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Actionable
Intelligence
at the Edge

Transforming raw sensory
data into structured, secure
knowledge without leaving
the room.

Spazio IT Architected Solutio
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The Latency and Risk of the Cloud

CENTRALIZED CLOUD COMPUTING

((ﬁ))
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Long Distance ,
P" i it o
Internet/Network High Latency Public Internet Delayed
T issi R ns :
-I S b P CENTRALIZED DATA

CENTER [CLOUD)

Zero Cloud Egress Boundary

\ < 10ms Processing
0 Localized Security

\/ Q Instant Real-Time Action

FAST DATA PROCESSING REAL TIME ANALYT'CS

EDGE NODE




Cloud vs. Edge Diagnostic Matrix

Traditional Cloud

' Spazio IT Edge Architecture

Unpredictable (100ms+); —. D, ' || Deterministic (< 15ms):
LaStencg & bottlenecked by > ‘ D capable of real-time
pee network traffic. A J critical interventions.
. : o Highly efficient; raw data
Bandwidth gg{‘;'g#ggrsnmgh volume stays local, only structured
Costs 9 insights or summaries

expensive overhead.

are transmitted.

Data Privacy

Data leaves the
sovereign boundary;

Privacy-by-design; zero
cloud egress natively

(GDPR) high compliance risk. reinforces data protection.
: Centralized servers Decentralized Al PCs and
P{gigiisggg vulnerable to industrial nodes acting

widespread outages.

autonomously on-site.

AUTONOMOUS OPERATION




The Hardware Foundation

Modern edge infrastructure is powered by specialized Al PCs equipped with advanced
GPUs and NPUs, bringing supercomputing capabilities directly to the facility floor.
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NVIDIA DGX Spark Lenovo ThinkStation
(NVIDIA GB10 Grace-Blackwell architecture) (same NVIDIA GB10 Grace-Blackwell reference design)




The Silent, Unobtrusive Assistant

Vision (SI-Watcher) —— Knowledge Base

Understands spatial ; Maintains context through

environments and dynamically localized Vector Databases,

tracks objects and actions. ensuring the system
| remembers and learns.

Spazio IT Multimodal
Edge Platform

‘Hearing (Sl-Listener) l Reasoning

Captures, transcribes, and Utilizes specialized LLMs to

semantically enriches audio in combine multiple sensory
real-time. — | sources, compare them

against the knowledge base,
and intervene only when
specifically requested.
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The Modality Matrix: From Senses to Structured Knowledge

INPUT STAGE = TRANSLATION STAGE OUTPUT STAGE
AN = 74 o .
=== PV/ 2 7 \\ \ —_ T \
'moponE' = J - N
CEEE0 | SI-Watcher: Video Pipeline | Spatial Awareness | OpenCV | |_— ol ]
.:} E E B E %_ Translates raw video feeds into dynamic object tracks and metadata Structured :
iy Y B = B without recognizing personal identities JSON Data
Raw Video - 7 The Convergence:

”' Shared Vector DB & X
&e Local LLMs (MedGemma) .. /4

Sl-Listener: Audio Pipeline | Semantic Transcription | Whisper.cpp
Translates spoken clinical or industrial dialogue into actionable text FHIR Clinical

e | Bundles
Raw Audio > -
7 < |




The Operating Room (OR-Edge)

9 00 B lgwoscopc Rghtteam-e¢ X 4 %
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Environment

l Live Surgical Theater.

rSensory Input

= speech~h-Anowledge-Werk - tacbscribe_aodio mit - medel -wmal - wiicom_moded_port _jouni

whisper_init_state: kv self size = 55,57 N8
whisper_init_state: kv osses sire = 56.05 N8
whisper_init_stete: kv user sile = 5.22 N8
whisper_Iinit_state: compute buffer (core) = 22.36 N8
whisper_init_state: compute butTer luncode) = 120,06 NB
whisper_inlt_state: ccopute buffTer (ec¢exs) = 4.16 NB
whisper_inlt_state: conmpute buffer (decode) = 48.16 M8
Ustng energy Theroleth: 18 (
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Video feed from laparoscopes (e.g.,
Laparoscopic Right Hemicolectomy).

“The Edge Process

Started recerding st: NacBook Pro Nicrophone

12826-05-14 806:235:30] The 29-aasvvaid male pstient presents with a tower in the tsso
ascending colon, clctal to the ilescocal colon.

12022-02-1h de:e0:08]1 Thnse trocess are trscer on the left, the lateral to the lesso

aestions, one in the upper quecratt, and a fixel loeral 1In the lower quadratet.

Laparoscopic nght Hem‘w'ectomy HARMONIC ACES+ Shears l J&J MedTe [2014-065-1A Be:%B:60)] The transserce caral ix visualirzed,

12828-82-14 86:48:58) The smal) tomel is retvalled, reveeling the ilesoncal joca sol

ion,
@ Johnson & Johnsen MedTech | Surgery 12836-82-16 66:48:88) The Tallomed tower is rated along the exceoning union dist fly
at to the lleacacal colon.
1202e-02-1h 00:86:28) A hew trocer is placed in the amblition, and harmonic one tool
42K views 17 Jan 2016 1ise sheors ase introduced. :
Watch a laparoscopic right hemicolectomy with HARMONIC ACERe Shears. This surgery was performed by | 12026-65-14 Be:96:35] section beginn.

SI-Watcher continuously monitors the
surgical field, recognizing instruments
(like HARMONIC ACE+ Shears) and

| tracking the surgical phase in real-time.

Actionable Knowledge

ue 12838-83~14 B6:84:31] A ceabination of coagulation and olish dissection and socda its
watzhend UR. te zesttevatte the [ieecelic pestien.
]2624-02-14. 66112:53%1 A cuebinatien of cosgulation and elish dissection and text.

o i e | T S R

. monitoring without cloud latency.

Generates instantaneous text metadata
outlining the progress of the procedure
(e.g., "surgeon is using a laparoscope...
manipulating tissues"), assisting with
automated surgical logging and safety
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Clinical Governance (M&M Conferences)

Step 1: Input Step 2: Processing Step 3: Al Translation Step 4: Output
(The Cognitive Facilitator)

Edge
Processor

Clinical
Knowledge
Bases
(Guidelines)

Edge Sl-Listener

Processor Cora
. J . J . J ¥
High-stakes Morbidity and Sl-Listener acts as a Generative Al processes o2 Structured M&M
Mortality (M&M) conference GDPR-compliant, privacy-first clinical language against =al] Documentation
audio. processor with no persistent clinical guidelines. @ Audit & Quality Reports i

audio recording.
Educational Value metrics
for patient safety.
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ICU Ambient Intelligence

The Environment & Input

Sensory Input: Smart cameras

observing bedside medical equipment.

Environment: Intensive Care Unit.
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< The Edge Process
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The Edge Process: MedGemma-27b-v
visually parses complex monitor
screens, reading figures across
disparate, unconnected devices.

Iocallzed LLM accurately reads
and correlates specific vital signs:

Ventilator settings: Fi02 =
45%, PEEP = 10 RR = 15/min
5: 4 mL/hr
o ‘Pi" 1t Monitors: HR =94
bpm, SpO2 = 95%

® 1!1.[ l-\i—L

A unified, instantaneous patient
status is generated without risking |
cloud exposure of patient imagery.
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Industrial Operations
(The Hidden Factory)

—
Environment

Clou
€

Manufacturing and Industrial Plants.

The Problem ; (\

Intelligence is not the limitation in industrial & = | Edge
operations; visibility is. |
Ir il
The Solution
Spazio IT provides the missing Sensory Layer. By
deploying SI-Watcher and Sl-Listener on the factory floor,
operations achieve a compounding advantage. The
system tracks dynamic object movements, equipment

acoustics, and operational flow, creating a live, actionable
digital twin of the factory’s hidden processes.
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The Privacy Shield: Al Act & GDPR Compliance

Privacy Shield Diagram
Edge Boundary ——>

External
Personal
Data

Edge Boundary

< Secure Perimeter

=

s =4

Secure Local
Edge Environment

Isolated, on-premise data
processing zone.

(1) Part #11028%2

7l High-Risk Status Managed

Pipelines assisting clinical triage fall under High-
Risk (Annex lll). Spazio IT's architecture enables
mandatory pre-market conformity (Art. 43) and
automatic operational logging (Art. 12).

N\ x-ray annotation

Part numza: 092Y60

Privacy-by-Design (GDPR Art 10)

Focuses on “Understanding the situation, not the
identity." Operates with Zero Biometrics—no facial
recognition, no biometric categorization, and no
biometric databases.

o

@.

x-ray annotation
Part # or: 001.03

2 x-ray annotation
Part # tv: 000.02

Zero Cloud Egress

Local edge deployment natively minimizes the
cybersecurity attack surface (Art. 15) by entirely
removing external data exposure.

K
SPAZIOIT |
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Sl-Listener Pipeline: The Speed of Native Architecture
Performance Baseline: Built entirely in C++ for native hardware access. Achieves 3.2x
faster audio processing, 40% lower memory usage, and a blistering 15ms median
latency compared to Python alternatives.
} e 5 e o e e i
- -
Stage 1: o Stage 2: a Stage 3: o
transcribe_audio.exe analyze_text.exe ey | | deterministic_fhir_mapper.exe
m y Part # an: 001.03 pp
Continuous STT via whisper.cpp. Monitors voice triggers, Automatically normalizes raw LLM
Features adaptive-energy VAD, | fessslpf | dynamically segments text, and | fs===s=sllp{ | output into transaction-ready,
noise suppression, and multi- passes data to local LLMs via an structured FHIR Bundles using
source ingestion OpenAl-compatible endpoint. live terminology lookups (LOINC,
(Microphone/WebSockets). o ) ¢ T SNOMED CT). o
le — —_— — e ;,..;'-
- o
() Spazio IT
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SI-Watcher Pipeline: Highly Efficient Threaded Vision

Performance Baseline: Edge-first multimodal Al performing real-time video-to-knowledge
inference locally on a single PC utilizing models like MedGemma-1.5:4b.

Stage 1: 8, gtigz 2| L &, Stage 3: O
Capture Thread cheduling Loop ) Worker Thread

Part #1-30.2892) Latency-Bounded Queue Part # an: 001.04
Continuous OpenCV frame Cobies the latest frame at a fixed Resizes frames, encodes directly
acquisition with bounded- ——} intg,\,al, Crucially prioritizing v—-} into inline base64 JPEG data URLS,
exponential backoff reconnection freshness over completeness: and transmits to the LLM. Features
ensuring zero stream dropouts. new frames silently overwrite dual-timestamp media tracking to

| | stale tasks to prevent queue o[ | synchronize wall-clock time and

oo backlog and system drift. rat¢ w0003 || | media-timeline position perfectly.

() Spazio IT
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The Edge Advantage: Intelligence Without Compromise

1)

Ll

| |

(&

1. Maximum Operational Speed

C++ pipelines, 15ms latency, and
latency-bounded queues deliver
deterministic, real-time insights
for critical environments.

2. Total Contextual Awareness

Multimodal vision (SI-Watcher) and
audio (Sl-Listener) perfectly
synthesized through local Vector

DBs and LLMs to understand complex

[ Actionable industrial and clinical operations. m
Intelligence 0

|

||

3. Absolute Regulatory Safety

Zero cloud egress, zero biometrics, and
privacy-by-design natively fulfill GDPR and
high-risk EU Al Act requirements.

s

[ |

| |

The Bottom Line: In modern critical environments, you cannot have actionable intelligence
without absolute data sovereignty. Spazio IT delivers exactly that.
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