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Abstract

In emergency accidents, callers often cannot clearly describe the condition of
injured patients due to panic or lack of medical knowledge. This situation may delay
decision-making in prehospital emergency care. Therefore, this study aims to develop
an intelligent emergency reporting and rescue assistance system to improve the
efficiency of information transmission and the accuracy of injury assessment in
prehospital emergency situations. The proposed system is implemented as a Web App
architecture, allowing users to upload images, voice recordings, and physiological data
through mobile devices in real time. For image analysis, the YOLOv8-seg model is used
to detect wounds and damaged clothing regions. Voice data are processed using speech-
to-text technology combined with a large language model to analyze speech clarity and
patient complaints. Physiological data are obtained through a 60 GHz millimeter-wave
radar sensor (MR60BHA?2), which performs non-contact measurement to capture vital
signs, including heart rate and respiratory rate. The system further integrates
multimodal information such as images, speech, and vital signs using a Mamdani-type
fuzzy inference mechanism. Based on wound severity, speech clarity, complaint risk
level, and vital sign conditions, the system performs injury assessment and classifies
patient conditions into five levels: resuscitation, critical, urgent, less urgent, and non-
urgent. When a high-risk condition is detected, the system immediately notifies nearby
trained responders and simultaneously sends relevant information to ambulance
personnel. This enables emergency responders to understand the patient’s condition
earlier and perform better medical resource allocation. The results indicate that the
proposed system can rapidly collect structured patient information at accident scenes
and support real-time injury assessment through fuzzy inference. The system has
potential to improve the efficiency of prehospital emergency care and reduce delays in

emergency response.

Keyword : Fuzzy Inference, Injury Assessment, Millimeter-Wave Radar,
Prehospital Emergency Care, Vital Signs
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2. Product Characteristics

» Radar detection based on FMCW frequency modulated continuous wave signal

> Reah’zelcontad\ess sensing of human breathing and heart rate |

> | The maximum detection distance of human respiratory heart rate is 1.5m |

> | Universal UART interface, providing communication protocol |

> Multiple sets of 10 ports and various communication interfaces are reserved to support

secondary development by customers and are suitable for multiple scenarios.

Small size, only 25*31.5mm,|supports pin header connection and patch connection.

Not affected by temperature, humidity, noise, airflow, dust, light and other environmental

influences
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