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Development of String Vibration Sensing System Using Optical-Element
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Fig.1 Output Change of String (a) Rightand Left (b) Top and Bottom
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Fig. 2 Single Light Emitting Structure
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Fig. 3 Double Light Emitting Structure
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Table 1 Frequency and Cut-off Frequency of String [Hz]

String #1(E) #2(A) #3(D) #4(G) #5(B) #6(E)
8241 110 00 146 83 196 00 246.94 329.63
Frquency ~ ~
261 63 349 23 466 16 622 25 783.99 1046.50
Cut-off | Low pass 49 65.41 87.31 116.54 146.83 196.00
Frguency
(Hz) | High pass 5k 5k 5k 5k 5k 5k
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Table 2 Gain and Optical-element Output of String
String #1(E) #2(A) #3(D) #4(G) #5(B) #6(E)
Gain 10 6.7 6.7 6.7 1 1

Output(mV) 300 300 300 400 150 120
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Table 3 Distance of Between Sensor and Bridge

Table 4 Distance of Between Sensor and String

Between two sensor(mm)  Between string and Detector (mm) Vp-p(mV)

8 100

16 4 500
8.5 350

17 4.25 300

Distance(mm) Vp-p(mV)
10 165
15 202
20 244
25 300
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Fig. 5 Signal time Analysis (a) Piezo Pickup (b) Optical Pickup
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Fig. 6 Signal Frequency Analysis (a) Piezo Pickup (b) Optical Pickup
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