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ABSTRACT

Traditional voice-centered emergency call-handling systems operated by fire services, police
agencies, and coast guards are rapidly evolving into intelligent emergency response systems based
on integrated data collected through multiple media and communication channels. However,
emergency calls in both terrestrial and maritime environments often suffer from low-quality speech
as a result of channel distortion, communication noise, and unstable transmission conditions.
Additionally, incomplete and unstructured reporting information causes operators to struggle in
terms of assessing emergencies accurately and rapidly. To address these challenges, recent studies
have focused on the development of artificial-intelligence-based speech and acoustic recognition
technologies, as well as domain-specific small language models incorporating operational
procedures and expert knowledge from emergency response organizations. These technologies
enable automated situational awareness, risk assessment, and decision support during emergency
calls.

This study examines the key technical challenges of emergency call intake systems in the
public safety domain, including low-quality speech, wireless communication environments,
multiple simultaneous reports, and unstructured emergency narratives. Furthermore, emerging
technological trends and future research directions for building next-generation intelligent
emergency response systemsare discussed. Our findings provide technical insights for improving
situational awareness, enhancing decision-making capabilities, and supporting the development of
data-driven emergency response platforms for fire services, police agencies, and coast guards.

KEYWORDS Al, Decision-Support, Emergency Call, ZIZAI1, SIAFAEX|Ql, QIE2X|5
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