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Vibration Displacement Based Fault-detecting Method for the
Loudspeakers’ Sound Distortion
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(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: In order to meet the needs for speaker pure tone detection, a sound fault detecting method based on laser dis-
placement sensors was proposed. Using laser displacement sensors to collect the vibration signals at the center of the speaker
cone, and by means of short-time Fourier transform,the vibration signals were transformed into two-dimensional time-
frequency domain signals from one-dimensional time-domain signals. Multilevel threshold segmentation method was used to
segment images. Finally the number of pixels whose gray value is between 0 and 0.3 in the high frequency area was
collected, which was used to judge whether the speaker is good or not. Experiments show that, in this experiment, the accu-
racy of this method is 97%.
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Fig. 1 Composition of the measurement system
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Fig. 2 Flow chart of the loudspeaker fault detection
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Fig. 3 Figure of ranging principle
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Fig. 4 Sweep signal waveform diagram
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Fig. 5 Vibration displacement signal
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Fig. 6 Single cycle of the vibration displacement signal
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Fig.7 Time frequency image of good loudspeaker and
fault loudspeaker
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Fig. 8 Diagram of multi-thresholds segmentation
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Fig. 9 Diagram of good loudspeaker’s gray value

distribution
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Fig. 10 Diagram of fault loudspeaker’s gray value
distribution
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Tab.1 Experiment results of characteristic value

L AT N AT N

1 553 1 4487
2 1841 2 4759
3 1901 3 4841
4 2 006 4 4905
5 2 006 5 4908
6 2063 6 4989
7 2442 7 5411
8 2530 8 5447
9 3038 9 6 004
10 3046 10 6 048
11 3105 11 6127
12 3164 12 6 136
13 3177 13 6 240
14 3209 14 6275
15 3216 15 7053
16 3230 16 7115
17 3298 17 7 806
18 3366 18 8220
19 3393 19 8949
20 3421 20 9201
21 3473 21 9441
22 3477 22 11 236
23 3544 23 14 146
24 3647 24 14 258
25 4049 25 14923
15000 por

T
| S .
-
2 “0‘
5000 ’,_._,_..“M
O h 1

0 5 1I0 1|5 2|0 2|5 3I0 3|5 4|0 4|5 50
P a5
E 11 #HAESRHEES

Fig. 11 Characteristic value distribution
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