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Abstract Structures like bridges or buildings need to be checked continuously to diagnose their safety. However,
it is extremely difficult for the people who access such structures to check all areas directly. To overcome this
problem, there is a lot of active research into structural health monitoring (SHM) with wireless sensor nodes (WSNs).
In this paper, for more accurate checking of SHM with WSNs, we experimentally compare and evaluate the
performance of Xenomai, which provides real-time processing under the traditional Linux kernel. For this purpose,
we patch Xenomai into the traditional Linux kernel of a commercial embedded board, Raspberry Pi, and implement
a task that periodically reads vibration data of the z-axis from an accelerometer in order to analyze the natural
frequency of cantilever beams. Reading the data from the traditional Linux kernel with the same method, we analyze
the natural frequency of the cantilever beams using Smart Office Analyzer. Finally, to review the validity of Xenomai
for WSNs, we obtain vibration data on the z-axis from the accelerometer via wired network and compared and

analyzed them the same way.
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Table 1. Specifications of raspberry Pi
Features / Model Model B+
Dimensions 85 x 56 x 17mm
SoC BCM2835
Processor core ARMI1
Processing power 700 MHz

Memory 512 MB SDRAM, 400 MHz
Ports 4 x USB 2.0, 1 x 10/100 Ethernet
GPIO 40
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Table 2. Specifications of 3-axis accelerometer

Features / Model ADXL345Z
Operating voltage range 20~36V
Accelerometer range +2g, +4g, +8g, +16g
Output resolution 10 ~ 13 Bits
Sensitivity
(All g-ranges, fullresolution) 230 ~ 282 LSBlg
Sampling rate 0.1 ~ 3200 Hz
QOutput type 12C, SPI
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Table 3. Modal natural frequencies

Natural frequency (Hz)

Mode Wireless
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