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Abstract Recently, many electronic devices have been integrated with various kinds of wireless sensor
network technologies that have been enabled with wireless network connections. These wireless sensor
network devices have adopted various kinds of wireless network technologies. On the other hand,
because each wireless network technology has its advantages and disadvantages, the target and purposes
should be considered carefully at the beginning of the development. In particular, the approach to the
magnetic sensor should be considered carefully because it has its own characteristic compared to
general sensors. The magnetic field generates nonlinear data. This paper introduces the design aspects
to reflect low cost and wearable devices to use in a wireless sensor network. In addition, this paper
addresses how to select proper sensor network technology. As a result, wireless sensor network devices

were integrated using Zigbee and showed the performance of the throughput.
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Fig. 1. A general joystick and the design of wearable
joystick. (a) Installation of 4 magnets and
sensor pad around wrist, (b) Magnetic sensor
wrist pad, (c) System block diagram and (d)
Main system board.
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Table 1. Relative comparison over wireless
communication protocols

Protocol Data Rate Conzzglztion Size
Bluetooth hli;&g; bs(p}'\?iROZ) 0 medium small
Zigbee « é[()JVIgbps) low small

Wi-Fi (1}(1315;;5) high big
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Table 2. Pros and cons of each topology

Topology Pros Cons
- high d d
Simple to use '8 epén eney
Star . on coordinator
coordinator .
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Fig. 2. An example of mesh topology of Zigbee
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Table 3. Detail packet information over sensor network

No. Contents Bytes Offset
1 start delimiter 1 0

2 packet id 1 1

3 time to be sent 4 2

4 command 1 6

5 source id 4 7
6 joystick X data 4 11
7 joystick Y data 4 15
8 gl:)rrn?l?lioughput test purpose) vary 19
9 end delimiter 1 vary
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Fig. 3. Transfer rate measurement. (a) Data throughput
over 3 different gestures, such as L-R : Left
and Right gesture. U-D : Up and Down gesture.
Circle: Circle gesture. (b) Transfer rate
measurement with different dummy values.
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Fig. 4. Average connection latency vs number of
sensor nodes.
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