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Introduction

Before first light, a scout platoon moved to observe a landing zone, using a small unmanned
aircraft system (sUAS) to extend its surveillance and provide early warning. Masked behind a
ridgeline, drone operators launched their aircraft from more than a kilometer away from the
scouts who infiltrated their observation posts. The aircraft, however, never achieved afuseful
viewing angle of the objective. Instead, its line of sight extended only as far as the Scout
element’s position. Although the platform functioned as designed, it failed to contribute
meaningfully to the reconnaissance effort.

Poor launch geometry, not equipment failure or operator error, producedithisiresult. Units at the
Joint Multinational Readiness Center (JMRC) routinely employ sUASSs with asfecus on platform
capabilities—range, endurance, and sensor quality—while neglecting,the spatial relationship
between the launch site and the area of interest. Consequently, @peratorsioften position drones in
ways that degrade observation, extend reporting timelines, and addlittle value beyond what
ground elements can already see.

Launch geometry addresses this gap. It requires the deliberate positioning of an SUAS launch site
to achieve a viewing angle, altitude, and line of sight thatienables effectivie observation of a
named area of interest (NAI). When reconnaissance elements properly apply launch geometry,
they reduce dead space, improve their abilitysto detect and identify, and maintdin tempo. When
they ignore it, even the most capable platforms eannot fully answer the commander’s
information requirements.

Launch Geometry

Launch geometry refers to the spatial relationship betiween a sUASs’ launch point and the area
intended to observe. It encompasses the combined effeets of altitude, horizontal stand-off
distance, sensor look-dowiirangle,and line of sight, all of'which shape the clarity,
interpretability, and taétical'value of the drome’s imagery. The overarching goal is to position the
platform so it can achieve a,true top-down view' of the enemy element. This maximizes
discrimination of movementand redugés masking,from terrain and vegetation. It also increases
the operator’s.ability to detect, identify, and track targets with confidence.

Launch géometry.applies establishedyreconnaissance and terrain-analysis principles to sUAS
employment. Reconnaissance do¢trine states leaders are required to position sensors where
terpain, vegetation, and line of sight support sustained observation and rapid reporting. Drone
operators must apply the'same logic when selecting launch sites, choosing positions that provide
the,angle; altitude, distance; and visibility necessary to observe named areas of interest (NAIs)
clearly. During intelligence preparation of the operational environment (IPOE), units evaluate
terrain for its effects on pbservation, masking, and intelligence collection. sSUAS crews must
conduct the same analysis to ensure terrain does not degrade the sensor’s ability to detect,
recogniz€, omidentify enemy activity. Poor launch geometry limits collection effectiveness and
may prevenfithe reconnaissance effort from answering commanders’ critical information
requirements (CCIRs). Figure 1 illustrates launch geometry.
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Figure 1. Latinch geometry’

Two Core Variables

Distance requiréments are terrain driveén. Tertain dictates how close, safe, and quickly a drone
operator teamiiean occupy a launch,site; and it governs how close the platform itself must
approachghe enemy to achieve dusable‘@bservation angle. Canopy height, ridgelines, and
elevation detérmine when the droné clears masking and can collect meaningful data. Launching
from too far rearward forges the platform to burn battery and time, crossing dead ground while
still failing to see over afégetation or relief at its maximum range. That delays reporting and
extends,the window in which, the enemy can detect and react. Scouts maintain tempo when they
allow the terrain 0 detézminehow far forward they must push the launch point to shorten transit,
achieve a clear angle of \@bservation, and accelerate data collection.

Distance withimlaunch geometry follows a simple, fundamental rule: position the launch site as
close as tactically feasible to the area the platform must observe. Shorter distances reduce transit
time, shorten'the exposure window, speed up the reporting cycle, and deliver more usable
information to'the commander. The closer a launch team is to the area of interest, the more
directly the system impacts reconnaissance tempo, pushing observations into minutes rather than
half-hour delays characterized by long transit legs, battery drag, or improvisational repositioning.

I CPT Micah Roubideaux. JMRC.




Put plainly, drones serve the fight best when they enter the fight close. Figure 2 illustrates
distance as a variable.
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Figure 2. Distance as a variable?

The ranges depicted in figure 2 are not tied to a specific platform and provided only to illustrate
the conceptof detectioft and identification distance in relation to terrain and launch positioning.
In this exXamplé, theyplatform can geferally detect activity at approximately 1,000 meters and
identifymspecific details at approximately 500 meters, under favorable conditions. Although the
air¢raft may possess a much greater maximum flight range, effective reconnaissance depends on
the'sensor’s ability todchieve tactically useful observation of the NAI. Terrain, vegetation,
viewing angle, altitude, and line of sight directly affect these distances. A launch point that forces
the aircraft into ghallow er obstructed observation angles may prevent the sensor from achieving
identification,range over the objective, even when the aircraft itself remains within flight range.
As a result, commanders and drone operators must evaluate launch geometry based not only on
platform‘enduirance or control range, but the sensor’s ability to observe the objective clearly
enough to answer CCIRs.

Altitude requirements are weather driven. Cloud ceilings, wind speeds, and thermal layers shape
how high and long the aircraft can climb to detect enemy forces. Inclement weather can force a
drone to operate at altitudes where terrain still masks its angle of observation, reducing the value
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of the imagery. Freezing rain can render a drone inoperable if the team cannot counter moisture
buildup on the platform. Raising altitude also carries a trade-off; as the drone climbs, image
clarity decreases, sensor resolution degrades, and the operator’s ability to identify targets
diminishes. Higher altitudes may preserve link stability in poor weather, but they reduce the
precision and usefulness of the information collected. Conversely, flying at lower altitudes
improves image clarity and target identification, but it increases the drone’s acousti¢ anddvisual
signature, raising the likelihood that enemy forces will detect it and react at a time and place not
intended. Figure 3 illustrates positioning through distance and altitude.

Foreshortening at high angles compresses object
shape; thermal sensors @amplify thiswdistortion,
preventing reliable imagery.
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Figuré 3. Positiohing through distance and altitude?®

Together, distance and altitude create geometry to generate useful reconnaissance without
triggering unwanted enémy reactions. Terrain governs how close and fast a launch team can
oceupy a site and how quickly the drone can clear masking to collect meaningful data. Weather
governs how high thegircraft must climb to stabilize, see, and survive atmospheric conditions
without dégrading image fidelity. Both factors also shape exposure; distance determines how
long the drone spends in transit and altitude determines how long it remains climbing or
operating in view of enemy sensors. Scout leaders restore tempo when they consciously balance
terrain-driven distance with weather-driven altitude to achieve the essential trade-off—the least
exposure for the most usable information.
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Vegetation and elevation create obstacles that mask optical and thermal sensors. A drone
operating below canopy height or behind relief cannot establish a clear sightline into an area of
interest. Altitude dictates how a drone navigates this environment but also creates a trade-off
with sensor capability. As a drone flies higher, its camera lens, resolution, and optical rea¢h limit
the amount of detail it can capture. These physical constraints define the minimum eleyation a
drone may use to collect meaningful information. Figure 4 illustrates launch with pg@er di§tance.
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Figuré 43kaunch with poor distance*

Drone operators often respondito a lack of activity in anlNAT by increasing altitude. Although
climbing may reveal obje€tspnside the aircraft’sginmediateyradius, it comes at a cost: the higher
the platform flies, the Harderit becomes to idéntify what it detects, and the smaller the horizontal
detection radius begemes. Sensor resolution, @pficalreach, and viewing angle all degrade as
altitude rises, sheinking the amount of gerraifythe drone can meaningfully search and reduce the
detail available onany detected object. Figure 5 illustrates altitude inability to mitigate poor
distance.

4 Ibid.
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