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(57) ABSTRACT 

A ?eld unit for Warning of a danger of collision between an 
aircraft and an obstacle, in particular a topographical ground 
obstacle or an obstacle formed by a mast, building or aerial 
cable structure, comprises a multi-part tubular mast having 
devices for ?xing a solar panel and a radar antenna; an elon 
gate radar antenna in an environment-protective casing, 
Which, With an electronics unit, forms a radar system for 
synthesized radar detection of an aircraft in a radar coverage 
area; a central processing unit for identifying on the basis of 
information from the radar system an aircraft Which is in a 
Zone of the radar coverage area and Which on the basis of 

radar information such as direction, distance and/or speed 
computes a collision danger area; and a high-intensity light 
system and radio transmitter system that can be activated by 
the central processing unit upon detection of an aircraft in a 
collision danger area. The radio transmitter system may be a 
VHF or UHF radio transmitter system for providing a radio 
signal modulated by an audible Warning signal, preferably a 
voice Warning signal, Whilst the light system preferably com 
prises a stroboscope light system. The ?eld unit is arranged 
for communication With other similar ?eld units for remote 
activation of light or audio Warnings in a neighbouring ?eld 
unit. 

21 Claims, 17 Drawing Sheets 
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SYSTEM FOR AVOIDANCE OF COLLISION 
BETWEEN AN AIRCRAFT AND AN 

OBSTACLE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

Notice: More than one reissue application has been ?led 
for the reissue of US. Pat. No. 7,136,011. The reissue appli 
cations are application Ser No. 12/685,117 (the present 
application), and application Ser No. 12/031,908, now US. 
RE 41153. 

FIELD OF THE INVENTION 

The invention relates to systems for avoidance of collision 
between an aircraft and an obstacle on the ground, and relates 
in particular to systems of this kind that comprise a radar 
device for detection of an aircraft in ?ight and a device for 
warning the operator of the aircraft of a possible collision 
obstacle that is in the vicinity of the aircraft. 

BACKGROUND 

Accidents in which planes or helicopters ?y into power 
lines happen once or twice a year in Norway, and almost 
weekly in the USA. These accidents often result in the loss of 
human life and substantial material damage. The accidents 
are a clear indication that today’ s marking of power lines and 
other aerial obstacles is not good enough. Marking of aerial 
obstacles using a system for avoidance of collision between 
an aircraft and an obstacle, hereinafter called OCAS, can 
reduce the number of accidents of this type considerably. 
US. Pat. No. 5,351,032 discloses a short-range radio sys 

tem, wherein the system provides both audio and visual warn 
ings to the pilot of an aircraft of an upcoming power line. The 
system comprises a small narrow-band transmitter which uti 
lises power from the power line, wherein the narrow-band 
transmitter may be installed on top of a power line tower or 
within already existing warning balls on the power line. The 
narrow-band transmitter provides a continuous warning sig 
nal to aircraft that approach the deployed narrowband trans 
mitter, and a receiver installed on board the aircraft capable of 
receiving the warning signal from the narrow-band transmit 
ter will, upon receipt of the warning signal, trigger both an 
audio and a visual alarm to alert the pilot of the aircraft to the 
potential hazard. Thus, the system requires that a part thereof, 
in this case a systemadapted receiver, should be located in the 
aircraft, and will only be effective in warning aircraft that 
have a part of the system installed therein. Therefore, aircraft 
that do not have a receiver of this kind installed will not be 
able to take advantage of the possible warning that the nar 
row-band transmitter could give. Furthermore, the system 
does not include any means for determining the distance 
between the aircraft and the obstacle, and it will thus be a 
matter of chance whether the receiver in the aircraft picks up 
the warning signal at a short or a long distance, which may 
result in a warning that is too late or in an unnecessary warn 
ing to aircraft which are at a great distance, but nevertheless 
within the maximum range that is determined by the propa 
gation potential of the radio waves, the presence or absence of 
noise sources and the sensitivity of the receiver in question. 
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2 
Thus, it is an object of the present invention to provide a 

solution that can give a warning to an operator of an aircraft in 
order to prevent collision between an aircraft and an obstacle, 
which overcomes the drawbacks of the previously known 
solutions. 

SUMMARY 

The present invention provides a system for avoidance of 
collision between an aircraft and an obstacle, characterised by 
the features set forth in the attached independent patent 
claims. 

Additional advantageous features of the invention are set 
forth in the attached dependent patent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following description, the present invention will be 
explained in more detail with the aid of examples and with 
reference to the attached drawings, wherein: 

FIG. 1 is a structure chart showing the main elements of an 
OCAS system according to the invention; 

FIG. 2 is an illustration of an example of an OCAS unit 

according to the invention; 
FIG. 3 shows an OCAS unit according to the invention and 

an embodiment of a mast that will be an integral part of an 
OCAS system; 

FIG. 4 is a schematic illustration of an example of the 
determining of a vertical warning boundary for an OCAS 
solution according to the invention; 

FIG. Sis a schematic illustration of an example of detection 
and warning Zones in an example of the utilisation of an 
OCAS system according to the invention to warn of a power 
line obstacle for aircraft travelling at a speed of less than 200 

knots; 
FIG. 6 is a schematic illustration of an example of detection 

and warning Zones in an example of the utilisation of an 
OCAS system according to the invention to warn of a power 
line obstacle for aircraft travelling at a speed of more than 200 

knots; 
FIG. 7 is a schematic illustration of an example of detection 

and warning Zones in an example of the utilisation of an 
OCAS system according to the invention to warn of a ?xed 
point for aircraft travelling at a speed of less than 200 knots; 

FIG. 8 is a schematic illustration of an example of detection 
and warning Zones in an example of the utilisation of an 
OCAS system according to the invention to warn of a ?xed 
point for aircraft travelling at a speed of more than 200 knots; 

FIG. 9 indicates in principle two possible types of warning 
that can be components of an OCAS system according to the 
invention; 

FIG. 10 is a general outline of a possible scenario involving 
an installation of an OCAS system according to the invention 
on a power line and detection and warning Zones for an 
aircraft travelling towards the system installation; 

FIG. 11 shows an antenna con?guration for a radar in an 
OCAS system according to the invention; 

FIG. 12 is a more detailed schematic diagram of a radar 
antenna architecture as show in FIG. 11. 

FIG. 13 is more detailed schematic diagram of an antenna 
architecture as shown in FIG. 11 with the addition of control 
and signal generation electronics; 

FIG. 14 is a schematic illustration of examples of antenna 
panel designs for an antenna architecture as shown in FIG. 11 
or FIG. 12 for an OCAS solution according to the invention; 












