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For 20 years since 2003, DeTect has specialized in delivery, integration and support of advanced, 
proven Bird Monitoring and Mitigation systems (BMMS) for wind energy project developers, 
owners, operators and environmental consultants for bird and bat survey, mortality risk assessment, 
and operational monitoring, with over 500 systems delivered worldwide. 

DeTect also developed the HARRIER™ Aircraft Detection Lighting Systems (ADLS) for automatic 
obstruction lighting activation for aviation obstructions such as wind farm turbines and 
communication towers.
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Model: DroneWatcher RF DR

Once a drone is detected by a RF DR sensor, the 
system will provide a bearing and range (based on 
signal strength). New drone signatures are continually 
being added to DeTect’s DroneWatcher RF DR 
identification database. 

DroneWatcher RF DR also includes DeTect’s proprietary 
drone interdiction and inception functionality (usage 
varies limited by country and jurisdiction).

• DroneWatcher uses advanced signals intelligence 
technology to detect non-encrypted and encrypted RF 
and WiFi controlled drones and/or controllers

• Applications include personal privacy and industrial/ 
business/facility security and military security

• The unit detects, tracks and alerts (audible and visual) 
presence of most commercially-available, nonencrypted
consumer and prosumer drones and records related data 
including the drone type and ID which can be used to 
document incursions and support apprehension and 
prosecution

• The unit will not detect non-signal emitting drones (e.g. 
GPS waypoint flight programmed) and some military
frequencies

Operation:
DroneWatcher RF DR uses advanced signals 
intelligence (high speed processors and software 
defined radio scanners) to continually scan covered 
frequency ranges to identify signals and SSIDs 
consistent with drone control systems. Once a signal is de-
tected, it is compared to the database of known drone 
IDs and known non-drone RF sources (a Whitelist) in the 
DroneWatcher C2 SQL database and
if a ‘match’ occurs, the system returns the drone type 
(manufacturer and model), unique ID number, signal 
strength, location and other information to the user.

RF Drone detector
 

DroneWatcher RF DR is a Standard Frequency 
(DR) Radiofrequency (RF) scanner-detector 
with a directional antenna that is able to 
detect over 98% of the commercially-
available, consumer and prosumer drones 
on the market out to 2+ miles providing 
detailed information including drone type, ID, 
bearing (8 directions), range and other data. 

The DroneWatcher RF DR is a compact, unit that 
is available in both fixed, mobile, marine and 
avionics-grade designs with industrial and 
military (MILSPEC) configurations that can be 
installed in multiple configurations with only 
nominal power and network requirements 
(self-contained solar and cellular versions 
are available).

DroneWatcher RF DR
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Detection range: 2-3 miles / 3 to 5 kilometers

OS: Microsoft Windows

Interfaces: Gigabit Ethernet, wireless and HDMI

Display: Visual display to third party monitors 
and DeTect or 3rd party C2 systems via secure 
web display.

Construction:

• Plug-and-Play ready requiring only limited 
remote configuration support (included in web 
service subscription)

• Self-contained unit with integrated NEMA 4/IP 
65 waterproof power and ethernet inputs

• Air transportable, meets most airline shipping 
and carry-on size requirements

• Unobtrusive, urban camouflage exterior option 
(no brand labeling)

• Suitable for ground, rooftop, tower/monopole 
or structure mount operation

• Available with optional cyber interdiction module 
(subject to country-of-use regulatory & US ITARs
restrictions)

Covered Frequency Ranges*:
• 900 – 990 MHz
• 2400 – 2480 MHz
• 5500 – 6000 MHz

Drone Protocols Included*:
• DJI Lightbridge
• DJI Lightbridge 2
• DJI OcuSync
• Graupner
• Futaba
• High-Tech
• Spectrum
• WiFi Drone Network and MavLink

Power: 110/220 vAC, 20/10 amps, 60 and 50 Mhz 
options, standard US outlet with international plug 
or direct-wire options

Network: TCP/IP with high speed internet access and fiber 
recommended for access to the DroneWatcher C2
cloud-based datasystem and current drone signature 
database. Secure on-site DroneWatcher C2 data system 
option is available.

• Ethernet:
— Fiber or copper
— Fast Ethernet, 1000 Mbps recommended
— P2P (Point-to-Point) 

• Wireless:
— 50 MBps, 2.4 GHz or 5 GHz
— Radwin, Ubiquiti Picostation, or equivalent

• Cellular:
— LTE recommended, 4G minimum
— Provided by customer: LTE/4G service or local WWAN
— Provided by DeTect (with each radar unit): Network or 
Digi Cellular Router; provides data uplink to local WWAN or 
cellular network

• Environmental: NEMA 4/IP65, -30 to +50 degrees C

Specifications

Technical

Offices in: Panama City, Florida • Grand Forks, North Dakota • San Diego, California
Honolulu, Hawaii •  Calgary, Alberta •  London, England •  Goleniow, Poland

www.detect-inc.com
Copyright 2023 DeTect, Inc. All rights Reserved. Doc Ref: TDS_DRONEWATCHER_RF_DR_08_23







HARRIER
Beyond Visual Line of Sight (BVLOS) 
 
DeTect’s radar processing technology developed 
specifically for detection and tracking of small, 
low radar-cross section, non-linearly moving 
targets make it one of the most sensitive, affordable 
security and surveillance radar technologies on the 
market today for locating and monitoring a wide range 
of targets including aircraft, UAVs, drones, ultralights, 
ships, and boats.  

The HARRIER security and surveillance radar 
provides full surveillance coverage ground level to 
altitudes up to 20,000 feet with ranges out to 20+ 
miles and allows the system to function as a multi- 
purpose sensor for simultaneous detection, alerting 
and tracking of aircraft and vessels. 

HARRIER functions include: 
• Airspace monitoring & surveillance
• Aircraft detection & tracking
• Drone & small UAV detection & defense
• Ultralight (ULAD) detection & interdiction 
• Marine, coastal & shoreline security
• Ground-based sense-and-avoid
• Collision & obstruction avoidance
• Gap coverage and filler

HARRIER is an ideal, cost-effective solution for many 
force protection and homeland security applications. 

Model: S200 - GBDAA 

Application:  UAS ground-based detect and avoid 
and situational awareness  

Functionality: Real-time airspace and surveillance with 
user-definable risk alerting 

Configuration:  Available in fixed or mobile (trailer, truck, 
vehicle) configurations in standard and custom designs 

Sensors:  Solid-state Doppler S-band radar 
sensor with 50,000 hour MTBF and all weather 
detection *X-band systems also available 

Operating Range:  Full 360 degree coverage with 
detection to 18nm

Power: 110/220 VAC, 60/30 amps service with 
UPS back-up & power conditioning (30 minutes) & 
optional auto-start single or dual 6 kW propane or 
diesel generator & fuel tank to support 10-20 days 
24-7 operation

Network:  TCPIP connection supports multi-user web 
remote real-time system display, control & data access via 
fiber optic.
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Systems are optimized for detection of small targets that 
includes low-profile manually propelled watercraft, small 
motorized high-speed watercraft, low flying aircraft, 
ultralights and drones. Systems are offered in fixed and 
mobile configurations and can be linearly networked to 
cover large areas such as border crossings, coastlines and 
large facilities. DeTect’s HARRIER technology is highly 
customizable providing radar, video, and thermal 
detection and acoustic deterrent through a single user.

Advantages of the HARRIER BVLOS

• Solid-state Doppler S or X-band radar with 50,000 hour 
MTBF 
• Detection of cooperative (transponder equipped) and 
non-cooperative aircraft to 20+ miles 
• Secondary Traffic Advisory System (TAS) and 
Automatic Dependent Surveillance–Broadcast (ADS-B) 
interrogators for cooperative aircraft detection and data 
acquisition 
• Automatic target type classification using DeTect’s 
Intelligent Radar™ technology 
• Multi-functional for simultaneous detection of 
UAVs, drones and conventional aircraft (ultralights, 
helicopters, small-to-large aircraft) 
• Optional slew-to-cue camera integration
• Automatic operation with user-definable risk alert zones 
and intrusion perimeters
• Full remote control and real-time information display 
(radar and video) to multiple users through secure 
network and web displays
• Includes real-time display to wireless and cellular 
devices (smart phones, tablets) alerts. 

Features Include:
• Microsoft Windows- based operating software 
• Integrated radar, thermal, video, acoustic, sonar & 
deterrents 
• Display activated “point-and-click” video zoom & 
deterrent activation 
• Compatible with other security & display systems 
• Site-specific underlay maps with mobile mapping 
technology
• Identifies & tracks each target by size, position, speed 
& heading 
• Audible & visual intrusion alarms with optional 
notification by email & text. 

Technical Data Sheet

Applications:

HARRIER applications include a wide range of 
sites, types, sizes and configurations from single facili-
ties to large-area or linear radar networks for force 
protection and facility security, including: 

• Commercial airports & military airfields & ranges
• Unmanned aerial vehicle (UAV) operations support 
• Government installations
• Industrial plants, refineries & power plants
• Ports, waterways & coastlines
• Prisons & Jails
• Border control areas
• High security facilities
• Stadiums, racetracks & other public venues
• Cities, campuses & shorelines
• Gap filler radars 

Interoperability:

HARRIER systems can operate as a standalone 
security/force protection radar system detecting and 
alerting perimeter or zone incursions by air and on 
events via pager or cellular phone or direct to remote 
monitoring stations. HARRIER ASR systems can also 
be used as coverage gap filler radars to provide data or 
large-scale navigation and military surveillance radars 
in areas blocked by terrain or structures including wind 
turbine farms. 

The system can be programmed to detect intruders 
crossing a user-defined site perimeter, providing 
automated notifications to security forces. Alarm 
functionality can provide notification of security by 
text messaging or email. Integrated Technology: 
HARRIER systems use electronically variable high-
speed scanning for enhanced small target detection 
in high clutter environments such as developed areas, 
terrain and high sea states. 

Model: Harrier S200 - GBDAA 
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MERLIN 9090 True3D™ BDR
Bird Detection Radar
 

True3D bird detection radar system for environmental 
survey, monitoring and research.

Engineered & manufactured in the USA for 
dependable 24-7 operation with high reliability 
& low maintenance with hardware and operating 
software developed specifically for bird detection 
and tracking.

Proven bird radar technology tested, validated & 
used operationally by commercial airports, the US 
Fish & Wildlife Service, Air Force, Navy & NASA

• Developed by the world leader in avian radar 
          technologies
• Incorporates technologies proven at over 600 

installations worldwide since 2003
• Full parts & labor warranty & performance 
          guarantee
• Designed & manufactured in the USA; meets Buy 

American Act (2018 & 2021 amendment)
• Supported by global network of offices and 
          technicians.

The Right Radar for the Job™

The Right Radar for the Job™

Model: MERLIN 9090 True3D BDR™ for bird & bat survey 
& monitoring

Technology Features

• Classification intelligence (target-of-Interest & false 
positive minimization)

• Fast update rates (1-5 Hz) for improved target tracking 
• Small bird/drone detection up to 6km (3 nm)
• All weather situational awareness
• Low wattage power for low interference risk
• US FCC, US DOD  & foreign frequency licensed/
         registered.

Application: Real-time bird & bat survey and monitoring; 
highly portable for tower, vehicle and stabilized offshore 
use

Configuration: Fixed & mobile designs, self-contained with 
all system hardware, software & integration included

Sensors: 
• Solid-state S-band Pulsed Doppler 3D radar, 90 degree 

panel (4 panels provide full 360 degree surveillance) 
with high update rates (4x per second)

• Sealed radome enclosure for all environmental conditions, 
no moving parts for high reliability and durability

• Optional EOIR integration (visible & night camera) for 
real-time target classification & identification with 
advanced AI. 

Operating Range: 15km (8 nm) 360-degree True3D

Power: Single phase 110/240VAC, with UPS back-up, power 
conditioning (foreign power configurations available)

Network: TCP/IP supports multi-user web remote 
real-time system display, control & data access via fiber 
optic, wireless or mobile broadband.

Offices in: Panama City, Florida • Grand Forks, North Dakota 
San Diego, California • Honolulu, Hawaii •  Calgary, Alberta 
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TECHNICAL SPECIFICATIONS

Architecture: Simultaneous multiple beams

Processing Type: Pulsed Doppler

Frequency Band: S (3.0-3.3 GHz)

Range Resolution: 10 or 20 m (adjustable)

Selectable Frequency Bands: 6 calibrated

Instrumented Range: 15km (9.3 nm)

Azimuth FOV: 90° (4 panels, 360°)

Elevation FOV: 12.5°

Software Defined Update Rate: 1-5 Hz

Minimum Detectable Velocity: 0.4-1.6 km (0.25 - 
1mph)

Weight: 40.8 kg / 90 lbs

Dimensions: 91.4 cm x 53.3 cm x 22.9 cm (36” x 21” x 
9”)

Power Draw: 200W

Operating Temperature: –40°C to +65°C (–40°F to 
+149°F)

Component Temperature: –40°C to +85°C (–40°F to 
+185°F)

Heating/Cooling: Passive

Notes:
• Achieving maximum detection ranges requires 

sufficient mounting height and line of sight

• Specifications subject to change as design is 
          completed.

Specifications
 
Unlike traditional 3D & quasi-3D radars that 
scan only one sector at a time and leads to under-
sampling, fewer tracks & low accuracy altitude 
estimates, DeTect’s dynamic multibeam True3D 
radar scans & updates target data across the entire 
3D volume continually, providing precise (x-y-z) 
data and no target or track error.  Model: MERLIN 9090 True3D BDR

DETECT TRUE3D™ RADAR ADVANTAGES

• Full 3D Radar
• S-Band, Pulsed Doppler 
• 3D digital multibeam dynamic (scans full 3D volume in 

single scan)
• High update rates (4x per second)
• Available in fixed, mobile & stabilized offshore 
          configurations.

MERLIN 9090 True3D™ BDR
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MERLIN
Aircraft Birdstrike Avoidance Radar (ABAR) 
 
The most widely used & tested bird radar system 
with over 250 units delivered worldwide for aviation 
safety & bird control. The only system in use for real 
time, tactical operational birdstrike avoidance by air 
traffic controllers. Engineered & manufactured for 
dependable 24-7 operation with high reliability & 
low maintenance. 

Proven technology tested, validated & used 
operationally by commercial airports, the US 
Air Force, Navy & NASA 

Can be combined with DroneWatcher RF and/or 
HARRIER™ Drone Surveillance radar for 
simultaneous bird and drone detection.

MERLIN™ systems are available in fixed and mobile 
installation configurations. For large, multi-runway 
airports and airfields, multiple fixed-mount sensor 
packages can be installed around the airfield and 
networked to provide optimal coverage.

MERLIN™ systems are available in fixed and 
mobile installation configurations. 

Model: 
Industrial series for commercial airports and military airfields  

Application: 
Real-time aircraft-bird strike avoidance.

Configuration: Fixed and mobile designs, fully 
self-contained with all system hardware, software 
and integration included.

Sensors: MERLIN SS200: dual solid-state S-band Doppler 
radars provide 2-½ D coverage of airspace around 
airfield to 4+ nm (3D in runway approach and departure 
corridors).

MERLIN True 3D: solid-state S-band, full 360 degree 
true 3D, digital beam forming radar with real-time x-y-z 
target location and tracking to 4+ nm.

Operating Range: 2-6 mile range, 360-degree airspace 
surveillance around the airport, including runway, 
approach and departure corridors and detection from 
surface to at least 18,000 ft.

Power:  Single phase 110/240 VAC, with UPS back-up, 
power conditioning & optional auto-start electric 
generator & fuel tank to support 10-20 days 24-7 
operation.

Network:  TCP/IP supports multi-user web remote 
real-time system display, control & data access via 
fiber optic, wireless or mobile broadband.

Offices in: Panama City, Florida • Grand Forks, North Dakota • San Diego, California
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With MERLIN™ users get more than just a radar:

Each MERLIN™ system is supported by DeTect’s experts in 
military and commercial aviation safety, air traffic control, 
airfield management, airfield bird control and radar remote 
sensing to provide a cost-effective system that integrates 
seamlessly and effectively into airfield / airport operations. 

The MERLIN™ bird radar uses custom software 
specifically developed to detect and track bird targets: not 
modified ship or aircraft tracking software, which are not 
designed to identify and track the unique flight signature 
and variable characteristics of birds in flight. 

The MERLIN™ system also processes and displays the 
bird targets and tracks the current bird strike risk in real-
time. 

A key feature of MERLIN™ is its wide-beam coverage 
that detects and provides real-time alerts of 
hazardous bird activity from ground level to 18,000 feet 
for real-time tactical & strategic aircraft bird strike risk 
avoidance. 

With its clutter suppression and Doppler processing, 
the system provides continuous bird detection near the 
ground level where 85% of damaging and hazardous 
birdstrikes occur.

•  Operational, production-model technology 
•  Real-time, web-based display of high-risk bird 
    activity with high update rates with accurate target 
    position & altitude data 
•  Automatic, continuous risk assessment & warnings 
    for tactical aircraft bird strike risk alerts to air traffic 
    controllers & pilots 
•  Mobile display capabilities to support wildlife    
    control managers 
•  Advanced clutter suppression & Doppler processing 
    detects birds from near ground level to 18,000 feet 
•  Real-time bird mass & size filtering eliminates false 
    positive alerts 
•  State-of-the-art solid state, S-band radar 
    technology
•  Proven bird detection tracking algorithms, clutter 
    suppression & insect filtering 
•  Bird radar software developed specifically for 
    detection & tracking of bird targets 
•  Simultaneous multi-range operation to support both 
    bird control & aircraft surveillance 
•  Automatic SQL data system with daily BASH report 
    generation 
•  Complete design, installation, commissioning & 
    long-term support 
•  Full parts & labor warranty & performance guarantee.

Technical Data Sheet

The MERLIN™ system includes a wide range of unique technology 
features and benefits not available with any other bird radar system: 
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MERLIN True3D™ BDR-DDR
Aircraft Birdstrike Avoidance Radar

The world’s first dual-function bird and drone
detection radar system for aviation safety & bird
control. In use since 2003 for real-time, tactical
operational birdstrike avoidance, now with
True3D & drone detection and alerting.

Engineered & manufactured in the USA for
dependable 24-7 operation with high reliability 
& low maintenance.

Proven technology tested, validated & used 
operationally by commercial airports, the US Air 
Force, Navy & NASA.

Available in dual function BDR-DDR configuration 
for simultaneous bird & drone detection with 
integrated radar-directed electro-optic, infrared 
(EOIR) camera system and DroneWatcher RF-DR 
radiofrequency drone detection & interdiction; 
includes real-time target classification using 
advanced AI technology.

Available in fixed and mobile installation
 configurations.

Application: 
Real-time aircraft-bird strike avoidance & drone detection 
(Counter-UAS).

Configuration: 
Fixed and mobile designs, fully selfcontained with all system 
hardware, software and integration included.

Sensors: 
• S200 solid-state S-band Doppler horizontal surveillance 

radar (long-range bird & small drone detection, 4-6 nm
• S9000 solid-state True3D panel radars; 2-panel model 

for full 3D in critical runway approach and departure 
          corridors (where 85% of birdstrike occur), or 4-panel    
          model for full 360 True3D surveillance, 3-4 nm range
• Optional radar-controlled EOIR visible & night camera 

for real-time target classification & identification
• Optional DroneWatcher RF-DR radiofrequency sensors 

for detection, tracking & identification of RF & video 
          signal emitting drones (80%+ of consumer & prosumer).

Operating range: 
2-6 mile range, 360-degree airspace surveillance around 
the airport, including runway, approach & departure 
corridors & detection from near surface to above 18,000 ft 
AGL.

Power: 
Single phase 110/240VAC, with UPS back-up, power 
conditioning & optional auto-start electric generator
& fuel tank to support 10-20 days 24-7 operation (foreign
power configurations available).

Network: 
TCP/IP supports multi-user web remote realtime system 
display, control & data access via fiber optic,wireless or 
mobile broadband.

General Specifications:
• Frequency range: 2.9 to 3.3 Ghz (electronically variable)
• Emitted Power: 200-300 watts
• Operational Wind Speed: 185 km/h (51 m/s)
• Operational temperature range: -25 to +60°C
• Operational relative humidity: up to 100%.

Model: 
True3D BDR-DDR for commercial airports & military airfields
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• Operational, production-model technology
• Real-time, web-based display of high-risk bird 

& drone activity with accurate target position & 
altitude data (x-y-z)

• Automatic, continuous risk assessment & 
          warnings for tactical aircraft bird strike risk &      
          drone incursion alerts 
• Mobile display capabilities to support wildlife 
          control managers & security teams
• State-of-the-art solid state, S-band radar 
          technology
• Proven bird & drone detection tracking algorithms, 

clutter suppression & insect filtering
• Radar software developed specifically for detection 

& tracking of small RCS targets (birds & drones)
• Simultaneous multi-range operation to support 

both bird control, drone detection & aircraft 
          surveillance
• Automatic SQL data system with daily report 
          generation
• Complete design, installation, commissioning & 

long-term support
• Full parts & labor warranty & performance 
          guarantee
• Designed & manufactured in the USA meets Buy 

American Act (2018 & 2021 amendment)

Model: 
True3D BDR-DDR for commercial airports & military airfields

DeTect True3D™️ Radar Advantages

• Full 3D Radar
• S-Band, Pulsed Doppler 
• 3D digital multibeam dynamic (scans full 3D volume in 

single scan)
• Available is several power & range levels
• Available in all DeTect radar products in various power & 

range levels.

Unlike traditional 3D & quasi-3D radars that scan only  one 
sector at a time and leads to under-sampling, fewer tracks 
& low accuracy altitude estimates, DeTect’s dynamic 
multibeam True3D radar scans & updates target data 
across the entire 3D volume continually, providing precise 
(x-y-z) data and no target or track error.  

Technology Features
• Classification intelligence (target-of-Interest  & 

false positive minimization)
• Fast update rates (1-5 Hz) for improved target 

tracking 
• Drone/bird detection up to 5+ km (4+ nm)
• All weather situational awareness
• Low watt power for low interference risk
• FCC & US DOD frequency licensed/registered 

Offices in: Panama City, Florida • Grand Forks, North Dakota • San Diego, California
Honolulu, Hawaii •  Calgary, Alberta •  London, England •  Goleniow, Poland
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