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The Core Mandate & Target Personas

Hospital
Operations Director

Goal: Resource optimization
& demand forecasting.

88% *
Fleet Uptime

Core Focus: Fleet status
(medical robotics), real-time
patient flow bottlenecks,
predictive intelligence.

Clinical
Department Head

Goal: Diagnostic accuracy &
clinical efficiency.

Al Confidence Avg

Core Focus: Al imaging
confidence scores, bedside
documentation generation,
clinical triage speed.

MOH Compliance
Auditor

Goal: Regulatory adherence &
zero-trust governance.

Zero Anomalies

Core Focus: PDPA compliance,
Al bias elimination (via CMIO
framework), HSA device
registration tracking, audit-
ready data trails.
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System Architecture: The Ecosystem Orbit

=

Global State Sync: Selecting a CMIO
demographic in the Compliance
module instantly re-filters the Al
Imaging Analytics matrix.

MOH
Compliance

s
il

Comparative ﬂp. Al Imagag
Analytics o} Analytics

Mobile Doctor

L Rounds
Executive \
Medical [ Overview %
Robot Ops | (Tab 1) /
{1 Intelligent an E " Voice Settings
-3 Pre-Consult b4 Follow-up & Admin
\
v Comparative 5
118 Analytics o e :
Predictive Progressive Disclosure: Every
Intelligence node syncs date ranges,

departments, and patient cohorts
/ via a unified global state.
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LO Nucleus: The Executive Overview

L9

Al Cases Today: Robot Fleet:
1,247 ~" | | 94% Active

Pre-Consult: Mobile Rounds: Follow-up: Compliance Score:

42 Queued 68% Target +12% vs Target 99.2 [

",

e

Real-Time Patient Flow Sankey

|
Al Pre-Consult |
' N

| Discharge/Follow-up
I |

Specialist

e,

i

Al Insights Feed

-

L1 CT scan volume in
Radiology is 23% above
baseline. Recommend
activating backup
scanner CT-04.

@ 87% Confidence

- Node clicks dynamically filter
all downstream charts.
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Clinical Intelligence: Triage & Diagnostics

Tab 3: Intelligent Intake

Symptom Word Cloud

SYmptoms ' prearters

Chest Pain rever

Densuity Fatigue Twanmatic
Fases M|gra|ne

J

Al Analysis

Input Mode

Ve
[ Symptom Captured J i ‘TEH

o

Image

\|/ r EMR

Rate:

[ EMR Generated ]

Auto-Generation

84%

Tab 2: Al Imaging Analytics

-

Processing Time (Seconds)
DICOM thumbnaih 0 10 40 60 80

Historical
Human Reading

Al Processing

Lesion Detection Heatmap

[0 [Verified] ] {A [Discrepancy]J
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Operational Optimization: Kinetic Assets

— |
= .

% Mobile Doctor Rounds (Tab 5)

Voice Command Accuracy:
>95% Benchmark

i '

Clinician Hours Saved by Voice-to-Text

o TR T 1
1 L ] 1
S 4 BIFR AT
I = e

=) Robotic Fleet (Tab 4)

Battery Depletion: Nominal
Navigation Success: 96%

Failure breakdown:
60% Human Interruption
40% Map Error

lTI Pharmacy |

T __-..

i | |
L e u == —F 1 — s
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Patient Engagement: Autonomous Voice Follow-up

y Y

Sentiment & Progression Timeline

, Automated Callback Trigger

2 Positive Sentiment
S - Neutral Sentiment
~ Negative Sentiment
Day 0 o 10 :|5 20 AT 30
k. Time J
4 N N
Geographic Distribution Callback Priority Queue

Patient ID  Urgency Score Key Trigger [™

[N SEEasq U7 K 98/100 Audio Sentiment %) + "Pain”

2 | SP118M 92/100 Audio Sentiment + “Medication”
Response Rate Density System parses raw audio sentiment and clinical keywords
(Low to High) } to autonomously generate human callback queues.
b ", b ’,
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Comparison Matrix: Al Modality Normalization

Modality

Imaging Al

Input Data Type

DICOM Scans

Core Al Function

Anomaly Detection

Human-in-the-Loop
SLA

<2 hrs review time

Primary
Optimization KPI

Processing time
saved

Pre-Consult Triage

Text / Voice / Image

Predictive Routing

Manual override

EMR auto-gen rate

capable
: . . : R Remote tele-op Navigation success
Robotic Fleet Live Spatial & Lidar Path Optimization R e it
: Ambient Clinical : Doctor review at Clinician hours
Mobile Rounds Audic NLP Structuring bedside saved
Priority callback Response

Voice Follow-up

Patient Audio Calls

Sentiment Analysis

queue

completion %

Synthesis: Despite disparate data structures, all 5 modalities map back to a unified
time-saving and accuracy metric within the Tab 7 Comparative Analytics engine.
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UX Architecture: Progressive Disclosure Funnel

r N

LO: Executive Overview

Macro KPI card

Al Cases Today: - j
L1: Tab S
Hh 1 ,2 47 ab Summary j

' = ’—’——_/-‘r
CT Modality: 45% \
N
¢—| L2: Detailed Analyti
: Detalle na ytICS
. '__——_p""

Filtered CT cases list

Cas WD Patiant 1D Dixte Hidality Stslus Cratess

CaseB992  Soo~uSDX 29052022  Atencmicus 3

Caze (982  See=ughK 150872004 CT L3. R d D t 'I

\ . Recor elal
Caze 0533 See={1EM 05024 cT
Cote 093 S~ 188 F-05024 Autenamicus ..UIII'I‘HIT 2
[ -
[ <l - '1.4:_ 1—\. 1 “ |
> " \
| 3 : l &
-, P _ [ ]
8 RN L4: Raw Audit Data
r -~ MOH Aceess Audit Log / Timestamps / User IDs
Redinlogiss Heted: Case IMG-P004-0892
 Ditrigert e arien e es cornte, godl narioon) J874-85-27 18:15:32 UTE - WserTh: des_d5M - AETION. VEEM SEF9S0 - ACCESS LEVEL: PUEL
'["’LTJ"*““"‘“*""""W”“-"”"““ JEI4=35-3T 1815758 OTE = Gyarll: doe 1958 = ALTIGA: VIEM SECIND = MILCESE LEWEL:= TRAL
= (R —— JAP-05-2T 18: 16065 DIC = Lsarll: adsin_J1EH - ACTIEN: EXFRRT_[4T4 - ACTERE_LEVEL: AWDIT
HIJ4-45-27 18:16+20) OTE - Gseril: wdnin 1168 - ACTION: E&MAT 04T4 - L(ITSI_LEVEL: MaDAT |
— | MI4-45-2T T8:1043 BIC - Oserll: adelc_116M - ACTION: EXPSRT_DERd - ACTESE_LEVEL: AGDIT
\
\ J
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Predictive Intelligence: Trigger to Action

/

&l Predictive Intelligence

The Trigger

Tolerance Threshold

[ Metric variance > 1[116]]

AN

~,

"

Predictive Intelligence

* The Engine (Root Cause) =+

Variance Waterfall Chart

Patient
Yolume

Scanner Calibration
QOutage

Baseling Current

b,

"\

’

"\

20 Recommendation Card

* The Action %

B '

Al Recommendation

Insight: Imaging accuracy declined
1.2%

Root Cause: Scanner CT-03 calibration
drift detected

Action: Redirect 30% of non-urgent

CT scans to CT-02

- :
91% @ Expected ]
Confidence _ Resolution: 2 Hrs )

Execute Re-routing

h,
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Data Governance: The Regulatory Moat

1 3

-
A Active Bias Monitoring

9

Persistent consent tracking

& mandatory NRIC hashing
(e.g., S¥***123A)

m{]ﬂ Staﬂdards

CMIO Demographic Parity

Population Mean

li<5

Registration (Class A/B/C)

Real-time Medical Device — |
and drift status. J

% 8 © L @

Clinical Practice adherence Chinese Malay Indian Others
& incident reporting. J

Export MOH-Compliant Audit PDF

J
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Data Realism: The Synthetic Testing Engine

e "

"\

March 2024: Model v2.1
deployment causing simulated
3-day accuracy dip.

& June-Sept Haze Period:
}@! Injected emergency
respiratory scan spikes.

. July 2025:
Nov 2024: Robot fleet
Total system @ expansion in Ward 5B.

outage simulation.

i

2022 2023 2024 2025 2026

System architecture validated against a rigorous rules engine generating 5 years of statistically |
accurate, CMIO-weighted synthetic distributions prior to live deployment. |
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Architecture Blueprint: The Technical Stack

J User Interface
Tailwind CSS, shadcn/ui

Visualization
ECharts, D3.js, Mapbox GL JS

State Management

React 18, Zustand >

Data Layer
WebSockets, Faker.js Engine

5
WCAG 2.1 AA Compliance &
Progressive Loading

N
Interactive Heatmaps, Sankey
Flows & Geospatial Data J

@

Unified Global State for
Cross-Tab Sync }

65
Live SSE Simulation. Capable
of static air-gapped deployment. J
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Synthesis: The Contlnuous

Optimization Loop

”

N

5. Predictive Forecasting

Simulates “What-If"
scenarios to optimize Intake.

oy

S

=
4. Engagement

\

Voice Al measures post-
discharge recovery sentiment.

v

FROM DESCRIPTIVE

ANALYTICS TO
PRESCRIPTIVE
ORCHESTRATION

1. Patient Intake @&

Pre-consult triage
feeds EMR data.

p
2. Al Diagnostics

Imaging matrices dictate
clinical priority.

\.

-

S

3. Treatment & Logistics

| Robots route physical assets;

Mobile Al logs treatment.

"‘




Deployment Readiness
& Final Deliverables

Execution Checklist Build Status

Complete, runnable React application f
covering all 10 functional modules.

[Deployed]

_ > vite build
eIl 2022-2026 Synthetic Dataset output

(JSON/CSV with strict realistic v/ 284 modules transformed.
distributions).

dist/index.html 1.24 kB

i ist/assets/index-b4f2c9.js 482.11 kB
D ui- il Comprehensive component dist/assets/inde c9.1s 48

architecture mapping and Data

By v optimized production build sequence complete.
Dictionary. P P 4 P

v/ Ready for SingHealth/NUHS cluster integration.

(o k=t:0r-ci Demo Mode locked to June 2026 with
pre-loaded insights and variance
triggers.
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