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Study on Sound Characteristics of

Wooden Frog Folk Toy
Bor-Tsuen Wang, Chang-Yu Yang, Yu-Hsien
Wu, Zheng-Wei Lin, Chia-Hsien Huang
Department of Mechanical Engineering
National Pingtung University of Science and
Technology

ABSTRACT

The wooden frog is a kind of folk toy and can be found in
many traditional markets in Taiwan. By striking or
scraping on the wooden frog by using the wooden stick,
the radiated percussion sound can be heard like the frog’s
sound very much. It is interesting to investigate the
frequency contents of the wooden frog’s sound by
scientific measurement. This work collects eight pieces of
wooden frogs with different sizes in which there are two
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pieces are about the same size but different manufacturers.
The experiments are designed to measure the striking and
scraping sound of these wooden frogs rest on the table or
hold by hands with two types of percussion methods, i.e.
striking on the frog head or scraping over the ripple top
surface of the wooden frog. Sound measurements are
taken to obtain the time domain response and auto power
spectral density (PSD) or auto spectra can be determined
via FFT to examine frequency contents. Each wooden
frog’s sound can be characterized with the fundamental
frequency and several overtone frequencies that can be
structural natural frequencies. As expected, the larger size
of wooden frog reveals smaller fundamental frequency;
however the higher modal frequencies may vary for
different sizes of the wooden frog. The percussion sound
of the wooden frog rest on the table reveals the similar
response to that hold by hands, except the higher response
in low frequency range due to the boundary effect. The
same size of different wooden frogs may appear different
sound characteristics. This study presents the percussion
characteristics of the wooden frogs. In the future, with the
aid of computer simulation the folk toy of wooden frog
can be improved for its sound spectrum and possible for
making the tuned percussion instrument.

Keywords: wooden frog, natural frequency, time response,
auto power spectral density (PSD) function
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