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Abstract - The IMU (Inertial Measurement Unit) which is the expensive equipment has been used as a special limited area, usually in
measurement of posture of applying to the areas of ship, submarine, aircraft and military equipment application. However, in the current
situation, MEMS AHRS technology can replace the high-priced IMU in MEMS AHRS selected application field. In this paper, wireless
hull motion measurement system was suggested or measuring key elements of ship’s movement such as rolling, pitching and yawing using
gyro, acceleration and magnetic sensors of AHRS. In order to reduce the error such as instantaneous acceleration, eflects and vibration
of geomagnetic, we have adopted the sensors equipped with Kalman filtering. The Wireless hull motion measurement system using AHRS
sensors was tested in actual ship and it could easily be applied in limited installation circumstances of the ship. In the future, this system
can be usefill in the navigation saety and marine accident analysis by using with ship equipment such as INS or VDR in the maritime.
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Fig. 1 Application diagram of IMU

Fig. 2= MEMS AHRS A4 2] i 2 o dlolg g
#}4S HolFE= EXEo|th(Ruva tech, 2011). Table 1 A1)
5 ASH AR IMUS MEMS AHRS AlA AMSS
YERH AT
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Accelerometer 16Bit Gyro sensor S
X3 Aods ADC [ smepleFiter | yrvegraer
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Fig. 2 Structure block diagram of MEMS AHRS

Table 1 Specification of MEMS AHRS Sensors

Sensor Gyroscope Accelerometer Magnetic
Spec. (MPU6050) (MPU6050) (HMC5833L)
Interface I’C interface | I°C interface I°C interface
Startup 100 ms 100 ms 50 ms
£2000 ~ 8 ~ *1
Range 250 d/s *16 126 Gaussian
Resolution
UL 164 LSB/ 048 LB/ e
Sy | oy | oy | SOl
Update Rate | 4 ~ 8000 Az 471000 Az 0B~ h he

22 M MM HEHIF

B A YEYI(WSN, Wireless Sensor Network) =
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Fig. 3 Wireless sensor networking for serial device
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Fig. 4 Wireless sensor communication device
(a) AHRS main unit body, (b) WiFi-RS232C transmitter,
(c) RS232C-TTL convertor

fable 2 Specification of device used for wireless sensor

communication
Items Parameters
Wireless standard | IEEE 802.114/g
Wi-Fi Frequency range 2412 7 2484 GHz
. 802.116°g
Receiver/Transfer (1Mbps / 5AMbps)
Serial type UART
HW | Serial rate 1200 ~ 115200 ps
Operating voltage 33+03 V
YW | Network protocol TCP/UDP/ARP/ICVIP/DHCP/HT'TP
23 o[ =& XMe[F
AR ARE S5 3245, FEL, AFEQ)9)
Asws AZa] 98 AHRS AAe ol 95an
A7) ek AlA A GAAA AT EE AT
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Fig. 6 Data aquisition program using Uni—-Matrix
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Fig. 7 General arrangement of T.S. HANBADA

Table 3 General particulars of training ship

Items Dimensions
LOA / LBP 1172 m / 1040 m
Breadth 178 m
Displacement 6,434 ton
Max. Speed / Service Speed 19.0 kts / 175 kts

HEEA 2K 24K
AHRS 412 5 75404, Clinometer

BOAT pECK

(a) (b) (c)
Fig. 8 Arrangement of AHRS sensors at T.S. HANBADA

(a) installation of AHRS, (b) inclinometer & DVR and

(c) measurement S/W

g F Mute] (58, FFQ, AFEas Ao wsls)
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Ao e Heoly Aelrt 7heste], dal B= 7]Er A
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Fig. 9 Track of actual ship test
Table 4 Condition of actual ship test

Items Test 1 Test 2
Date 2013.03.18. ~ 3.19 | 2013.03.21. ~ 3.22
Wind SW, 20 ~ 28 kts NW, 5 7 10 kts
Wave SW, 2.0 m NW, 05 m
Current SE, 05 kts NE, 0.2 kts
Distance 175 nm 195 nm
12 A¥2 A3 AN F FEAZA F 135647k0] L8
HAA I A 1757 Feista o, 24 A3 F 145
AlZbe] AR EAa 1959k sl AE Al 7]
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