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Tech Notes
Runway Status
Lights
To prevent incursions on
airport runways, MIT
Lincoln Laboratory developed
a status lights system
that uses existing airport
surveillance technology in
conjunction with advanced
data-fusion techniques and
state logic.
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The National Air Traffic Controllers
Association estimates that 87,000
flights—commercial carriers, private
planes, air taxis, air cargo carriers, and
military aircraft—are in U.S. airspace
each day. As each of those flights must
take off and land, the potential for
runway collisions is great. Although
the domestic aviation system in the
United States is one of the safest manmade transportation systems ever
implemented, accidents still occur.
Preventing runway incursions
that lead to accidents has been on the
National Transportation Safety Board’s
“Most Wanted List” for nearly two
decades, and it is a priority for the Federal Aviation Administration (FAA) and
the Department of Transportation as
well. To help prevent impending incursions, MIT Lincoln Laboratory developed the Runway Status Lights (RWSL)
system, a highly automated system that
directly alerts pilots and vehicle operators of potential risks.
The RWSL system, developed for
the FAA, alerts pilots when a runway
is unsafe by turning on special red
lights, embedded in the runway pavement, that are fully visible to pilots

and nearby personnel (Figure 1). The
lights are controlled by safety logic that
automatically processes surveillance
information from a preexisting surveillance system. The system serves as an
independent backup to the clearances
issued by air traffic controllers, issuing
alerts rapidly to all aircraft approaching
an intersection at which a collision may
be imminent.

RWSL Operational Concept
RWSL comprises three types of
lights to maximize effectiveness in preventing accidents arising from runway
incursions (Figure 2):
Runway Entrance Lights (RELs),
placed at runway/taxiway intersections, signal the pilot that it is unsafe
to enter or cross a runway because it is
currently or will soon be occupied by
high-speed traffic such as an aircraft
taking off or landing.
Takeoff Hold Lights (THLs), placed
on runways at departure positions,
indicate that it is unsafe to take off
because the runway ahead is occupied
by another aircraft.
Runway Intersection Lights (RILs),
placed on runways approaching an
intersection,
signal a pilot
in a takeoff or
landing roll to
stop because
the intersection
ahead is unsafe
to enter or cross.
RWSL determines the locations of aircraft
and vehicles on
the airfield, as
well as of planes
arriving or
departing, on the
basis of

Figure 1. The RWSL warning signals illuminate red when a runway or
intersection is unsafe for an aircraft to enter.
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