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Implementation of a Generative-Al-Assisted Immersive Healing
System for Fire Service Workers: An Integrated Mind-Body Recovery
Algorithm Based on Immersive Life Review
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Abstract

Fire service workers are repeatedly exposed to traumatic events, increasing risks of PTSD, depression, and sleep disturbances.
While peer support offers accessible, relationship-based assistance, its effectiveness can fragment without standardized
documentation, follow-up, and referral workflows. Building on a custom-designed life-narrative recovery algorithm as its core, with
commercial generative-Al services incorporated as content-generation modules, this study designs and constructs (1) a four-axis
cyclical model of training, on-site counseling, continuous management, and data feedback; (2) a CASE metadata schema; (3) a
10-session integrated recovery algorithm grounded in extended life review, meaning-making, and posttraumatic growth; (4) an
immersive lifeline content pipeline; and (5) a counselor-facing copilot for documentation support. To ensure safety and
accountability, the system embeds human-in-the-loop control, data minimization/anonymization, and escalation rules for risk signals.
In a formative pilot (10 standard scenarios, n=8, 100% completion), counselors' post-session documentation time decreased from 20
to 5.5 minutes (-73%), demonstrating technical feasibility for relieving operational bottlenecks. Self-rated wellbeing (VAS) and
satisfaction showed positive changes but are interpreted as exploratory given the small, uncontrolled, short-term design. Multi-site,
controlled validation is warranted.

Keyword : Firefighter Peer Counseling, Generative Al, Life Review, Human-in-the-loop, Immersive media
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Fig. 1. Schematic Diagram of the Research Scope, Methods, and Procedures
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(1) Meaning Making (2) Post-Traumatic Growth
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[ 1=NE,E, ..E) ] A

Global Meaning
(©)
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Meaning (S) [ Cognitive / Emotional Processing ]
L2
Revised Meaning & Relationships ]
D=JG-S/ [ .

Growth emerges from reprocessing, not
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Larger D - higher distress

Intervention:
Reduce D by reconstructing G or S

Expands single-event reprocessing
to life-trajectory reprocessing

J

Trauma Fixation

Reconstructed Narrative

Identity is the narrative organization of Time

linked experiences

Life Review: reduce depression
(ADepression < 0), enhance
meaning (AMeaning > 0)

Reposition trauma as one episode
within the whole trajectory

Extended Life Review + Extended Timeline Intervention

Transition
Navigate life changes
and turning points

Trauma Growth
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integrate painful events personal growth
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Fig. 2. Integrated Conceptual Diagram of Life-Narrative-Based Intervention
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institutional documents
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C — Observation & Space Study
Counseling & healing spaces,
workflow observation, schematic mapping

| — Interview & FGI
Peer counselors - clients -
field stakeholders
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Mind-Body Integrated
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On-site Counseling
Counseling sessions,
mind-body programs
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3-Stage Counseling Structure

(1) Initial Assessment & Exploration

« Identify key experiences and themes
« Explore current emotional state
« Assess risk and protective factors

(. J

!

(2) Life-Visualization Meaning Reconstruction

« Generate lifeline visualization
« Structure event-meaning-emotion-behavior chain
« Integrate meaning-making, PTG, life-review framework

!

(3) Closing Integration & Relational Reconnection

« Consolidate recovery resources

[ Prevention }—-—[ Intervention }———»[ Recovery ]——»[ Feedback ] . ic ) )

Reconnect with peers, family, organization
Develop concrete action plan

T2l 4. AAl 3 3|2 Um|E
4,

Mind-Body Integrated Recovery Algorithm
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Table 1. Counseling data pipeline based on the CASE metadata schema
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Stage

Input

Process Output

@ Input

Counseling dialogue, life events, emotional
changes, relational resources

Raw-data collection Raw counseling data

@ Standardized Storage

Raw counseling data

CASE schema mapping, metadata

. . Standardized case records
structuring, anonymization

® Time - Emotion Mapping Standardized records Llfe-.pomt.ma.pplng, emotpn Time-series e.m otion - risk
tracking, risk-interval flagging profile
® Casing & Library Time-series profile Case archiving, pattern comparison Case library
Evidence-based operation, Operational, educational,

® Application

Case library

education and policy feedback and policy assets
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Table 2. Components and Functions of the Immersive Lifeline UX

Recovery Algorithm Based on Immersive Life Review)

Layer Core Components Main Functions Counselor Role
Input Layer Episode description, life time point, emotion Structuring life-narrative data and Input, revision, and
tags, relational resources, intervention goals preparing the session prioritization
Counselor Control Playback speed, pause, scene transition, Real-time pacing aligned with the Final control and manual
Layer peer-message insertion, music timing client's emotional state intervention

Lifeline, visual imagery, text, audio, symbolic

Experience Layer objects

Visualizing the whole life and facilitating | Explanation, questioning, and

meaning reconstruction recall facilitation

Hyperarousal detection, stop, retreat,

Safety Layer stabilization, professional referral

Preventing overwhelming experience
and ensuring emotional safety

Risk judgment, suspension,
and escalation
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Table 3. Generative Al-Based Immersive Content Pipeline

Stage Input Processing Output Human Involvement
1. Data Input Counse!lng note.s, S.TT’ eplsode Data cleaning and classification Raw narrative data Counselor input
descriptions, life time points
2. Narrative Events, emotions, relational Schema mapping and timeline . . .
. ) Structured life narrative Counselor review
Structuring resources, goals alignment
3 Content. Draft Structured event-level data Image / text / audio generation Visual and auditory Al assistance
Generation content
4. Counselor Editing Draft content Sele.ctlon,.reV|S|.on, deletion, Final session-ready Counsellors final
intensity adjustment content decision
5. Session Application Final content + lifeline Projection, d lalogue fgmhtahon, Immersw.e session Counselor control
emotion regulation delivery
Session outcomes, responses, Reflection in next sessions and Follow-up records,
6. Feedback Loop . ) Counselor + system
self-reports redesign refinements
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Fig. 5. Conceptual parameter influence on the pacing function (top) and hyperarousal risk function (bottom)
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Note: The portrait images in Fig. 7 are not photographs of real individuals; they were generated and composited

with a generative-Al tool (Gemini) to illustrate age transformation.
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Table 4. Classification

of Generative Al Service Modules
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oF-olv] T9] 35674

Category Role Product
Text & Logic Processing . . . GPT-5.0/5.1 Pro, Claude
(LLM Module) Used to verify text-based algorithm logic Max
Image & Video Generation Maintenance and testing of image/video generation logic that Midjourney (V7), Runway
(Visual & Motion Gen) visualizes information; validation of consistency strategies (Gen-3), Higgsfield
Exploring the feasibility of background-music and theme-song
Audio & Music Generation (Audio) generation; reviewing algorithms for enhancing emotional Suno
immersion during sessions
Workflow Automation (Automation) Pipeline automation; verification of data flow and inter-module nén

interfaces
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Preliminary Verification of the Inmersive Life-Review System

Objectives of Preliminary Verification

@ Technical Feasibility
Verify whether the core algorithm works in real field contexts

o~y Usability & Acceptability
Assess whether practitioners can accept the system

@ Accountability & Risk Management
Evaluate whether ethical and safety issues are manageable

Verification Overview

B Participants
55 94
G Sodam Center peer counselors and professional counselors

@ Site
Peer counseling center + three-wall media healing room (Sodam Center)

Environment
g Core modules run under controlled pilot conditions

Verification Procedure

© Narrative Input & Structuring

- Life-curve creation
« Self-history timeline « Modalities:
*Event mapping (life points): Person/Self - Life/Family

- Career/School - Crisis/Risk - Growth/Achievement

Externalize and structure the life narrative on a
timeline

@ Immersive Experience Integration

« Narrative-based content generation

Image - Text - Audio - Video

Linked and generated as immersive media

© Post-hoc Evaluation

« Methods: Post-hoc interviews - VAS (0-10)
- 5-pt satisfaction - Free-form qualitative
« Focus: UX - Acceptance - Emotional impact

- Perceived value - Concerns/Risks -Improvement

Mixed-method formative evaluation (n = 8,
exploratory)

Ethics Voluntary informed consent - anonymized & minimal data collection - no formal IRB review at this pilot stage

I8 1. of| ZES SEHL ¥ UE B

Fig. 11. Objectives, overview, and procedure of the preliminary verification
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Table 5. Comparison of Counseling Task Efficiency

Recovery Algorithm Based on Immersive Life Review)

Task Item Conventional With Al Assistance Time Saved Reduction Rate
Counseling-note organization 8 min (avg.) 2 min (avg.) 6 min 75%
Session-summary writing 5 min (avg.) 1.5 min (avg.) 3.5 min 70%
Episode extraction 7 min (avg.) 2 min (avg.) 5 min 71%
Total (per session) 20 min 5.5 min 14.5 min 73%
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Program Satisfaction (5-point scale, n=8)

Lifeline experience meaning
Peer message impact
Overall satisfaction
Perceived helpfulness

Recommendation intention

Recovery Algorithm Based on Immersive Life Review)

Qualitative Themes (% mentioned, n=8)

Peer Support (8/8)
Whole-ife Perspective (7/8)

Recovery of Future Hope (6/8)
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Fig. 12. Program Satisfaction and Qualitative Theme Analysis Results
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