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informal complaints during the most recent five-year 
reporting period represents a significant decrease from the 
1,351,317 informal complaints received during calendar 
years 2019-2023, with most of the decreases occurring in 
2023 and 2024. 

This year’s report confirms that the FCC’s stepped‑up 
enforcement efforts over the past several years are 
continuing to have a positive impact in reducing the 
number of informal consumer complaints. After a record 
333,146 informal complaints filed in 2018, annual 
informal complaint numbers have generally seen marked 
declines, with just 135,268 informal complaints filed in 
2023, and 159,804 complaints filed in 2024.

The U.S. Federal Communications Commission (FCC) 
has released its annual report to Congress detailing 
consumer complaints and enforcement actions in 
connection with illegal robocalls.

Released at the end of 2025, the report offers insight 
into trends related to informal consumer complaints 
regarding robocalls that were received by the Commission 
over five full calendar years, from 2020-2024.

Over the five-year period covered in this report, the 
FCC received a total of 906,622 informal consumer 
complaints under four different provisions of the 
Telephone Robocall Abuse Criminal Enforcement and 
Deterrence Act (TRACED Act). The total number of 

FCC Releases Annual Robocall Report

initiated significant staff reductions 
in February and April 2025, which 
included personnel working to 
support the inspection of medical 
devices, drugs, and vaccines. 

The GAO report includes several 
recommendations to address the 
staffing gap on medical device 
oversight, including strategic 
increases in staffing and revising 
regulations to require device 
manufacturers to implement FDA 
recommendations for manufacturer-
initiated recalls.

Efforts by the U.S. Food and 
Drug Administration (FDA) to 
oversee the recall of faulty medical 
devices are being directly impacted 
by insufficient staffing at the agency.

This news comes straight from the 
U.S. Government Accountability 
Office (GAO). According to a 
report issued by the agency in early 
December, the FDA failed to meet 
its 3-month target for terminating 
manufacturer-initiated device recalls 
during the five-year period from 
fiscal years 2020 through 2024, with 
nearly 74% of recalls exceeding the 
3-month termination goal.

Report Says Insufficient FDA Staffing Limits Oversight of Med Device Recalls

The reason for the FDA’s oversight 
failure? According to the GAO 
report, “Insufficient staff limit FDA’s 
ability to conduct oversight activities.” 
The potential consequences? 
Insufficient staffing “can create 
inefficiencies in the process and 
potentially put lives at risk.”

According to an article posted to 
the MedTechDive website, the GAO’s 
report of oversight of medical device 
recalls was initiated by a Congressional 
request in late 2023. Further, the 
timeframe detailed in the GAO report 
occurred before the U.S. Department 
of Health and Human Services (HHS) 

current shape. But the exoplanet’s shape is not the most 
intriguing thing about the discovery. 

The exoplanet’s atmosphere is rich in carbon but 
contains no nitrogen or oxygen. According to the 
Scientific American article, when researchers observed 
the emission spectrum of the exoplanet’s atmosphere, they 
found wavelengths that aligned with molecular carbon. 
They also speculate that molecular carbon could be at the 
core of the planet in the form of diamonds!

A lemon-shaped planet?? That’s what astronomers 
using the James Webb Space Telescope have recently 
discovered circling a small, dense star. According to 
an article posted to the website of Scientific American, 
the odd-shaped “exoplanet,” named PSR J2322-2650b, 
is roughly the size of the planet Jupiter, featuring an 
elongated shape resembling a lemon.

The exoplanet circles a small, dense star known as a 
pulsar. Researchers believe that the star’s proximate gravity 
was the key element that pulled the exoplanet into its 

Astronomers Discover a Lemon-Shaped “Exoplanet”
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Most facilities rely on heel straps without understanding how gait, flooring behavior, and contact 

geometry make system‑level flooring and footwear evaluation essential.

Why are heel straps still widely used even 
though their performance often falls short in 
real ESD environments?
Heel straps remain the default in most factories. They 
are inexpensive, easy to deploy, and reliably pass basic 
resistance checks. In qualification testing, test subjects 
may not represent how people actually walk, masking 
inconsistent results that depend heavily on individual 
gait. Research in gait analysis shows ~ 60–65% of 
individuals maintain consistent heel-first contact, 
while 8–12% are habitual forefoot or toe walkers, 
meaning their heel straps may never touch the floor. 
ANSI/ESD STM 97.2 lab experiments show floor peak 
voltages ranging from <30 volts on conductive rubber 
to >200 volts on conductive vinyl and epoxy, depending 
on footwear, partially covered by a strap. Without 
continuous contact as people walk, charge accumulates 
and cannot discharge until the strap touches the floor.

What grounding system options provide more 
reliable, full-cycle electrical continuity than 
heel straps?
Full-coverage sole straps and ESD shoes address the 
core deficiency of heel straps: minimal, inconsistent 
contact with the floor. Sole straps extend conductive 
material across both heel and forefoot, engaging the 
flooring throughout the entire stance phase rather than 
at a single point, significantly improving continuity and 
reducing walking-voltage fluctuations. ESD shoes further 
enhance reliability by integrating conductive elements 
into the outsole and midsole, eliminating common 
human failures such as misaligned straps, worn contact 
patches, or improper fit.

Footwear and flooring must always be evaluated as 
a system. Most ESD floors are roughly 95% insulative, 
with grounding achieved through conductive granules 
or carbon veins. These surfaces generate static during 
movement and rely on footwear contact for discharge, 
making a strong case for low-generating floor materials.

How does selecting the right ESD flooring 
influence engineering outcomes and 
ESD‑program performance?
Selecting the right ESD flooring has a disproportionate 
impact on engineering outcomes because the floor is 
the foundation of all grounding within an EPA, excluding 

the work surface. The floor establishes the reference 
plane that personnel, carts, chairs, fixtures, and mobile 
equipment must couple to. Programs that focus 
narrowly on personnel grounding while overlooking 
wheels, casters, seating, and maintenance pathways 
often create hidden voltage differentials within the EPA.

Flooring selection also directly influences the 
walking-voltage component of ANSI/ESD S20.20, 
the parameter most closely tied to real-world ESD 
failures. High-generating or finish-dependent floors 
introduce variability, maintenance burden, and 
long‑term instability. Low-generating, maintenance-
stable ESD floors like conductive rubber provide 
consistent charge control, predictable process 
behavior, and common electrical potential across the 
entire environment, conditions essential for reliable 
high‑yield manufacturing.

special advertising section

Why Heel Straps Fail in Real ESD Environments
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By Karen Burnham

STANDARDS PRACTICE

directly from human skin, such as might occur when a 
user goes to push a button.

For this particular aerospace client, we were most 
concerned about a human moving independently of the 
vehicle and interacting with units through touch interfaces, 
not using tools. So, we chose a ±25 kV discharge with a 
150 pF cap and 2 kΩ resistance. I should note that ISO 
10605 recommends a maximum discharge of ±15 kV 
when using a 330 pF cap, so that’s another argument for 
choosing the 150 pF test.

As a side note, one of the other options to consider 
for ESD testing is whether contact or air discharge 
is appropriate. Annex B of ANSI C63.16 has useful 
guidance on that point, discussing when air vs. contact 
is appropriate. The short version is that while contact 
discharge is more repeatable, air discharge is more 
representative of ESD events out in the field.

One other standard to keep in mind when designing 
a custom ESD test is MIL-STD-1541, now officially 
discontinued (but freely available). It shows the circuit 
schematic for an ESD test that can provide a much wider 
range of discharge types than the tests based on IEC 
61000-4-2. You can see a recent document using this in 
NASA‑HDBK-4002B, where they have a MIL-STD-1541 
setup tailored to represent discharges on the exterior of 
spacecraft due to the space charging environment. 

here are lots of different ESD testing 
standards out there, and most of them 

have a schematic similar to the one above 
from MIL‑STD‑461G. However, if you look 
across multiple standards, you’ll see that Rd 
and Cd can have different values. I recently 
had an aerospace client who would normally 
test to CS118 from the MIL-STD. But, 
due to a particular threat environment, we 
recommended applying a harsher test from 
the automotive world. CS118 has a maximum 
test at ±15 kV, but we thought a ±25 kV test 
would be appropriate.

In looking at ISO 10605 to remind myself 
of the parameters of the ±25 kV discharge, 
I was reminded that Rd and Cd vary with 
different tests, and I wanted to make sure that I was 
using the appropriate value. The ISO standard has two 
options for both the resistor and capacitor. The cap can 
be 150 or 330 pF, and the resistor can be 330 or 2000 
Ω. Thanks to these values being standard in both ISO 
and IEC 61000‑4-2, they can be found in most off-the-
shelf ESD guns. So, which values should you use if 
you’re testing beyond a specific standard?

For the capacitor, if the main threat is from a human 
interaction, the IEC document recommends 150 pF 
as the standard. ISO 10605 recommends choosing 
330 pF when testing equipment that a human might 
interact with while in the interior of the vehicle and 
150 pF for equipment that may be accessed from 
the exterior. The larger 330 pF value represents 
something closer to the capacitance of the human/
car system, while the 150 pF value represents a “free 
floating” (if you’ll forgive me) human.

For the resistor, the standards are clear that 
330 Ω represents the discharge occurring from a 
human through a metal tool to the target. Imagine 
approaching a piece of hardware with a wrench in 
hand and a spark jumping from the tip of the wrench 
to the hardware. Because of the lower resistance 
allowing for more current to flow, this is considered 
the harsher test and is usually the default. The 2 kΩ 
resistor is a better representation of a discharge 

ESD Testing Parameters

T
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By Don MacArthur

PRACTICAL ENGINEERING

1.	 Capacitance Value: Choose a capacitance value 
that matches the frequency of the noise to be 
suppressed. Higher capacitance values are effective 
at lower frequencies, while lower capacitance 
values are suitable for higher frequencies.

2.	 Self-Resonant Frequency: Ensure that the 
capacitor’s self-resonant frequency is higher than 
the frequency of the noise to be suppressed. This 
helps to maintain the capacitor’s effectiveness in 
filtering out unwanted signals.

3.	 Placement: Place capacitors as close as possible 
to the noise source or the sensitive circuitry to 
minimize the length of the conductive path and 
reduce the impact of parasitic inductance.

4.	 Type of Capacitor: Select the appropriate type 
of capacitor based on the application and the 
frequency range of the noise. For example, ceramic 
capacitors are ideal for high-frequency noise 
suppression, while electrolytic capacitors are better 
suited for low-frequency applications.

5.	 Temperature Stability: Consider the temperature 
stability of the capacitor, especially in applications 
where the operating temperature may vary. 
Some capacitors, such as ceramic capacitors, 
can experience changes in capacitance with 
temperature fluctuations.

SUMMARY

By carefully selecting and placing capacitors, 
engineers can effectively reduce EMI and ensure the 
reliable operation of electronic circuits. 

apacitors play a crucial role in reducing 
electromagnetic interference (EMI) by acting 

as filters that block unwanted high-frequency noise 
while allowing the desired signal to pass through. 
They achieve this by storing and releasing electrical 
energy, which helps to smooth out voltage fluctuations 
and suppress noise. Capacitors are often used in 
conjunction with inductors to form LC filters, which 
are effective in attenuating EMI across a wide range 
of frequencies.

TYPES OF CAPACITORS USED IN NOISE 
SUPPRESSION

There are several types of capacitors commonly 
used in noise suppression, each with its own unique 
characteristics and applications:
1.	 Ceramic Capacitors: These are widely used due to 

their small size, low cost, and high reliability. They 
are suitable for high-frequency applications and are 
often used in decoupling and bypassing circuits.

2.	 Film Capacitors: Made from thin plastic films, 
these capacitors offer good stability and low 
inductance, making them ideal for high-frequency 
noise suppression. They are commonly used in 
audio and RF applications.

3.	 Electrolytic Capacitors: These capacitors 
have high capacitance values and are used in 
applications requiring large energy storage. They 
are often used in power supply circuits to filter out 
low-frequency noise.

4.	 Safety Capacitors (Class-X and Class-Y): These 
capacitors are designed to protect against electrical 
shock and are used in AC line filtering to suppress 
EMI/RFI. Class-X capacitors are connected 
across the AC line, while Class-Y capacitors are 
connected between the AC line and ground.

DESIGN CONSIDERATIONS FOR CAPACITORS IN 
NOISE SUPPRESSION

When selecting and placing capacitors for optimal 
noise suppression, several design considerations 
should be considered:

Noise Suppression Techniques 
Using Capacitors

C 
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Certification of Aircraft in a High-
Intensity Radiated Field (HIRF) 
Environment, which is intended to 
be “consistent with the certification 
steps described in AC 20-158.” [4]

The decision-making process 
and the details for Level A HIRF 
Safety are extensive. The FAA 
has supplied a flow chart of this 
process, which can be found in 
Figure 1. A follow‑on chart for 
Step 10 is provided in Figure 2.

An important aspect of determining 
an aircraft’s ability to handle HIRF 
is finding its transfer function. The 

n previous issues [1-3], we have 
established the need for HIRF 

testing and the field strengths that 
equipment needs to survive. But 
how are these levels used to test 
the aircraft? How do they relate to 
the test levels found in DO-160 and 
other standards?

The SAE has a series of aerospace 
recommended practices (ARPs) 
used for the certification of aircraft 
and to support FAA Advisory 
Circulars. Two we will look at are 
ARP60493, Guide to Civil Aircraft 
Electromagnetic Compatibility 
(EMC), and ARP5583A, Guide to 

I
By Patrick André

MILITARY AND AEROSPACE EMC

High Intensity Radiated Fields Part 4

Figure 1: Routes to HIRF Compliance for Level A Systems (From AC 20-158B)

transfer function is the attenuation 
of the aircraft over frequency. A 
radiated field test is performed 
on the aircraft to determine the 
transfer function. A field of a 
known level is induced on the 
aircraft using a variety of methods. 
These can include direct field 
radiation by antennas or by using 
a cage around the aircraft body, 
wings, and so forth. The fields may 
be either high or low level.

One method used is called Low 
Level Direct Drive (LLDD). The 
aircraft body is induced directly, 
say, at the nose of the aircraft with 
an RF current. The current will 
flow over the body of the aircraft 
and radiate to the cage. The end 
of the aircraft, which is farthest 
from the drive point (e.g., the tail 
or wing tip), is terminated to the 
cage through a load. This is best 
performed once a known field 
produces a known current in the 
skin of the aircraft. This method is 
used for testing below 400 MHz, 
while the Low-Level Swept Field 
(LLSF) test is best from 100 MHz 
to 18 GHz. [5]

Using LLDD, the currents induced 
onto the internal cables can be 
measured. Recording the currents 
induced on various cables will be 
used to determine the attenuation 
of the aircraft. These levels can 
be plotted similarly to conducted 
immunity test plots. Once derived, 
a limit can be created, which is 
an envelope over these values. 
An example is shown in Figure 3, 
where four measurements are 
taken, and a limit line is found that 
encloses all measured data.

However, during development, 
no airframe is available to obtain 
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through signals and identifying them is imperative. 
Future systems will move from being adaptive to using 
new AI and machine learning capabilities to decipher 
constant changes in spectrum use. Software-defined 
weapon technology allows for continuous upgrades 
without needing to invest in entirely new systems. 

The new electromagnetic spectrum battlefield is 
increasingly challenging, and technology and weapons 
need to respond accordingly – even if it means breaking 
from the dependencies of past projects and adopting a 
flexible, scalable, open architecture approach. 

Modern EW systems continuously evolve as new 
and emerging technologies transform these systems. 
The warfare of the future is EW, where the EM 
system is the primary battlefield that every side tries 
to control. It’s the field where computerized systems 
communicate, detect, attack, and protect assets.

As threats evolve and change, your system must adapt. 
Countermeasures must also keep pace, striving to 
prevail over a constant stream of new threats. As the 
battlefield becomes increasingly crowded with devices 
that demand more of a limited spectrum, sorting 

The warfare of the future is electronic warfare, where the EM system is the primary 

battlefield that every side tries to control. It’s the field where computerized systems 

communicate, detect, attack, and protect assets.

https://mpe.co.uk
mailto:sales@mpe.co.uk
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	 (2)

Korea

The ethical framework for defense AI in South Korea 
is currently under development. A study by the Korea 
Institute for Defense Analyses (KIDA) proposed five 
core ethical principles: human dignity, controllability, 
safety, responsibility, and explicability. In this study, a 
mathematical analysis model is constructed based on 
these principles.

	 (3)

China

While the ethical principles for military AI in 
China have not been publicly disclosed, the Chinese 
government outlined core national values—national 
security, social stability, and centralized control—in 
its Ethical Norms for the New Generation Artificial 

United States

The ethical judgment function representing the United 
States incorporates the core principles outlined in the 
U.S. Department of Defense’s AI Ethical Principles: 
Responsibility (R), Fairness (F), Traceability (T), 
Reliability (Rc), and Governability (G). These elements 
are weighted to reflect their relative importance in 
ethical evaluation, and the function is mathematically 
defined as:

 (1)

European Union

The European Union (EU), through its Ethics Guidelines  
for Trustworthy AI, identifies five core ethical 
principles: respect for human autonomy, prevention of 
harm, fairness, explicability, and transparency. In 
this study, a mathematical ethical decision model is 
defined to incorporate these principles.

mailto:info@bradenshielding.com
https://www.bradenshielding.com
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factors are defined as variables: Situational Awareness 
(SA), Time Criticality (TC), Survivability (S), and 
Coalition Compatibility (Co). Each factor is assigned 
a corresponding weight  φ

1
, φ

2
,
 
φ

3
, φ

4 to represent its 
relative importance. Based on these variables, the 
battlefield-context ethical evaluation function is 
defined as follows:

	 (7)

Ethical Function Modeling

In this study, the ethical decision-making function for 
AI-based fighter pilots is formulated by incorporating 
two primary components. The first component, Ef1, 
represents the degree to which the AI system complies 
with nation-specific ethical standards. The second 
component, Ef2, reflects the ethical evaluation based 
on international laws of armed conflict. To account for 
the dynamic characteristics of real-world battlefield 
conditions, both components are modeled as functions 
of the tactical situation variable tactical situations.

1.	 National Ethics Function Model

The nation-specific ethics function is defined as the 
product of the baseline national ethical evaluation 
and a tactical situation adjustment coefficient. It is 
expressed as in: 

	 (8)

This equation quantitatively expresses how AI ethical 
judgment is modulated based on both nation-specific 
strategic values and real-time battlefield dynamics.

2.	 LOAC-Based Ethics Function Model

The ethics function, based on the core principles 
of the Law of Armed Conflict, is defined as the 
product of those principles and a tactical situation 
adjustment coefficient, ensuring legal legitimacy under 
international law. The function is formulated as in:

	 (9)

Intelligence, published in 2021. This study assumes 
that the defense domain aligns with these national 
policies and accordingly defines a mathematical model 
for the ethical evaluation of military AI in China.

	 (4)

National Ethics Integration Model

Ethical evaluation in AI systems can vary significantly 
depending on each nation’s operational doctrines, 
ethical philosophy, and political or strategic objectives. 
To reflect the relative influence of national ethical 
standards, this study introduces a set of weighting 
factors and defines an integrated model, National 
Ethics, that incorporates the core ethical principles 
identified by each country.

	 (5)

Mathematical Modeling of LOAC

The application of the Law of Armed Conflict 
(LOAC) is an essential element in the ethical 
decision-making process of a combat aircraft pilot. 
In particular, when an AI system must autonomously 
determine whether to employ force, it is critical to 
quantitatively evaluate compliance with the core 
principles of LOAC. To this end, the following 
function incorporates key LOAC principles—Military 
Necessity (MN), Proportionality (P), Distinction 
(D), Unnecessary Suffering (US), and Honor (H)—as 
variables for assessment.

	 (6)

Tactical Situation Modeling

Tactical situations are not static environments but are 
instead characterized by real-time changes within 
dynamic and uncertain battlefield conditions. As a 
result, ethical decision-making cannot rely solely on 
static standards; it is directly influenced by various 
operational variables. To reflect this, four key tactical 

Ethical evaluation in AI systems can vary significantly depending on each nation’s 

operational doctrines, ethical philosophy, and political or strategic objectives. 
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a balanced consideration of strategic national values 
and legal principles, rather than relying on a single 
ethical standard.

MODEL APPLICATION AND ANALYSIS

Simulation Configuration

This simulation is based on 38 operational scenarios 
that a combat aircraft pilot may encounter. For both 
the Ef1 and Ef2 models, 100 unique combinations of 
parameter values were generated.

3.	 Integrated Ethical Function Model

The integrated ethical function is constructed by 
combining the nation-specific ethics function Ef1 and 
the international law-based ethics function Ef2 using 
a weighting factor δ. It is formulated as in:

	 (10)

This integrated model enhances both the consistency 
and flexibility of ethical judgment by accounting for 

ID Operational Situation ID Operational Situation

S1 Emergency air support request S20 Electronic warfare decision-making

S2 Joint policing operation with allied forces S21 Approaching unidentified object in restricted 
zone

S3 Limited airstrike in a civilian-populated area S22 Determining return route after mechanical 
failure

S4 A-to-G mission in cooperation with autonomous 
UAVs

S23 Emergency return request from friendly aircraft

S5 Intelligence acquisition during ceasefire 
negotiations

S24 Response after detection of chemical or 
biological weapon

S6 Air mission to support personnel rescue S25 Decision-making under communication 
disruption

S7 Escort mission for aircraft carrying nuclear 
warheads

S26 Assessment of civilian infrastructure threat

S8 Surprise enemy attack situation S27 Recovery after AI system malfunction

S9 Night stealth infiltration operation S28 Multilateral operation and alliance rules conflict

S10 Medical evacuation under enemy fire S29 Response to friendly fire incident

S11 Preemptive strike on enemy command center S30 Simultaneous attack and airspace conflict

S12 Response to high-altitude unmanned infiltration S31 Escorting civilian aircraft under threat

S13 Maritime attack support mission S32 AI weapon system shutdown decision

S14 Emergency supply transport to front line S33 Target prioritization during coalition strike

S15 Protection of civilian aircraft S34 Determination to protect civilian facilities

S16 Radar-evading infiltration and strike mission S35 Engagement with unidentifiable hostile drones

S17 Retaliatory strike after civilian facility attack S36 Ethical judgment in hostage situation

S18 Request for pilot override during AI mission S37 Deployment of untested AI-based weapon 
system

S19 Close-range dogfight engagement S38 Decision on recognition of enemy surrender 
gesture

Table 2: Air operation scenarios
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the evaluation process and that ethical considerations 
related to battlefield stability and coalition 
cooperation were insufficiently incorporated.

Results of the LOAC-Based Ethical Function

The output values of the LOAC-based ethical 
function Ef2, assessed across all scenarios, present 
an analysis of the stability and sensitivity of the 
ethical decision structure, based on the mean and 
standard deviation of the ethical suitability scores 
derived from each scenario. Ef2 is designed to 
quantitatively reflect core principles of international 
humanitarian law, including Military Necessity, 
Proportionality, Distinction, Prohibition of 
Unnecessary Suffering, and Honor. Simulation 
results show that in scenarios with clearly defined 
ethical standards—such as S11 and S24—the 
evaluation outcomes remained consistent and stable. 
This indicates that the proposed function maintains 
its ethical direction and judgment criteria reliably, 
even under varying battlefield conditions, thereby 
demonstrating its potential utility as a trustworthy 
ethical decision-making tool in real-world combat 
environments.

Additionally, 1,000 sets of battlefield situation 
variables were sampled from a normal distribution 
with a mean of μ=0.5\mu = 0.5μ = 0.5 and standard 
deviation σ=0.1. The national weighting factor (δ) was 
discretized into seven levels. These settings were used 
to conduct a sensitivity analysis of the proposed ethical 
evaluation functions across all scenario conditions.

Results of the Nation-Specific Ethics Function

Simulation results of the nation-specific ethics 
evaluation function Ef1 across all operational 
scenarios show the following patterns. Scenarios S14 
and S22 exhibited high mean values and low standard 
deviations in the simulation results. This indicates 
that the corresponding ethical evaluations were 
both stable and consistent, particularly under weight 
combinations where Situational Awareness and Time 
Criticality were emphasized. These results suggest 
that the scenarios are ethically appropriate in terms of 
operational efficiency and perception-based decision-
making. In contrast, scenarios S31 and S38, where the 
weights for Survivability and Coalition Compatibility 
were relatively low, produced lower ethical scores. This 
implies that these variables were underrepresented in 

Analysis reveals scenarios in which the standard deviation of the ethical evaluation 

results was relatively high. This observation suggests that the model may exhibit 

instability or heightened sensitivity to fluctuations in certain conditions.
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Analysis of Unstable Scenarios

Analysis reveals scenarios in which the standard 
deviation of the ethical evaluation results was 
relatively high. This observation suggests that the 
model may exhibit instability or heightened sensitivity 
to fluctuations in certain conditions. In the case of 
Ef2, scenarios S29, S30, and S31 showed particularly 
high standard deviations, indicating inconsistency in 
the ethical decision-making outcomes.

This instability appears to stem from either a low 
weighting of tactical variables such as Situational 
Awareness, Time Criticality, Survivability, and 
Coalition Compatibility or conflicts between those 
variables, which hinder the model’s ability to maintain 
coherent ethical judgments. In particular, scenario 
S29 presents a situation where both Time Criticality 
and Coalition Compatibility are simultaneously 
emphasized under different ethical principles. This 
creates a conflict in prioritization, making it difficult 
for the AI system to determine which standard should 
take precedence. As a result, Ef2 demonstrated high 
sensitivity, where even small variations in the input 
conditions led to significant changes in the ethical 
evaluation outcome. In the case of Ef2, scenarios 
S35, S37, and S19 also exhibited notable variability in 
ethical evaluation outcomes.

These scenarios represent situations in which priority 
among LOAC principles—such as Distinction, 
Unnecessary Suffering, and Proportionality—is 
ambiguous or context-dependent. As a result, the 
model demonstrated heightened sensitivity in the 
presence of legal standard conflicts. These findings 
suggest that while the designed model provides 
stable and reliable judgments in most scenarios, 
interpretational conflicts among ethical principles or 
imbalanced influence among tactical variables can 
lead to instability in decision outcomes. Therefore, 
when considering real-world deployment, it is essential 
to incorporate supplementary algorithms, decision 
deferral mechanisms, or adaptive weight adjustments 
to address such high-sensitivity scenarios.

Distribution of Ethical Sensitivity Across Scenarios

A total of 38 combat scenarios were classified into 
three distinct groups, as shown in Table 3 on page 26, 
based on the statistical characteristics of the ethical 
evaluation value (Ef) and the structural similarity of 
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New Year, New Subscription... Don’t Let Your Compliance Coverage Expire
This year, resolve to never miss an update. Renew your In Compliance subscription—or start a new one—
and keep expert insights coming all year long.

Is it time to renew your 
subscription to In Compliance? 

Never miss an issue, renew now.

Was this issue of In Compliance 
forwarded to you? 

Get your own free subscription.

Do you only want to receive the  
In Compliance enewsletters?

You can do that here.
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http://incompliancemag.com/technical-library

Whitepaper

Mastering High Voltage:  
The Importance of Accurate Test Equipment

This whitepaper underscores that precise calibration 
of high-voltage test gear—especially when measuring 
1 kV–150 kV systems—is essential for safety, reliability, 
and regulatory compliance. It details measurement 
techniques (voltage dividers, step-down transformers, 
etc.), the impact of environmental and connection 
factors on accuracy, and why 
traceable calibration (e.g., to 
NIST/A2LA) is a must to ensure 
consistent, reliable results.

offered by

Technical
Library

Guide

How to Become A Great Compliance 
Engineering Professional

The journey to becoming an excellent compliance 
engineering professional is an ongoing process of 
continuous learning, practical skill development, and 
unwavering commitment to ensuring product safety, 
regulatory compliance, and maintaining the highest 
standards of professional integrity.

Primer

A Dash of Maxwell’s: A Maxwell’s 
Equations Primer

Through mathematical precision, Glen Dash 
offers a comprehensive exploration of Maxwell’s 
Equations, revealing the intricate mechanisms 
by which electric and magnetic fields interact to 
explain electromagnetic radiation and fundamentally 
shape our technological understanding of modern 
electronics and communications.

http://incompliancemag.com/technical-library
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