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Function of Motion Detection for Small-Size Vessel using Smart Phone
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Abstract In the coastal area, many kind of vessels are operating and exposed to the various marine accidents. In
particular, small-size vessels, which are not equipped with the safety equipment, are in the defenceless state to the
marine accidents such as the accident according to vessel’s own state caused by the diverse reasons and the
collision with the neighborhood vessels and objectives. So it is necessary to resolve these situations through the
inexpensive equipment. This paper implements the function that can detect vessel’s own motion using Smart Phone.
if the motion is over the threshold value assigned, this function decides that the current situation is dangerous for
this vessel. So this function informs Smart Phone’s ower in the vessel and the control center of this situation. This
function can be applied to small-size vessels, such as fishing boating, passenger ship, and leasure boat, which have
few the safety equipments, and then improve vessel’s safety navigation.
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| . Introduction various vessel accidents, such as stranding, sinking,
collision, and so on2,

These days there are a growing vessel volume in Vessels are classified into various scale, such as

the costal area because there are diverse kind of small, medium, and large one. there are the safety

actives in this area, such as fishing, tourism, leasure, equipments to some extent in medium and large scale

sporting, and so on. So for this situation, there are the  vessels, but there are few safety equipments in small
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scale vessels.

Vessels vulnerable to the ocean accidents, such as
fishing boating, passenger ship, and leasure boat, are
not nearly equipped with the safety equipments. So it
is necessary for these vessels to have the equipments
that can inform the control center and the surrounding
vessels of the accidents™".

After Titanic’s sink in 1912, the necessary for the
ocean safety was appeared in the world. So the
international society started to discuss how to deal
with this problem. After the Sewol Ferry tragedy in
April 2014 in Korea, people recognized the importance
of the ocean safety. The various navigational devices
and the wireless communication equipments for both
safe navigation and disaster prevention are being
installed mandatorily. But there are few safety
equipments in small size vessels because its cost is
expensive or vessel's owners do not recognize the
importance of these equipmentsBJ.

In this paper, the function of safe navigation in small
scale vessels is implemented. This function can detect
the vessel's motion through Smart Phone. if its motion
is over the threshold level, it informs the vessel’s
sailors and the control center of this situation through
Smart Phone. So this function can provide the safety
function to the small scale vessels that have not any
safety equipments.

Il. Marine Communication Network

The prevention of the diverse ocean accidents and
the fast countermeasure is indispensible in the several
sides, such as the human life safety, the vessel safety,
and the ocean environmental prevention. The small
scale vessels have more dangerous elements than
medium and large scale vessels when they are exposed
to the ocean environment. So the technologies to
support the safety navigation for small scale vessels
have to be developed for the safety ocean activities in
the costal area. In particular, the ocean accidents

caused by overthrow and stranding have been
attributed to the hull itself, sailing not considering the
weather condition, and the drastic changes in the
weather during sailingBM.

GMDSS(Global Maritime Distress and  Safety
System) is the advanced marine communication system
to prevent the shipwreck accident and support the
accurate research and rescue. its purpose is to install
the shipwreck warning system which can transmit its
situation to the neighborhood vessels and the relief
agency when the shipwreck accident is occurred. Also
it plans the safety sailing by receiving the various
marine safety information transmitted from the marine
safety agencies automaticallywm.

Figure 1 shows GMDSS concept. GMDSS classifies
the world’s sea into four sea areas, and then proposes
the frequency and the necessary functions for each sea
area.

Area 1 is within 50~100km(20~30 nautical miles)
from land and uses VHF wireless equipment. Area 2 is
midium distance and the ocean region of 200~400km
(100~120 nautical miles) from land and uses the
wireless equipments using MF frequency band.
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Fig. 1. The concept for GMDSS[4]

Area 3 is defined as the long distance and covers
from the north latitude 70° to the south latitude 70°
Immarsat  for

communication or the communication equipments for

and uses the satellite ocean
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HF frequency band except Area 1/Area 2. Area 4 is the
communication coverage of polar region except Area
1/Area 2/Area 4 and uses the communication
equipments for HE frequency band ™,

Almost all vessels are distributed over Area 1 and
Area 2 classified by GMDSS. When considering all
vessels including small-scale ones, 80 per cent of all
vessels are distributed over Area 1.

Figure 2 shows the network example for safety
management system. Vessels are connected to the
mobile communication network through the base
station. The control center is connected to vessels
through the mobile communication network. The ship
safety monitoring device collects the status information
for vessel and then transmits its information to the
control center and the terminals in vessel such as
SmartPhone and the dedicated terminals. And the
system reports its own location, speed and direction to
the control center through the base station periodically.

i< . BS(Base Station)

a3 2. MuforHRRIE 93t LEYS
Fig. 2. Network for ship safety management

lll. Operation for detecting motion in
Smartphone

Most smartphone has many Kkind of sensors
including GPS (Global positioning system) function. In
this paper, two sensors are used to detect vessel's
motion. These sensors are Gyro and three axis
shows the motion of

accelerometer. Figure 3

smartphone placed on vessel.
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Fig. 3. Motion detection action in SmartPhone

Gyro sensor is used to detect the safety status of
vessel. Pitch, Roll, and Yaw value can be detected from
Gyro sensor. Three axis accelerometer is used to detect
the collision and shock of vessel. X, Y, and Z value can
be detected from Three axis accelerometer. Figure 4
show vessel's motion detection operation flow. In this
figure, A1/A2/A3 is pitch/roll/yaw for Gyro sensor and

X/Y/Z axis for three axis accelerometer.
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Fig. 4. Vessel's motion detection operation
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For two sensors, in the case of issuing the alarm
signal, the smart phone send this signal to the
dedicated terminals and the control center. If the alarm
signal sustains longer than the assigned time, this
smartphone decides that this is dangerous status and
then informs neighbor vessels of this situation.
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IV. Implementation of motion detection

function for small—scale vessel

This function receives the moving information of
vessel from Gyro sensor and Three axis accelerometer,
and decides the safety status of vessel, and then can
issue the warning and alarm signals for vessel's safety.
If this function detects the safety hazard symptom, it
issues the warning signal. If this function detects the
severe safety hazard problem, it issues the alarm
signal.

Figure 5 shows the function to detect the safety
status of vessel based on SmartPhone. this function
includes vessel's own location and speed, and then roll,

pitch value and shock level.
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Fig. 5. Monitor ship status in Smart Phone
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Figure 6 shows the values related to three axis
accelerometer at the vessel safety management system
in the control center. This widow shows the variable
value of X, Y, and Z axis caused by shock or collision.
Figure 7 shows the values related to Gyro sensor at
the vessel safety management system in the control
center. This widow shows the variable value of pitch,
roll, and yaw in vessel. If the control center receive
X/Y/Z axis and pitch/roll/yaw values from vessels in
the costal areas. it takes proper measures according to

the situation received from vessels.

SHIP SAFATY MANAGEMENT SYSTEM

Fig. 6. Monitoring X/Y/Z axis in server
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Fig. 7. Monitor pitch/roll/yaw in server
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On the vessel in the costal ares, vessel's crews can
recognize this situation through their own Smart Phone
and transmit these situations to others vessels and the

control center.

V. Conclusion

In this paper, Vessel's motion detection function is
implemented based on SmartPhone. This function uses
Gyro sensor and three axis accelerometer. This
function will apply to small scale vessels which have
nearly not the safety equipments. So these vessels can
detect their own motion. if its motion is dangerous
situation, this function can inform the control center
and crew’s smartphones and the dedicated terminals of
this situation. In near future, to implement Korea type
E-navigation system, the collision avoidance function
for small scale vessel will be added to this function.
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