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A guitar pickup is a transducer that converts string vibration to an electrical signal. The magnetic
and piezo pickups are the most commonly used for the respective electric and electroacoustic
guitars. The magnetic pickups are prone to magnetic interference between the steel strings and
permanent magnets, while the piezo ones are not free from signal inference between the strings.
Thus, this paper presents the development of an optical pickup for the electroacoustic guitar. The
proposed optical pickup has the top-to-bottom structure. It uses two of Infrared (IR) Light Emitting
Diode (LED) and one photodetector. The developed optical pickup is subjected to the evaluation
with commonly used piezoelectric pickup. It becomes obvious that SNR with the optical pickup is
increased by 45 percent in average, compared with the piezoelectric pickup. It can be concluded
that the developed optical pickup has a potential to be applied to the acoustic guitar.
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Fig. 3 Double-LED structure
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Table 1 Cut-off frequency for each string (Hz)
String | #1 #2 #3 #4 #5 #6
RF 82.4 | 110.0 | 146.8 | 196.0 | 246.9 | 329.6
CFL | 49.0 | 654 | 87.3 | 116.5 | 146.8 | 196.0
CFH Sk 5k Sk 5k Sk 5k

Table 2 Gain and optical-element output of string
String #1 #2 | #3 #4 | #5 #6

Gain 10 | 6.7 | 6.7 | 6.7 1 1
Output (mV)| 300 | 300 | 300 | 400 | 150 | 120

(b) Boﬁom circuit board

Fig. 4 Fabricated circuit boards
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(a) Housing structure

(b) Detailed view

(c) Onboard housing

Fig. 5 Fabricated housing
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Table 3 Distance of between sensor and bridge

Distance (mm) Vp-p (mV)
10 165
15 202
20 244
25 300

Table 4 Distance of between sensor and string

Between 2 Between String and Vp-p
sensors (mm) Detector (mm) (mV)
16 8 100
4 500
17 8.5 350
4.25 300
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(b) Signal for second string in frequency domain

Fig. 7 Output signal from piezoelectric pickup
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Table 5 Comparison of experimental measurements

Type String Vave Vip Vioise SNR

No. (mV) | (mV) | (mV) (dB)

1 15.5 148 2.03 37.26

2 13.7 120 1.80 40.92

Piezo 3 13.7 110 1.80 35.72

Pickup 4 17.1 130 2.24 35.72
5 28.8 229 3.78 35.64

6 31.1 185 4.08 33.13

1 63.5 453 2.16 46.43

2 52.5 335 1.79 45.44

Optical 3 39.2 328 1.33 47.84
Pickup 4 28.85 215 0.98 46.82
5 72.0 517 2.45 46.49

6 31.25 225 1.06 46.54
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