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Military UAVs are becoming more and more common in 
combat and peace-keeping roles for aerial reconnaissance, 
target acquisition, battlefield management, search and res-

cue, communications, munitions and payload delivery, impact and 
disaster management, infrastructure monitoring and more. The US 
military UAV market is forecast to grow at a CAGR of 12 % and the 
market in the Asia-Pacific region is expected to grow at around 8 %, 
while spend in Europe on military UAVs is expected to reach over 
$ 24 billion. There is growth, too, in civil UAV markets in areas such 
as land surveys, disaster forecast, infrastructure surveys and other 
commercial applications. Indeed, EasyJet recently reported that it is 
developing maintenance drones in conjunction with experts from the 
University of Bristol to aid in inspection of its fleet of Airbus aircraft. 
The drones, fitted with video cameras and laser scanning systems will 
map the surface of the aircraft and report damage back to engineers.

Whether operating autonomously or under the control of a 
ground-based operator, the functions involved in flight control, data 
acquisition, flight handling, strapdown and communication are highly 
complex, and that complexity is increasing rapidly as UAVs are de-
veloped for ever more demanding tasks. What all of that means is an 
explosion of data, with regard to both the on-board systems and data 

transmitted back to ground stations (perhaps from multiple UAVs in 
many different areas).

A UAV will incorporate multiple sensors for on-board monitoring, 
feeding data to and from the flight control and flight management 
systems. The principle task of the flight management system is to 
determine the aircraft’s position and to verify the accuracy of that 
position. A modern flight management system might use numerous 
sensors (including GPS, radio aids and inertial reference systems), 
and continually cross check these sensor values to verify absolute 
position and any deviation from a reference flight control plan. At the 
same time, the flight control system is continually monitoring attitude 
and altitude (perhaps with vision technology), inertial data, fuel data 
and more. All of this data has be stored and managed from within 
the UAV’s own embedded operating system, which will necessarily 
be resource-limited. Then there is the mass of data transmitted back 
to the ground station – particularly in military environments where 
hundreds, if not thousands, of UAVs might be deployed at any one 
time. As well as flight systems and ordinance data, the transmissions 
might include photographs and video. 

In 2009 it was said that the USA’s UAVs alone generated 24 years’ 
worth of video if watched continuously, and the latest UAV models 
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are expected to produce 30 times as much information as those from 
2011. Alongside this, the ground station will maintain data logs, flight 
logs and parameters, mission plans and other data that will be needed 
for the UAV in flight.

The database requirements for UAV applications are, therefore, 
complex. A reliable and scalable database solution is required. This 
needs to be portable from platform to platform, and to have a flexible 
design architecture that can be modularised for later certification, if 
required. It is important to have a database system that is flexible 
enough so that it can be easily modified to be compliant with spe-
cific airborne capability standards or integrated into non-standard 
development platforms. Within the UAV operating system itself, the 
on-board database has to provide protection for global variables to 
prevent read-write conflict and race conditions. It may need to act 
as a data logger for a ‘smart sensor payload’, and synchronise that 
data with flight control information. The UAV system must also be 
able to manage and share information between the in-air vehicle and 
the ground control station, with seamless communications - perhaps 
through an encrypted data link. 

Further, the database solutions employed must, on the one hand, 
have a small enough footprint to run with resource-limited on-board 
systems yet be powerful enough to manage large streams of live 
real-time and mission critical data. Equally it has tobe sophisticated 
enough within ground station applications to aggregate, sort and ana-
lyse data from many different UAVs, enabling improved confidence 
in mission decisions, improved performance in adverse conditions, 
and – in military applications particularly – improved performance 
against countermeasures. And these systems must be able to run 
and manage data 24/7 with no downtime.

Embedded database technology, such as Raima’s RDM data manage-
ment system, provides a solution in challenging UAV applications. 
Relied upon in numerous military and commercial applications, 
Raima’s RDM embedded database technology products are cross-
platform, small footprint, fast and reliable persistent, in-memory and 
hybrid database solutions which are optimized for workgroup, live 
real-time, embedded and mobile operating systems. 

They are designed for distributed architectures in resource-
constrained environments, and developed to fully utilise multi-core 
processors. Importantly, they are suitable for running on a wide 
variety of platforms, and support multiple APIs and configurations 
which provide developers with numerous powerful programming 
options and functionality.

RDM Embedded provides a rugged, scalable and local solution for 
the handling of large amounts of data at any time, locally. Platform 
independent, it can run on everything from popular OS options such 
as MS Windows, Linux and iOS to real time systems such as Wind 
Rivers’sVxWorks, QNX Neutrino and Green Hills INTEGRITY, as well 
as many others. As well as supporting multiple processor and multi-
core architectures, the RDM data storage engine provides a set of data 
organisational features that you can use to control in-memory, disk-
based or remote storage to provide the best possible performance 
in an embedded systems application.

With its small footprint, low CPU requirements, reduced memory 
and features designed for use in mobile and in-memory applications, 
RDM Embedded delivers vastly improved stability on resource-
constrained systems compared with conventional database solutions. 
Hybrid and in-memory operating modes enable the database to be 
configured to run completely on disk, completely in-memory, or a 
hybrid of the two, combining the speed of an in-memory database 
with the stability of on-disk in a single system. RDM improves on 
conventional embedded database products that store data in a flat file. 
As more and more products and applications generate data, there are 
too many log files for a flat file system to cope with efficiently. RDM 
not only collects the data in a more structured and meaningful way, 
but also allows pre-processing of the data actually on the embedded 
device itself before sending the most relevant data to other systems 
for further analysis or long-term historical data storage. Importantly, 
RDM makes data available wherever it is needed. RDM can replicate 
data between computers on a network and via the Internet to systems 
outside the embedded network environment. This can be used to 
improve the speed of processing, data backup security and system-
wide data availability.

Conclusion

There is no doubt that the UAV market will continue to grow rapidly, 
with military commanders requesting more and more to be deployed 
for intelligence, surveillance, reconnaissance and even payload deliv-
ery, while the commercial market too comes to realise the benefits of 
UAVs in civil applications. The resulting data explosion poses many 
challenges, but embedded database technology such as Raima’s RDM 
offers a capable solution.


