F-35 Targeting Support;
*

“The 3-hour JLENS”
Presented to

SMDWG
20 December 2018

Kenny Watts
Implevation, LLC

* Based on open source information

“quarterback for the joint force,”

(https://www.defensenews.com/outlook/2018/12/10/head-of-f-35-joint-program-office-stealth-fighter-enters-the-new-year-in-midst-of-a-growing-phase/ )

Vice Adm. Mat Winter, PEO JSF F-35, states: As the
“quarterback for the joint force,” the F-35 provides new
transformational capabilities that will fundamentally change
the way our nation’s military operates around the globe.
More than a fighter jet, the F-35’s ability to collect, analyze
and share data is a powerful force multiplier that enhances
all airborne, sea and ground-based assets in the
battlespace, while ensuring our war fighters can execute
their mission and return home safe. With stealth
technology, advanced sensors, weapons capacity and range,
the F-35 is the most lethal, survivable, connected and
interoperable fighter aircraft ever built.

F-35 Joint Strike Fighter

(https://www.f35.com/assets/uploads/documents/FG17-18980_014_F-35.comFastFacts11-18Belgium.pdf )

AN/AAQ-37 Distributed Aperture System (DAS) for the F-35
(http://www.northropgrumman.com/Capabilities/ANAAQ37F35/Pages/default.aspx )

The only 360 degree, spherical situational awareness system
Comprising six electro-optical sensors to provide “Everywhere / All-the-Time” spherical coverage, the
full EO DAS will enhance the F-35's survivability and operational effectiveness by warning the pilot of
incoming aircraft and missile threats, providing day/night vision and supporting the navigation function.
The DAS provides:
•

Missile detection and tracking

•

Launch point detection

•

Situational awareness IRST & cueing

•

Weapons support

•

Day/night navigation

While being flown on Northrop Grumman's BAC 1-11 test aircraft, the DAS detected and located tank
fire from an operationally significant distance. In addition to artillery, the system is able to
simultaneously detect and pinpoint the location of rockets and anti-aircraft artillery fired in a wide area.
Although hostile fire detection is not an F-35 requirement for the DAS, the system design makes it
ideal for this mission. This inherent capability enables DAS to harvest, process and deliver key
battlespace information to ground forces and other aircraft autonomously, without the need for cueing
or increasing pilot workload.

F-35 APG-81 AESA Radar
(http://www.northropgrumman.com/Capabilities/ANAPG81AESARadar/Pages/default.aspx
& https://en.wikipedia.org/wiki/AN/APG-81 )

Capabilities of the AN/APG81 include advanced air-to-ground modes, high resolution
mapping, multiple ground moving target indication and track, combat identification,
electronic warfare, and ultra high bandwidth communications.
AESA's solid-state technology and elimination of mechanical moving parts will enable
the radar to far surpass current standards for systems reliability. The active arrays on
the F-35 should have almost twice the expected life of the airframe.

AN/ASQ-239 Electronic Warfare Suite
(https://www.baesystems.com/en-us/product/an-asq-239-f-35-ew-countermeasure-system )

The AN/ASQ-239 system protects the F-35 with advanced technology for next generation
missions to counter current and emerging threats. Equipped with offensive and defensive
electronic warfare options for the pilot and aircraft, the suite provides fully integrated
radar warning, targeting support, and self-protection, to detect and defeat surface and
airborne threats.
Features
• Offensive and defensive digital electronic warfare capabilities
• Modular, scalable, open-system architecture
• All-aspect, broadband radar warning and geolocation
• Multispectral, radio frequency (RF) and infrared (IR) countermeasures
• Simultaneous jamming without interfering with radar and
radar warning receiver
Benefits
• Integrates radar warning, targeting support, and countermeasures into one system
• Reduces long term life cycle costs to keep the aircraft fielded
• Increases situational awareness for a 360-degree view of the battlespace
• Rapid response capabilities to protect the aircrew
• Allows the aircraft to reach well-defended targets, even in signal-dense environments

F-35 Lightning II Electro-Optical Targeting System (EOTS)
(https://www.lockheedmartin.com/en-us/products/f-35-lightning-ii-eots.html )

The Electro-Optical Targeting System (EOTS) for the F-35 Lightning II is an
affordable, high-performance, lightweight, multi-function system that provides
precision air-to-air and air-to-surface targeting capability. The low-drag, stealthy
EOTS is integrated into the F-35 Lightning II's fuselage with a durable sapphire
window and is linked to the aircraft's integrated central computer through a highspeed fiber-optic interface.

ASQ-242 Communications, Navigation and Identification
(CNI) Avionics for the F-35
(http://www.northropgrumman.com/Capabilities/F35Lightning/Documents/asq242_datasheet.pdf )

The Communications, Navigation and Identification (CNI) system is the most advanced integrated
avionics system ever engineered. Software Defined Radios (SDR) arm the F-35 pilot with multiplemission capabilities engineered for seamless low-latency transition from one mission phase to the
next. The current configuration consists of 10 channels with more than 40 waveforms and 30
conformal antennas, supports multilevel security and is JTRS-compatible.
Key Functions
• AM, VHF, UHF AM– UHF FM, HAVEQUICK– SINCGARS, VMF (220D)
• GUARD, Survival Radio
• IFF Interrogate/Transponder
• TADIL-J, JVMF/VMF(K-SERIES)
• RAD ALT, ILS, TACAN
• ICLS, JPALS
• LINK 16, MADL
• Voice Messaging, Voice Recognition
• Maintenance Intercom, Voice Synthesis

The F-35 and Advanced Sensor Fusion
(https://sldinfo.com/whitepapers/the-f-35-combat-systems-fusion-engine/ )
The F-35 cockpit displays the work of the onboard fusion engine as well as information provided
by other members of the network.
• First, it assembles a single integrated picture from all of the sensors.
• Second, It tasks the sensors to fill in missing data
• Third, it shares the information with everyone else on the network.

Small Diameter Bomb II

(https://www.raytheon.com/capabilities/products/stormbreaker )

• Warfighters gain ability to hit moving targets in all-weather conditions with the Small
Diameter Bomb II
•

The seeker works in three modes to provide maximum operational flexibility: millimeter
wave, to detect and track targets through weather, imaging infrared for enhanced

target discrimination and semi active laser that enables the weapon to track an
airborne laser designator or one on the ground.
•

The SDB II bomb's tri-mode seeker can also peer through battlefield dust and debris,
giving the warfighter a capability that's unaffected by conditions on the ground or in the air.

•

The weapon can fly more than 45 miles to strike mobile targets, reducing the amount of
time that aircrews' spend in harm's way.

•

Its small size enables the use of fewer aircraft to take out the same number of targets as
previous, larger weapons that required multiple jets.

•

The U.S. Air Force and U.S. Navy have begun SDB II bomb integration activities on the F35 Joint Strike Fighter

Marine Corps F-35 / HIMARS Targeting Experiments
(https://www.marinecorpstimes.com/news/your-marine-corps/2018/10/05/marines-connect-f-35-jet-to-himars-rocket-shot-for-first-time/ )

And just recently, the Corps set another historic milestone: destroying a target by connecting
an F-35B with a HIMARS rocket shot for the first time, according to Lt. Gen. Steven R. Rudder,
deputy commandant for aviation.
“We were able to connect the F-35 to a HIMARS, to a rocket shot … and we were able to target
a particular conex box,” Rudder told audience members Friday at an aviation readiness
discussion at the Center for Strategic & International Studies, or CSIS.
The shot was all done through data link, according to Rudder. The F-35 used sensors and
pushed data about the location of the target that was then fed to a HIMARS system.
The HIMARS unit then destroyed the target.

F-35, SM-6 Live Fire Test
(https://news.usni.org/2016/09/13/video-successful-f-35-sm-6-live-fire-test-points-expansion-networked-naval-warfare )

•

Using targeting information transmitted from the Marine Corps F-35B, the Navy’s Aegis test site
at the White Sands Missile Range, New Mexico launched an SM-6 anti-air missile and struck a
Beechcraft MQM-107 target representing an adversarial fighter.

•

The test is an expansion of the Navy’s Naval Integrated Fire Control-Counter Air concept (NIFCCA) – a scheme designed to tie together data from the ships and aircraft in a carrier strike group
to create a network of sensors and shooters – a proverbial kill web

Alabama to serve as home base for Air Force F-35 jets
(https://www.187fw.ang.af.mil/News/Display/Article/1402560/af-selects-dannelly-field-as-f-35-base-location/ )

"I am thrilled and very pleased that the 187th Fighter Wing has been chosen as the
home for the new F-35 fighter jet,“ Governor Ivey said. "
"Selecting Truax Field and Dannelly Field will increase Air National Guard F-35A units
providing 5th Generation airpower around the world," said Secretary of the Air Force
Heather Wilson.
Air Force expects the F-35As to begin arriving at Truax Field in early 2023 and at
Dannelly Field later that year

