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ATERMES's A-TOM500 Series laser bird deterrent is a stationary de-
vice that uses a green laser to scare birds away from runways and 

immediate vicinity. 

BIRD STRIKES STATISTICS 

According to the ICAO and the International Bird Strike Committee (IBSC), 90% of bird strikes 
occur at or near airports. 

More specifically, a careful analysis of the 9,636 
bird incidents that occurred in the whole USA, 
France and the UK over the period of July 2010 
through June 2011 at their 383 airports with 
10,000 or more aircraft movements per year indi-
cates that 73% of bird strikes occurred on run-
ways during take-off and landing with birds 
taking to the air from the runway and/or imme-
diate vicinity. 

The same data say that 38% to 51% of those bird 
incidents – depending on the location – occurred 
in light conditions where the A-TOM500 laser bird 
deterrent is 100% effective; namely, at night, dawn 
and dusk times, and at day in overcast sky conditions. 

That is to say, A-TOM500 could have prevented 2,700 to 3,600 bird strikes in these regions 
over this one year period! 

A field proven technology 
The 3-year real world testing conducted in 2003 through 2005 at both civil and military airports 
in France and up to 8 years of experience at airports where the system is installed clearly 
demonstrate that A-TOM500 reduces the number of bird incidents by 40% or more. 

COLOR VISION OF BIRDS 

Pr. Jean-Luc Briot is ornithologist and works at the French Directorate General of Civil Aviation 
(DGAC), where he is heading the Wildlife Control Department. Briot has also been chairing the 
IBSC Aerodromes Group for several years and is a member of the ICAO Air Navigation Bureau. 

After nearly 10 years of scientific research, Briot demonstrated that birds are highly visual ani-
mals: birds mostly and always react to the SIGHT of danger, as they do when they all fly 

away as a car approaches.  

Briot also demonstrated that 
birds are primarily sensitive to 
the color green. The picture 
shows the bird's eye absorp-
tion of light against the wave-
length. It clearly points out a 
peak at around 530 nm wave-
length, which is that of the 
green color. Basically, birds 
are five times as much sensi-
tive to the green than to the 
red light. 
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GREEN LASER TECHNOLOGY 

A-TOM500 was born from and is backed by Briot's works and findings for the aviation communi-
ty: it uses VISUAL (green laser) means to create a PERMANENT (robotized) threat for birds. 

Such bird deterrent laser system is the most effective way of scaring birds away from 
runways. 

The system is installed minimum 150 meters away from the runway center line (see above fig-
ure) and delivers a big 152 mm diameter laser beam. The green laser constantly sweeps across 
the runway – from right to left and left to right – on pre-programmed paths at speeds up to 10 
m/s and some distance (25 cm to 50 cm) above the runway center line. The laser is always 
pointed at the ground, beyond the opposite side of the runway. Depending on the runway profile 
and surrounding airfield topography, one system can cover runways of up to 2500-3000 m. 

The system is fully automatic and can operate 24/7, with remote monitoring and control through 
LAN, Internet or wireless. 

The laser stick-like effect 
Birds perceive the bright green beam as a long stick coming 
their way (see right hand picture). The only alternative they 
have to avoid the "stick" is to fly away. This is a survival re-
flex, the same reflex as a bird flying away as a car ap-
proaches. 

This is the basics of this unique visual deterrent. 

PRODUCT DESCRIPTION 

The A-TOM5xx laser bird deterrent is an automatic, stationary device designed for long-term 
outdoor operation in all weather conditions. 

The system is a Class 2M laser product, as per the IEC 60825-1 
standards for Laser Safety. It poses virtually no risk to eyes, including 
when viewing the laser beam directly. 

The laser motion is achieved 
by a two-axis closed loop con-
trolled Azimuth-Elevation gim-
bals system, where azimuth 
and elevation are the horizon-
tal and vertical angular posi-
tions of the beam, respectively 
(see right-hand picture). 

The system is fully automatic and can operate 24/7, with remote mon-
itoring and control through LAN, Internet or wireless. 

All operation parameters are logged into a built-in black-box and can 
be displayed or retrieved remotely. Most importantly, the temperature, 
humidity and due point inside the system enclosure are constantly 
monitored to automatically eliminate condensation through an ad-
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vanced environmental control system, and the laser unit current consumption is recorded to 
check for possible laser aging.  

 Advanced System Architecture 

A-TOM5xx is designed as a computer controlled device network. The picture below illustrates 
how this is all arranged inside. 

This piece of high-technology bird dispersal equipment is protected by an IP55 certified enclo-
sure, providing front line defense against dust storm and heavy rain. 

An advanced environmental control system ensures optimal air conditioning – both in tempera-
ture and humidity – inside the enclosure and automatically removes occasional condensation. 
This prevents unwanted laser diffusion and keeps the laser and other electronic devices within 
their specified operating conditions in all weather conditions. 

The system also incorporates a lightning shutter. 

The A-TOM5xx Series laser bird deterrent is designed to operate in severe tropical weather 
conditions. 

 High Precision Positioning 

Simple geometry says that a slight 1/10
th
 of a degree deviation of the laser elevation at the A-

TOM5xx location – i.e. the system elevation axis – generates a huge 2.6 meters vertical devia-
tion 1500 meters away. As the laser must be terminated on the ground at all times, this calls for 
ultra-high dynamic positioning accuracy of the gimbals system that moves the laser. This is high 
precision mechanics and motion control. 
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Through advanced hardware and software design and construction, the closed-loop controlled 
two-axis azimuth-elevation system delivers 5/1000

th
 of a degree dynamic positioning accura-

cy during scanning, thereby ensuring a vertical deviation from the pre-programmed laser path 

not exceeding 13 cm 1500 meters away (max 5 inches vertical deviation 5,000 feet away). 

 Fully Automatic and Safe, Unattended Operation 

This laser bird deterrent is fully computer controlled. It incorporates IP sensors and devices for 
automatic control and monitoring and automatic failure/error detection. 

Up to 4 laser paths can be programmed at the time of installation – or any time later on – and 
run in a user-specified sequence. Any tracking error – i.e. any laser deviation from the pro-
grammed path – is automatically detected and the laser is shut down instantly, while operation 
is paused. This ensures superior safety operation. 

 Remote Control and Monitoring From Wherever Desired 

Monitoring and control of the system is achieved through a Windows XP-based, user-friendly 
and intuitive user interface. 

The schematic below shows how the system is connected to the airport network. The com-
mand/data communication is performed either through Ethernet cable, or via point-to-point wire-
less connection (one directional antenna at each end for each system), or through WiFi connec-
tion. 

Laser operation and input/output parameters, motion control, temperature, outside ambient light 
and connection parameters are constantly monitored. The iBoot unit ensures safe and reliable 
system shut down when an error is detected, then safe and reliable operation resuming after 
suspension. 

The camera is bound to the azimuth-elevation gimbals motion – hence to the laser motion – 
therefore continuously giving visual check on where the laser actually terminates on the ground. 
Users can shut the system down at any time and from wherever in the network, then resume 
operation. 

The following key parameters are logged in the embedded computer and can be retrieved from 
any terminal connected to the network, including via the internet for tele-maintenance service: 

 Laser  crystal temperature 
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   input current consumption 

   output power 

   time of operation 

 Environment  outside ambient light 

   inside temperature, relative humidity, and due point 

 Scanning   number of scanning sequence used 

   count of back-and-forth paths 

   time of operation 

 Events  automatic shut down (and resume) 

   door opened 

   laser (manually) interrupted 

   power shut down / default 

   communication error 

   tracking error 

   laser fault 

   time of occurrence 

 Intuitive, Easy-to-use User Interface  

As for all advanced high-tech device today, the user interface is intuitive and easy-to-use. By 
design, the system monitoring and control utilities are accessed as a web page through the rel-
evant IP address. 

The built-in system diagnosis and control software is structured in 3 layers, reflecting 3 user pro-
files: Operator, Service Staff, Manufacturer. Each layer – or User Profile – is password protect-
ed and requires specific access rights (to be determined with and by the relevant airport authori-
ty). 

The following screens refers to the Operator user profile only and are used for day-to-day op-
eration. 

Monitoring screen 

This is the main monitoring screen, which ATERMES customizes to each specific runway com-
plex with Google Earth screen capture of the site (in this example, one system is installed at 
each end of RWY 14/32). 

The utilities menu (one per system) in the left column is used to access calibration, mainte-
nance, event logs and parameters screens. These are password protected (see above). 
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status bar(s) 

real-time 
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The status bar (one per system) displays key controls, such as power supply, laser operation, 
motion axes, sequence(s) in use, and ambient daylight. A green/red color code gives instant 
visual check on what may not be properly working. 

Laser operation is simulated as real as it gets and in real time, hence giving the user instant vis-
ual check on whether the system works and where the laser currently is along the runway. In 
this example, TOM32 is not in operation (no green "beam" coming out of it) while the TOM14 la-
ser just passed RWY 14 touch-down zone and  is about to reach THR 14. 

The A-TOMxx laser bird deterrent control screen (or page) is accessed by clicking the "Trajecto-
ry" button in the A-TOMxx utilities menu. 

Control screen 

This is the control screen, where both the utilities menu(s) and the system status bar are re-
peated in the left and right columns, respectively. There is one control screen per installed sys-
tem. The status bar is that relating to the system currently addressed for control operation. 

The "Controls" block is used for selecting one or several laser paths – from the 4 programmed 
ones – to be activated. 

"Forced Run" is used to override automatic system interrupt when ambient light exceeds 15,000 
lx.  

Users can specify the period of time in the day – through Start and Stop times – when they want 
the laser bird deterrent to be in operation. Entering equal Start and Stop times makes the sys-
tem work continuously. 

Interestingly, this control screen includes a visual check on the actual laser path. The camera 
output is displayed in real time, with a red reticule that materializes the laser spot (impact) on 
the ground. 

 Technical Specifications  

Specifications are listed in Appendix A. 
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LASER DETERRENT UNIQUE BENEFITS  

ATERMES's laser bird deterrent offers unprecedented benefits not available with any 
other systems. 

The civil aviation community has been using traditional bird dispersal techniques for decades; 
namely pyrotechnics, gas cannons, and acoustic devices. However, bird strike records at air-
ports for the past 6 to 10 years clearly indicate that that none of them have sufficiently reduced 
the number of bird incidents. These actually keep fairly steady over time. 

The A-TOM5xx Series laser system is the first and only bird deterrent that can – and does 
– reduce the number of bird strikes at airports by 40%, at least. 

With traditional bird dispersal techniques the issue is twofold. Firstly, these are limited in time 
and space. Bird control patrols go clear from birds a specific area of the runway… and birds 
come back again some time after the patrol has left the area. This is some kind of non-stop cat-
and-mouse game, then. Secondly, and primarily with acoustic devices, birds rapidly become 
habituated to it. It has been demonstrated that seagulls or crows get used to distress calls in a 
matter of hours only. 

What makes ATERMES's laser bird deterrent so unique and effective is the following "First-and-
Only's". 

No Habituation 

There is no bird habituation to the laser. None has been observed 
since this laser deterrent was first introduced in 2003 for evaluation 
test, then at airports in 2006. 

As demonstrated by ornithologists, birds mostly and always react to 
the SIGHT of danger. Such VISUAL deterrent – the laser "Stick-like" 
effect – stimulates the birds reflex for survival all the time, every 
time. While a bird may get used to noise and sounds, it won’t ever 
try to test the stick! 

Consider that birds keep flying away at the sight of a car coming 
their way. And this is lasting for so many decades. Right? Similarly, 
they just keep flying away at the sigh of the stick (the green laser) 
coming there way. 

 Permanent Solution 

As there is no bird habituation to this visual deterrent, it can be stationary and used permanent-
ly. This is a major strength of this laser dispersal device, that no other existing means can deliv-
er today. 

By constantly scanning the runway, the A-TOM5xx laser deterrent creates a permanent threat 
for birds. The runway actually becomes a permanent hostile area for birds, which encourages 
them to find new, safer roosting and feeding grounds. They don't come back again and again. 
No more cat-and-mouse game with birds. A-TOM5xx does the job for you. The runway is clear 
of bird, permanently. 

Interestingly, there is some collateral effect of such permanent runway scanning: users all ob-
serve there are much fewer birds around. For instance, the regular arrival of large flocks of lap-
wings in the Winter season causing serious hazards at daytime has just been eliminated at Par-
is-Beauvais airport. 

 All Wild Bird Species 

While acoustics or bio-acoustic devices needs to be adapted to bird species – which adds to the 
hassle and may be the cause for mistakes – the sight of the stick (the green laser) works with all 
wild bird species. 
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No matter which continent of the world they come from, all bird species have a strong will to 
survive and they all fly away at the sight of the stick (the green laser) coming to hit them. Again, 
there is no bird on Earth which will try to test the stick! 

 Harmless and Nuisance-free 

Unlike traditional acoustic and pyrotechnic devices, laser is a silent and nuisance-free technolo-
gy. No more pollution on the ground (ammunition), no more nuisance to the neighborhood. 

Moreover, the Class 2M laser radiation is certified 100% eye-safe and it does not harm birds ei-
ther. A clear environment-conscious message to civil communities. 

 No Flash Blindness Nor Distraction For Pilots 

The spirit of ICAO Annex 14 Vol. 1
(
*

)
 is clear: "to prevent pilots from flash blindness and/or dis-

traction". The A-TOM5xx Series laser deterrent does comply with the recommendation. 

Whether at day or night, there is no visual hindrance for pilots. The laser is always pointed at 
the ground and, because the beam is always moving at speeds up to 10 m/sec, it cannot even 
dazzle anyone: the human eye blink reflex does prevent it. The A-TOM5xx Series laser meets 
the standards for eye safety 2M.  

No visual disturbance was reported by pilots during the 3-year test period at both civil and mili-
tary airports in a variety of weather and light conditions. 

(
*

) 
ICAO makes a provision for the use of laser at airports, including their use in the so-called "laser free 

zone". This is note 2, in §5.3.1.2 : “Laser emitters operated by the authorities in a manner compatible with 
flight safety are excluded"(from this restriction).   
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APPENDIX A 

Technical Specifications (A-TOM550 version) 

 Optical 

Laser Class 2M (IEC 60825-1 Edition 1.2, August, 2001) 
Laser wave length 532 nm 
Emission duration continuous 
Laser life time 15,000 hours (at full power), in air controlled environment (as 
laser works a third of its power, the lifetime measured is approximately five years) 
Annular beam dimensions 150 mm and 56 mm outer and inner diameters, respectively 

Collimated beam divergence  17 µrad, expanded 

 Electrical 

Operating voltage Single phase 198-254 Vac 50/60 Hz 
Power supply 1.0 kW continuous, 2.2 kW at A/C start-up 
Battery 3 x 12V-7Ah sealed lead-acid, maintenance-free 

 Remote Control 

Data transmission cable Cat5 or Cat5e shielded Ethernet cable 
Wireless communication 5.8 GHz, max 21 dBm directional antennas or WiFi antenna. 

 Environmental 

Duty cycle 24/7, continuous operation (recommended) 
System location Min 150 m away from the runway center line 
Operating temperature -30°C to +55°C 
Operating altitude Max 2,000 m (6,500 ft) above sea level 
Light conditions Max 15,000 lux (i.e. broken 5/8 cloud cover at daytime, and darker) 

Protection index IP55 (dust and water jets) protected enclosure (IEC 60529) 
Air conditioner refrigerant R134A 
Storage temperature +10°C to +30°C, in dry air-controlled environment 
Relative humidity 0% to 95%, non condensed 

 Mechanical 

Weight 470 kg 
Height, width, length 2,130 mm x 1,310 mm x 860 mm 

Azimuth axis range 100 deg (across end limit switches) 

Scanning range 1500 m, in standard reference operating conditions
(
*

)
 

Scanning speed 2 m/s to 10 m/s along the runway center line 

Elevation axis range 5 deg 

Elev. axis positioning stability 0.005 deg (131 mm @ 1500 m) @ 5 m/s scanning speed 
Stability with time Calibration to be checked every 6

th
 month 

 (
*

)
 reference operating conditions: - constant zero slope runway, flat surrounding airfield; 

 - 10,000 lux light conditions over the entire field of operation; 

 - 15°C outside air temperature, airfield at sea level altitude. 

 Conformity 

Safety standards IEC 60950-1, IEC 60950-22 
EMC generic standards IEC 61000-6-4, IEC 61000-6-2 
CE marking requirements CE marked 

 Outside Dimensions 

see appendix C. 
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APPENDIX B 

Installation Requirements 

 Power Supply & Network Connection   

The A-TOM5xx Series laser bird deterrent requires electric power supply and, for optimal use, 
Ethernet or wireless network connection. Technical requirements are listed in above Appendix 
A. 

 Supporting Base 

The system comes with a stainless-steel base with four bolting holes (see Appendix D for de-
tails). 

It MUST BE installed on a solid and stable supporting base in order to avoid any drift with time 
of the ground reference system for programmed scanning sequences (i.e. the supporting base). 
For illustration, a slight 1/10

th
 of a degree tilt of the supporting base generates a vertical laser 

deviation of  2.6 meters 1500 meters away! 

Base height above ground level is determined by accurate calculations (ATERMES's engineer-
ing team) and must be carefully met after actual construction for effective and optimal scanning. 
A proposed arrangement – which we routinely use – is detailed in Appendix D. 

 

  



 

A-TOM5xx Series Laser Bird Deterrent CONFIDENTIAL Page 12 

APPENDIX C 

A-TOM550 Outside Dimensions 
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APPENDIX D 

Supporting Base Recommended Arrangement 

 

Mounting specifications 

(TOM500 stainless steel ba 

2 m (minimum) 

2 m (minimum) 

Height above 

ground level 

varies with  

installation re-

quirements. 

 

ground level 

supporting base 

(Concrete 

or cement 

construction) 

front 

side 

Mounting Base Dimensions 

side 

front 




