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As cyber threats continue to rise, especially against small and mid-sized businesses, strengthening Blue Team operations is more critical than ever. This paper explores advancements in threat detection, incident response, and SOC optimization, highlighting the role of AI, zero-trust architectures, and proactive threat hunting. While these tools improve efficiency, challenges such as resource limitations, evolving attack methods, and OPSEC failures persist. By examining current techniques and case studies, the paper underscores the importance of continuous improvement, collaboration, and investment in cybersecurity defences.
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As we move further into a time of an inescapable reliance on digital devices, an essential part of life and business takes centre stage: cybersecurity. From our educational experiences to our financial transactions, cyberspace must be kept safe and secure. However, according to the Cyber Security Breaches Survey 2024, the attacks keep coming, with a worrying increase aimed at small and medium-sized businesses [1]. This leaving us with no choice but to double down and really work at building up our cyber defences. This paper looks at Blue Team operations—specifically, Threat Detection and Response, Incident Response, and Security Operations Centres (SOC)—to see how we're doing and, just as importantly, how we're not doing.
Blue Team is often used to describe an organisations team composed of security specialists and are typically on the front line when it comes to cyber-attacks. They use many techniques to identify attacks, respond and secure networks, and this paper will discuss these different techniques across the different areas of cybersecurity.
[bookmark: _Toc186989729]Threat Detection and Response 
There is recent literature showing that there is an increased reliance for AI and Machine Learning (ML) when it comes to threat detection in blue team operations. The Automation of these tasks has a significant improvement on the speed of identifying threats, however there are concerns about being over reliant on these technologies, which could allow for threats that are not used in the training data to be overlooked. For example, in a study on blue team operations discusses how immersive training exercises help Blue Teams address gaps that AI alone cannot bridge. Although beneficial, such simulations demand significant resources and may not scale effectively across all industries. [2]
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Security Information and Event Management (SIEM) tools are advancing, incorporating more sophisticated analytics to keep up with the increasing complexity of cyber threats. SIEM platforms play a critical role in real-time threat monitoring, as highlighted in certain studies. However, there are concerns about scalability, particularly for small and mid-sized enterprises (SMEs) that may not have the infrastructure or expertise to fully utilize these tools. Larger corporations can more easily integrate SIEM into their broader Security Operations Centre (SOC) workflows, but for SMEs, cost and resource limitations often present significant hurdles. This creates a gap in coverage, potentially leaving smaller organizations more vulnerable to threats. [3]
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Threat hunting in SOCs has shifted from just reacting to threats to actively hunting them down before they cause damage. Some studies talk about using reinforcement learning (RL) to make Blue Teams more efficient. It sounds great on paper, but the same research also points out that RL agents can be unpredictable and might even create new vulnerabilities if you’re not careful. While being proactive is the goal, threat hunting still relies heavily on experienced people, which means it takes a lot of time and resources to do it right. [4]
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Zero-trust architectures are becoming a must for cloud security. Zero-trust helps shrink the attack surface and blocks out many security risks involved in cloud computing, but it’s not all smooth sailing. The complexity of setting up zero-trust, especially in hybrid cloud environments, can slow things down and complicate infrastructure. Continuous monitoring is great for keeping things secure, but the extra costs and management overhead can pile up quickly. [5]
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Even with all the tech improvements, resource limitations keep popping up as a major issue for Blue Teams. A case study points out how Red Teams often have more resources, leaving Blue Teams playing catch-up. This imbalance makes exercises feel one-sided and highlights the need for better funding and training to even things out. [6]
Cyber threats evolve fast, and even experienced Blue Teams struggle to keep up. “Technology and Cyber Crime: How to Keep Out the Bad Guys” talks about how attackers are constantly changing tactics, making it tough to stay ahead. Tools like SOAR help with automation, but attackers are always adapting and finding new vulnerabilities that slip through the cracks. [7]
Figuring out how well Blue Teams are performing is not always straightforward. “Scalable and Automated Evaluation of Blue Team Cyber Posture in Cyber Ranges” mentions how automation improves efficiency but can miss the finer details of threat detection. This can lead to blind spots that make systems vulnerable. A mix of automation and hands-on testing is the best way to avoid those gaps. [5]
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Case Studies Highlighting Blue Team Operations
Preventing Ransomware Attacks:
A case study from “Securing the Network” shows how Blue Teams stopped ransomware by catching it early and isolating the threat fast. It is a solid example of how important constant monitoring is. But the study also points out that smaller companies often do not have the resources to do this, leaving them more exposed to attacks. [2]
The paper "A Study on Blue Team’s OPSEC Failures" by Matthias Caretta Crichlow takes a close look at how Blue Teams, especially SOC analysts, can accidentally tip off attackers by not keeping their operational security (OPSEC) tight. Using Cognitive Task Analysis (CTA), the study digs into the most common mistakes that lead to these slip-ups. To really see how much of an issue this can be, the researchers ran a wargame with Northwave’s Red Team. The results showed that when attackers catch wind of what the Blue Team is doing, they switch up their tactics and become more careful—making things harder for defenders.
The key takeaway is that Blue Teams need to lock down their OPSEC to avoid giving away valuable intel to adversaries. The paper also introduces a new way to analyse Blue Team decision-making and offers a virtual environment that can be reused for future cybersecurity experiments. [8]
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Blue Team operations are making strides with AI, threat hunting, and zero-trust models, but gaps in resources, training, and adaptability leave vulnerabilities exposed. To stay ahead of increasingly sophisticated attacks, organizations must focus on strengthening OPSEC, closing knowledge gaps, and balancing automation with hands-on expertise. The future of Blue Team success lies in continuous learning and smarter investments in both technology and people.
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