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Transport Package Test using Battery-free Wireless Sensors
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Transport package test is essential to confirm the mechanical integrity of packaged products subjected to vibration,
shock and loads while they are in transportation. The adequacy of a package design is commonly examined by
applying a standardized test procedure defined by ISO or JIS.  The use of wired accelerometer is the usual practice
to quantify the shocks and vibration experienced by the packaged product under testing. However, wired
accelerometers demand routings of wire harness, which may damage the package. The weight of an accelerometer
and its wire harness may disturb the measurement results particularly when the product under testing is lightweight.
This paper examines the use of ultra-lightweight battery-free wireless accelerometer to transport package test of a
replica of an art product. Exploiting the backscatter communication, the wireless accelerometer can be battery-free
and lightweight. Synchronized vibration measurements at multiple points can also be realized. The pros and cons
of the transport package test with the battery-free wireless accelerometer are reported through the comparisons with
the results using wired accelerometers and a laser Doppler vibrometer.
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Structure
Data Length Note
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Preamble 5 Fixed pattern
Zone 1D 3 Interrogator ID

Circulate from 0
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4 bit zero padding
Error detection

Sequence ID

Data 16
CRC-5 5
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Table 2 Acceleration measurement sensors comparison

Wireless sensor Wired accelerometer LDV
Measurement | Combination of a | Various types are | Doppler frequency
principle digital accelerometer | available, such as | shift of laser
and custom RFIC. capacitance and piezo- | reflection.
elastic.
Disadvantage | Low accuracy and | Weight constraint. | Line of sight

high noise in general.

Wiring required.

measurement  only.
Retroreflective target
may be needed.

Facilitates installation
and configuration
change. Lightweight
and small form factor.

Advantage

Robust and accurate
measurement with
high synchronization.

No target needed on
the test subject.
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