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Development of Augmented Reality Based Electronic
Circuit Education System

DoBong Oh' - SeungHwan Shim™" - HanGo Choi'"

ABSTRACT

This paper proposes an augmented reality-based electronic circuit education system as a way for electronic circuit education, which
is the basis of ICT convergence technology field. It consists of a hardware module that can identify the actual circuit and a mobil
educational content that can check the current flow, input, output, and measured value by applying augmented reality technology. An
experiment was conducted on image recognition, which is the main performance, for the purpose of stable operation of the system
and as the experimental method the recognition rate was measured by changing the distance between the hardware module and the
mobile device to a certain interval. As a result of the experiment, the recognition rate was 100 percent at a distance of 25[Cml or higher,
and it was confirmed that the recognition rate decreased by 12% at a distance below 25[Cm], which can be said to be the effect of
an error that results in image loss taken due to close distance. In the future, we plan to apply the education system presented in this
paper to classes, which increases the efficiency of classes and improve students' interest and understanding of the subject
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Fig. 10. Experiment Environment
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Table 1. Actual Screen Ratio by Distance

Distance (Cm) | Recognition Rate (%) | Screen Ratio (%)
50 100 100 (8/8)
45 100 100 (8/8)
40 100 100 (8/8)
35 100 100 (8/8)
30 100 100 (8/8)
25 100 100 (8/8)
20 90 87.5 (7/8)
15 60 75 (6/9)
10 0 50 (4/8)
5 0 12.5 (1/8)
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Table 2. Image Recognition Rate by Circuit Type

Circuit Type Recognition (%)
Resistance Circuit (Kirchhoff) 60
Capacitor Circuit 100
Half-ware Rectifier Circuit 40
Full-ware Rectifier Circuit 80
Smoothing Circuit 100
Voltage Regulator Circuit 80
Transistor Amplifier Circuit 80
Op-Amp Amplifier Circuit 80
LED ON/OFF Circuit 100
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