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Use Cases — Weather Deck =

1. Fire Patrol (main use case)

« UAV flies autonomously (incl. takeoff and landing), warns bridge when
critical temperatures / fires are detected

2. Fire Resource Management
 Bird's-eye view in critical situations

3. (Search and Rescue Missions)
« Search area using thermal camera

» Assessment of
» Technical Feasibility
» Legal Feasibility
« Usefulness
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Support Fire Prevention & Fighting .

» Periodic/triggered take off

* Flight of pre-defined paths
(autonomous fire rounds)

* Thermal camera live stream
« Autonomous fire threat detection

« Autonomous landing
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Challenges — Rough Weather Z

* Multicopter designs used in manned aircrafts

src: Volocopter

— More cost concern than technical
(Resistance to 50 km/h wind constant, 10mm/h rain in ca. 10k € price range)
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Drone System — Overview T

« RGB & thermal video live stream

- Satellite-based positioning
(RTK GNSS)

« Ground computer

» Implements control logic for realizing
use cases

! Drone
« Position reference (moving base) % % autopior I Comanion
. . ! receiver computer
* Video / sensor analysis |
. Camera
» User interface —

- Out of scope: charging

. . ()
» Solutions available on market A
(e.g., Skycharge Skyport)

,!E Control
Channel

(MAVLink)

High
speed
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Prototyping (1) — Confrol Tower &,
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Prototyping (2) — Positioning (RTK GNSS) X,

100

rﬂMI\ AI\MMMJ\J\MMUM U\hmﬁ Jlrj\ﬂﬂ\
10 20 30 40 50

Time (s)

2023-09-06 Fire Safety Meet — DSM 2023 8



w
18
IR
I
)
g
|




gpe . o9 m R LU L
“kn ¥ Hameenlinn
Bergen Falun Gavie Turku
L Var
Jppsala ®
ian
Viken 03'0 Varmiahds . Hels
in
- : Vastmanlandy, Uppsala
Drammen lan
200000.00 m
OTEnTD | 2
Karlstad fan Eskilsturia Tallin:
: Stockholfn
Rogaland o
Agde | Eesti
Osrergatiands
Skagerrak &g
an
Coptex 1 | ¢ &%
2.00 m G0. 806, pl’ﬂ'ﬂ%{P'ﬂ%n,_u) . . .
ate: disarmed, on ground in Tor
Mode: return fo Launch
Aalborg ; i Kalmar
i g lan AT :
Kailege Kronobergs ; N S Latvija
4 an
Halmstad : Zemnaqal
Liepaja
Danmark Y g
Helsingborg -
-200000.00 m Siauliy
SKOTE (am Klaipeda TOSKTITS
o} 8
Kebenhavn
;Iie - Lietuva
ne
1 | | - . I Kont Kaunas
v
n S{Up% Gdynia
; { jojewddzinp —Eiblag
2 e 5 Meckienburg- E Koszalin e
| -400000.00 m e s s Liback OEPRRRER, : Lpodus
15 = = 1= = * 4
s g s b =
Hull - =l Hamkburg E J =4 3 e
- 1 0 - =LA Y SIS L e
jeld g 8 B Brefperhaven 8 INIOICEWCDCT YSLCTHSELLIALVILIZG o
0 y Groningen h sl ~ iy,




Online Questionnaire =

» 34 maritime experts replied to ~60 questions. Excerpt:

M Strongly disagree M Disagree M Neutral ® Agree M Strongly agree

Automated fire patrols would improve fire safety -_
Automated fire patrols would relieve the crew -_
Manual fire rounds using a handheld thermal camera _-
would work equally well as automated fire rounds...
Rank Options First choice ll B B B [Last choice

3 Fire resource management ._—

4  Other (please specify in further ... I_ »




Results

Prototype drone system designed, built on
open standards and open-source software.

Technical feasibility evaluated positively
overall but further development is needed.

Legal feasibility was assessed: operational
authorization required, best pursued in
collaboration with ship operator

Usefulness is assessed positively.
Challenges remain in achieving @
reasonable selling price and tfrust in system.

SWOT analysis provides a concise summary
for strategic business planning.
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Strengths

e

LASH FIRE

Weaknesses

e Provided bird’s-eye view is a unique and
powerful feature in various situations

e Can speedup localising missing person, fire
detection and situational understanding,
thus, save lives and protect property

e Helps avoid human error in existing
procedures

e Technically feasible with off-the-shelf
components and open standards

e Drone system maintenance could be
combined with other scheduled
maintenance

e Onceinstalled, other use cases can
effectively be supported: evacuation
situations, inspections, supporting ship’s
navigation in difficult situations, ...

e The offshore context is quite challenging.
Once “conquered”, the system can further
support applications along or on shore

e Requires a considerable investment

e Regulation and integration are challenging
and time-consuming

e Introduces safety risks itself (esp. take-off
and landing operations as well as charging)

e Subject to weather, weather resistance is a
cost factor

e Monitors open decks only

e Flight times are a limiting factor

e High usability includes training and getting
the crew used to the system. Otherwise,
might be seen as a toy or distraction

e Required manual interaction needs to be
kept low, as much automation as possible

e False alarms need to be kept at a minimum

Opportunities

Threats

e Drone technology is a fast-growing market,
leading to lower required investments and
better products

e Drone servicing and repair is a fast-growing
market, helping to keep OPEX low

e Airspace regulations and management are
under development, clearly specifying the
integration of drone-base services

e Maritime industry is increasingly digitized
and going towards automation in general

e Revised maritime regulations (e.g., SOLAS)
can strongly influence the interest of ship
operators

e Trustin the system is crucial but can be
harmed by external influence and single
negative events (e.g., news about an
autonomous drone crashing into people)
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