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Abstract: In hospitals worldwide, unmodified beds present significant challenges to patient care, efficiency, and overall
healthcare outcomes. These traditional beds lack advanced features and functionalities that could enhance patient monitoring,
safety, and comfort. Our project, MedCare, proposes an Al-powered advanced hospital bed designed to overcome these
limitations by integrating multiple assistive and monitoring frameworks. These include sleep monitoring, hearing/speaking aids,
emergency alerts, health tracking, Al-driven diagnostics, and sanitation automation.
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I. INTRODUCTION
Patient beds are fundamental to quality healthcare delivery, yet most hospital beds lack integrated technologies necessary for
proactive patient care. MedCare addresses this gap by creating a multi-functional, Al-enabled hospital bed system designed to
improve patient outcomes, caregiver efficiency, and operational productivity.

Il. FRAMEWORK ARCHITECTURE
A. Sleep Pattern Monitoring Framework
This system integrates heart rate, respiratory, motion, and EEG sensors alongside a camera. Data is analyzed through ML to classify
sleep stages and detect anomalies. Privacy-preserving computer vision adds visual context to physiological data.
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B. Hearing Aid Framework
A scanning-based mobile application enables patients to send typed or spoken messages to a display on a hearing device. AI/ML
supports multi-lingual and accent-adapted speech processing for effective communication.
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C. Speaking Aid Framework
A Nokia-style keypad integrated on the bed allows non-verbal patients to type messages. Al/ML enables auto-completion and
predictive text, improving communication speed and ease.

D. Emergency Alerting Mechanism
Sensors and an alert button enable real-time emergency communication. Alerts are transmitted to nursing stations and relatives with
patient ID and location.

E. HealthCare Framework
Pulse and ECG sensors provide live data via an LCD and log results in Excel for pattern recognition. Significant deviations trigger
SMS alerts to relatives. The system emphasizes personalized cardiovascular monitoring.

F. Al/ML Aid Framework
Al-driven skin disease detection analyzes camera feeds to identify dermatological issues. Posture and fall detection alert healthcare
providers or relatives on identifying risky movements or accidents.

G. Entertainment Framework
An integrated voice assistant provides news, music, and communication features. It enhances emotional well-being and combats
patient loneliness.

H. Sanitation Framework
The system automates waste management through a suction mechanism and sealed disposal unit. It maintains hygiene without
requiring caregiver intervention.

I1l. RESULTS AND DISCUSSION
Each framework operates in coordination to create a smart bed ecosystem. The system design balances real-time patient monitoring,
proactive emergency management, and emotional comfort. While a prototype is under development, early feedback from healthcare
professionals has been encouraging.

IV. CONCLUSION
MedCare offers a scalable, affordable solution to modernize hospital infrastructure. By integrating Al and ML with healthcare
frameworks, it enhances both patient and provider experiences. Future work will involve clinical testing, software optimization, and
expanding Al diagnostics.
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