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Purpose & Main Objectives %' 6G-VERSUS

To demonstrate how 6G-enabled Al and robotics enhance Search and Rescue
(SAR) operations triggered by early wildfire detection

® Early wildfire detection using Al-powered real-time video analysis (HD/4K)
o Collaborative robotics (autonomous UAVs and robotic dogs)
K 6G/Beyond 5G connectivity with low-latency communication\
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Use Case Diagram
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Application Stack %" 6G-VERSUS
V-App

Vertical Apps for Mission Operations
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Network Intelligence & Service
Continuity

so! management 5
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Objectives

Early’Smoke Detection

Advanced GUI
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Challenges ' 6G-VERSUS

Irregular Object Detection
Smoke has no fixed shape/size in dynamic environments

Data Scarcity
Early-stage smoke images are rare and difficult to collect

Limited Real-World Testing

Testing opportunities are restricted

Environmental Issues
Fog, clouds, shadows, glare, dust confuse detection

Camera-Related Issues
Night vision reflections, blurry images
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How it works 3 6G-VERSUS

( BS site “X” Backend/Cloud \ Control Room
T o\ ( ™)
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v * Snapshots/(videos) Storage * (Snapshots/videos Storage)
* 1-4 IP cams depending on BS site location * Remote Access/Config (cam, GPU) + Alerting
* Optical and Thermal may be needed * Alerting (push notif, siren, strobe or * push notification
even voice announcement) * Strobe
+ 2" |evel detection (diff model) * Siren
* Training (new datasets) * voiceannouncement)
* Live feed from cameras * Live feed from cameras
* WebGUI (cams over G-maps, * WebGUI (cams over G-maps,
snapshots/site, statistics, ...) snapshots/site, statistics, ...)
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End-to-End

Solution YOLOVS trained
and tuned on

6 live cameras custom dataset
running on GPU

server

Validated Models

8,000 curated images

I

I

I 10,000 augmented CenterNet
J Sources: web, VR, SSD MobileNet
I
|
I

synthetic Faster R-CNN variants
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ML Lifecycle Overview 1.Data Collection %" 6G-VERSUS

2.Real-time RTSP video feeds from field cameras
3.Historical wildfire image datasets (~10K images)

> Inference (Al-App)

Real-time smoke/fire detection with false-positive
reduction, alert generation, MQTT event delivery,
and adaptive camera settings based on network
intelligence

Image Annotation

Manual image labeling of features of interest (smoke)
for Al training

Model Deployment
(to Al-App)

Trained model pushed to Edge / GPU server for
inference

Configured for low-latency operation and autonomous
updates

Model Training (ML-Ops)

Performed on Athens testbed GPU servers
ML-Ops trains and optimizes the YOLO model
Model versions stored locally (data sovereignty ensured)
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Web GUI (V-App)

6G-VERSUS
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Detections (True-Positives) %' 6G-VERSUS
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Detections (False-Positives)
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Al Performance System Reliability & Energy

A
Time to Alert < 60

=

<5100

msY/Aframe
alerts/camera/week

A
Verified successful alerts > 90%

(90% FPS reduction)

vs processed FPS

nergy-ciricien > 2 AI
Deployment Models/ GPU
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Future Work

False-Positives
Minimization

Minimize false positives with smoke
movement detection algorithms

Cognition

Cognitive capabilities to auto-
orient nearby cameras to incidents

20w
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GUI Enhancement

GUI improvements by including
geolocation of fire events

Fire Evolution

Fire evolution analysis to
determine direction and spread
speed
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Thank You !

6G-VERSUS .:u

6G-VERSUS project has received funding from the Smart Networks and Services Joint Undertaking (SNS JU) under ;7' | Cofundedby SNS
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