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An Intelligent Mobile Robotic Framework
@ for Multimodal Monitoring and Workflow Support
in Intensive Care Units
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1. INNOVATION IDEA

An intelligent mobile robot that navigates between patients to
collect and read clinical data from multiple sources (visual,
thermal, and acoustic), documents it automatically, analyzes it
locally, and alerts the clinical team when abnormal indicators
are detected.
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Automatic 2. THE PROBLEM IT ADDRESSES
monitor screen
reading Reliance on manual observation and transcription of device
readings consumes staff time, is prone to documentation
Contactless errors, increases the risk of delayed detection of patient
tomperatyey deterioration, and adds workload in a high-pressure
measurement ¥
environment. ]
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3. HOW IT WORKS |

* The robot navigates along scheduled and safe routes in the ICU.

« Identifies each patient via barcode/QR code and verifies identity.

* Collects data: reads device screens, measures contactless
temperature, and records respiratory sounds.

* Processes data locally using Al to check quality and detect anomalies.

Stores data with trustworthy metadata and securely sends it to

the hospital system.

Smart
documentation
& secure
tracking

Secure
integration
with hospital
systems

Alerts the clinical team when predefined thresholds are exceeded.

* Reduce errors from manual documentation.

» Save time and effort for clinical staff.

» Enable early detection of patient deterioration.
» Provide accurate and traceable documentation.
» Improve continuity of care and workflow.

KEY TECHNICAL & CLINICAL FEATURES -
Multimodal Sensing 5. PROMISING IMPACT
Visual (screen reading), thermal, and acoustic sensing.

¢ Improve quality and safety of patient care.

Al at the Edge e Reduce workload and stress on healthcare staff.

Local analysis for anomaly detection and noise reduction. o Lower infection risk by minimizing direct contact.

Data Privacy & Security » Support clinical decision-making with real-time, reliable data.
Encryption, role-based access, and audit trail. e Scalable and interoperable with smart hospital systems.
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Interoperability

QWP 8

Compliant with HL7 / FHIR standards. ‘ EXAMPLE OF ICU WORKFLOW

Autonomous & Safe Navigation [P 3 m [O8

Advanced obstacle avoidance, safe routes, oHO) S -> > g S >

and emergency stop. ¥LE’ J B w i —

Infection Control 1. Identify 2. Navigate 3. Collect Data 4. Analyze &  5.Document& 6. Alert Staff if

Contactless operation and easy—to—clean designA Patient to Bedside (Visual, Thermal, Validate Store Securely Abnormal
Acoustic)

) Data Security Compliant with Safe Design es Continuous Human
n & Privacy International & Reliability P7Y ) Supervision & Safe

Behavior on Faults

Standards

Note: This work is a design study and no clinical trials have been conducted yet.
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