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Abstract

Ship can be faced with more dangerous situations than ground vehicles due to the opened surroundings, sea. Therefore,
it is very important to prevent the ship emergency by finding risk factor. In this paper, We propose context-aware
monitoring system which that frequently check the condition of ship using the data that get through the installed sensor
in the ship as gyro-sensor, strain-gage sensor. We analyzed sensor data through backpropagation algorithm and the
Condition and Safety Information of sailing ship is transmitted to the crew’s personal mobile device in the ship. Thus,
moving crew can check the ship’s condition in real time. As a result, we obtained about 95% accuracy for fire risk
context and about 89% accuracy for body of Ship risk context in the simulated experiments.

Keywords : Vessel Monitoring System, Backpropagation Algorithm, USN, Sensor, Context-aware
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6. Result of experiment in contortion.
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5. Scceleration sensor.
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Step 1. Initialize weights and count
v, w <~ small random number

p <- number of traning pattern pairs
K <-1

E¢- 8

Step 2. Set learning rate(a) and Emax

Step 2. For each traning pattern pair (X, D}
do step % - 8 until k = p
Step 4. compute output
NET z = Xk inner_product Uk
2 = F(NET_z)

F(NET_2) = 1 7 (1 + exp(-NET_z)}
(1 - exp(-NET_2)) / (1 + exp(-NET_z))

; unipolar sigmoid
; bipelar sigmeid

NET_y = 7 inner_product wt
¥ = F(NET_y)]

F(NET_y) = 1 7 (1 + exp(-NET_y))
(1 - exp(-NET_y)) / (1 + exp(-NET_y})

: unipolar sigmoid
; bipolar sigmoid

step 5. Compute output error

E <~ 8.5 = (Dk - ¥k)*2 + E
step 6. Compute error signal
delta y = (d-y) =y * (1 - y)
0.5 * (d-y) * (1-y°2)

: unipolar sigmoid
; bipolar sigmoid
delta z = z = (1-z) x sunation of delta y=# ; unipelar sigmoid
0.5 x {1-2"2) * sumation of delta ysy ; bipolar sigmoid
setp 7. Update weights
Wk+1 = Wk + delta WK

= Uk +a xdeltay x 2k

Uk+1 = UK + delta UK
= Uk +a * delta z * Xk
step 8. Increase counter and goto Step 3
K<k
Step 9. Test stop condition
If E < Emax, stop
else E <- 0, goto Step 3

a3 T "Xt
Fig.
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8. Accomplishment process of algorithm.
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Table 2. Realization environment of system.
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Fig. 9. Obtain process of vessel slope data.
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Table 3. Criteria value of fire and hull situation.
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