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ClINeF: A CPS in Forensic Psychiatry

* ClINeF: Centre d’'Immersion et d’Intégration
Numérique Forensique (Centre for Forensic
Immersion and Digital Integration)

 Multimodal sensing

* XR environments

* Real-time feedback

* Adaptive clinical intervention



ClINeF Dataflow

Data Production Contexts

®
Institutionalized Free-range
B R

[ Institutional Partners (e.g., judicial, medical) ]

v

¢ Clinical ¢ Clinical
* Research * Research
* Day-to-day * Day-to-day
A
1
1
1
|
— ‘ F_\l Forensic
'l. S——— O\J specialist
XR Gear (data-driven
clinical insights)
|
: XR Implementation Potential
1 1T Situational awareness
|
I
Legend:
Data Ponds
Mandatory data
transitionr:,oo (perdata
P format)
Data transition —
model comparison » !
FOT |
HMI/BCI - (Forensic Digital Twin) |
feedbackloop 00 tee—— 3

» { 4| Clinical information L m Judicial information m Actuarial scale
peseccccccccscccscccc) J \
3 <
- - - - @ Behavioral data @YD Physiological data
. Punc}ual e zunc‘tual | Past
L * Continuous ontinuous 7 ",1: EDTs
Y 2
Data Lake - Storage / :
. g : T
‘ .' E I
P - — : |
‘ : :
@ Predictive accuracy s l PaSt i E I
| FDTs | :
+ Research \_ _ J : |
* Clinical Al models AN : :
* Recidivism (ML/DL) :
o .
Training Server i ¢ :
v ¥
v s, 2R
\ | \
. | R Present |
-—> 4= —|——— LLM algorithms |
XR _[ = # } l. [ R !
Applications ST :
(pi::;ised *=ema= IP Slate re.cognition Predefined updating
algorithms regiment
- (e.g., daily, weekly)
Operational Al Server




ClINeF Dataflow

Data Production Contexts

®
Institutionalized Free-range
B R

[ Institutional Partners (e.g., judicial, medical) ]

v

>

S N

L Clinical information

Lm Judicial information J

\

- =
m Actuarial scale

————————

¢ Clinical ¢ Clinical
* Research * Research
* Day-to-day * Day-to-day
A
1
1
1
|
72 ‘ r—~ Forensic
'l- S——— O\J specialist
XR Gear (data-driven
clinical insights)
|
: XR Implementation Potential
1 1T Situational awareness
|
I
Legend:
Data Ponds
Mandatory data
transitionr:’oo (perdata
P format)
Data transition —
model comparison » !
FOT |
HMI/BCI - (Forensic Digital Twin) |
feedbackloop 00 tee—— 3

X

@ Behavioral data M Physiological data
* Punctual v * Punctual

* Continuous * Continuous
o

S

Data Lake - Storage

v

eesscccssssssssssscsccos

<O/ ) Predictive accuracy
* Research
* Clinical
* Recidivism

Al models
(ML/DL)

Training Server

i
|

XR
Applications

(personalised | == =

content)

< -

\ 4
—r— _—[ Lg LLM algorithms }

11_[ State recognition
algorithms

p———

v

Operational Al Server

Predefined updating
regiment
(e.g., daily, weekly)




Forensic Digital Twin

Dynamic model

Continuous updates
Behavioral trajectories
Prediction & intervention



Self-Regulation

Emotion/behavior regulation
Impulsivity context
Multimodal measurement
Adaptive feedback



Situation Awareness

Perception
Comprehension
Projection
XR-supported



Presence

* Sense of being there in the world, real or
simulated

* Embodied engagement

 Measured via gaze, posture, physiology from
mobile measurement devices



Integrative Framework
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CRIS Gap

CRIS static

Limited real-time

No embodied interaction
Mismatch with data richness



CPS to CPS-

Al reasoning
Adaptive feedback
Metadata generation
Governed data



Al in CPS-I

Classification
Anomaly detection
Prediction

Semantic enrichment



CRIS Integratlon Layer

No raw data

Derived
entities

States, events,
trajectories

CRIS-
compatible

Continuous raw data
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Data Modeling

Event semantics
Temporal scope
Provenance

Derivation logic



CRIS Mapping

Events — activities

States - datasets

Trajectories - temporal objects
Indicators - outputs



CPS-1 as CRIS

XR traces

Digital twin objects
Continuous metadata
Real-time documentation



Interoperability

CERIF-compatible
FAIR metadata

Governed access
Al4RIS alighment



Security

No raw data exposure
Access control
Encryption

Audit logs



Ethics

* Proportionality
* Adaptive monitoring
» Balance safety/autonomy



Validation

VR = clinical = real-world
Thresholds

Uncertainty
Fallback



Human Oversight

* Human-in-loop
e Selective monitoring
* Auditable decisions



Knowledge Loop

Sensing
Modeling
Action
Metadata

CRIS integration



Outcomes

Metadata generation
Traceability

Temporal alignment
Semantic enrichment



Roadmap

VR calibration

Clinical integration
Real-world deployment
Interoperability workflows



Positioning

* CRIS = static
* CPS-I =dynamic
e Extension of CRIS



Conclusion

* Data - knowledge
* CPS - CPS-
* Toward epistemic infrastructures
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