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Executive Summary

The P1-SUN interceptor course demonstrated that interceptor capability is not simply a
matter of fielding another drone. It is a training, employment, and force-development problem
that requires disciplined operators, crew-based tactics, and complete ground architecture. For
current operational demands in CENTCOM and future large-scale conflict, low-cost unmanned
threats are proliferating faster than traditional acquisition and training models can adapt. The
force that can most rapidly build trained interceptor teams, integrate them into a larger detection
and command-and-control network, and employ them under realistic conditions will hold a
significant military advantage.

The principal lesson of this course is that advanced FPV skill is the minimum
requirement. True interceptor competence also requires long-range navigation, protected or
offset ground control station employment, directional antenna management, rapid crew
coordination between pilot and navigator, procedural discipline in arming and recovery, and the
ability to operate effectively within a broader defensive system. The course reinforced that the
interceptor is not just an airframe, but part of a larger combat architecture consisting of the
aircraft, controller, video path, communications modules, antennas, power systems, and the
human teams required to employ them.

The course also demonstrated that the United States currently lacks a training model that
meaningfully replicates this capability. Basic line-of-sight or short-range FPV training does not
prepare crews for the demands of realistic interceptor operations, nor does it build the
institutional habits needed for safe terminal-effects integration, multiple-team coordination,
spectrum management, airspace management, or fratricide prevention. The way ahead is to

establish a gated training pipeline with advanced FPV prerequisites, certify individuals as pilot-



INTERCEPTOR TRAINING AND EMPLOYMENT 3

navigators, procure and train on the full system rather than just the aircraft, and embed
interceptor units within a wider framework of early warning, communications, and layered
defense. Advanced aids such as Al-enabled detection, target recognition, and terminal guidance
may improve these systems over time, but they cannot substitute for baseline fundamentals.

The immediate requirement is to build a simple, repeatable, and scalable interceptor
capability now, then incrementally improve it. Ukraine is currently the most relevant battle lab
for these systems, and the United States should build a bench of cadre by rotating selected
personnel through training on multiple interceptor and FPV systems with units and companies in
Ukraine. If the Army and Joint Force do so, systems like the P1-SUN can become practical
operational tools. If they do not, these systems will remain promising demonstrations without
corresponding combat value.

Purpose and Strategic Context

The purpose of this paper is to inform senior leaders on how interceptor systems such as
the P1-SUN should be trained, employed, and integrated into force development for current
operational demands in CENTCOM, future large-scale wars, and low-intensity conflict. The
intent is not to present a narrow course review, but to extract implications for training design,
organizational structure, and operational employment.

Interceptor systems matter because the threat environment has shifted decisively toward
low-cost, adaptable, attritable unmanned systems. In current theaters, commanders face
persistent pressure from unmanned aerial threats that are inexpensive and scalable, requiring
similarly scalable methods for defeating those threats at the tactical edge and in the rear. In
future wars, the side that can most quickly produce trained operators, standardize procedures,

and integrate low-cost interceptors into a broader kill chain will gain disproportionate advantage.
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For the U.S. military, this means interceptor capability cannot merely be purchased or
treated as a technology problem. It is a training and force-development problem first.
Procurement without realistic training and unit structure does not produce capability. A small
number of prototypes without a pipeline for instructor development, crew qualification,
sustainment, and tactical integration will not scale. If these systems are to matter, the Army and
Joint Force must treat them as operational systems requiring doctrine, range access, mission-
command integration, and deliberate institutional ownership.

The P1-SUN course is therefore relevant well beyond the platform itself. It provides
insight into what a practical interceptor training model looks like when ground-station
employment, flight discipline, navigation, communication, and terminal-effects procedures are
treated as a coherent whole. It also reinforces a broader point: Ukraine is currently the world’s
most valuable battle lab for unmanned systems adaptation. The United States should take
advantage of that reality by deliberately building cadre through repeated exposure to the systems,
procedures, companies, and units already learning under combat conditions.

Course Design

Training began with a gated FPV proficiency evaluation. The cadre integrated us with a
larger group of students, approximately 30 to 40 personnel, who had just completed the three-
week prerequisite course on the Shrike. Four aircraft ran the evaluation concurrently on a course
built with typical FPV obstacles of varying sizes and shapes. The instructor demonstrated the

route and then informed us that we would have two attempts with no warmup or rehearsal.
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FPV Obstacle Course

Nearly half the class did not pass this initial gate, highlighting the difficulty of controlled
FPV flight and emphasizing that interceptor training time is too limited and too valuable to be
spent teaching advanced FPV competency. Units that want meaningful throughput must establish
simulator standards and prerequisite flight standards before students ever arrive at an interceptor
course. The gating evaluation assessed composure, precision, and the ability to perform on
demand under observation. This matters because the interceptor mission demands far more than
simple control of an airframe. A student who is unable to complete a basic obstacle course is not
ready to add long-range navigation, camera transitions, switch manipulation, directional antenna
management, and terminal-effects procedures.

This has direct implications for U.S. force development. Stabilized UAV platforms are
comparatively easy to operate and can be employed by a broad population of soldiers. FPV

systems require more deliberate screening, more practice, and more discipline. Interceptor
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systems represent a further step beyond even standard FPV one-way-attack proficiency. The
Army should therefore think in terms of a layered talent model: broad access for stabilized UAV
employment, selective progression into advanced FPV training for those with aptitude, and a
narrower funnel into interceptor training for only the most proficient and disciplined operators.

After passing the FPV qualification standard, we began a three-hour academic
familiarization block in which we studied the P1-SUN and its manual. That initial block taught
how to employ the aircraft safely by providing understanding of the aircraft configuration,
control modes, camera positions, power management, ground station, remote antenna
architecture, switch logic, and the larger operational sequence of the system.

Daily Rhythm

Once training began the following day, the class was broken into three groups of eight
trainees with three ground control stations operating concurrently. An ideal setup would be six
ground control stations with three to four students per station in order to increase repetitions,
reduce idle time, and build greater crew proficiency. For the first three training days, each group
executed the same general progression. Students assembled the ground control station and the
remote directional antenna system, assembled and connected to the interceptor, prepared the
system for flight, and then executed a preplanned mission with a navigator using an ATAK-like
tablet.

The training profile was not a short local flight. Students flew an approximately 6.5-mile
loop through checkpoints at varying altitudes ranging from 100 to 800 meters, typically
remaining airborne for roughly 10 to 15 minutes before returning and landing. This is significant

because it underscores that interceptor training must occur in a large enough training area to



INTERCEPTOR TRAINING AND EMPLOYMENT 7

replicate realistic mission geometry. Small local ranges and short line-of-sight profiles may be

useful for initial familiarization, but they will not produce real interceptor competence.

-
%

Training Area and Flight Plan

Each student served twice as pilot and twice as navigator each day. For the first three
days, the instructor controlled the directional antenna from the ground control station, ensuring
the beam remained oriented on the aircraft and link quality was preserved. On the fourth day,
that responsibility shifted to the navigator. Students were expected to assemble correctly, launch
smoothly, transition the camera through the required positions, execute the route, manipulate
controls in the correct order, conduct the required mission, and either simulate a detonation at a

specific point or disarm, return, and recover the aircraft safely.
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Logistically, all batteries for the day were charged beforehand and no charging occurred
at the training location. Each ground control station used two 20,000 mAh lithium-ion batteries,
and each drone used a 15,000 mAh lithium-ion battery. Recharging these batteries in the field
would require large and expensive equipment and roughly two hours per battery. This is a
reminder that interceptor readiness is tied not only to flying skill, but to a complete sustainment
architecture of power, spares, and support equipment.

Final Test

At the end of the fourth day, students were given a written examination and required to
achieve a passing score of 40 out of 50 to attempt the live-flight practical evaluation. The final
practical test was then conducted on the fifth day by an instructor other than the one who had
trained the student. During the evaluation, the instructor performed the navigator role, directed
the student to various checkpoints, and graded the student on all required points of performance.

These included proper assembly and arming of the P1-SUN, smooth and controlled
takeoff, correct manipulation of switches for camera, VTX power, arming, and reversing sticks,
stable and controlled flight while maintaining throttle discipline, smooth turns without gaining or
losing excessive altitude, accurate navigation and situational awareness, proper arming,
detonating, and disarming depending on mission, and a safe return approach with reduction of
VTX power, normalization of stick inputs, and a smooth landing.

Depending on the mission, some students were required to simulate a detonation over a
designated terrain feature, while others were required to return, make the aircraft safe prior to
final approach, and safely recover. The objective was to produce an operator who could execute
the full mission sequence correctly, safely, and under evaluation without prompting from

instructors. Importantly, some students failed either the written examination or the live-flight
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evaluation. This underscores that the course was not a familiarization event, but a qualification
with an enforceable standard. After passing both the written examination and the live-flight
evaluation, students received a numbered certificate approved by the Head of the Main
Department of State Aviation of Ukraine. That certification shows that interceptor courses are
not treated as ad hoc familiarization or informal vendor-led events, but as a government-
recognized qualification on a specific system. In practical terms, the course does not simply
expose students to the platform; it certifies operators against an approved standard. That
distinction is important for force development because it reflects the kind of rigor, legitimacy,
and accountability the United States should seek if it intends to build credible interceptor
capability at scale.

This is another area where U.S. efforts need to be more disciplined. If interceptor training
is to matter, it must include meaningful gates, written evaluation, live-flight evaluation, and the
willingness to fail students who do not meet the standard. A course that graduates all students
regardless of performance may generate throughput, but it does not generate capability.

Flight Operations and Bunker-Based GCS Employment

A central lesson from the course is that interceptor employment must be understood as a
ground-system problem as much as an airframe problem. The P1-SUN is not just a drone with a
controller. It is a system that combines aircraft, remote controller, FPV video path, external
communications module, directional antennas, power distribution, and ground control station
with larger command-and-control mechanisms.

In practice, this means units should train using protected, offset, or bunker-based ground
control station employment. The course underscored the value of an operator being able to

assemble, arm, launch, navigate, and command the aircraft while the communications
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architecture extends control and video range from a safer position. That concept has immediate
relevance for survivability, signature management, and repeated crew employment.

Additionally, the navigator is not a passive observer, but ideally the more experienced
member of the team. The navigator owns route management, mission timing, and
communications used to talk the pilot onto relevant targets. Once directional antenna duties are
added, the navigator becomes essential to maintaining system functionality.

This model creates implications for training infrastructure. Units need enough sets of
ground equipment to train as they intend to fight. It is not enough to own numerous interceptors.
Units require complete training sets that include controllers, goggles or displays, external
communications modules, directional antennas, power support, and the means to rehearse remote
or offset employment. A formation that owns airframes but not the full ground architecture will
not achieve operational competence.

Safety, Terminal Effects Integration, and Procedural Discipline

The course emphasized safety and procedural discipline, but it did not separate terminal
effects from flying in a way that made training artificial. Those procedures were embedded into
the mission cycle and evaluated as part of the standard. The correct response is not to isolate
these elements so completely that training becomes unrealistic, but rather to integrate them into
training to build understanding and muscle-memory.

Several themes stood out. Assembly and arming had to be correct every time. Takeoff,
route execution, and return procedures had to be smooth and repeatable. Safe recovery mattered
as much as target prosecution. The requirement to return on a path that paralleled the takeoff
direction, while avoiding friendly personnel ahead of the aircraft, trained a practical

understanding of what could happen if a link was lost or a motor failed during recovery. Finally,
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switch logic had to become second nature. Students were expected to manipulate camera
position, power settings, flight mode, stick inversion, and terminal-effects controls in the correct
sequence without losing control of the aircraft.

This has direct force-development implications. U.S. units should build standard
checklists and crew briefs for interceptor missions in the same way aviation units do for crewed
flight. Pre-flight inspection, switch-state confirmation, mission review, lost-link actions, return
corridor confirmation, and post-flight safing should all be standardized. The entire crew must be
trained on the explosives utilized, and the flight crew must understand the overall logic, hazards,
and decision points related to arming, detonating, and safing these explosives.

This is also an area where the U.S. military must become more comfortable with realistic
training. If interceptor systems are intended to carry initiation systems and real explosives in
combat, then training cannot stop at airframe familiarization. Crews must eventually reach a
level of confidence and competence where operators are comfortable packing charges,
connecting initiation systems, conducting checks, and executing the full sequence safely and
correctly under supervision and according to standard procedures. That does not mean relaxing
explosives discipline. It means deliberately building that discipline into training rather than
leaving crews to confront it for the first time under operational pressure.

Lessons Learned from the Course

Interceptor planning and flying is a significant step up in complexity from simply piloting
other one-way-attack drones. Landing is more difficult, maintaining video and radio links is a
delicate balance, and piloting requires many more switch inputs. These operations are time
sensitive, conducted at high speeds, and carry the risk of overflying friendly personnel and of

returning home with a primed explosive. Even these tasks are simple when compared to the
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difficulty of integrating with other command-and-control systems and units to defend an area,
locate targets, and successfully talk a pilot onto, overtake, and ultimately destroy a threat.

Spectrum management in the 5.8 GHz range is also constrained. In practice, only
approximately six to eight platforms can operate in one area before spectrum congestion
becomes a serious problem, which means any larger employment concept will require hardware
flexibility, channel management, and procedural discipline. Identification of friendly forces is
another difficult challenge, especially when overlapping defense will be lateral and in depth.

The interceptor solution is not a capability that can be purchased off the shelf and
immediately employed. It requires a large, trained force with numerous pilot-navigator teams in
the same area with overlapping coverage. It requires a complex system to detect threats,
communicate their location across numerous units, and talk pilots onto targets while managing
spectrum and controlling fratricide. These skills must be trained, and these systems must be in
place before too much faith is placed in technology alone. The basics matter, and analogue “map
and compass” ability remains paramount. Only after those basics are mastered should additional
technological aids be layered on, from companion boards enabling object detection all the way to
automatic terminal guidance.

Detecting a threat and automatically eliminating it with an interceptor at the push of a
button is a noble goal, but it is currently economically and operationally divorced from reality.
These systems require exquisite radars, expensive cameras and compute, temperamental Al
models, and remain highly susceptible to environmental factors. That defeats the attractive
attritable nature of these systems. Progress toward those goals is worthwhile, but only after a
simple baseline capability and genuine crew competency have been established to meet the

current threat.
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Broader U.S. Training Shortfalls: What the United States Is Getting Wrong

The United States currently does not offer training that meaningfully resembles this type
of interceptor course. Interceptor training must mirror actual employment over large distances,
across varying altitudes, and under the procedural demands of real missions. Camera transitions,
changing control logic, navigation and terrain association, management of the ground control
station and communications link, and arming and safe return procedures are challenging tasks
that must be mastered before reliable interception is possible. This course is complex but still
basic when measured against the ultimate objective of detecting and rapidly intercepting an
aerial threat. Basic line-of-sight or short-range FPV training does not produce competence in
long-range navigation, GCS management, target identification, or realistic recovery procedures.

A related shortfall is that U.S. efforts have not adequately institutionalized the crew
concept. Training often focuses overwhelmingly on the pilot, but the navigator role is essential
for route management, situational awareness, antenna alignment, mission timing, and execution
of the broader mission sequence. A pilot-only model will not scale into credible interceptor
capability. The same is true of the broader system architecture. Units must train on the full
system and not just the individual platform. The training burden sits just as much in the
controllers, displays, antennas, power systems, external modules, and protected control concepts
as it does in the aircraft itself. Without those components, units cannot rehearse the actual
employment method they will need in combat.

The United States also does not yet integrate terminal-effects procedures into routine
training with sufficient realism. In many environments, these topics are either treated as too
sensitive to incorporate meaningfully or are kept separate from pilot training to the point that

crews never internalize the full mission sequence. The result is fractured training in which crews
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may be able to fly the aircraft but cannot execute the complete system safely, confidently, and to
standard. More broadly, U.S. transformation efforts too often separate technology from realistic
operational employment. Fielding can be accelerated, but technology alone does not solve the
training problem. Until interceptor systems are embedded in realistic scenarios with navigators,
ground stations, mission-command integration, recovery corridors, and enforceable standards,
fielded equipment will not equal credible capability.

Way Ahead

The most immediate requirement is to establish a tiered training pipeline that treats
interceptor qualification as an advanced track rather than an entry point. Units should require a
simulator threshold and advanced FPV qualification before students attend interceptor training.
Interceptor courses should then focus only on the system-specific tasks of ground-station
deployment, route flying, crew coordination, communications management, terminal-effects
procedures, and recovery. The force should also formalize the crew model by training and
certifying soldiers as pilot-navigators. Every student should be able to brief the mission,
assemble the system, launch, navigate, manage the communications architecture, execute the
mission, recover safely, and debrief against a standard. This will create more resilient operators
and improve scalability.

Training must also be built around full-system employment rather than the platform
alone. Procurement and unit manning should account for the complete package required to train
as intended utilizing interceptors, controllers, displays, external modules, antennas, batteries,
support equipment, and sufficient spares. A formation with a handful of interceptor airframes but
no durable training architecture will not generate readiness. Just as importantly, training

conditions must resemble operational demand. Interceptor crews should train on routes and
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profiles that require mission planning, communication across multiple teams, and safe arming
and recovery procedures. Ground control concepts should include protected or offset
employment whenever feasible, because that is central to survivability and realistic use. Training
areas must also provide sufficient range, altitude, and maneuver space to replicate real
interceptor employment; without that physical training space, even a well-designed course will
produce only partial competence.

Finally, the Army must create institutional feedback loops between operators, acquisition,
and force design, while deliberately building cadre through exposure to the most operationally
relevant environment currently available. Operational units using these systems should routinely
report not only equipment failures or desired upgrades, but also training bottlenecks, range
constraints, crew workload issues, and sustainment demands. Those insights should inform
doctrine, procurement, and organizational design rather than remaining isolated at the unit level.
At the same time, Ukraine should be treated as the leading battle lab for unmanned systems
adaptation. The United States should establish a bench of trained cadre by rotating selected
personnel through training on various interceptor and FPV systems with Ukrainian units and
companies, then use those cadre to inform U.S. training design, instructor development,
procurement, and force development. Interceptor capability should also be treated as part of a
broader combined-arms and theater posture problem. In CENTCOM, these systems should be
viewed in relation to defense of bases, logistics nodes, population centers, and maritime and air
corridors. In future wars, they should be nested within larger kill chains, distributed sensing, and
tactical air-ground integration. Force development must therefore place these systems in

formations that can employ them, sustain them, and learn from them.
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Conclusion

The P1-SUN course demonstrated that interceptor systems demand a higher level of
discipline, crew integration, and systems thinking than most U.S. unmanned training currently
provides. The platform itself matters, but the larger lesson is about how capability is built.
Effective interceptor training and employment rests on prerequisites, realistic mission profiles,
trained pilot-navigator teams, complete ground architecture, safe and repeatable procedures, and
objective evaluation.

For senior leaders, the decision point is not whether systems like the P1-SUN are
interesting or even effective. It is whether the force will build the institutional conditions
required to use this class of system well. Current operational demands in CENTCOM and the
likely character of future war both argue for urgency. Low-cost air threats are proliferating faster
than traditional acquisition and training systems can adapt. The answer is not to wait for a perfect
program of record or some perfect autonomous system. It is to establish a disciplined training
and employment model now, scale what works, and improve it deliberately over time.

The broader implication is that interceptor systems should inform force development
today. Training pipelines, range design, doctrine, and organizational placement must evolve
alongside procurement. If they do, the Army and Joint Force can turn a promising capability into
a practical one. If they do not, these systems will remain impressive demonstrations without
corresponding combat value.

The course provided a useful reference point for what right looks like: gate entry
standards, training crews rather than individuals, training the full system rather than just the
airframe, integrating safety and terminal procedures into the mission, and evaluating against a

real standard. It also reinforced that interceptor capability is an advanced skillset that must be
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built on top of real FPV proficiency. Those lessons should inform how the United States prepares

for current theater demands and future wars alike.



