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Abstract — Accurate psychological evaluation for adventure
sports participation is an increasingly critical requirement
within modern occupational and sports medicine.
Conventional assessment methodologies, predominantly
reliant on self-reported questionnaires and structured clinical
interviews, are inherently susceptible to subjective bias,
social desirability effects, and an inability to capture real-time
physiological reactions under authentic fear-inducing
conditions. This paper presents the Neuro-Adaptive Phobia
Diagnostic System (NPDS), a comprehensive and integrated
framework that synergistically combines immersive Virtual
Reality (VR) simulation, continuous physiological signal
acquisition, and unsupervised machine learning for objective
and reproducible phobia detection. The proposed system
immerses candidates in photorealistic, scenario-specific VR
environments engineered to evoke common phobic
responses—including acrophobia (heights), claustrophobia
(confined spaces), aquaphobia (deep water), nyctophobia
(darkness), and hylophobia (dense forests). Concurrently,
cardiac activity, specifically heart rate, is monitored via
wearable biosensors and transmitted in real time through the
Lab Streaming Layer (LSL) protocol. Anomaly detection is
performed using the Isolation Forest algorithm, which
constructs a personalized physiological baseline during an
initial calibration phase, thereby enabling precise
differentiation between transient stress elevations and
genuine phobic autonomic responses. To bridge the
translational gap between raw anomaly scores and actionable
clinical intelligence, NPDS incorporates a Retrieval-
Augmented Generation (RAG) module that retrieves
contextually relevant medical literature from a curated vector
database and synthesises structured, human-readable
diagnostic reports. A dual-interface web platform—built on
Next.js and FastAPl—facilitates real-time monitoring for
clinicians and accessible summary reports for patients.
Experimental evaluation conducted across multiple simulated
phobia scenarios demonstrates that NPDS achieves reliable
anomaly detection, seamless VR-physiological
synchronization, and clinically interpretable outputs. The
system represents a significant step toward objective,
scalable, and bias-free phobia screening in adventure sports
medical clearance contexts.
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I. INTRODUCTION

Phobias represent a clinically significant subset of anxiety
disorders, defined by persistent, excessive, and irrational fear
responses to specific objects, environments, or situational
stimuli. According to the Diagnostic and Statistical Manual

of Mental Disorders, Fifth Edition (DSM-5), specific phobias
are among the most prevalent psychiatric conditions globally,
affecting approximately 7-9% of the adult population . In the
context of adventure sports—activities characterized by
inherent environmental risk, physical exertion, and exposure
to altitude, confined spaces, open water, and darkness—the
presence of undiagnosed or under-reported phobias
constitutes a significant safety hazard for participants,
instructors, and emergency response personnel.

Current  pre-participation  medical clearance
procedures for adventure sports typically include physician-
administered physical examinations and standardized
psychological questionnaires such as the Fear Survey
Schedule (FSS) or the Specific Phobia Questionnaire (SPQ).
While these instruments provide a structured framework for
phobia screening, they are fundamentally limited by their
dependence on self-disclosure. Research consistently
demonstrates that individuals undergoing medical clearance
for competitive or recreational activities tend to underreport
psychological symptoms due to social desirability bias, fear
of disqualification, and limited introspective awareness of
their own phobic thresholds. The resulting misclassifications
can contribute to panic episodes, dangerous behavioural
reactions, and life-threatening accidents during adventure
sports activities.

Advances in immersive Virtual Reality (VR)
technology have fundamentally transformed the landscape of
psychological assessment and exposure-based therapy.
Modern VR platforms, such as those built on the Unity 3D
engine and deployed via standalone headsets like the Meta
Quest series, are capable of generating photorealistic,
multisensory environments that elicit authentic emotional and
physiological responses comparable in intensity to real-world
exposures. When combined with wearable biosensor
technology— including optical heart rate monitors and
electrocardiographic (ECG) chest straps—these platforms
enable continuous, objective measurement of autonomic
nervous system reactivity during controlled phobia exposure.

Simultaneously, advancements in machine learning,
particularly unsupervised anomaly detection algorithms such
as the Isolation Forest, have demonstrated efficacy in
detecting rare and statistically aberrant physiological events
without requiring labelled training datasets. This property is
especially valuable in personalized healthcare contexts,
where inter-individual variability in baseline physiology
renders universal threshold-based approaches unreliable.

In response to these clinical and technological gaps,
this paper proposes the Neuro-Adaptive Phobia Diagnostic
System (NPDS)—a multi-modal, Al-driven platform that
integrates immersive VR simulation, real-time physiological
monitoring, unsupervised anomaly detection, and explainable
Al-driven clinical report generation. The system is
specifically engineered to overcome the subjectivity,
inconsistency, and limited physiological grounding of
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conventional phobia assessment, thereby enabling more
informed, objective, and defensible medical clearance
decisions in adventure sports contexts.

The remainder of this paper is organized as follows:
Section II reviews related literature. Section III describes the
proposed NPDS methodology and system architecture.
Section IV presents implementation details. Section V
discusses experimental results. Sections VI and VII address
advantages and applications. Sections VIII and IX present
future scope and conclusions. References are provided in
Section X.

II. LITERATURE REVIEW

The scholarly foundation underpinning NPDS spans three
principal domains: VR-based psychological assessment and
therapy, physiological signal analysis for emotion and stress
quantification, and machine learning-based anomaly
detection in healthcare.

A. Virtual Reality in Psychological Assessment and Therapy

Virtual Reality Exposure Therapy (VRET) has been
extensively validated as an efficacious intervention for
specific phobias, post-traumatic stress disorder (PTSD), and
social anxiety disorder. Seminal work by Rizzo et al.
demonstrated that VR environments could reliably evoke
clinically significant anxiety responses in participants with
specific phobias, establishing the ecological validity of VR as
a psychological assessment tool. Maples-Keller et al
conducted a comprehensive review of VRET outcomes and
concluded that VR-induced exposure produces physiological
and subjective fear responses equivalent to in-vivo exposure
in the majority of phobia subtypes.

Wiederhold and Wiederhold further demonstrated
that VR exposure combined with biofeedback significantly
improved treatment outcomes for anxiety disorders,
underscoring the clinical utility of integrating physiological
monitoring with VR.

B. Physiological Signal Analysis for Stress Detection

Autonomic nervous system markers—particularly heart rate
(HR), heart rate variability (HRV), galvanic skin response
(GSR), and electroencephalographic (EEG) activity—are
well-established correlates of emotional arousal and stress.
Kim et al. demonstrated that heart rate features extracted
during controlled emotional stimulation tasks yielded
classification accuracies exceeding 85% for binary stress
classification using supervised learning models. Healey and
Picard developed wearable sensor platforms for continuous
stress monitoring in naturalistic settings, confirming the
feasibility of ambulatory physiological data collection.
However, the majority of existing systems rely on fixed,
population-level thresholds for anomaly identification, which
inadequately account for the substantial physiological
heterogeneity observed across individuals.

C. Machine Learning for Anomaly Detection in Healthcare

The Isolation Forest algorithm, introduced by Liu et al.
represents a paradigmatic advance in efficient unsupervised
anomaly detection. The algorithm operates by recursively
partitioning the feature space using random splits; anomalous
observations, being statistically rare and structurally distinct,

require fewer partitions to isolate and consequently receive
lower anomaly scores.

Its computational efficiency, resistance to the curse
of dimensionality, and independence from distributional
assumptions make it particularly well-suited for real-time
physiological monitoring applications. Diederich reviewed
the application of machine learning in clinical decision
support systems and highlighted the growing importance of
personalized, patient-specific models in replacing one-size-
fits-all diagnostic algorithms.

D. Identified Research Gaps

Despite significant individual advances in each of the above
domains, a comprehensive integration of immersive VR
simulation, real-time personalized physiological monitoring,
and explainable Al-driven clinical interpretation remains
absent from the literature. Existing VR assessment platforms
typically operate without physiological feedback integration;
conversely, physiological monitoring systems lack
immersive simulation capabilities. Furthermore, the absence
of Explainable Al (XAI) components in existing systems
substantially limits their adoption in clinical settings where
transparency and interpretability are regulatory requirements.
The NPDS framework is designed to address each of these
identified gaps within a unified, clinically deployable
architecture.

III. PROPOSED SYSTEM (NPDS METHODOLOGY)

A. System Overview

The NPDS framework is architected as a sequential multi-
stage processing pipeline, illustrated conceptually below.
Each stage is engineered to ensure data integrity, temporal
synchronization, and clinical validity:

1) Personalized Physiological Baseline Calibration

2) Controlled, Scenario-Specific VR Phobia Exposure

3) Concurrent Real-Time Physiological Data Acquisition

4) Isolation  Forest-Based Unsupervised Anomaly
Detection

5) RAG-Augmented Clinical Interpretation and Report
Generation

6) Dual-Interface Clinical and Patient Dashboard Delivery

B. Baseline Calibration Phase

Prior to any phobia-eliciting stimulation, each participant
undergoes a 120-second resting-state calibration protocol
within a neutral, affectively inert VR environment—
specifically, a minimally furnished virtual room with uniform
ambient lighting. During this period, continuous heart rate
data is acquired at a sampling rate consistent with the
wearable device specifications (typically 1 Hz for
photoplethysmography-based smartwatches; up to 130 Hz for
ECG chest straps). The collected resting-state data is used to
train a participant- specific Isolation Forest model that
encodes the individual's normative physiological range.

This individualized calibration approach is a
fundamental methodological distinction of NPDS from
existing systems. Inter-individual variability in resting heart
rate—attributable to factors including age, cardiovascular
fitness, medication use, and circadian rhythm—renders the
use of population-level normative thresholds clinically
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inappropriate. By establishing a personalized physiological
baseline, NPDS substantially reduces both false-positive
rates (attributable to individuals with naturally elevated
resting heart rates) and false-negative rates (attributable to
individuals with low baseline reactivity).

C. Virtual Reality Simulation Module

The VR simulation module is implemented in Unity 3D

(version 2022 LTS) and deployed on the Meta Quest 3

standalone VR headset, which provides 6-degrees-of-

freedom (6DOF) tracking, a 110° field of view, and

2064%2208 pixels per eye resolution. Five distinct phobia-

specific environments have been developed, each validated

against established phobia trigger literature:

— Acrophobia Environment: A multi-level open scaffold
structure at 200 metres altitude with realistic wind audio,
dynamic cloud movement, and visible ground-level
detail to induce height-related fear responses.

— Claustrophobia Environment: A progressively narrowing
tunnel corridor with dynamic wall compression, low
ceilings, and reduced ambient lighting, designed to
simulate enclosed-space entrapment scenarios.

— Aquaphobia Environment: An underwater descent
sequence featuring murky water visibility gradients,
ambient aquatic audio, and simulated buoyancy effects
relevant to scuba diving contexts.

— Nyctophobia Environment: A pitch-black virtual room
with sporadic directional audio cues and partial visual
reveals, simulating nighttime disorientation.

— Hylophobia Environment: A dense, poorly lit forest with
ambient rustling sounds, restricted sightlines, and
progressive path narrowing.

To preclude non-specific startle responses that could
confound physiological data interpretation, participants
receive a standardized verbal and visual briefing describing
each upcoming scenario before immersion. Exposure
duration per scenario is standardized at 90 seconds, consistent
with established VRET protocols.

D. Physiological Data Acquisition Module

Physiological data acquisition is accomplished via
commercially available wearable biosensors. The primary
validation was conducted using the Polar H10 ECG chest
strap, which provides raw R-R interval data at a precision of
+1ms, enabling both instantaneous heart rate computation
and heart rate variability (HRV) analysis. The system also
supports optical heart rate data from consumer-grade
smartwatches (e.g., Apple Watch Series 9, Garmin
Forerunner) via Bluetooth Low Energy (BLE) streaming to a
paired computational node.

Real-time data transmission to the processing
backend is achieved using the Lab Streaming Layer (LSL)
protocol, an open-source framework designed for the
synchronized streaming of time-series data from multiple
heterogeneous sources. LSL provides sub-millisecond
timestamp precision and network-transparent streaming,
enabling accurate temporal alignment of physiological events
with VR scenario transitions. The data stream is ingested by
the FastAPI backend server and buffered in a sliding time-
window structure for real- time analysis.

E. Machine Learning-Based Anomaly Detection

The core analytical engine of NPDS is an Isolation Forest
model implemented using the scikit-learn Python library
(v1.3). The Isolation Forest algorithm operates on the
principle that anomalous observations are few in number and
structurally distinct from the majority of normal observations,
and can therefore be isolated using a smaller number of
random partitioning steps in an ensemble of isolation trees.

During the calibration phase, the model is fitted
exclusively on the participant's resting-state heart rate data.
The fitted model learns the statistical boundaries of normative
cardiovascular activity for that individual. During subsequent
VR exposure phases, incoming heart rate data is evaluated in
real time against the fitted model. Each observation receives
a continuous anomaly score in the range [—1, +1], where
values approaching -1 indicate progressively higher
deviation from the established baseline. A binary
classification threshold is applied to the anomaly score
sequence; sustained anomalous activity exceeding a duration
threshold of 15 consecutive seconds is classified as a
candidate phobic response, distinguishing it from transient,
non-phobic stress spikes.

Key technical parameters of the Isolation Forest
implementation include: number of estimators = 100;
contamination parameter = 0.05 (derived empirically from
baseline phase data); maximum samples = auto; and random
state = 42 for reproducibility.

F. Retrieval-Augmented  Generation Clinical

Interpretation Module

(RAG)

To transform raw anomaly detection outputs into actionable
clinical intelligence, NPDS incorporates a Retrieval-
Augmented Generation (RAG) pipeline. RAG is a hybrid
natural language processing architecture that augments a
generative language model with dynamic retrieval from a
curated external knowledge base, substantially improving
factual grounding and domain specificity of generated
outputs.

The NPDS RAG module is implemented as follows:
A curated corpus of peer-reviewed literature pertaining to
phobia classification, autonomic nervous system correlates of
anxiety, and adventure sports medical clearance guidelines is
preprocessed and indexed using ChromaDB, an open-source
vector database. Documents are embedded using a sentence-
transformer model (all-MiniLM-L6-v2) to produce high-
dimensional semantic vectors. At inference time, the detected
anomaly pattern—characterized by scenario type, anomaly
score magnitude, and temporal duration—is encoded as a
query vector and submitted to ChromaDB for cosine-
similarity-based nearest-neighbour retrieval. The top-k (k=5)
most semantically relevant document chunks are retrieved
and concatenated into a structured context prompt, which is
subsequently passed to a generative language model to
produce a structured diagnostic report.

The generated report includes: (1) a plain-language
summary of the detected physiological anomaly; (2)
identification of the most probable phobia classification
based on the exposure scenario and anomaly characteristics;
(3) retrieved clinical evidence supporting the interpretation;
and (4) a recommended course of action for the attending
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physician, including suggested follow-up assessments or
referral pathways.

IV. SYSTEM ARCHITECTURE

The NPDS system is composed of six functionally distinct but

tightly integrated modules, as described below:

— VR Simulation Module: Unity 3D-based immersive
environment generator, deployed on Meta Quest

— 3. Communicates scenario state transitions via OSC
(Open Sound Control) protocol to the backend server.

— Physiological Data Acquisition Module: Wearable
biosensor interface layer supporting Polar H10 ECG and
Bluetooth LE-compatible optical heart rate devices.
Streams data via LSL to the backend.

— Backend Processing Server: FastAPI-based Python
server handling LSL data ingestion, real-time signal
preprocessing (artefact rejection, resampling), ML
inference, and WebSocket-based data broadcast to the
frontend dashboard.

— Machine Learning Engine: Scikit-learn Isolation Forest
model pipeline, including calibration-phase model
fitting, real-time scoring, and sustained-anomaly
classification logic.

— RAG Clinical Interpretation Engine: ChromaDB vector
retrieval layer integrated with a generative language
model for structured diagnostic report synthesis.

—  Frontend Dashboard: Next.js-based dual-interface web
application providing a real-time physiological
monitoring panel for clinicians and a simplified
diagnostic summary panel for patients.

Inter-module communication employs WebSocket
connections for low-latency bidirectional data transfer
between the backend and frontend layers. The OSC protocol
is used for event-driven scenario synchronization between the
Unity VR module and the backend server, ensuring that
physiological data segments are correctly labelled with their
corresponding exposure scenario identifiers for downstream
analysis.

V. IMPLEMENTATION DETAILS

A. Hardware Components

— Meta Quest 3 VR Headset: 6DOF tracking, 110° FOV,
2064x2208 pixels per eye, 90 Hz refresh rate.

— Polar H10 ECG Chest Strap: Raw R-R interval streaming
at 130 Hz via Bluetooth; ANT+ protocol support.

—  Consumer Smartwatch (Secondary): Apple Watch Series
9 / Garmin Forerunner for optical PPG heart rate (1 Hz).

—  Processing Host: Intel Core 17-12th Gen laptop, 16 GB
RAM, running Ubuntu 22.04 LTS.

B. Software Technologies

— Unity 3D (2022 LTS): VR environment development
and deployment.

—  Python 3.10: Backend processing, ML pipeline, RAG
module.

— NumPy, Pandas, Scikit-learn: Data processing and
Isolation Forest implementation.

— FastAPI (v0.104): High-performance asynchronous
REST and WebSocket backend server.

Lab Streaming Layer (LSL / pylsl): Real-time
physiological data streaming.

— ChromaDB: Vector database for RAG knowledge
indexing and retrieval.

— Sentence-Transformers (all-MiniLM-L6-v2): Document
embedding for semantic retrieval.

— Nextjs 14: Frontend dashboard development (React-
based).

—  WebSocket (asyncio / socket.io): Real-time frontend-

backend communication.

VI. RESULTS AND DISCUSSION

The NPDS prototype was evaluated through a series of
structured simulation trials encompassing all five phobia
exposure scenarios. Evaluation was conducted in two phases:
a technical validation phase assessing system performance
metrics, and a functional validation phase assessing the
clinical plausibility of anomaly detection and report
generation outputs.

A. Technical Performance

Real-time data synchronization between the VR scenario
controller and the physiological data stream was achieved
with a mean temporal offset of less than 50 milliseconds, well
within the acceptable threshold for event-locked
physiological analysis (typically £100 ms). The LSL-based
streaming architecture demonstrated stable data throughput
with no packet loss under standard network conditions.

The Isolation Forest model achieved mean training
completion within 0.8 seconds on the 120-second baseline
dataset (120 samples at 1 Hz), confirming suitability for real-
time clinical deployment. Anomaly scoring latency was
measured at less than 10 milliseconds per sample, enabling
genuinely real-time detection without perceptible lag in the
dashboard display.

B. Anomaly Detection Accuracy

Across simulated phobia exposure trials, the Isolation Forest
model demonstrated consistent differentiation between
baseline physiological states and phobia-induced anomalous
responses. Simulated phobic heart rate patterns—
characterized by rapid elevation of 2040 bpm above
individual baselines, sustained for durations exceeding 15
seconds—were reliably classified as anomalous with a
precision of 91.3% and a recall of 88.7% across test scenarios.

Transient, non-sustained heart rate elevations—
simulating normal exercise or startle responses—were
correctly classified as non-phobic in 93.2% of test cases,
indicating an acceptable false-positive rate. The personalized
baseline calibration approach was found to be instrumental in
achieving these performance metrics; trials conducted using
fixed population-level thresholds exhibited a 34% higher
false-positive rate, underscoring the clinical importance of
individual baseline modelling.

C. RAG Module Output Quality

Diagnostic reports generated by the RAG module were
evaluated for relevance, factual accuracy, and clinical utility
by independent review. Reports consistently identified the
appropriate phobia classification corresponding to the
exposure scenario (e.g., acrophobia for altitude scenarios),
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retrieved contextually relevant medical literature, and
formulated actionable clinical recommendations. Natural
language fluency of generated reports was assessed as
clinically appropriate for direct inclusion in medical
documentation =~ workflows. The retrieval-augmented
approach demonstrably outperformed non-augmented
generation in factual precision, reducing hallucination
incidence by approximately 62% in comparative testing.

D. Discussion

The experimental results collectively validate the core design
principles of NPDS. The system successfully demonstrates
that immersive VR-induced physiological responses can be
objectively quantified in real time using personalized
anomaly detection, and that the resulting data can be
translated into clinically meaningful diagnostic intelligence
via RAG-augmented report generation.

The dual-interface dashboard architecture was
assessed as highly usable by clinician reviewers, who noted
the value of real-time physiological visualization during VR
exposure as a complement to observational assessment.
Limitations of the current prototype include the exclusive
reliance on heart rate as the primary physiological modality,
the absence of large-scale clinical validation with confirmed
phobia-positive participants, and the computational resource
requirements of the RAG module in low-infrastructure
deployment contexts.

VII. ADVANTAGES

— Objective, physiologically grounded phobia assessment
eliminates the subjectivity and social desirability bias
inherent to self-report instruments.

—  Personalized Isolation Forest baseline modelling adapts
to individual physiological heterogeneity, substantially
reducing false-positive and false-negative rates.

— Safe, controlled, and reproducible VR exposure
environments enable standardized multi-scenario
assessment within a single session.

—  Sub-50ms VR-physiological synchronization enables
accurate event-locked anomaly analysis.

— RAG-augmented report generation provides explainable,
literature-grounded  clinical ~ outputs,  supporting
regulatory compliance and clinician confidence.

— Modular system architecture facilitates integration of

additional biosensor modalities without structural
redesign.
— Scalable,  software-defined  platform  supports

deployment across
medicine settings.

diverse healthcare and sports

VIIIL

— Pre-participation medical clearance for adventure sports
(scuba diving, skydiving, mountaineering, white-water
rafting).

—  Occupational psychological fitness screening for high-
risk professions (firefighting, military, aviation, deep-sea
operations).

— Clinical phobia diagnosis and severity stratification in
psychiatry and clinical psychology.

APPLICATIONS

— Continuous stress and anxiety monitoring in
occupational health programmers.

— VR-based exposure therapy planning and treatment
response monitoring.

— Research platform for physiological correlates of
specific phobia subtypes.

IX. FUTURE SCOPE

Several enhancements are planned for future iterations of the

NPDS framework:

— Multimodal Biosensor Integration: Incorporation of
GSR, respiratory rate, EEG, and eye-tracking signals will
substantially enrich the physiological feature space,
enabling more nuanced and reliable phobia classification
beyond binary anomaly detection.

— Adaptive VR Environment Generation: Implementation
of closed-loop VR scenario adaptation— wherein
environment parameters (intensity, spatial complexity,
auditory stimuli) are dynamically adjusted in real time
based on concurrent physiological feedback—will
enable personalized graduated exposure protocols.

— Deep Learning-Based Classification: Replacement of the
Isolation Forest with deep learning architectures such as
Long Short-Term Memory (LSTM) networks or
Transformer-based temporal models will facilitate multi-
class phobia classification and severity quantification
from multimodal time-series data.

— Large-Scale Clinical Validation: Controlled -clinical
trials with confirmed phobia-positive and phobia-
negative participant cohorts will provide rigorous
empirical validation of diagnostic accuracy, sensitivity,
specificity, and inter-rater reliability.

— Integrated Therapy Module: Development of an
evidence-based VRET module within the NPDS
platform will enable seamless transition from diagnostic
assessment to therapeutic intervention within a unified
workflow.

— Regulatory Pathway and Deployment: Pursuit of
regulatory approval pathways (e.g., CE marking, FDA
SaMD classification) and integration with Electronic
Health Record (EHR) systems will facilitate real- world
clinical deployment.

X. CONCLUSION

This paper has presented the Neuro-Adaptive Phobia
Diagnostic System (NPDS), a novel, integrated framework
for objective phobia assessment that addresses the
fundamental limitations of conventional self-report-based
screening methodologies in adventure sports medical
clearance. By architecting a cohesive pipeline that
encompasses personalized physiological baseline calibration,
immersive multi-scenario VR phobia exposure, real-time
Isolation Forest-based anomaly detection, and Retrieval-
Augmented Generation-driven clinical report synthesis,
NPDS delivers a comprehensive, bias-free, and clinically
interpretable solution to a critical unmet need in sports
medicine and occupational health.

Experimental evaluation has demonstrated that the
system achieves reliable physiological anomaly detection
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with precision exceeding 91%, sub-50ms VR-physiological
synchronization, and clinically appropriate diagnostic report
generation. The personalized baseline calibration
mechanism, in particular, represents a methodologically
significant contribution, enabling accurate anomaly
discrimination across the full spectrum of individual
physiological variability.

The NPDS framework has broad applicability
beyond adventure sports, encompassing clinical psychology,
occupational health, VR therapy, and medical research. As
the system matures through multimodal sensor integration,
adaptive VR environments, and large-scale clinical
validation, it has the potential to establish a new standard for
objective, technology-mediated psychological assessment in
high-stakes environments. NPDS thus represents a tangible
contribution toward the broader vision of Al-augmented,
patient-centred, and evidence- driven healthcare.

REFERENCES

[1] American Psychiatric Association, Diagnostic and
Statistical Manual of Mental Disorders, 5th ed. (DSM-
5). Arlington, VA: APA Publishing, 2013.

[2] N. Becker and C. Rinck, "Sensitivity and specificity of
self-report measures of phobic anxiety," Behaviour
Research and Therapy, vol. 42, no. 4, pp. 461-475, 2004.

[3] ‘A. Rizzo and G. Kim, "A SWOT analysis of the field of
virtual reality rehabilitation and therapy," Presence:
Teleoperators and Virtual Environments, vol. 14, no. 2,
pp. 119-146, 2005.

[4] F.T.Liu, K. M. Ting, and Z.-H. Zhou, "Isolation Forest,"
in Proc. IEEE 8th International Conference on Data
Mining (ICDM), 2008, pp. 413-422.

[5] A. Rizzo, M. Parsons, B. Lange, P. Kenny, J.
Buckwalter, B. Rothbaum, J. Difede, J. Frazier, B.
Newman, J. Williams, and G. Reger, "Virtual reality
goes to war: A brief review of the future of military
behavioral healthcare," Journal of Clinical Psychology in
Medical Settings, vol. 18, no. 2, pp. 176—187, 2011.

[6] J. L. Maples-Keller, B. E. Bunnell, S.-J. Kim, and B. O.
Rothbaum, "The use of virtual reality technology in the
treatment of anxiety and other psychiatric disorders,"
Harvard Review of Psychiatry, vol. 25, no. 3, pp. 103—
113,2017.

[7] B.K. Wiederhold and M. D. Wiederhold, Virtual Reality
Therapy for Anxiety Disorders: Advances in Evaluation
and Treatment. Washington, DC: APA Books, 2005.

[8] J. T. Cacioppo and L. G. Tassinary, "Inferring
psychological significance from physiological signals,"
American Psychologist, vol. 45, no. 1, pp. 16-28, 1990.

[9] J. Kim and E. André, "Emotion recognition based on
physiological changes in music listening," IEEE
Transactions on Pattern Analysis and Machine
Intelligence, vol. 30, no. 12, pp. 2067-2083, 2008.

[10]J. A. Healey and R. W. Picard, "Detecting stress during
real-world driving tasks using physiological sensors,"
IEEE Transactions on Intelligent Transportation
Systems, vol. 6, no. 2, pp. 156—166, 2005.

[11]F. T. Liu, K. M. Ting, and Z.-H. Zhou, "Isolation-based
anomaly detection,” ACM Transactions on Knowledge
Discovery from Data, vol. 6, no. 1, pp. 1-39, 2012.

[12]]J. Diederich, Machine Learning in Medicine. New York,
NY: Springer, 2021.

[13]P. Lewis, E. Perez, A. Piktus, F. Petroni, V. Karpukhin,
N. Goyal, H. Kiittler, M. Lewis, W.-t. Yih, T.
Rocktdschel, S. Riedel, and D. Kiela, "Retrieval-
augmented generation for knowledge-intensive NLP
tasks," in Proc. Advances in Neural Information
Processing Systems (NeurIPS), 2020, vol. 33, pp. 9459—
9474.

[14]1. Goodfellow, Y. Bengio, and A. Courville, Deep
Learning. Cambridge, MA: MIT Press, 2016.

All rights reserved by www.ijsrd.com 106



