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Hammering Test with Image and Sound Signal Processing

Atsushi YAMASHITA*!, Takahiro HARAL2 and Toru KANEKG1

*1 Department of Mechanical Engineering, Shizuoka University.
*2 Mitsubishi Electric.

In this paper, we propose a new method for a hammering test by using image and sound signal
processing technigues. A method for discriminating a property of an object with the use of generated
sound when striking it with a hammer is called a hammering test. However, this method depends
on human experience and skills. In addition, if we perform this test over a wide area of objects, it
is required to manually record hammering positions one by one. Therefore, this paper proposes a
hammering test system consisting of two video cameras that can acquire image and sound signals of
a hammering scene. The shape of the object is measured by the image signal processing from the
result of 3-D measurement of each hammering position, and the thickness or material of the object

is estimated by the sound signal processing in time and frequency domains.
The validity of proposed method is shown through experiments.

Key Words: Image processing, Sound signal processing, Hammering test, Stereo measurement, FFT
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Two video cameras

Fig. 1 Overview of hammering test.
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Fig. 2 An example of raw sound wave and its

approximation curve.
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Fig. 4 Example of clustering iB-Vs diagram.
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Fig. 5 Example of discrimination map.
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(a) Schematic. (b) Photo.

Fig. 6 Overview of the hammer.

(a) Acquired image.

(b) Enlarged image of hammer.

Fig. 8 Extraction of hammer’'s marks.
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Fig. 9 Stereo measurement.

Fig. 10 Object with curved surfaces.
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Fig. 11 Object .
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(a) Cluster 1.

(b) Cluster 2.

(c) Cluster 3.

Fig. 12 Examples of raw sound wave (vertical axis:

amplitude, horizontal axis: time).
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Fig. 13 Examples of frequency spectrum with FFT
(vertical axis: amplitude, horizontal axis:
frequency).
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Fig. 14 Discrimination map I.

Fig. 15 3-D positions and colors of each hammering
point I.



(a) Experimental result. (b) Actual one.

Fig. 16 Result of hammering test for object I.

Styrene foam

(a) Schematic.
Fig. 17 Object Il

(b) Photo.

AVr

Cluster 2

Fig. 18 Discrimination map Il.

Fig. 19 3-D positions and colors of each hammering

point I1.
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(a) Experimental result.

(b) Actual one.

Fig. 20 Result of hammering test for object Il.
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Table 1 Hammering power and parameBeys.
Strong | Medium | Weak | Faint
B | 428 39.3 42.3 | 345
Vi 183 169 167 | 159
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