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I spent three decades in American law enforcement and then continued to serve in the technology 
industry helping companies understand the use cases of policing.  I observed many agencies adopting 
new solutions that promised to transform public safety, and some of them had great success.  But I also 
saw promising technologies plateau when they were built on a limited physical foundation. 

When I first met the WavePoint team several years ago, I understood immediately that their bullet-
tracking radar solution was revolutionary.  When I witnessed their system perform for the first time in a 
live-fire demo at the range, I was stunned.  WavePoint does not detect the sound of a gunshot.  It tracks 
the path of a bullet with radar in two seconds and obtains the trajectory to the shooter. 

WavePoint's technology was developed in 2016 for the U.S. Army Special Operations Command 
(SOCOM) by defense contractor Ironwave Technologies.  It was created to solve one of the most 
dangerous problems facing soldiers in battle: enemy sniper fire.  That mission demanded absolute 
precision and situational awareness that displayed a shooter's location in real time.  A lot of hard work 
and engineering resulted in a game-changing solution. WavePoint tracks the bullet, not the sound. 

That same capability is now available to every law enforcement agency and security team responsible 
for protecting the public. This white paper explains what it is, why it represents a generational leap 
forward, and what it means for public safety. 

Combat Survival: The Military Origin of WavePoint 

In the mountains and urban corridors of Afghanistan, identifying the source of sniper fire was a matter 
of survival.  Acoustic methods, which listen to the sound of a gunshot, could confirm a round had been 
fired, but could not deliver the precise location data of a hidden shooter. The U.S. Army wanted the 
actual trajectory of the bullets and a point of origin so they could quickly respond to the threat.  

After extensive calculations and testing, the answer was a revolution in Doppler radar.  The same 
physics principle that is used to track weather, cars, aircraft, and ballistic missiles was miniaturized and 
optimized to detect a bullet in flight, calculate its velocity, and determine its trajectory.   
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The result was a system that could tell soldiers not just that there was gunfire, but immediately and 
precisely where the shots came from. 

WavePoint’s system was born from the defense industry and engineered from the 
ground up for the U.S. Army.  The mission now is to help law enforcement protect 
lives by immediately locating a shooter.  

What Radar Bullet-Tracking Actually Does  

A bullet in flight is a tiny object moving at speeds of up to 3,000 feet per second. WavePoint's unique 
radar will detect that tiny object directly within its 180-degree coverage zone.  It uses reflected 
electromagnetic energy and measures its Doppler signature.  The system then calculates the bullet's 
velocity, drag, flight path, and the point of origin in real time.  A notification with that critical data then 
goes out to the police immediately and displays the bullet trajectory.  No other technology can match 
these capabilities. 

Acoustic gunshot detection systems are very different.  For many years they have been helpful to 
estimate a general area from which a shot was fired by triangulating sound across multiple sensors. That 
is a very meaningful capability, and it has served an important purpose when it was the only option 
available.  But acoustics alone do not produce exact trajectory data.  Acoustic systems detect the sound 
of the gunfire, but not the bullet itself. 

“Track the bullet, not the sound.” - This is not a tagline. It is a statement about 
which physical phenomenon is the correct thing to detect. 

Why Exact Trajectory Data Changes Everything 

When a shooting occurs, the most critical question of a police officer on the scene has always been 
“where is the shooter?”  WavePoint answers that question directly with instant data that can tell 
responding officers or security agents where to move and from what angle the threat is operating. 
WavePoint then shows each shot trajectory on a mobile device or inside of a real-time crime center in 
two seconds.  That immediate data is critical for the response by police. 

This is the difference between knowing a shot was fired somewhere nearby and having a precise tactical 
picture of the bullet's exact origin. Radar bullet tracking reduces response time, improves officer safety, 
and fundamentally changes what an agency can do in the critical seconds after a shot is fired. 

From fixed units on a utility pole, to mobile trailers, stadiums, outdoor concerts, or on government 
buildings and embassies, WavePoint provides a radar detection field around the scene of the 
deployment.  If a bullet enters the area from any direction within the detection zone, the full trajectory 
is established immediately.  If someone opens fire inside or near a large crowd, WavePoint will show the 
exact location of the shooter, and the threat will be exposed.   Even if the bullet is fired from one 
thousand meters away and it enters the radar field of coverage, WavePoint will still obtain that 
trajectory to the shooter. 
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Performance, False Positives, and the Limitations of Acoustics 

Acoustic gunshot detection represented a genuine advance when it was introduced. For jurisdictions 
that deployed it, it provided faster notification than relying on witnesses or 911 calls alone.  That 
contribution by acoustic solution providers should always be recognized.  However, two decades of 
deployment have also revealed the structural limitations of sound-based systems. 

Government audits in several major U.S. cities have found that most acoustic system alerts sent officers 
to locations where no shooting had occurred.  This is not a failure of implementation or response by 
police. It is a consequence of the underlying physics: sound is highly ambiguous.  Most importantly, 
police resources cannot be wasted on false alarms. 

Bullet-tracking radar does not share this limitation. A radar false positive would require a non-bullet 
object to travel at bullet velocity through the radar detection zone — a physical impossibility.  When the 
WavePoint system sends an alert, a real gunshot was fired.  An actual bullet was detected within its 
radar field of coverage. There are zero false alarms because only a bullet will activate the system. 

WavePoint is also designed to be part of multiple integrated security solutions, combining with other 
sensors, cameras, analytics and real-time crime center software platforms. It provides real-time 
actionable data and wireless network connectivity when deployed.  Future deployments will result in 
units mounted on drones for active shooter response as well as tactical deployments for SWAT vehicles.  
Eventually, patrol cars and executive protection vehicles will be installed with WavePoint to track the 
trajectory of gunshots in and around the immediate area of the vehicle.   

The WavePoint strategy for law enforcement is not to deploy citywide systems along many miles.  
Agencies can still deploy acoustic system coverage in a hybrid approach, while using bullet-tracking 
radar to focus on areas known to have a high frequency of gunfire.  Patrol officers, chiefs, sheriffs, 
mayors and city councils are all very aware of these areas. 

For post-shooting crime scene investigation, the ability of law enforcement to go to the shooter’s 
location allows for the immediate collection of spent bullet casings and other evidence for touch DNA 
analysis and fingerprints. The WavePoint system will also display the exact GPS location of the shooter 
and a time stamp showing when each shot was fired.  This proves valuable in officer-involved shootings 
if the police on the scene exchange gunfire with the suspect. 

The Future of Gunshot Detection Is Already Here 

Public safety technology follows a familiar pattern.  The first acoustic systems addressed a critical 
problem that was previously unsolvable. They earned adoption and demonstrated value.  Now any 
police agencies that move to the next generation of bullet-tracking technology will gain a decisive 
tactical advantage.  Officers can locate the shooter in two seconds, respond to the threat, direct people 
to a position of safety, and quickly collect evidence at the origin of the shots. 

Radar-based bullet-tracking is that next generation. It is not gunshot sound detection. It is a completely 
different set of physics.  Every WavePoint alert is a confirmed ballistic event — which also means every 
detection not only provides a tactical advantage, but it also produces prosecution-ready evidence. There 
are no acoustic interpretations and no delay of human analyst review.  A bullet was present, or it was 
not.  Physics does not produce false positives. 
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The capability to track a bullet’s path directly to the shooter in real time is not a future promise — it is a 
reality.  But the primary mission of WavePoint is to save lives. 

The next generation of gunshot detection is now available.  Agencies can adopt radar-based 
technology and get the immediate trajectory to a shooter — Track the bullet, not the sound. 
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