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Summary
Emerging technologies are 

increasingly adept at detecting 
Special Operations Forces (SOF) in 
denied or contested environments. 
By developing a mental model of 
how these environments sense, 
process, and retain data on  
operator activity—from multiple 
directions and across different 
timescales—personnel can sharpen 
their risk awareness. Furthermore, 
cultivating two specific types of 
technological intuition through 
training enables operators to 
manage their signatures and 
exposure more effectively.

Introduction
During missions, SOF teams have 

traditionally focused on visible, 
kinetic dangers, but emerging 
technologies complicate this threat 
picture. Some new systems integrate 
sensing, identification, and targeting 
so tightly that they significantly 
narrow opportunities for human 
judgment and mitigation. Other 
systems gather, fuse, and analyze 
data for prospective exploitation 
and future analytic value, making 
operations and personnel more 
detectable in the moment and  
over time. In short, emerging 
technologies compress the timeline 
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Sharpening 
technological 
intuition can help 
operators anticipate 
how their actions 
generate data and 
trigger downstream 
effects.

“

“

from exposure to consequence while 
also extending risk beyond the 
immediate moment—increasing 
short-term vulnerability and long-
term detectability.

Exposure can unfold from multiple 
directions—ahead of, behind, above, 
below, or near the operator—and 
across different timescales.  
Viewing risk through this lens  
makes emerging technological 
threats easier to recognize and 
avoid. To add another layer of 
protection, sharpening technological 
intuition can help operators 
anticipate how their actions 
generate data and trigger 
downstream effects. Together, risk 
awareness and technological 
intuition enhance personnel safety 
and operational effectiveness.

Ahead: Automated 
Perception and 
Classification

Emerging risk increasingly comes 
from automated sensing systems 
such as smart perimeter 
technologies that do more than 
record. These systems can identify, 
categorize, and report specific 
behaviors.1  In surveilled 
environments with established 
patterns of movement, normal 
activity thus becomes predictable, 
and deviations stand out. In such 
settings, an operator may draw 
attention simply by behaving 
differently from what is typical.  
Ask, “What about me—including my 
movement, posture, or dwell time—
could be perceived as unusual in  
this environment?”

Behind: Data Persistence 
and Retrospective 
Attribution

The modern tail can include data 
persistence. Being “behind you” not 
only means physical pursuit—it can 
also consist of distributed sensors, 

logs, and records that capture 
fragments of one’s presence.2 An 
operator can now be linked to a 
specific place or event after the fact, 
when data is broadly fused and 
reviewed. This can happen through 
state intelligence and law 
enforcement networks but also 
through commercial data brokers, 
across time and space. To reduce 
risk, ask, “What traces do my 
movements, communications, and 
associations leave behind that could 
later be fused into attribution?”

Above: Vertical 
Sensing and Overhead 
Observation

Vertical advantage once 
depended on high-end assets like 
manned aircraft. Today, elevation 
can be cheap, temporary, and 
expendable. Proliferating small 
drones, low-cost sensors, and 
improved stabilization now enable 
both state and non-state actors to 
generate dense, localized aerial 
sensing.3  From above, heat 
signatures, shadows, movement 
cadence, and group behavior may 
be sufficient for an adversary to 
detect and track a team over time. 
As a result, overhead sensing can 
reduce the effectiveness of some 
camouflage and concealment 
measures. Ask, “What of my actions 
or equipment could be detected 
from above—and what would that 
enable an adversary to do next?”

Below: Ground-Coupled 
Sensing and Subsurface 
Detection

Silence—when defined only 
acoustically—can be misleading, 
because the absence of sound does 
not mean the absence of other 
physical signals. Even when quiet to 
the ear, movement still couples into 
surfaces through vibration, 
repetition, and timing. The ground 
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and subsurface can register activity 
through technologies such as 
seismic sensors, buried fiber-optic 
lines, and infrastructure-mounted 
vibration sensors.4 Advances in 
signal processing and machine 
learning allow these systems to 
increasingly separate human activity 
from background noise and to 
strengthen detection by correlating 
weak signals over a short period of 
time, even when individual events 
seem insignificant. Ask, “What 
vibrations, timing patterns, or 
repeated routes am I imprinting  
into the ground or built 
environment?” and “Does our 
equipment introduce periodic 
signals that are easier or faster to 
classify than our footsteps?”

Nearby: Ambient 
Sensing and Co‑Presence 
Analytics

Crowds and everyday consumer 
technologies can turn nearby space 
into a sensor-saturated environment. 
People carry devices that record, 
emit, and receive data, while 
buildings and public venues add 
their own layers of technological 
infrastructure, including visual 
surveillance systems. None of these 
technologies need to be directed at 
anyone specifically to capture their 
presence. As people move, pause, 
and cluster, their devices collectively 
create a dense, overlapping picture 
of activity in the immediate area—
potentially linking them to locations, 
vehicles, or other individuals through 
co-presence and timing. Ask,  
“What data do I generate simply  
by being near other people?” and 
“Would someone else’s elevated  
risk status indirectly raise mine 
through proximity?”

Behind the Wall: 
Through-Wall Sensing 
and Inference

Barriers such as walls stop people 
much more easily than they stop 
signals. Some modern sensing relies 
on measuring how ambient radio 
frequency, cellular, or other 
electromagnetic signals propagate 
and change as people move within  
a structure.5 Walls now act less like 
shields and more like filters with 
known loss rates—reducing signal 
strength but rarely eliminating it 
entirely. Individually, these signals 
may be weak or ambiguous, but 
together they may allow machine-
based inference of an individual’s 
presence and activity. Ask, “Which 
signals pass through the walls 
around me, and how does my body 
change them?”

Technological Intuition: 
Types  
and Training

The preceding section describes 
how exposure occurs from above, 
below, behind, and nearby. 
Recognizing that risk now surrounds 
operators from multiple directions 
and persists across time is the first 
step toward managing exposure. But 
awareness alone is insufficient. The 
second crucial step is moving from 
understanding threats to actively 
shaping one’s interaction with them. 
Doing so requires a deeper 
internalization of how technology 
works in practice—an internalization 
best described as developing 
technological intuition. Here, 
intuition does not mean instinct or 
guesswork, but judgment shaped by 
training, repeated exposure, 
feedback, and deliberate reflection. 
For SOF, technological intuition falls 
into at least two distinct types.

Modern sensing systems exploit 
how different signals propagate 
through terrain, structures, and 
infrastructure—and how those 
signals can be fused and interpreted. 
Therefore, one type of technological 
intuition is characterized by signal 
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literacy and inference awareness. 
Signal literacy is the ability to see an 
environment as a dynamic field of 
signals and to understand how  
those signals are generated, leaked, 
distorted, amplified, and blocked. 
Inference awareness is the ability to 
anticipate what an adversary can 
conclude when those signals are 
combined and evaluated against 
expected baseline patterns.  
The goal is to use technological 
intuition to manage exposure 
proactively: remaining within 
expected baselines so that sensing 
systems and human analysts have  
no statistical or behavioral reason to 
escalate scrutiny.

Because this tech intuition is 
anchored to invariants, it remains 
durable despite technological 
change: cameras get smaller, 
sensors get cheaper, and software 
changes—but signals such as light, 
sound, and motion remain 
fundamental. This is why 
technological intuition shifts 
attention away from identifying 
individual pieces of sensing 
hardware toward a broader 
understanding of exposure—and 
may be especially relevant for SOF 
teams primarily focused on direct 
action and other time-compressed, 
kinetic activities.

This intuition can be sharpened 
during routine movement, 
rehearsals, and urban exercises by 
deliberately identifying natural 
signal traps, likely sensing paths, and 
areas where exposure to technical 
systems either rises or falls. 
Operators can practice noting where 
their presence would be easiest to 
detect and where it would blend into 
background activity. Beyond specific 
training, operators can routinely ask 
how light, heat, sound, vibration, and 
radio frequency are shaped within a 
specific space, how those signals 
move, and where they are likely to 
concentrate or escape.

Training should also expand the 

core questions operators ask. 
Instead of focusing only on “Is there 
a camera?” or “Are there sensors?”, 
the questions may shift to “What 
signals could be captured in this 
space?” and “What signals am I 
generating right now that a system 
could exploit?” This reframing 
reflects how contemporary systems 
increasingly work: They often detect 
deviation, correlation, or persistence 
rather than a single, obvious 
signature. In practice, this 
technological intuition sounds like: 
this surface leaks; this route 
accumulates memory; this space 
punishes deviation.

The second type of technological 
intuition is characterized—somewhat 
paradoxically—by an in-depth 
understanding of the human 
element embedded in new 
capabilities. This intuition recognizes 
that every technological system 
reflects the people behind it. It 
therefore does not focus primarily 
on signals and physics—but on 
people and their behavior. 
Organizational and individual 
strengths, limitations, habits, and 
incentives shape how emerging 
systems are designed, funded, 
deployed, and operated. Training 
levels, maintenance practices, and 
local workarounds are further 
factors that define how technology 
is ultimately used in the field.

This technological intuition may 
be more relevant to SOF personnel 
operating through relationship- and 
partnership-based missions, 
including within the context of 
irregular or unconventional warfare. 
Over time, this intuition can provide 
advantages by allowing operators to 
anticipate patterns of technology 
use, misuse, and failure. Experience 
with how specific institutions or 
groups behave around new systems 
may help SOF teams predict where 
technologies will be overtrusted, 
underused, misconfigured,  
and only intermittently or  

In denied 
and complex 
environments, 
technological 
intuition is a form 
of readiness.

“
“
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selectively available.
This form of technological 

intuition is developed through close, 
sustained exposure to how people 
and institutions actually use 
technology, not how it is described 
in manuals or capability briefs. SOF 
personnel can train it by observing 
how partners and adversaries 
configure systems, maintain 
equipment, enforce rules, and work 
around limitations under real 
operational pressure. Finding out 
informal details—who has access, 
when systems are powered on, 
which alerts are ignored, and what 
routine shortcuts look like—often 
reveals more about true capability 
than technical specifications.

Training should deliberately 
include reflection on organizational 
and individual behavior. After 
engagements, site visits, or 
partnered operations, teams can  
ask how organizational priorities 
influenced system use, what 
incentives shaped collective  
and individual behavior around 
systems, and when basic human 
characteristics—such as acting out 
of convenience—overrode both 
institutional priorities and policies. 

Comparing documented procedures 
with observed practice helps expand 
technological intuition.

Over time, this intuition is 
strengthened by feedback and 
correction. Teams refine their 
judgments by noting which 
assumptions about human  
behavior and institutional reliability 
proved accurate and which  
did not. This continuous  
calibration helps operators better 
anticipate how technology will be 
employed, ignored, or misused in 
future environments.

Final Remarks
In denied and complex 

environments, technological 
intuition is a form of readiness. It 
prepares teams not by cataloging 
specific devices but by sharpening 
their judgment about the practical 
implications of emerging 
technologies across different 
missions. This readiness enables 
operators to manage exposure 
rather than chase invisibility and to 
anticipate second- and third-order 
consequences before they 
materialize. In that sense, 
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technological intuition is not an adjunct skill but increasingly a baseline 
capability—one that underwrites survivability and effectiveness wherever 
operations unfold inside increasingly technologized terrain.  
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