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OCAS®   Telecommunication 
Obstacle Collision Avoidance System 

 
Telecommunication system asset owners and operators face a future filled with increased 
regulatory policy and greater societal expectations for improved environmental outcomes from 
infrastructure expansion and maintenance of existing sites.  These externalities will require asset 
owners to consider innovative technologies and construction practices to operate, maintain and 
expand communication networks. 
 
Asset owners and operators have an opportunity to set new standards for telecommunication 
asset protection while reducing the environmental impact of their infrastructure and minimizing 
the impact of future O&M charges.   
 
OCAS®, Inc. is setting new standards in 
obstruction marking safety with an active 
recognition system capable of delivering both 
visual and audible warnings to flight crews 
encroaching upon protected airspace 
surrounding telecommunications structures.  The 
Obstacle Collision Avoidance System from 
OCAS is an innovative new approach coupling 
active recognition and multi-tier warning 
capabilities dedicated to the protection of ground 
based flight obstacles such as 
telecommunications towers, windmills and 
electric transmission lines.   
 
Utilizing ground based radar surveillance as part 
of this active recognition system allows the 
OCAS solution to limit obstruction light run times 
to actual encroachment threats thus eliminating the constant barrage of  light pollution 
associated with legacy obstruction marking applications which traditionally run the lighting 
system on a continuous basis to maintain compliance with aviation administration safety 
recommendations. 
 
Because run times are significantly reduced with the OCAS solution the life expectancy of each 
light is dramatically improved.  Typically bulbs are replaced every 12 to 24 months on legacy 
marking applications. With OCAS, bulb replacement requirements caused by runtime burn-out 
will typically exceed 10+ years.   
 
Depending on tower height and location the audible warning provided by OCAS may result in a 
reduction in the number of lights required per structure to meet aviation authority marking 
recommendations as compared to legacy marking methods.  The analysis completed by the 
appropriate aviation authority such as the FAA Obstruction Evaluation/Airport Airspace Analysis 
(OE/AAA) will determine the lighting requirements for each site. 
 
The OCAS application is further differentiated from other obstruction marking systems, requiring 
no additional equipment in the approaching aircraft to provide the audible alarm. Installation of 
the system is compatible with tower design and construction practices and will not compromise 
or complicate the tower equipment sighting process.   
 
Use of the OCAS solution should drastically improve the asset owner’s position with local 
property owners, environmentalists and regulators throughout the route sighting and approval 



process by decreasing public annoyance issues with the line, improving the habitat for migratory 
birds while increasing safety for the general aviation community. 
 

 
The operational characteristics which allow the visual and audible warning 
systems to remain passive until an aircraft is detected, leaving the skies free from 
light pollution, has earned the OCAS solution the endorsement of the 
International Dark-Sky Association.  
 
 

THE ISSUES 
 
Flight Safety Issues 
From January 2008 through June 2008, statistics kept by OCAS, indicate the United States and 
Canada combined have averaged 3 ‘reported’ accidents per month caused by aircraft colliding 
with existing ground based assets such as power lines and telecom towers.  Over 50% of these 
accidents resulted in at least one fatality.   
 
These numbers can be expected to grow over the next 20 years as new facilities such as 
telecommunication towers, windmill parks and transmission lines  are expanded to meet the 
publics growing need for voice/data systems and electricity coupled with the projected growth in 
both fixed wing and rotorcraft operations to meet the increasing demands society places on 
aviation for general transportation, construction, law enforcement, life safety transportation and 
leisure activities.  
 
In order to protect both the safety of the aviation community and the operational integrity of our 
wireless communication networks, the FAA provides recommendations and guidelines via the 
FAA Advisory Circular 70/7460-1K Obstruction Marking and Lighting which describe the 
standards for marking and lighting structures such as buildings, chimneys, antenna towers, 
cooling towers, storage tanks, supporting structures of overhead wires, and windmills etc. 
 
For decades, the solution to marking obstructions has been to paint structures, deploy marker 
balls and add more and more high and more intensity lighting.   
 
The results in many cases have proven ineffective: 
 

·  Wire and Obstruction accidents are currently the FAA’s number one 
problem for Rotorcraft safety with over 40% of reported incidents 
ending in a fatality.*  

·  Less than 20% of all obstacle collision accidents are even captured 
in the NTSB or FAA’s database* bringing into focus the extensive 
amount of unreported damage being done to the nations ground 
based infrastructure(s). 

·  Further, projections indicate over 75% of all obstacle and wire 
accidents could have been avoided with adequate warning 
systems*  

 
* National Transportation Safety Board/California assembly bill 1017/University of Maryland 

study 2004 
 
 
Operational and Maintenance Issues 



Operating and maintaining traditional obstruction marking systems in complete compliance with 
FAA AC70/7460-1K can be very costly.  Paint and marker balls become faded over time 
requiring refurbishment. Of greater concern, 24/7/365 operation of obstruction lighting requires 
frequent maintenance and costly repairs due to continuous runtime requirements not to mention 
the need to inspect performance on a daily basis: 
 

·  The average cost to implement and maintain a typical legacy system for obstruction 
marking site can exceed $40K annually based on a 20 year life cycle cost analysis. 

·  Most legacy sites do not conform to FAA guidelines for daily monitoring of system 
performance resulting in greater liability when accidents do occur.  

·  When an incident occurs, the average settlement cost per accident is $3.2M per death. 
·  Current solutions provide no real quantifiable operational advantage. 

 
Community Issues 
Both federal and state aviation authorities may require ground based assets meeting specified 
characteristics be appropriately equipped with obstacle warning devices or systems to assist 
aviators in the safe operation of their aircraft.  Recreational and commercial aviators and ground 
based asset owners must safely co-exist and assets owners have an obligation to ensure the 
safety of the community at large in addition to protecting the integrity of their valuable 
infrastructure from damage.   
 
In addition to aviation safety, light pollution and general public annoyance caused by high 
intensity lighting of obstacles is becoming a significant issue in many communities as the 
number of windmills, telecommunications and transmission towers increases.  High intensity 
obstacle lighting is a large contributor to light pollution in rural and suburban areas throughout 
North America.  In fact, 99% of the population in the United States (excluding AK and HI) live in 
areas where the night sky is above the threshold of polluted status.   
 
Further complicating the continued use of legacy obstacle marking applications is their 
environmental impact on migratory birds.  U.S. Fish and Wildlife Service estimates range 
between five and fifty million birds are killed each year after being attracted by the lights of 
ground based assets and colliding with the tower’s infrastructure during night migration. At least 
231 species have been affected, with neo-tropical migrants making up a large proportion of all 
species killed.  

 
The OCAS Solution 

 
The OCAS system is comprised of innovative low-power (2 watt) surveillance radar, visual 
warning lights and audio warning VHF radio transmitter. The system comes furnished with either 
a self-contained solar or external powered control unit with various battery back-up options 
depending on the customer’s power requirements.  
 
Core Technologies  
·  Radar:  Sensors based on state-of-the-art radar technology used for detecting the aircraft. 

The system includes:   
o Smart antenna arrays with software-controlled ray formation and guidance, 

accomplished without moving parts and with a very low ray emission with respect to 
range capabilities.  

o Software-controlled signal formation and configurable search options  
o State-of-the-art remotely configurable software for detecting and tracking aircraft  

·  Communications:  In addition to the VHF audio warning to the aircraft, the OCAS solution 
offers a robust communications platform consisting of:  



o UHF Cluster Link Radio for remote and simultaneous control of all strobe lights within 
the protected area after aircraft detection 

o Low Cost GPRS/GSM technology for 24/7 remote monitoring of system performance 
from the OCAS Operational Control Center (OCC).  GPRS also facilitates remote 
configuration of the system and firmware upgrades further ‘future proofing’ the initial 
investment. 

·  Power/Energy System:  With extremely low energy consumption in all modules, the product 
can be powered by solar panels and batteries alone, keeping installation costs low even in 
areas that have no other electricity supply. 

 

                                   
 

        Radar               Control Unit      Solar Power O ption            Lighting 
& VHF Radio 
 
 
Ease of Installation 
The OCAS field unit is prepared for easy installation in remote locations.  A solar energy 
system allows stand alone operations, enabling OCAS field units to be placed practically 
anywhere.  

 
OCAS Solution Operational Overview 

 
RADAR COVERAGE:  Each OCAS system is field 
designed to protect the owners ground based assets based 
on the site conditions of each specific installation.  Once 
deployed the radar technology detects approaching aircraft 
and determines ground speed plus 3D trajectory and 
determines whether the aircraft will adequately clear the 
obstruction.  A configurable set of rules is applied by the 
software in the field to define whether the aircraft must be 
warned and which warning device (visual only or both 

visual and audible).  The software calculates and stores in memory the speed, heading, altitude 
and other operating conditions in order to predict time-to-impact with obstacle(s) and activate the 
warnings within the FAA recommended time frames.  
 
 
 
 



 
 
 
 

INTIAL WARNING 
– HIGH OR MEDIUM INTENSITY STROBE LIGHTS:  The 
configurable detection threshold provides an initial visual 
warning to crew by activating the high-intensity strobe 
lights.  This means that for the majority of the time the 
strobe lights remain off thus preserving the dark skies 
environment while still adhering to strict safety standards. 
 
 

 
SECOND WARNING  
– AUDIO BROADCAST: If the initial visual warning does 
not cause the pilot to alter the flight path, a programmable 
VHF radio continuously broadcasts an additional 
obstruction warning directly to the cockpit of the aircraft.  
The VHF warning range is adjusted based on local 
requirements and terrain.  
 
With both the visual and audio warning features, the 

system provides 24/7/365 operation and is unencumbered by adverse visual conditions. 
 
OCC Support:  Through the GPRS 2-way connectivity which comes standard with each system, 
clients are provided 24/7/365 monitoring and support of their OCAS solution.  When required, 
clients can be provided with date-logged, explicit radar track records of aircraft movement 
including speed, heading and altitude.   
 
OCC Support will also provide notification in the event of a system issue/outage to client and the 
FAA in the form of a Notice to Airman (NOTAM).  The OCC will assist in troubleshooting and 
keeping the FAA informed of any status changes.  This remote operated maintenance reduces 
operational cost and increases reliability.  
 
Certification:   
Testing and validation of this system has been done in close cooperation with the FAA and 
Transport Canada and meets all the requirements of FAA AC 70/7460-1K Obstruction Marking 
and Lighting in addition to CAA CAR 621.19. 
 

 
ADDRESSING THE ISSUES 

 
Flight Safety Issues :  The addition of an audio warning capability provides a significant 
improvement over legacy systems in the ability to sufficiently warn the pilot allow them to quickly 
recognize and avoid an obstacle in any type of weather and visibility conditions both day and 
night. The two tiered warning method along with the 24/7/365 monitoring and support from the 
OCAS OCC notably decreases the risk level and liability for owners of ground based obstacles.    
 
Operations and Maintenance:  The OCAS solution is a stand alone system which is easily 
adaptable to the environment and unique configurations of each obstacle it is charged with 
protecting.  Through the use of solar power and robust communications, the solution is 
essentially autonomous in its operations.  With the low power radar solution combined with the 



passive light solution, the actual power consumption is very low, requires minimum maintenance 
and substantially increases the life expectancy of each light.  In addition, the remote monitoring 
capabilities allow for fewer on site inspections while still being assured of operational 
effectiveness in addition to bringing the owner into full compliance with all FAA obstruction 
marking recommendations.  In total, the OCAS system provides a very cost effective solution for 
both installation and life cycle operation and maintenance.   
 
Community Issues:  The advanced capabilities of the OCAS system undoubtedly promote 
increased safety in any area where they are installed.  The passive lighting solution is also ideal 
for promoting a dark skies environment while maintaining the required safety standards.   
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