


What is the INGENIOUS
Project about

When a natural or a man-made disaster
strikes, First Responders must act quickly
and effectively. Any threat to their safety
restricts their operational capacity and
their ability to save more lives. Both

at small and large scale crises, safety
conditions are unpredictable and standard
safety management approaches may fail.
In addition, effective disaster response
requires the synergy of many different
agencies towards increased situational
awareness and enhancement of response
tasks.

INGENIOUS aims to assist First Responders
in being more effective and save more lives
during natural and manmade disasters and
crises by exploiting novel technologies.
INGENIOUS is developing, integrating,
testing and validating a Next Generation
Integrated Toolkit (NGIT) for Collaborative
Response, which ensures high level of
Protection and Augmented Operational
Capacity to respond to the disaster scene.

Today’s facts

Today's First Responders (FR) are using
technology of the past. During their
primary mission of saving lives and
preserving society’s safety and security,
FRs face a multitude of challenges. In
both small scale emergencies and large
scale disasters, they often deal with
life-threatening situations, hazardous
environments, uncharted surroundings and
limited awareness. Threats and hazards
evolve rapidly, crossing municipalities,
regions and nations with speed and ease.
In such situations, complex response
operations that involve cross-agency
collaboration is required.

INGENIOUS Goals

INGENIOUS is providing a high end
technology solution to facilitate each

step in the disaster-management process
during a small or major emergency. The
Next Generation Integrated Toolkit for
Collaborative response armours the First
Responders with all the means:

1. to better gather information from the
emergency scene

2. to immediately evaluate the seriousness
of the situation

3. to disseminate the information across
the First Responders’ teams and the public
safety agencies

4. to lay a stronger foundation for taking
action and devise a common, integrated
and coordinated response plan

5. to improve the ability to analyze options
and take decisions.

Overall view of the NGIT for Augmenting the Common Operational Picture (COP) and enhancing Command,

Control (C2) and Coordination (C3) among First Responders (FRs) disciplines
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Augmented Reality for FRs

¢ Indoor and outdoor
augmentation

* Handling occlusion between
real and virtual objects

¢ Intuitive context and
nofifications (text and signs)
in a transparent display
Examples: “see behind walls
with MAX and wearable
cameras”, “see team members
from multi-positioning indoor
system”, “see hazards/alerts
from wearable sensors,
biometrics, gas, pressure, etc.,
“receive commands
from C2 and see COP maps”

Data Intelligence
Fusion middleware,
expert reasoning & data
exploitation and analytics

Mobile applications for FRs

* Worksite operations

* Victims triaging

* Social media warning
notifications (push and pull)

* Multilingual speech among
international FR teams

* Face recognition

INGENIOUS Technology

NGIT armours the First Responders with novel, affordable and
reliable tools and services as part of their uniform and as part

of their operational assets in an integrated manner, facilitating
seamless and resilient interconnectivity and boosting awareness.
More specifically:

1. The NGIT builds upon the concept of “smart” First Responders
by holistically equipping them to protect them and assist in
conducting their response duties, empowering and enhancing
their helmet, uniform, boots and accompanying K9 units with
wearables, communication and localisation components, sensors
and add-ons delivering augmented reality functions.
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2. Moreover, the NGIT comprises of smart devices in the air
and on the ground, that are essentially external response
modules operated by First Responders to monitor, map,
analyse and assess the incident scene; the fully customisable
self-exploring drones (MAX -Multi-purpose Autonomous
eXploring drone and MIN - Micro Indoor droNe) perceived as
FRs' companions, the standalone components for delivering
ubiquitous worksite communications and the indoor and
outdoor localisation modules used to track and trace FRs and
their proximity to team members, victims, assets, risks and
hazards in real time.

Civil Protection
Command Centre

MAX drone

* Operating in the worksite
performing both indoor and
outdoor inspections and

i monitoring
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- buildin.gs (obstacle avoidance,
\ swarming)

* 3D modelling (visual, thermal)
of the inferior and
object/structural damages
detection

* Sensing the indoor
environment

Indoor multi—positioning

* Combined ground and airborne
multi-sensor systems for
real-time localization (IMU,
visual)

* Swarm of MIN drones carrying
beacons/tags

* Deployment of multi-RF beacon
technology

Resilient field communications

* Indoor multi-RF networks (PAN, LAN)

* Worksite multi-RF communications (LAN, WAN)
* Cloud connectivity and edge computing

INGENIOUS

Integrated Collaborative
Field Response

3. Ultimately, the NGIT supports first responders with
multi-fusion and expert reasoning modules for improving
situational awareness and threat and hazard detection,
a C3 and a COP platform with augmented reality
capabilities as add-ons for Command, Control and
Coordination and with mobile applications to improve
response activities.

The NGIT will be provided at the service of the FRs for
extensive testing and validation (at component and
Toolkit level) in the framework of a rich Training, Testing
and Validation Programme.





