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Development of Real-time Condition Monitoring System for
Container Cranes
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Abstract : This paper describes development of real-time condition monitoring system to observe state of a

container crane in a port. To analyze the state of a crane, the strength and the direction of wind are measured

with sensors along with the load resulted a crane at the moment. The measured signals are processed by
especially developed conditioning board and converted into digital data. Measured data are analyzed to define the

state of the crane at an indicator. For transmission of these data to the indicator, we implemented wireless sensor
network based on IEEE 802.15.4 MAC (Media Access Control) protocol and Bluetooth network protocol. To
extend the networking distance between the indicator and sensor nodes, the shortest path routing algorithm was
applied for WSN (Wireless Sensor Network) networks. The indicator sends the state information of the crane to
monitoring server through IEEE 802.11b wireless LAN (Local Area Network). Monitoring server decides whether
alarm should be issued or not. The performance of developed WSN and Bluetooth network were evaluated and

analyzed in terms of communication delay and throughput.
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Table ! Transmission delay and throughput for

USN
distance (m) delay(sec.) throughput (bps)

1 20 4480.00

10 24 3373.33
20 27 3318.52
30 26 3446.15
40 25 3584.00
50 30 2986.67

Table 2 Transmission delay and throughput for

Bluetooth
distance (m) | delay (sec.) throughput (bps)
1 8.6 10418.60
10 14.3 6265.73
20 14.6 6136.99
30 14.3 6265.73
40 14.4 622222
50 14.5 6179.31
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Fig. 7 Transmission delay in USN and Bluetooth
depending on distances
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Table 3 Comparison of transmission delay in USN
and Bluetooth depending on distances

distance(m) | NN oot (see)

1 20.7 8.6

10 243 143

20 24.7 14.6

30 26.3 14.3
40 25.5 14.4

50 30.2 14.5

Table 4 Throughput of USN and Bluetooth

depending on distances

distance throughput of throughput of
(m) USN (bps) Bluetooth (bps)
1 4480.00 10418.60
10 3373.33 6265.73
20 3318.52 6136.99
30 3446.15 6265.73
40 3584.00 6222.22
50 2986.67 6179.31

Fig. 8 Throughput of USN and Bluetooth

depending on distances
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