Innovation
Partner for
Impact

SINGAPORE

TECH OFFER

Immersive Extended Reality Simulation Ecosystem for Healthcare Education and Clinical
Competency Training

I KEY INFORMATION

TECHNOLOGY CATEGORY: TECHNOLOGY READINESS LEVEL (TRL): TRL?
Healthcare - Medical Devices COUNTRY: SINGAPORE

Infocomm - Healthcare ICT ID NUMBER: TO175506

| OVERVIEW

Healthcare education globally faces a compounding crisis: growing demand for trained professionals, limited clinical placement
capacity, inconsistent assessment standards, and patient safety risks during early-stage practice. Studies indicate that
approximately 90% of clinical mistakes occur within a practitioner’s first 30 cases. This technology is an integrated Extended
Reality (XR) simulation ecosystem delivered through lightweight, wireless head-mounted display devices. Wearing these
headsets, learners are visually and spatially immersed in computer-generated three-dimensional clinical environments—hospital
wards, emergency rooms, paediatric units, outpatient clinics—that respond to their gaze, movement, and hand gestures in real-
time. Within these environments, learners interact with artificial intelligence-driven virtual patients that converse naturally,
exhibit realistic body language, and present evolving physiological conditions based on the learner’s clinical decisions. Handheld
controllers and haptic devices provide tactile feedback, enabling learners to physically practise procedures such as chest
compressions and pulse detection with sensory realism.

The platform integrates automated assessment tools that objectively score performance against standardised clinical rubrics,
replacing instructor-dependent evaluation. It delivers measurable outcomes: up to a 9-fold reduction in clinical errors, 75%
improvement in learning retention, and 275% improvement in performance metrics. The technology owner is seeking
collaborations with medical colleges, nursing schools, allied health institutions and defence medical training organisations
worldwide.

I TECHNOLOGY FEATURES & SPECIFICATIONS

The ecosystem comprises five integrated technology layers including:

1. An immersive environment engine renders photorealistic clinical settings across multiple care contexts—including hospital
wards, emergency departments, critical care units, and outpatient clinics—running on standalone VR headsets equipped
with high-resolution displays (up to 4.5x standard resolution), full-colour passthrough, and advanced motion tracking. No
external computing infrastructure beyond a standard laptop and stable Wi-Fi connection is required.

2. Al-enabled patient engine drives dynamic, context-aware interactions through natural language processing, real-time
physiological modelling, and adaptive behavioural responses that evolve based on learner decisions, treatment choices,
and communication approaches.

3. Haptic integration layer provides tactile feedback for procedural training, including CPR compression depth sensing, pulse
detection, and procedural tactile responses for muscle memory development.
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4. Automated assessment engine applies standardised rubrics to objectively score learner performance, record decision
pathways, and generate real-time feedback, eliminating instructor-dependent variability.

5. Analytics and review platform captures complete session recordings for playback, reflective learning, and longitudinal
performance tracking through an integrated electronic medical record system.

POTENTIAL APPLICATIONS

The primary application is clinical education for healthcare professionals—nursing, medicine, allied health, and
paramedicine—spanning basic foundational skills to advanced critical care. The platform’s scenario library covers patient
assessment (dehydration, respiratory distress, angina), emergency care (stroke recognition, hypertensive crisis, diabetic
emergencies), critical care (ventilated patient management, advanced clinical decision-making), medication administration (IV
pump programming, dosage calculations), and communication skills (psychological first aid, end-of-life conversations, delivering
bad news).

Beyond its core educational deployment, the underlying technology platform is extensible to several adjacent industries. In
defence and military medicine, immersive field trauma simulation provides realistic casualty care training without live exercise
risks. In corporate healthcare compliance, the platform delivers standardised mandatory training for pharmaceutical companies,
insurers, and hospital networks. The Al patient engine and communication training modules are directly applicable to mental
health and behavioural therapy training, patient rehabilitation, and telemedicine skills development. Industrial safety
sectors—including oil and gas, mining, aviation, and maritime—can leverage the simulation framework for emergency medical
response training in hazardous environments. The technology can also be deployed for public health crisis preparedness, mass
casualty triage training, and community first responder certification programmes globally.

MARKET TRENDS & OPPORTUNITIES

Key demand drivers include the World Health Organization (WHO) -projected global shortfall of 10 million health workers by
2030, increasing regulatory emphasis on competency-based training and standardised clinical assessment, patient safety
imperatives (medical simulation can reduce clinical errors by up to 50% per the Agency for Healthcare Research and Quality-
AHRQ).

UNIQUE VALUE PROPOSITION

Current state-of-the-art healthcare training relies on three separate, disconnected modalities: physical simulation laboratories
with high-fidelity mannequins for procedural practice, standardised patients (trained actors) for communication skills, and
instructor-led observation with manual rubric scoring for assessment. Each modality operates independently, is resource-
intensive, produces inconsistent outcomes dependent on instructor variability, and scales poorly. High-fidelity mannequins alone
cost USD 50,000-100,000 per unit and require dedicated facilities, consumable materials, and ongoing maintenance.

This technology converges all three modalities into a single, integrated platform. The Al-enabled patient engine replaces both
physical mannequins and standardised patients by delivering dynamic physiological responses and natural language
communication within the same immersive encounter. The automated assessment engine replaces manual instructor scoring with
objective, rubric-based evaluation that is fully standardised and immediately available. Session recording with playback replaces
post-hoc debriefing with evidence-based reflective learning.

The result is a system that demonstrably improves learning outcomes (up to 275% improvement in performance metrics,
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9X reduction in errors) while reducing operational costs, eliminating instructor dependency for assessment, and enabling
unlimited practice repetition—all deployable with minimal infrastructure: a VR headset, laptop, and Wi-Fi connection. No
competing platform offers this level of integration between immersive Al-driven clinical encounters and automated competency
assessment in a single, infrastructure-light ecosystem. Different clinical and situational scenarios can be customised according to
training needs and addressing specific gaps in the real world environment.
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