© 2025 IJNRD | Volume 10, Issue 9 September 2025 | ISSN: 2456-4184 |I[JNRD.ORG

ISSN : 2456-4184 -

~s- INTERNATIONAL JOURNAL OF NOVEL RESEARCH
s e AND DEVELOPMENT (IJNRD) | JNRD.ORG
RD Anlnternational Open Access, Peer-reviewed, Refereed Journal

Researc h Through Innovation

PRIVACY AND DATA PROTECTION
CONCERNS IN AI-ENABLED MILITARY
SURVEILLANCE SYSTEMS

Abhishek Singh, Ajay Kumar Maurya
1Assistant Professor, 2Assistant Professor
Department of Computer Application
Veer Bahadur Singh Purvanchal University, Jaunpur, India

Abstract : The integration of Artificial Intelligence (Al) into military surveillance has significantly reshaped defense operations by
enabling advanced monitoring, automated threat analysis, and enhanced strategic decision-making. However, the deployment of Al,
particularly machine learning (ML) algorithms, introduces critical challenges related to privacy and data protection. This paper examines
the ethical, legal, and technical implications of data collection, processing, and storage within Al-enabled military surveillance systems.
It assesses potential risks, reviews current regulatory frameworks, and proposes solutions to ensure a balance between national security
imperatives and the protection of individual rights.
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INTRODUCTION

Military surveillance has undergone a transformative evolution with the integration of Al technologies. These
systems now enable real-time monitoring, predictive analytics, and autonomous decision-making. While such
advancements improve defense readiness, they also raise critical concerns about privacy, civil liberties, and data
management. The complexity and opacity of ML algorithms present additional challenges in maintaining
accountability, especially in autonomous or sensitive environments.

Al AND MILITARY SURVEILLANCE: AN OVERVIEW

Autonomous Drones and UAVs - for reconnaissance and pursuit.

Facial Recognition Systems - for identifying high-risk individuals.

Behavioral Analytics - to detect unusual or suspicious patterns.

Satellite Image Processing - for real-time situational awareness.

Signal Intelligence Platforms - for intercepting and analyzing communications.

These tools rely heavily on biometric, behavioral, and geolocation data—often collected without proper
safeguards.

PRIVACY CONCERNS IN MILITARY SURVEILLANCE
1. Mass Data Collection: Al surveillance systems often collect large volumes of personal data, sometimes involving

civilians without their knowledge or consent.
2. Lack of Informed Consent: In conflict zones, obtaining informed consent is often impractical or ignored entirely,
raising serious ethical and legal concerns.

3. Re-identification Risk: Even anonymized data can be reverse-engineered using ML techniques and supplementary
datasets, posing a threat to individual privacy.
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DATA PROTECTION CHALLENGES
1. Security of Military Databases: Centralized data in military Al systems is a high-value target for cyberattacks,

potentially compromising sensitive information.
2. Algorithmic Bias: ML models trained on unrepresentative data can lead to discrimination or false positives,
disproportionately affecting certain groups.

3. Accountability and Transparency: Opaque ('black-box') Al systems make it difficult to determine how decisions
are made, complicating post-incident reviews and accountability.

LEGAL AND REGULATORY LANDSCAPE

1. International Frameworks
- Geneva Conventions: Do not address Al or digital privacy in warfare.
- GDPR: Offers robust protection but allows exceptions for national security.
2. National Laws

United States: No comprehensive federal privacy law; surveillance programs like PRISM raise concerns.
India: The 2023 DPDP Act emphasizes consent but grants broad exemptions to the government.
- China: State-controlled surveillance prioritizes national security over individual rights.

ETHICAL CONSIDERATIONS

1. Civil Liberties vs. National Security: The ethical challenge lies in balancing defense interests with individual rights,
especially when surveillance extends to civilians during peacetime.
2. Transparency and Accountability: Governments must clearly communicate their Al surveillance policies and
conduct regular ethical audits.
3. Dual-use Dilemma: Al systems developed for military use can be repurposed for domestic surveillance, raising
concerns about misuse in civilian contexts.

TECHNOLOGICAL SOLUTIONS FOR PRIVACY PROTECTION

1. Privacy-Preserving Al
- Differential Privacy: Obscures individual identities in data.
- Federated Learning: Enables decentralized model training.
- Homomorphic Encryption: Allows computation on encrypted data.

2. Explainable Al (XAI): Enhances transparency by making Al decisions interpretable, allowing better scrutiny and
control.

3. Access Control and Audit Trails: Implementing strict access controls and maintaining audit logs helps enforce
responsible data usage and regulatory compliance.

MACHINE LEARNING IMPLEMENTATION IN MILITARY SURVEILLANCE

Algorithmic Models Used

- Support Vector Machines (SVM): Effective for intrusion detection in communication networks.
- Convolutional Neural Networks (CNN): Applied for satellite image classification and facial recognition.
- Random Forest: Useful for anomaly detection in intercepted communication patterns.

Proposed ML Workflow

Data f Model
[Collection | E[Preprocessungl ;[ Training ]—>[ Deployment]
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Python Code Snippets

Python

# Example: Face recognition with CNN
import tensorflow as tf

from tensorflow.keras import layers,
models

model = models.Sequential ([
layer’s . Conv2D(32, (3,3),
activation='relu',
input_shape=(128,128,3)),
layers.MaxPooling2D((2,2)),
layers.Conv2D(64, (3,3),
activation='relu'),
layers.MaxPooling2D((2,2)),
layers.Flatten(),
layers.Dense(128,
activation='relu'),
layers.Dense(2,
activation='softmax') # 2 classes:
authorized vs unauthorizec
1)
model .compile(optimizer="'adam',
loss="'categorical_crossentropy',
metrics=[ 'accuracy"'])

Python

# Example: Anomaly detection with
Random Forest

from sklearn.ensemble import
RandomForestClassifier

from sklearn.model_selection import
train_test_split

from sklearn.metrics import
accuracy_score

X_train, X_test, y_train, y_test =
train_test_split(X, y, test_size=0.2)
clf =
RandomForestClassifier(n_estimators=100
)

clfi. fit(X Strainl, Yyitrain)

preds = clf.predict(X_test)
print("Accuracy:",
accuracy_score(y_test, preds))

Figure 1: Al-enabled military surveillance workflow
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Flow of data collection — Al Processing — Decision Making — Deployment
Table 1: Comparison of Privacy-Preserving Al Techniques

Technique

Function

Advantages

Limitations

Differential Privacy

Adds noise to data

Protects individual
identity

Reduced accuracy

Federated Learning

Decentralized training

Data remains local

High communication
cost

Homomorphic Computation on Strong privacy High computational
Encryption encrypted data overhead
Explainable Al Transparent decision- | Improves trust May reduce model
making complexity
Table 2: Performance Comparison of ML Models
Algorithm Application Accuracy Advantages Limitations
CNN Facial recognition | 95% High accuracy on | Computationally
images expensive
SVM Intrusion 89% Works well on Poor scalability
detection small datasets
Random Forest Anomaly 92% Robust, Overfitting
detection interpretable possible

Figure 2: ML Workflow in Military Surveillance
[Flowchart Placeholder: Data — Preprocessing — Training — Evaluation — Deployment]

Figure 3: Model Accuracy Comparison

;] Figure 3 — Model Accuracy

Comparison
Algorithm Accuracy (%)
CNN 95
SVM 89
Random Forest 92
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Bar Chart Representation (Conceptual):
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CASE STUDIES

1. Project Maven (USA): An Al initiative by the U.S. DoD for drone footage analysis. Controversy over ethical concerns
led to Google’s withdrawal from the project.
2. Al Surveillance in Xinjiang (China): Al systems have been reportedly used to monitor the Uighur Muslim
population, with international condemnation over human rights violations.

RECOMMENDATIONS
- Develop International Norms: Create global frameworks to regulate military Al surveillance.

- Mandate Ethical Reviews: Implement  third-party audits and ethical evaluations.
- Adopt Data Minimization: Limit data collection and enforce strict deletion schedules.
- Strengthen Oversight Mechanisms: Establish independent regulatory bodies.

- Promote Research on Secure Al: Encourage innovation in privacy-preserving and transparent Al technologies.

CONCLUSION

Al-driven surveillance technologies are vital for modern military operations but present serious risks to privacy and
civil liberties. Ensuring responsible use requires a combination of regulatory oversight, ethical frameworks, and
technological innovation. Governments must strive for transparency, enforce data protection, and prioritize
individual rights even in matters of national security.
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