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BACKGROUND

1) The death toll by MOB 2) Reason

H Other

SUGGESTION 1 200

1000 ® Shock
CONCLUSION 800
600 M Hypother
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200
0
2012 2013 2014 2015 Due to Hypothermia

References as below
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https://icc-ccs.org/piracy-reporting-centre/live-piracy-report
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Life saving appliance .
. m These appliances are not

utalitarian unless man
overboard is detected
immediately

p— |

CONCLUSION
Case.1

Case.2
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SUGGESTION General Idea

BACKGROUND

- Goal: Gras osition of person overboard in 15minutes

Rescue within half an hour after falling accident.

SUGGESTION

SAR
Drones
e Search P
person
(15min)

SAR
Operation
(Within
half an
hour)

Auto-
search

planner
on ECDIS

Man-
overboard o
Detector

CONCLUSION

& CHECKPOINT

MOB DETECTOR

- Thermo-graphic camera(IR Camera)
- Motion recognizer
- Laser Sensor

AUTO-SEARCH

SAR DRONES SEARCH
PERSON

- Locate the person overboard
- Keep on positioning
- Prolong survival time

SAR
PLANNER ON ECDIS OPERATION
- Marking man-overboard position - Single turn
- Computing datum(CSP) - Muster all crew
- Calculating a Search Area - Rescue Boat Stand-by 8
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BACKGROUND Auto- SAR SAR
\EDE sel;rch Drones Operation
overboard planner e Search P (Within
Detector on ECDIS person half an
(15min) hour)

CONCLUSION

MOB Position




SUGGESTION Details

N
BACKGROUND Infrared
: similar to light but has a longer ek s T b ok
wavelength, so we cannot see it without e;r;:a JE.;;H Wl
special equipment. " e
Shor Naveleaghts . = Long Weneleagths

SUGGESTION -

CONCLUSION

0naoreters $0nanometers HC sanoreers

T anamelers:

-

-human motion sensor
be able to distinguish
human's motion from
non-human's motion

Laser

: a narrow beam of

concentrated light produced
by a special machine
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SUGGESTION Details

BACKGROUND Sensing Infrared Application example
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BACKGROUND Sensing Motion

SUGGESTION

CONCLUSION

Computer vision-based
human motion

hogcascades _ haarcascades_
— | B

Histograms of Oriented
Gradients

Example.2



SUGGESTION

BACKGROUND Sensing speed Application example
Doppler Effect
CONCLUSION _, 2
Low Frequency High Frequency Exa m_ple 1
0 E i \\\ o
. -
=

Lt i o Example. 2

v=,2gh

(Where v = velocity , g = gravitational
acceleration , h = freeboard height)

Principle
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SUGGESTION Details

BACKGROUND Auto- SAR SAR.
Man- search Drones Operation
overboard o planner Search e (r:N#hm
SUGGESTION Detector on ECDIS (F;esl;f]?:) r?ou?)n
CONCLUSION SAR Drone
Launched Datum
to Datum
MOB Position

Marked on ECDIS

ﬁ Boundary



SUGGESTION Details

BACKGROUND — ——
» The sensing system gives a signal
T to ECDIS
SUGGESTION 268.0 < . . .
©.570 mm so that it can mark MOB Position
Gzon=as on the chart promptly.
CONCLUSION
= //:‘___7__&_— —— .
_ B According to IAMSAR
T T e ™ Section 3
A= = On. scene co—ordlnqtlon
e e e Planning and conducting the
. search Datum
Computing the datum

At the same time, it determines

\ which search pattern is the best
4\. .

way to find the person overboard.

Calculating a Search Area
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BACKGROUND SAR SAR
Auto-
Man- Drones Operation
search .y
overboard o planner e Search (Within
Detector on ECD person half an
hour)
CONCLUSION CSP
_____ :Commence
Search Point
SAR Drone %
Launched to
Datum
| B T
| B ¢ ? 0 [ % &)
MOB Position
Marked on
ECDIS




SUGGESTION

BACKGROUND Auto- SAR ]
Man- search Drones Operation
overboard ) planner e Search
Detector on ECDIS person
(15min)

CONCLUSION

"Comprehensive understanding of the
situation” by analyzing monitoring —> Single turn
records is required

SAR Operation

. Muster all crew
: Recovery of the person in the water

By announcing(PA) {1%¢ S

Everyone on-board?
No Yes

“Ship should be heading for the

datum” Rescue Boat

Stand-by ) Mustering
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BACKGROUND

SUGGESTION

CONCLUSION

Single-turn
point

SAR Drone
Launched to
Datum

MOB Position
Marked on ECDIS

Search
Boundary

e Recovery of the person in

CSP
: Commence
Search Point

Ship goes to the
position of the
person in the

water

the water




SUGGESTION Details

@ THE IAMSAR MANUAL VOLUMEIII SEARCH THE AREA

BACKGROUND

[ S—
By H

\ Field of View Angle At: N X S X V X T

inimum detectable range
of human head

i

CONCLUSION

Orov

S= 2Dy, sin

‘A ‘\
< H} Helight above sga le

« Set Values

N=2

V = 40Knots

T =15min(0.25 Hour)
S>100M

@ H=D,,;,  cos HFZOV

A; = Total Search Area T = Search Time

N = Number of SAR Drone H = Flight Altitude

S = Swipe Width (Track Spacing) Oroy = IR Field Of View Angle
V = Search Speed D,,in = Minimum detectable range



SUGGESTION Details

@ EQUIPMENT SPECIFICATION

BACKGROUND

R !:
CONCLUSION Infrared Camera Base Drone
Model : Dinion IP Model : DJI M600
Imager 9000HD Cost : $ 5,500 x 2EA
Cost : $ 3,000x 14EA = $ 11,000
= $ 42,000 - ’

Speed sensor for
falling object
Model : M0596
Cost : $ 2,000 x 14EA
= $ 28,000

Thermo-graphic Central Computer

Camera Model
Model : FLIR — BHM undetermined

Cost : $ 6,000 x 2EA _

Life buoy ring
Model : 30" usce/soLas

Orange Life Ring Buoy for use on
Bridge Wing with Reflective Tape

Cost : $ 200 x 2EA =

$ 400

(Including a Life ring-
releaser)
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CONCLUSION Amended SOLAS

1) Amendment in SOLAS Insert clauses in regulation 3 in
chapter 3

BACKGROUND

26 “Detecting sensor’ 1s a sensor which
SHeEETION R R can detects whatever Man-overboard
occurred or not.

Regulation 3
Definitions "y . .
27 “Infrared and human falling motion

For the purpose of this chapter, unless expressly provided ofherwise:

detecting camera” is a camera which
_y detects infrared emitted by human and
human falling motion.

28 “Falling velocity sensor” is a sensor
which can measure velocity of moving

object.
26 “Detecting sensor” is a senser which can detects whatever Man-overboard eccurmed or not.
27 “Infrared and human faling motion detecting camera” is a camera which detects infrared » vy
enited un and uan g moten | 29 “Search and Resuce drone” is a drone
28 *Falling velocty sensor” is 3 sensar which can measure velocity of moving object Wh OSE mai n fu n Cti O n i S tO I Ocate pe rSO nS
28 "Search and Resuce drone” is 3 drone whose main functon is to locate persons overboard .
rogSeah an s peton overboard during Search and rescue

operation



CONCLUSION Amended SOLAS

2) Amendment in LSA code .
BACKGROUND Insert regulations in chapter 7

SUGGESTION e T 7.3.1 Regulation 7.3 applies to all

EMective Dt 1102018

e passenger ships and to all cargo ships
73 e avereard sersing sstem; of 500 gross tonnage and upwards.

7.3.1 Regulation 7.3 applies to all passenger ships and to all cargo ships of 500 gross tonnage
and upwards.
CONCLUS|ON 7.3.2 Detecting Sensor
7.32.1 Infrared and human faling motion detecting camera shal be at least instaled as the .
rumber detecting all around vessel. 7 3 2 Dete Ctl n g Se n SO r

7.3.22 falling velocity sensor shall be at least installed as the number detecting all around
vesse|

e LEA 18 Amend | CHAFTER VI / 73

e e 7.3.2.1 A sufficient number of infrared
and human falling motion detecting
7.4 5AR Drone System 5 5
7.4.1 Regulation 7.4 applies to all passenger ships and to all cango ships of 500 gross tonnage Camera Sha” be |nSta”ed In Order tO

and upwards

7.4.2 Search and Rescue Drone with equipped therma-graphic camers COve r a | | t h e b O U n d a ry Of t h e Ve S S e | .

7.4.2 1 Search and Rescwe drone shall

.1 be launched automatically when Mar-overboard is detected by the sensor in 2 state of continuous
readiness

ettt et st 7.3.2.2 A sufficient number of falling
2 e e et D ks il et corion velocity sensor shall be installed in

A be capable of being operated longer than an hour sbove &0 knots

.5 be equipped with 2 relezsing device to drop lifebuoy to 2 drowner O rd e r to COVe r a I I bo u n d a ry Of th e

view angle 42°. Vessel




CONCLUSION Amended SOLAS

BACKGROUND

SUGGESTION

CONCLUSION

2) Amendment in LSA code

The LEA 15 Amend ! CHAFTER VIl / 7.3
Effective Cabe i1azoie
D-3AR system

7.3 Man-overboard sensing system

7.3.1 Regulation 7.3 applies to all passenger ships and to all eango ships of 500 gross tonnage
and upwards.

7.3.2 Detecting Sensor

7.32.1 Infrared and human faling mation detecting camera shal be at least instaled as the

rumber detecting all around vessel,

7.3.22 falling welocity sensor shall be 3t least installed as the number detecting all around

vessel

Insert regulations in chapter 7

7.4.1 Regulation 7.4 applies to all passenger
ships and to all cargo ships of 500 gross
tonnage and upwards

Thie LEA 15 Amend | CHAFTER VIl / 7.3
Effective Cabe i1azoie
D-2AR system

7.4 5AR Drone System

7.4.1 Regulation 7.4 applies to all passenger ships and to all cango ships of 500 gross tennage
and upwards

7.4 2 Search and Rescue Drone with equipped thermao-graphic camers
7.4.2.1 Search and Rescus drone shall

.1 be launched automatically when Man-overboard is detected by the sensorin 2 state of comtinuous

readiness

.2 be launched without interference of ngo and structure of ship
.3 bbe at least facter than 40 knots in windless westher condition

A be capable of being operated longer than an hour sbove 40 knots
.5 be equipped with a releasing device to drop lifebuoy to 3 drowner

7.4.2.2 Minimum detectable range of Thermo-graphic camera shall be longer than 130m by standard of

view angle 42°,

7.4.2 Search and Rescue Drone equipped with
thermo-graphic camera

7.4.2.1 Search and Rescue drone shall

.1 be launched automatically when Man-
overboard is detected by the sensor in a state
of continuous readiness

.2 be launched without interference of cargo
and structure of ship

.3 be faster than at least 40 knots in windless
weather condition

4 be capable of being operated longer than
an hour above 40 knots

.5 be equipped with a releasing device to drop
lifebuoy to a drowner

7.4.2.2 Minimum detectable range of Thermo-
graphic camera shall be longer than 130m by
standard of the field of view angle 42°.



CON CLUS I ON Amended IAMSAR

BACKGROUND 2) Amendment in IAMSAR

SUGGESTION

Insert 2.1.1 in the chapter

CONCLUSION
- Person overboard

Immediate action
= The persons overboard is noticed from the bridge action is taken immediately

Delayed action
= The person is reported to the bridge by an eyewitness and action is initiated
with some delay.

Person-missing action
= The person is reported to the bridge as missing.



CON CLUS I ON Amended IAMSAR

BACKGROUND

Insert “Initial Action by SAR Drone”

SUGGESTION Initial Action

Throw a life-ring over the side as close to the person as possible

CONCLUSION

Sound three prolonged blast of ship’s whistle, hail “person overboard”
Commence recovery maneuver as indicated below.

Note position, wind speed & direction, time.

Inform master of vessel and engine-room

Post lookouts to keep the person in sight.

Set off dye marker or smoke flare.

Inform radio operator, keep updated on position.

© 0 N o g s L b =

. Stand by engines.

10. Prepare lifeboat for possible launching
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BACKGROUND N
v

Man-overboard accident ECDIS )
(Electronic Chart Display

Information System
SUGGESTION ystem)
A N\
Man—overbo.ard. Full-time re———T——
monitoring MOB position on the
CONCLUSION /\ chart The existing IAMSAR
\l/ manual for MOB
e situations
Infrared camera P , . Computes Datum, +
For Falling object considering drifting SAR drone operator
\,/ speed and direction - Monitor
\1/ \l/ - Confirmation
- Retrieve
. .. Falli d is included
M"t‘ogl:(ljgerca‘l’rimzmg airllnf%flgsfmésrgfgg?e Calculates Search
area and determine
95%SPDS V SlOS%SPD Search pattern
\4
The lowest part of Falling Speed
detected motion moved =V 2g freeboard
ol ‘vea &' o ‘wea B7 Search And Rescue Drone
YES YES Launched to datum
NO NO \1/

Search And Rescue Drones
Commence
searching operation as ordered

If both conditions are satisfied,
Man-overboard Alert activated




CONCLUSION

BACKGROUND BEFORE AFTER
SUEEESIMEIN The death toll by MOB The death toll by MOB
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CONCLUSION
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