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Abstract:
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Abstract:

In this paper, we introduce a novel algorithm for the initial placement of honeypots. Our method is grounded in a two-
person, zero-sum game framework that rigorously considers various factors: the cost of deploying honeypots, the
effectiveness of defense strategies, the expenses borne by attackers, the consequences of successful attacks, and the
value of network nodes. The cornerstone of our approach is a reward function designed to incentivize defenders to
focus on securing high-value nodes, thereby enhancing overall network security. Through comprehensive simulations
that account for changing target nodes and node weights, our algorithm demonstrates superior adaptability and efficacy
in bolstering defenses against sophisticated cyber threats in dynamic networks such as the Internet of Battlefield
Things (loBT) networks, filling a critical void in existing security paradigms.
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I. Introduction

In cybersecurity, combating Advanced Persistent Threats (APTs) remains a paramount concern [6], especially as
they target higher-value network re-sources and exploit vulnerabilities through exten-sive reconnaissance.
Honeypots have long been rec-ognized as valuable tools serving as decoys to mis-lead and trap attackers [1].
However, the strategic deployment of honeypots and optimizing their ini-tial placement remains complex issues.
Optimal initialization of honeypot locations is crucial in coun-tering reconnaissance attacks because these attacks
involve adversaries stealthily gathering information about a network's vulnerabilities. Defenders can mislead
attackers about the network's true layout and weaknesses by strategically placing honeypots. This misdirection
wastes the attacker's resources and provides defenders valuable intelligence about attack methods and intentions.
Effective initial hon-eypot placement can turn the tables on attackers, transforming their reconnaissance phase into
an opportunity for defenders to enhance their security posture and prepare for future attacks.
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