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MASS is the Solution for Industrial Challenges
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Safety Crew shortage

405 19.30%

< 62% MNEHMEAHRAARRER RREREFH AN (AA) -
62% of accidents are caused by human factors Crew age profile (Japan):
« 96% MARGTERRAARRER 505 LA E: 56%
96% of casualties are caused by human factors Over 50 years old: 56%
« MEEMTFMKISLESE 605 LA LE: 25%

Shipping accidents cost $1.5 billion a year Over 60: 25%
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Costs

PR A : 20740%
Fuel cost: 20~40%
AGIRRAS: 10-40%

Personnel cost: 10-40%
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Shortcomings of Existing Technology & visual detection technology essential for MASS
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Surrounding Situation Awareness Foundation for MASS Navigation

Look out area for
collision avoidance

(GOODWIN E M.A statistical study of ship
domains[J].Journal of Navigation,1975)
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Radar coverage and blind area

dll

Look out area for
collision avoidance

Radar coverage area —

Blind area:
Up to 500m-1km
around the ship

Wave interference area:
Within the vicinity of the
vessel, normally up to 1-3nm,
Radar may miss small objects
like fishing boats, due to
suppression on sea waves
interference.
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Radar and AIS not sufficient for MASS ¢ 8 LIRNSRES

AIS coverage area

* Some ships may turn off AIS
and cannot be monitored;

* Timing conflicts are likely to
occur in busy waters, some
times about 20-25% of the
signals may be received;

* Time-delay

Look out area for
collision avoidance

Radar coverage area —

Blind area:
Up to 500m-1km
around the ship

Wave interference area:
Within the vicinity of the
vessel, normally up to 1-3nm,
Radar may miss small objects
like fishing boats, due to
suppression on sea waves
interference.
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Vlsual detection technology essential for MASS i mmeerE

AIS coverage area

* Some ships may turn off AIS
and cannot be monitored;

* Timing conflicts are likely to
occur in busy waters, some
times about 20-25% of the
signals may be received;

* Time-delay

Look out area for
collision avoidance

Radar coverage area —

Blind area:
Up to 500m-1km
around the ship

Visual detection technology:
* Up to 99.99% detection rate;
* Can make up shortcomings of

Wave interference area:
Within the vicinity of the

vessel, normally up to 1-3nm, Radar and AIS;

Radar may miss small objects ——— + (Can be used independently;
like fishing boats, due to * Less affected by vibration and
suppression on sea waves motion of vessel,

interference. « Strong anti-interference ability;

* Easy to check/verify.
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Challenges for Visual Technology in Shipping Industries
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Low communication
bandwidth

Huge data

BISAS EFIMEES

High communication costs B —I— Harsh marine environment
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detection technology, which can be applied on all water.

Huge amount of data, in conjunction with low bandwidth and high costs for communication on sea, makes the MASS with only two choices, either

Remote Controlled vessel, which is only possible for near-shore (<20km), short-voyage shipping routes, or autonomous driving vessel with visual
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Advantages of Applying Visual Detection Technology in Shipping Industry
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Essential for MASS Code Simple and intuitive, easy to Not depending on telecom.
Infrastructure investment,

suitable for all routes and
scenarios, less overall costs

due to its high detection rate check/verify

EARFETAT 25
ZMNH, BEAEM
RRTTAL FFRE 7 .

Widely accepted & used in
car industry and have been
tested in marine sector
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--Marautec's practice on situational awareness
based on Al visual detection technology




360° bird's eye view
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Al o EREIF AAvs. HAMBHAR

Al Visual Detection vs. Other Technologies

= A%
Type Contents
COTV BiGk+ T
Camera+ video
14T I SE BG5S+ Wsn+ AIS + &
AR Camera + Vidd‘i-i- AIS + Radar
Al 5 B Bk + W5+ AIEER
Al Visual Detection Camera + video + Al algorithm
BB R B+ 5T+ Al + AIS + Tk + BF

Marautec i1-EYE

5§ [Elamera+ video+ AI + AIS + Radar + E-chart
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Detected by

A HR/ KB

Human eye/brain

AlS + TR
AIS + Radar

Al B2 R FAF AR

Al Visual Detection

AR5 B E0+ AIS+ Radar

Al Visual + AIS+ Radar
=

Marautec 1-EYE
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Business Cases
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COStO SHiPeG

S EARRH
LPG Cruise Ship

gRa=fann ANCIAR
Container Ship Bulk carrier

Z iR IR
Multipurpose Ship River Boat

cOsco M S @
EXRGERRD B ERERAERAT

SHIPPING

Tug boat
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Thoughts on Surrounding Situation Awareness Requirements
for MASS Code
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Remote Controlled Vs. Autonomous with Al Visual Detection Technology

Autonomous (Al included

et MARAUTEC
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LOQkOUt Risk Alert Autonomous Autonomous Autonomous Autonomous Autonomous

Assistance level 1 level 2 level 3 level 4 level 5 R
Visual Detection +Collision risk +Route planning for ~ +Recommending +Automatic Equipments maintenance  Fully autonomous,

+Radar + AIS + E-  identification collision avoidance maneuvering strategy ~ control & by crew onboard unmanned onboard

Chart

Remote Controlled

(engine speed/rudder)

monitored &

intervened
by crew on

board

& Monitored and
intervened by onshore
staff standby

+Onshore staff standby
+Contingency plan

Radar+AIS+E-chart

+Real-time HD video transmission

Remote Controlled + Al

+0Onshore Remote control

Radar+AIS+E-chart
+ visual detection

+ Sea-Shore Core Data Transmission+Onshore video reconstruction

+0Onshore Remote control

Number | Qualification Work V'SU?I Data Bandwidth S'gr."f‘l Telecommunication .
X Detection . Stability Suitable Route
of Crew Required Load Volume Required . Infrastructure Investment
Technology Required
Reduced Reduced Reduced .
Autonomous gradually gradually gradually Required Small Low Low Low, based on existing All route
maritime communication
Remote : : infrastructure
Controlled + Al Crew Required Small Low High
moved High Reduced Short distance, near shore
Remote onshore 3 . .
Controlled None Huge High High High
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Parameters to be defined

RABERE: FmE =

Detection range: Affecting factors

R
Speed

[Bl3Z3 12

Radius of turning circle

Hir4
Objects

INE
Environment

- E[IFEHEHES

azimuth-thruster

- FEMUHE

bow-thruster

NS/ TS
Moving/still

/R

Wind/wave/current
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Parameters
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(GOODWIN E M.A statistical study of
ship domains[J].Journal of
Navigation,14975)
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What should be detected? —
H x4
Objects

AR L aLSY) BIKA G BELE Bl

Ship Floating objects Man-Overboard Shoreline Island
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Detection rate, autonomous level and manning

Autonomous (Al included)
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Lookout . Autonomous Autonomous Autonomous Autonomous Autonomous
Assistance Risk Alert level 1 level 2 level 3 level 4 level 5 _
Visual Detection +Collision risk +Route planning for +Recommending +Automatic Equipments maintenance  Fully autonomous,
+Radar + AIS + E-  identification collision avoidance maneuvering strategy ~ control & by crew onboard unmanned onboard
Chart (engine speed/rudder)  monitored & & Monitored and +Onshore staff standby
intervened intervened by onshore +Contingency plan
by crew on staff standby
board

Less crew
99. 9%?

Periodic monitoring
99%?

Real-time monitoring 85%/95%?

Unmanned
99. 99%?
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Visual Detection Technology for MASS Code: What should be considered? O ODEERERE

Topics Relevant Parameters Contents

Visual detection technology mandatory for MASS? Yes or No

Define type of objects, and relevant dimensions like size, shape,

Objects What objects should be detected to ensure navigation safety?
colour, temperature etc.

Look out area for
collision avoidance

. ) Within certain range, what level of detection rate is needed for
For navigation assistance

Detection rate navigation assistance, 95%7?
For autonomous shipping Detection rate to be defined:99%, 99.9%, or 99.99%?
Communication link Different routes have different bandwidth requirements
With Radar (covering radar blind area and wave
Relative to interfi
ship length Lol G, For different type/sized vessel, lookout distances at various
Detection range (L) Without radar (covers all lookout area for collision angles should be defined, within which distance, the detection
avoidance) rate of defined objects should reach acceptable detection rate.

Relative to ship speed (V)

Distance to object

Distance - - Relative accuracy as a percentage of distance to ship/ship length
Distance to terminal/bank Or
Measuring accuracy . .
Relative angle to ship’s direction of moving Absolute accuracy in terms of meters/centimeters, and degree of
Angle angle

Relative angle to shore line at berthing

For navigation assistance

Time delay of system to detect objects with potential objects

Time delay I B LTI i i should be restricted so as not to affect the usage of the system

For remotely controlled ships
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Smart Shipping, Digital Ocean
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Marautec aspires to be a global leader In
navigation safety and autonomous shipping!

Contact us:
T: +86 21 3887 0448

E: Market(@marautec.com

A: Room 201, Building B, 3033 East Jinxiu Road, Pudong New Area,
Shanghai, China
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