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The Technology

Telenav |1

Telenav is a unique, patented system that dlows digitd data to be encoded into
andogue video dgnds. The sysem was developed with the support of the British
Govenment DTl and has resulted in Navtech winning severd awards for the
technologica innovation involved.

Although Telenav will accept any srid data in RS232 format, the sysem was
origindly conceived as a method of adding GPS podtiond data to video sgnas so
that each video frame is ‘tagged’ with information showing where and when the
image was captured. Unlike other systems, Telenav does not ‘burn’ the data into the
video frame, rather it insarts the data into the spare video lines of the ‘vertica
intervd’. In this way none of the video image is log and audio channds reman free
for their intended use.

Tdenav is an ‘intdligent’ system, it checks to see if there is dready any daa on the
gpare video lines and fits around any that it finds. Once ‘encoded’, the video sgnd is
securdy and permanently tagged with data The information is available to a viewer at
will by playing the encoded video into a Telenav unit set to ‘decode mode. Various
display formats are possble at the touch of a button and the daa is Smultaneocudy
output on a serid port (RS232) for interfacing with a computer-based system.

Applications for Teenav have been diverse with sysems in operation around the
world. Aerid survey/survellance is one of the most common uses so that ‘post-
flight', the recorded video footage has an accurate geographic and time reference.
Specid software has dso been developed to link Telenav encoded video to a moving
map display — see RTGIS on page 7 — and Telenav forms the basis for Navtech's
auto-tracking antenna system known as ‘ Telenav MICROTRACKER’ see page 4.

Tdenav is avaldble with a vaiety of options to suit different gpplications, an
encode/decode unit and sample * screen shot’ are shown below:

A typicda encode/decode screenshot
The Tdenav Il of Tdenav encoded video with time,
encode/decode unit. date and GPS data dl vishble.




MICROTRACKER

MICROTRACKER is based on Telenav daa encoding technology and dlows a high
gan directiona receve antenna to be automaticdly Steered towards a moving
microwave video transmisson source. it is desgned for ar-to-ground video downlink
goplications, in ether police surveillance or TV broadcast roles.

In these roles, one can use omni-directiona antennas for both the transmit and receive
pats of the sysem but ther ability to cover a hemisphere of sght means that the
tranamisson range is reduced, consequently omni-antemnas are more suitable for one,
rather than both, ends of the system.

Hemisphereof _—Y

antennarange \

‘Profile view of omni-omni system (not to scale)

A more typicd configuration for a long-range downlink is to mount an omni-
directiond antenna (typicdly 5dB gain) on the transmitting arcraft and to have a
high-gain directiond antenna (typicdly 13 —19 dB) a the ground receive ste. This
increased gain improves the distance over which a Sgna can be received but in order
to achieve this the gain is ‘focused’ into a cone rather than a hemisphere. Because of
this narrowing of the beam it is necessary to deer the antenna in the direction of the
trangmisson source to mantan the sgnd, othewise the sgnd would only be
received when the aircraft passed through the cone of reception.



Hemisphere of Cone of
antennarange antennarange

‘Profile view of omni-high gain system (not to scae)

Since the sgna broadcast from the aircraft is encoded with GPS data (by Teenav),
the recaving antenna sysem needs only to know its own GPS-derived location to
perform a smple cdculation usng these two pogtions in order to derive the direction
in which to seer the antenna. The system incorporates its own high accuracy, integra
flux-gate compass that provides the bearing reference.

Once the sgna has been receved on the ground it can be displayed, distributed,
viewed and recorded by various means. The images and data can dso be fed to the
Red Time Geographic Information System on a PC to display the arcraft's podtion
on amoving map alongside the video feed (see page 7).

Points to note on the MICROTRACKER system include;

1) Operation is fully autometic, with software driven search routines that re-acquire
the sgnd if it is temporaily logt for any reason (eg. sgnd obscured by a land
feature).

2) The data does not use any audio or separate telemetry channds — it is carried at full
transmission power with the video.

3) Standard antenna gains of 13, 16 or 19dB are offered which satisfy the vast
mgority of requirements. The antennas used incorporate the latest phased-aray flat
pane technology.

The Navtech Sysems MICROTRACKER is the result of nearly ten years prior
experience in goplying GPS technology to the requirements of auto-tracking antenna
sysdems. Navtech was a pioneer in the introduction of GPS-based, long-range
microwave video downlinks from a tranamitting helicopter platform to base dations.
The compact desgn provides a uniquely flexible, high performance tracking solution
a a very dtractive cost and is now used by operators around the world. The full
MICROTRACKER rangeis outlined on pages 8-14.



Microwave Radios

Navtech has developed its microwave link tracking systems in close cooperation with
some of the world's leading suppliers of microwave radios. We work with radio
suppliers in both the UK and USA and purposaly designed our MICROTRACKER
system to be compatible with any radio equipment.

Operators thus have the option of utilisng ther exising transmitters and recaivers if
they have suitable equipment thereby avoiding the need to invest in new radios.

In most applications however, complete new sysems are required. Navtech has
sedlected what it consders to be the most appropriate radio equipment from the ranges
avalable in terms of dze, cod, performance and reiability. A popular choice is the
range offered by the USA manufecturer, GMS (Globd Microwave Systems), one of
whose radios is shown below:

GMS Microwave Radio




RTGIS

RTGIS (Red Time Geographic Information System) is a software package that alows
ground-based personnd to view the received video images dongsde a moving map
digolay showing the postion and track of the transmitting camera platform (aircraft).
The sysem works ether in red time as dgnds ae received or can be used with
previoudy recorded Telenav-encoded video footage for ‘ post-operation’ andyss.

The software is designed to operate on a PC and uses industry-standard GIS
principles. Mot mgp formas can be utilised;, either previoudy digitised maps that
might dready be in use on an operator’'s GIS platform through to printed, ‘paper’
maps that can be scanned, digitised and geo-referenced.

RTGIS forms a very useful tool in a wide variety of survey, surveillance and security
goplications. In ‘live Policing operations it provides the ground commanders with a
complete overview of their arborne assets (and the images they are capturing) and
post-event enables the operation to be properly reviewed. At any time, ether ‘live or
‘recorded’ images can be frame-grabbed and stored.
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An RTGIS screenshot.




System Overviews - Aircraft Transmission Systems

A vaiety of options ae avaladble to it different inddlation and operationa
requirements. In order to minimise payload, an omni-directiond antenna of 3 or 5dB
gan, isusudly fitted on the aircraft.

3dB Omni
Antenna
10w Transmitter > idr::t)ecq)nrgnl
Teenav Il /
GPSData \ pp—
Encoder e
2w Trangmitter  +—p» Eg‘w"’e/r ;O\YIT\‘ID /
\A 5dB Omni
Antenna
gr%? Gcll;la!c’irdﬁr.]e of sight Medium Long
and 2.4G?—|z frequency) 9 5-20 miles 20-50 miles

The hdicopter equipment can vay in the naure of the inddlaion; permanent,
designed to be indaled as a fixed feature on a particular arcraft and semi-permanent,
designed to be fitted but readily transferable to other aircraft as and when necessary.

The second option makes use of a briefcase containing al necessary encoders, power
supply, encryption equipment and microwave trangmitter. All sysems follow the

template below;
GPS Antenna
TELENAV I Microwave
> GPS Data Encoder Transmitter
with integral x
P GPS Receiver
Video
Signal
h 4
DC/DC | 1avbeC Video Encryption
—»|  convertor (optional)
28v DC

Omni-Antenna




Core Aircraft Equipment

There are severd core dementsto every arcraft system;
Telenav GPS Encoder with integra GPS Receiver
Microwave Transmitter
Power Convertor
Trangmisson Antenna

The photographs below show these components...

Tdenav GPS encoder

. Microwave Transmitter

DC/DC power convertor

Encryption unit
(optiond see below)

5db omni-directiond antenna
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Air craft Equipment Options

Options available for aircraft include;

1) Signal encryption for secure downlink (ground decryption unit required). Navtech
utilises the highly regarded Viewlock system from Ovation Technology.

2) Higher power transmitters. Outputs greater than 10W can be provided by means
of an additiona power amplifier, subject to loca authority ERP restrictions.

3) Antenna actuator. A skid-mounted actuator can be fitted to deploy the antenna
below the arcraft's body and skids whilst in flight. This maximises performance and
reduces the possibility of signd shielding during aircraft manoeuvres.

4) Trangenna. The latest addition to the Navtech range is the Trangenna unit
incorporating a 10W microwave transmitter and a 5dB omni-directiona antenna into
the same unit. By reducing the cable distance between the two units, the potentid loss
of 9gnd often associated with such systems is grestly reduced.

‘“Trangtenna unit,
incorporating;
microwave
tranamitter & 5dB

omni-antenna.

Combining the two elements aso creates a more compact unit meaning that less of the
precious space on board is occupied by the equipment. The Transtenna is entirely self-
contained, requiring only power and video connections to be made.
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System Overviews - Ground Receive Systems

The diagran below shows the recommended antennas for a variety of applications.
These can of course be customised and used Smultaneoudy to receive from one
trangmitting source. All medium and high gain antennas used in Navtech's downlink
systems feature circular polarisation. This, combined with the directiondity of the
recave antenna, minimises the posshility of multipath interference in difficult receive
locatiors.

Grab & Go with
Omni-antenna
Manud Grab & Go with 13dB
tracking Antenna & tripod
13dB Antenna
Portable |~ | Auto- | | Combi VI
trackin MICROTRACKER
"9 ™Sal 16dB Antenna
. Mobile 13dB Antenna
am .
Choice? | P Modle > Command Post <:
16dB Antenna
Rooftop/Tower 16dB Antenna
Fixed 5 Mounted <:
MICROTRACKER 19dB Antenna
gﬁ? Cil‘-;'fﬁe o ey Short Medium Long
and 2,4G?—|z frequency) 9 <5 m|IS 520 m||$ 20-50 mIS
A basic ground receive system configuration;
MICROTRACKER Video Decryption Video
controller (optional) Amplifier
—F
MICROTRACKER |
with integral receiver 110/230V AC
or12vbe verR | | || TV Monitor
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Fixed Ground Units

Desgned for permanent inddlation on a rooftop or mast (or both), this
MICROTRACKER sysem makes use of its permanency by (usudly) employing a
larger antenna to maximise the sysem’s gain. This is the most common variant of the
ground sysem dnce most applications involve transmisson to some form of
headquarters.

Receive antenna options of 13dB, 16dB or 19dB gain are available depending on
operational range requirements, together with a 7dB ‘up-look’ antenna to ensure

continuous signa reception in direct ‘over-fly” Stuaions.

The system control unit is designed for either 19” rack or desk-top mounting in the
HQ control room where an integrd LCD display shows sysem satus and the received
video picture.

The video sgnd can be digtributed throughout a building or even to remote locations
by landline. Further information can be provided by supplying the sgnad to the
RTGIS system.

MICROTRACKER
in atypicd madt-top
ingalation
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M obile Ground Units

Desgned with versility and flexibility in mind there are two mobile variations of
MICROTRACKER, dlowing maximum flexibility for obtaining downlinked pictures.

The firg is desgned for mobile command posts (MCPs), which in turn can act as a
gand-alone tracking centre or a secondary tracker to a fixed dte tracker. With the
MICROTRACKER sgted on top of an extending mast on the MCP, this variant can be
deployed to any suitable location either in proximity to an incident or a a point of
easy access for commanding officers. Naturdly, in exceptiond circumstances where
an arcraft may be operaing out of range of a fixed ste MICROTRACKER, the MCP
option provides an ided dternative.

The MCP system uses either a 5dB omni-antenna for short-range applications or a
MICROTRACKER with 13dB antenna with 7dB uplooker for over-fly stuations. The
control unit ingde the vehicleis either adesk-top or 19” rack unit.

MICROTRACKER

fully deployed on &
Mobile Command

) Pogt vehicle.

14



The Combi Microtracker

If a Mobile Command Post or amilar is unavailable, the second variation of Mobile
MICROTRACKER, the Combi presents an ided aternative. The Combi is compact
enough to fit in the rear of a vehicle and is capable of being ready to track an aircraft
within minutes of s-up. The unit is light enough to be handled by one person and
sturdy enough to handle various weether conditions.

The Combi contains al the necessary items for a stand-aone tracking antenna system
— auto-tracking antenna, controller, microwave recelver, video digtribution & power

supply sockets, emergency battery etc.

The Combi set
up in atripod
deployment.
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‘Grab and Go' Cases

To fulfil the requirement for compact, portable systems, Navtech has developed its
range of Grab and Go Cases. These are housed in sturdy, shockproof Pelicases and are
designed for rapid deployment.

Surveillance Case

This case is used to record Telenav GPS encoded video on-board the arcraft typicaly
in arborne survellance applications. The case incorporates a Teenav
encoder/decoder with an integra 5° LCD display and a Hi-8 VCR dlowing both in-
flight data encoding and recording and post-flight viewing of encoded video.

Aircraft Transmit Case

This case is used to encode GPS into the video signa prior to its transmission to the
ground via a microwave link for red-time viewing. Desgned to be used in
conjunction with the Trangtenna unit (page 10), the case is sdf-contained with the
minimum number of connections needed to aircraft systems and the antenna.

Aircraft Tranamit Ground Receive Case (open)
Case. with Survelllance Case

Ground Receive Case

The ground recelve case is designed to be carried by vehicles such as police patrol
cars and integrates a microwave receiver, Hi-8 VCR and 104" LCD TFT display. It is
supplied with both a 3dB omni-antenna for short-range reception and a hand-hed
12dB helix for longer range use. The system is ready for use as soon as power is
supplied to the case; a battery back-up is included to ensure continuous operdtion in
the event of short-term loss of externa power.
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Contact Details

Should you have any questions or queries, please don't hesitate to contact

us at;

UK, Europe and Rest of the World

Roger Cooper

The Hollies, Naseby Road
Clipston, Market Harborough
Leicestershire, LE16 9RZ

United Kingdom

Td: +44 (0)1858 525454

Fax: +44 (0)1858 525462

E-mall: info@navtechsystems.co.uk

17

USA and North America

Geoff Leighton

8035 Knightshayes Drive
Manassas

Virginia, 20111

USA

Td: +1 703 3315800
Fax: +1 703 331 5888
E-mal: stuint@erols.com





