of the year, I stated that my aim was to obtain the latest knowledge and 
thinking on radar technologies and techniques. I wanted to better understand the influence of wind-farms on radar 
performance, trends in NCTR, MIMO, Cognitive radar and passive radar. I saw this as important and necessary in 
order to execute my job as Armscor Programme Manager. At Armscor, we want to achieve value-for-money during 
acquisition and acquire systems that provide a winning edge for our client in the battle field. So did the conference 
address my aims? I believe I got more than what I bargained for.  

Conference Overview 

The theme of the conference was coined “From Sensing to Information”. The motivation for the theme reads as follows: 

“Advances from several disciplines have contributed synergistically to improve radar performance. However, onerous 
challenges imposed by harsh environments, difficult targets, and shrinking EM spectrum correspondingly increase the 
demands on radar performance in terms of multi-functional and multi-modal requirements. This in turn calls for 
innovative approaches that enables exploitation of inherent information from the radar returns.” 

The conference began with tutorials on Monday, 19 May 2014. I attended 2 tutorials on day 1 on Digital Radar by Dr 
David M. Zasada and Multiple Input Multiple Output (MIMO) radar by Dr Marc Lesturgie. Then on Tuesday, we were 
welcomed by Prof Muralidhar Rangaswamy, IEEE Fellow. As part of his welcome speech, he summarized what we 
were about to witness during the conference. The conference was divided into 19 tracks; the papers were reviewed by 
194 reviewers from the 22 countries; a total of 425 submissions were received of which 290 were accepted as lectures 
and posters; South Africa published 5 papers through UCT’s Prof Mike Inggs and Dr Amit Mishtra; The majority of the 
papers came from USA at about 44% followed by China at 27% and Europe at 16%; the majority of papers were in the 
fields of signal and data processing, MIMO radar and radar imaging; a total of 13 tutorials were on offer on Monday and 
Friday. On Friday, I attended a tutorial on “Introduction to Modern Radar Transmitters” offered by Mr Larry Cohen and 
Dr Randy Jost. 

Key Insights: Tutorials 

I attended 3 tutorial sessions, two on Monday and one on Friday, namely “Digital Radar”, “MIMO radar” and 
“introduction to modern radar transmitters”.  

I always thought of Digital Radar as any radar with digital electronics extending as close as possible from the back-end 
to the receiver-transmitter front-end, irrespective of coherence or non-coherence. Strangely (at least to myself), the 
definition from the lecture emphasized the requirement that Digital Radars are coherent. In addition, they are based on 
open architecture, COTS hardware and commercial Operating Systems (OS). Real-time processing remains the goal 
and developments in Central Processing Units (CPU) and Graphical Processing Units (GPU), memory and 
Input/Outputs (I/O) are key drivers. These technology developments are driven by the gaming industry. Software 
Defined Radar (SDR) remains a major trend. Figure 1 shows examples of various operational digital/coherent radar 
systems classified as various generations.  
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Figure 1: Trends in operational digital/coherent radar. 

MIMO, the multiple input multiple output radar, has been a strong area of interest in radar field and a fascination for me 
over the last 5 years. But MIMO has been around for the last 20 years. The tutorial on MIMO was delivered by Dr Marc 
Lesturgie on a hot summer Cincinnati afternoon of 19 May 2014. One would think that there must be a good reason for 
considering MIMO over mono-static radar otherwise how does one justify all the complexity and cost that comes with it. 
It was loud and clear that MIMO is more suited to search than track.  The fact that Tx and Rx arrays are staring (not 
scanning) and that the array beam pattern is wider, means that MIMO is suitable for search. The coherent gain that the 
MIMO system achieves from staring can compensate to some extent the loss in beam gain. In addition, coherent 
MIMO produces larger virtual arrays which minimize the required antenna complexity as shown in. Figure 2.  

 

 

 

Figure 2: Benefits of MIMO over monostatic arrays. 
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The last tutorial I attended was delivered on 23 May 2014 by Dr Randy Jost and Mr Larry Cohen on “Introduction to 
Radar Transmitters”. When asked by Dr Randy Jost about what we expected to get out the tutorial, an instinctive 
response was “Transmitter technology trends”. I needed to know more about future trends in order to properly advise 
our client during radar acquisition. This tutorial was aimed providing a detailed description of the role of the transmitter 
in a modern radar; providing a description of current approaches to radar transmitter design; provide a comparative 
analysis of tube vs solid state; describe practical issues associated with radar operation including safety, maintenance 
and other issues; and finally discussing the impact of current and future spectrum design issues on transmitter design. I 
feel that they delivered on these objectives. The pictures below show the trends in terms tube vs solid state technology, 
and spectrum coexistence requirements. 

 

 

Figure 3: Trends in radar transmitters and impact of EM spectrum requirements on modern 
radar transmitters. 
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Key Insights: Conference Keynote address 

The conference began in earnest on 20 May 2014 with keynote speeches by US AFRL Gen Thomas Masielo, UCL 
Prof Hugh Griffiths and DARPA representative Dr Joseph Guerci.  

General Masiello spoke about the tight US budgets and how these affect the way in which strategic context is handled, 
and radar technologies and priorities are pursued. He defined the strategic context as consisting of: the increasing 
global research and development competition; the electromagnetic spectrum; the fact that there’s less freedom of 
movement in space; and the growing sophistication in the Air Defence threat. In response to the strategic context, he 
spoke about pervasive radar technologies. These are growing areas of technology research, namely: ISR; 
Autonomy/maximizing human interaction; processing, exploitation and dissemination. In light of the tight budgets and 
strategic context, their drive in the US AFRL environment is to push innovation, produce more advanced technology 
demonstrators; and improve engagement and partnerships with industry and academia. 

Prof Hugh Griffiths of UCL, spoke about “clutter diversity” which I understood to describe the benefit obtained from 
multi-static radar. He coins it “the new degree of freedom in multi-static radar”. He stated that the radar of the future will 
be distributed, cognitive, multi-static, and spectrally efficient and may use unmanned platforms. He also mentioned that 
the benefits of bi-static radar are counter-stealth, a covert receiver which makes ECM difficult, a receiver which can be 
carried by a UAV, etc. In terms of bi-static clutter returns, the returns from a corner reflector will be less prominent and 
the tail of the K-distribution is shorter. This means that for a given probability of false alarm, the detection will be more 
sensitive for a bi-static radar. In summary, the bi-static configuration allows one to exploit an added degree of freedom 
to understand and quantify various geometries to obtain more benefit. It is predicted that the radars of the future will be 
less expensive and exploit clutter diversity. The phrase that has stayed with me from his presentation is “Big challenge, 
big pay-off”. 

Dr Joseph Guerci spoke about “Radar Cambrian Explosion”. He said: 540 million years ago, the modern phyla 
suddenly appeared; in 1969-1970, the internet or open net started; and in 2001, a statement was made that the radar 
field is dead. He explored and discussed the technologies that have sprung up in radar since 2001. He spoke about 
enabling technologies including DAWG (Digital Adaptive Waveform Generators), solid state transmitters, 
programmability in the front-end, AESA in PCB, digitization of front-end, and HP embedded computing (FPGA and 
GPUs). He then spoke about progress made in miniaturization and proliferation including installations in UAVs and 
handheld radars. He said that progress has also been made in advancing theory in areas such as cognitive radar, 
compressive sensing, adaptive waveform and MIMO. Developments in technology include software defined aperture, 
cognitive RF electronics, and TR modules adapted from the cell phone industry. Modern application areas he touched 
on included sensing inside buildings, seeing behind buildings and tracking vehicles without LOS but using multi-path. 
So overall, the statement that was made in 2001, that radar is dead, is invalid. 

Key insights: conference papers 

In this section, I want to highlight 4 papers which I enjoyed and would encourage the readers to read for more details, 
namely: “MIMO radar- where it makes sense to use it” by Eli Brookner; “RAST – Radar As Subscriber Technology for 
wireless spectrum cohabitation” by Joseph Guerci; “Recognition of air-planes using merged subspace classifiers” by 
Jonathan Pisane; and “Impact of wind-farms on obscuration on aircraft escort probability of success ” by Andrew Wind. 
These papers touched on NCTR, Wind-farms, MIMO, and radar combined with wireless comms. 

In the MIMO paper, Eli shows that MIMO does not give you an order of magnitude or better in angle resolution, 
accuracy and identifiability over conventional radars as claimed by various articles. This is apparently due to a wrong 
comparison of MIMO vs Conventional array. The performance gain is actually 1/sqrt(2). Joseph presents a new method 
that allows for non-interfering spectrum coexistence of radar and a wireless communication system. The radar is a 
subscriber on a cellular network and it is programmed to receive k-subscription waveforms which it combines to 
produce a RAST waveform. This waveform does not unduly interfere with the wireless comms if received through the 
side-lobes of the radar antenna. In a way, the radar community would have to adjust to the wireless requirements i.e 
sell out. 
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Figure 4: RAST physical set-up and design architecture 

Jonathan presents a method for recognising air-planes using merged subspace classifiers. Normally, an SSR is used 
to recognize air planes based on interrogators and transponders. Jonathan proposes a passive radar for recognising 
air planes based on RCS variation with aspect and bistatic angles. He achieves 88% recognition accuracy. Andrew and 
his team realised that as wind-farm areas expand, the radar tracking performance will be degraded and that this could 
negatively affect safety operations as far as Temporary Flight Restriction (TFR) zones are concerned. He presented 
methods for estimating probability of successfully intercepting unauthorised aircraft flying over a wind-farm towards a 
TFR. 

Conclusion 

Overall, I feel that the conference was value for money. I achieved the objectives of learning about the “the latest 
knowledge and thinking in radar”.  The following list summarizes some of the latest knowledge and thinking: 

 Spectrum sharing with wireless comms 

 Combining comms and radar – automotive radar 

 MIMO for wide area surveillance 

 Multi-static radar – cheaper than mono-static radars 

 Cognitive radar (adaptive RF amplifiers) 

 Inside building situational awareness (use of wifi RF signals) 

 Seeing behind buildings using multi-path. 

References  

1. IEEE Radar Conference 2014 Articles, Cincinnati, Ohio. 
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Research Papers 

Passive Coherent Location 

Abstract from ELECTRONICS LETTERS 7th November 2013 Vol.49 No.23. - Simulation and measurement of propeller 
modulation using FM broadcast band commensal radar. 

F.D.V. Maasdorp, 

J.E. Cilliers, 

M.R. Inggs and 

C. Tong 

 

A team of researchers in South Africa have reported 
an approach to estimating the propeller speed of an 
approaching aircraft using Passive Coherent 
Location in the FM broadcast band. This information 
could be used to help recognise aircraft from their 
radar reflections. 

Environmental resources 

Passive Coherent Location (PCL). Or Commensal 
radar (CR) is also known as passive bistatic radar 
(PBR) and, as the latter name suggests, it is a 
special case of bistatic radar. In bistatic radar the 
transmitter and receiver use distinct spatially 
separated antennas rather than a single antenna, or 
two antennas placed close together, as in 
monostatic radar. In CR, part of the reason for this 
separation is that the ‘transmitter’ is not really a part 
of the system but is replaced by ‘emissions of 
opportunity’, i.e. RF signals already existing in the 
environment, such as those from communication 
systems or commercial broadcast channels. CR 
systems locate and track targets by using the 
reflections of these signals from the targets. 

Over the horizon 

As well as detecting and tracking aircraft, radar 
systems can also provide different kinds of 
information about the detected aircraft. A large amount of research has been  conducted into using this information to 
identify the type of aircraft detected, this is known as non-cooperative target recognition (NCTR). NCTR is of particular 
importance in military operations where identifying friend from foe reliably is both essential and difficult, especially at 
the ranges of engagement made possible by modern weapons. Such identification is currently heavily reliant on the 
use of identification friend or foe (IFF) transponder systems. 

The radar cross-section (RCS) of a target is a measure of the strength of the reflections from the target, normalised to 
be independent of the distance from the transmitter and receiver. RCS is a function of many factors but these include 
the size, shape and materials of the target, making it useful for NCTR. Previous work has shown the usefulness of 
RCS at FM-band frequencies for aircraft recognition, since the RCS varies less rapidly with the orientation of the target 
than at normal microwave frequencies. However, given the many factors that can affect RCS, when it comes to 
recognising aircraft the more additional information available the better. 

Reading modulations 

In their paper, the team from South Africa’s Council for Scientific and Industrial Research and the University of Cape 
Town present a method for extracting the propeller speed of an approaching aircraft using CR signals, adding to the 
information available for recognising a target. 

Figure 5: Data from a series of flight trials with a 
Cessna 172 was used to test the ideas 
in this work. 



 

                 Aardvark Newsletter                         #8 
 

www.aardvarkaoc.co.za Page 13 

Their approach uses the effect of a rotating 
propeller on the polarisation of reflections of RF 
signals such as those emitted by FM-band 
commercial radio stations. The rotating propeller 
causes modulation in the polarisation of the 
reflected waves, which can be observed as 
amplitude modulation of the signals received by the 
CR system. 

One property of the system in particular makes the 
proposed calculations possible. Given the 
wavelengths of the FM broadcasts the team were 
using, which are long compared to the width of the 
propellers, they were able to treat the propellers as 
infinitely thin wires. From standard theory, this only permits scattering in the azimuthal direction relative to the axis of 
rotation of the propeller. That is, the polarisation angle will rotate, but the polarisation will remain. This fact makes the 
calculations surprisingly elegant and simple. 

The measured voltage in the receiving antenna will fluctuate according to the period of rotation of the scattered wave, 
itself a simple function of the propeller’s rotational frequency. Accordingly, the team can calculate the propeller’s rotary 
speed in RPM. This value, along with the height and speed of the aircraft, can then be compared to reference 
information for different types and models of aircraft. The reported work concentrates on the application of this 
approach to single engine propeller aircraft but the team are planning to extend the work to a wider variety of aircraft 
such as helicopters. 

Spectrum of possibilities 

The team’s work currently focuses on FM broadcast emissions as these provide the best coverage in Africa. However, 
several other emission sources including DVB-T, mobile telephone networks and even satellite transmissions have 
been shown to be viable sources for target detection with CR.  

The team also noted that given the possibility of taxation increasing the cost of using parts of the EM spectrum in the 
future, CR technology could provide a lower cost alternative radar technology. 

  

Figure 6: The work has so far focused on single 
engine propeller driven aircraft 
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Electro-Optical 

A versatile photogrammetric camera automatic calibration suite for multi-spectral fusion and 
optical helmet tracking  
Jason de Villiers, Robert Jermy and Fred Nicolls - CSIR and University of Cape Town. 

This paper presents a system to determine the photogrammetric parameters of a camera. The lens distortion, focal 
length and camera six degree of freedom (DOF) position are calculated. The system caters for cameras of different 
sensitivity spectra and fields of view without any mechanical modifications. The distortion characterisation, a variant of 
Brown's classic plumb line method, allows many radial and tangential distortion coefficients and finds the optimal 
principal point. Typical values are 5 radial and 3 tangential coefficients. These parameters are determined stably and 
demonstrably produce superior results to low order models despite popular and prevalent misconceptions to the 
contrary. The system produces coefficients to model both the distorted to undistorted pixel coordinate transformation 
(e.g. for target designation) and the inverse transformation (e.g. for image stitching and fusion) allowing deterministic 
rates far exceeding real time. The focal length is determined to minimise the error in absolute photogrammetric 
positional measurement for both multi camera systems or monocular (e.g. helmet tracker) systems. The system 
determines the 6 DOF position of the camera in a chosen coordinate system. It can also determine the 6 DOF offset of 
the camera relative to its mechanical mount. This allows faulty cameras to be replaced without requiring a recalibration 
of the entire system (such as an aircraft cockpit). Results from two simple applications of the calibration results are 
presented: stitching and fusion of the images from a dual-band visual/LWIR camera array, and a simple laboratory 
optical helmet tracker. 

For further information, please contact Jason de Villiers - jdvilliers@csir.co.za 

Improved real-time photogrammetric stitching 
Jason de Villiers and Jaco Cronje – CSIR and University of Cape Town. 

This work extends earlier work on the real-time photogrammetric stitching of staring arrays of high resolution videos on 
commercial off the shelf hardware. The blending is both further optimised for Graphics Processor Unit (GPU) 
implementation and extended from one to two dimensions to allow for multiple layers or arbitrary arrangements of 
cameras. The incorporation of stabilisation inputs allows the stitching algorithm to provide space stabilised panoramas. 
The final contribution is to decrease the sensitivity to depth of the stitching procedure, especially for wide aperture 
baselines. Finally timing tests and some resultant stitched panoramas are presented and discussed. 

For further information, please contact Jason de Villiers - jdvilliers@csir.co.za 
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Industry News 

Saab has received a steady state support contract for South 

African Gripen 

The order has a total value of SEK 180 million over the years 2013-2016. The 
South African Air Force has been operating the Gripen fighter system since 
2008 when the first Gripen was delivered. 

SAAB previously acquired a series of short-term interim support contracts, in 
order to operate the Gripen fighter system in South Africa. Since the signing 
of the contract, the company’s ability to conduct sustainable and long-term 
support operations has risen substantially, as has service efficiency and 
product availability. 

Following the signing of the contract, SAAB is implementing typical Gripen 
support services, which include the likes of engineering support, 
maintenance, repair and overhaul, and replenishment of spares. 

According to Magnus Lewis-Olsson, CEO of SAAB South Africa, “The 
contract is valued at over SEK 180 million for a three year duration, and 
marks the start of a deeper and extended relationship between Saab, 
Armscor and the South African Air Force.” He adds: “Gripen operations 
continues from the initial testing and delivery phase with ad hoc, short-term 
support efforts into a real sustained South African Fighting Force, constantly 
ready and supported by Saab.” 

This order comes at a time when Saab is also celebrating Brazil’s decision to 
choose the Saab Gripen jet fighter, which at the initial stages was valued at 
$4.5bn for 36 Gripen new generation jets. It is expected that this deal will 
open opportunities for the delivery of 100 or more aircraft. 

Comments Magnus Lewis-Olsson: “We are still celebrating having won Best 
Exporter at the DTI awards earlier this year, and with this deal our local plant, 
its 900 people and South Africa stands to benefit. This deal will further 
increase the export capability of South African technology.” 

Saab Grintek Defence is already exporting its products to various countries, 
with 90% of the systems being designed and produced at Saab Grintek 
Defence facilities in Centurion and Capricorn Park in Muizenberg. Uniquely 
South African developed and produced Saab products which stand to benefit 
include the IDAS electronic warfare self-protectionsystem, which recently won 
a R335m contract with another BricS-country company, India’s Hindustan 
Aeronautics. 

 

Defence and security company Saab opens an office in 

Botswana 

Saab is expanding its presence on the African continent and has recently opened an office in Gaborone, Botswana 

to further this goal. Saab, with its focus on military defence and civil security, has always made it clear that one of the 
company’s main goals is to be established as a high end solutions provider in the Sub-Saharan region. 

With the growing economy in Africa this expansion has been made all the more important. This is also in line with 
Saab’s establishment of its ‘Market Area Concept’ which consolidates the markets in which the company is active. 
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Jerker Ahlqvist, who will be heading up the Saab office in Botswana explains: “With the establishment of the market 
areas, Saab is expanding on all continents. With the growing economies in many countries in Africa there is a growing 
demand for defence and security products – and hence, a demand for Saab products.” 

Saab is now represented in South Africa, Kenya and Botswana in Sub Saharan Africa and is looking at other African 
countries to have Saab representation. “Botswana has been selected as the third country to open an office in due to its 
transparent business environment and solid business opportunities for various products in the Saab portfolio,” says 
Ahlqvist. 

Ahlqvist explains that the office in Botswana has primarily been established to provide a hub for Saab to increase its 
presence to market its products and to play a role to further strengthening the relationship between Sweden and 
Botswana. 

A System-of-systems Approach to Border Security 

The increasing flow of people and goods across our borders creates a need to efficiently manage and protect 
legitimate trade and travel, while preventing illegal immigration, identity fraud, human trafficking and smuggling. This 
can be achieved by implementing a security strategy that incorporates an optimal mix of personnel, infrastructure and 
technology. 

However, the full potential of the deployed technologies is not always realised due to a lack of integration between the 
different border security systems.  

The ideal scenario is a collection of task-oriented or dedicated systems that pool their resources and capabilities 
together to create an integrated system which offers more functionality and performance than simply the sum of the 
constituent systems. This is what is typically defined as a system-of-systems approach. 

This integration, while achievable, isn’t always easy – mostly due to the disparate nature of the systems that are 
typically deployed at borders and ports of entry. What is required is some sort of “glue logic”, referred to as an 
integration platform, to facilitate the integration. 

Integration platforms are computer software that integrates different applications and services. They typically contain a 
set of functional components, including a message bus to enable reliable messaging between applications and 
adaptors to perform translations between the protocols of the different applications. In this regard Saab offers two 
advance integration platforms, namely SAFE and TactiCall. 

SAFE is an advanced integration platform with a powerful command and control capability. It is based on an open 
architecture and offers a range of services to border security personnel via fixed, mobile, portable and web-based 
applications. 

These services include information 
sharing, decision support, workflow 
management, control of integrated 
systems, logging of all events and 
resource management. By making 
use of these services border security 
personnel are able to task resources, 
track them, perform video 
surveillance, handle alarms, provide 
access control, exchange 
information with external databases, 
create reports, etc. This can be done 
from either a central location or 
several decentralised locations. 

SAFE is modular and can therefore 
be scaled according to the size of 
the organisation and the required 
functionality. 
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How Saab can contribute to the Maritime security in the west 

African region 

The gulf of Guinea is plagued with challenges ranging from piracy to smuggling, trafficking, illegal fishing, dumping of 
oil and other illegal activities threatening the safety of the maritime domain. It is clear that the challenges are caused by 
the various aspects that surround the oil industry, kidnapping of oil company employees, food security, bunkering, 
extortion, national embezzlement, and smuggling. At the recent Coastal and Maritime Surveillance conference, in 
Accra, Ghana, Saab, as one of the associate sponsors, interacted with the naval officers and industry. 

From interactions with delegates it is clear that a ‘defragmented’ approach to maritime security does not provide a 
workable solution to the problems experienced at sea. 

Saab offers an integrated approach: a single point of contact with a ‘turnkey’ Integrated Technical solution. In the 
maritime environment, information needs to be transmitted from the maritime domain to the ground stations or 
command centres for decision making. Aerial surveillance is part of the capability required, but there are other factors 
to consider. The range of the airframe will count in terms of area surveillance, the sensors that will be utilised to detect 
the threat and finally communication will have to be available to give orders and instructions from the command centres 
to react to the threat at hand. 

Saab has the solution: unique and custom C4I solutions that enhance decision making, optimise operations and 
develop human resources. These solutions are offered as stand-alone and as integrated elements and include a wide 
range of tactical communication products, decision support and C2 solutions as well as training and simulation tools 
and services. 

Of course, in this setup, naval and ground based support must be available to execute any action required, as well as 
initial training of the observers, pilots, navigators, technicians and operators. Saab products offer good surveillance, 
detection and classification of activities, fisheries inspection, transportation and MEDAVAC, counter-smuggling, 
immigration control and EEZ monitoring of the maritime domain. 

 

In terms of the above, Saab offers the SAAB 340 Maritime Surveillance Aircraft, a cost effective maritime surveillance 
platform and the Skeldar, an Unmanned Aerial System (UAS). In addition, Saab provides solutions for surveillance of 
coastal areas from air, land and sea. The solutions are state of the art sensors such as radars, AIS/secure AIS, CCTV 
etc. together with highly advanced software applications which collect, distribute and display the obtained maritime 
situational information. 

It should be noted that security at sea should at all times be combined with underwater systems that can detect any 
movement of objects under the sea approaching the harbour – and, of course, Saab has these products to offer that 
can be tailored for its clients. 

With the existing solutions to the wide-spread problems experienced at sea, there should be no reason for 
governments and maritime officials to feel like they are fighting a losing battle. 

______________________________________________________________________________________________ 

For any inputs/comments on this newsletter, please contact Christo Cloete at ccloete@csir.co.za or 012-841 4485. 
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