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Abstract:

ABSTRACT OF THE INVENTION: The present invention provides a system and method for the early, proactive prediction of cardiac arrest utilizing a hybrid Artificial Intelligen
engine. Traditional cardiac monitors are reactive, triggering alarms only after a life-threatening threshold is crossed, which often provides insufficient time for clinical interv
This invention overcomes these limitations by analyzing real-time streams of physiological data, including ECG and PPG signals, to forecast an impending cardiac event hou
before it occurs. The system comprises a data acquisition module, a signal preprocessing and feature extraction engine, and a novel hybrid AI prediction engine. The
preprocessing engine filters noise and extracts a wide array of complex features, including time-domain, frequency-domain, and non-linear metrics such as Heart Rate Var
(HRV), Approximate Entropy, and Detrended Fluctuation Analysis, which capture the underlying stability of the cardiac system. The hybrid AI engine uniquely integrates thr
advanced computational models: a Long Short-Term Memory (LSTM) network to analyze temporal trends in the extracted features; a Convolutional Neural Network (CNN) 
identify subtle, pre-cursory morphological changes directly from raw ECG waveforms; and a Gradient Boosting Machine (GBM) classifier that fuses the outputs of the LSTM
CNN to generate a dynamic Cardiac Arrest Risk Index (CARI). The CARI is a continuously updated numerical score representing the probability of a cardiac arrest event with
future window, configurable from 1 to 6 hours. When the CARI exceeds a critical threshold, an alert module generates tiered, audiovisual notifications on a clinical interface
Crucially, the system provides interpretability by displaying the key physiological contributors (e.g., "decreasing HRV," "elevated T-wave alternans") that led to the high-risk s
guiding clinicians towards specific patient derangements and enabling timely, targeted interventions. This proactive and interpretable approach significantly reduces false 
combats alert fatigue, and provides a crucial therapeutic window, thereby improving patient outcomes in critical care settings.

Complete Specification

Description:Summary of the invention: 

The present invention provides a revolutionary system and method for the early detection and prediction of cardiac arrest by harnessing the power of Artificial Intelligen
The system is designed to overcome the limitations of reactive, threshold-based monitoring by providing a proactive, predictive, and clinically actionable early warning sc

At its core, the invention comprises a multi-layered architecture. First, a Data Acquisition Module interfaces with standard and non-standard patient monitoring equipme
(e.g., ECG leads, pulse oximeters, blood pressure cuffs) to receive a continuous, real-time stream of physiological data. This data includes, but is not limited to, multi-lead 
Electrocardiogram (ECG) signals, Photoplethysmography (PPG) waveforms for heart rate and oxygen saturation (SpO2), invasive and non-invasive arterial blood pressure 
(BP) waveforms, and respiratory rate.

This raw data is fed into a Signal Preprocessing and Feature Extraction Engine. This engine performs critical functions such as noise filtering (removing motion artifacts an
power-line interference), baseline wander correction, and signal quality indexing. Subsequently, it extracts a vast array of features. These features are not limited to simp
statistics but include:
- Time-domain features of Heart Rate Variability (HRV): SDNN, RMSSD, pNN50.
- Frequency-domain features of HRV: Low Frequency (LF) and High Frequency (HF) power LF/HF ratio
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