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Abstract This paper presents a study to implement a touch screen capable of real-time response
processing in a low-end embedded system. This was done by introducing an algorithm using an
interpolation method to represent real-time response characteristics when a touch input is performed.
In this experiment, we applied a linear interpolation algorithm that estimates random data by deriving
a first-order polynomial from 2-point data. We also applied a Lagrange interpolation algorithm that
estimates random data by deriving a quadratic polynomial from 3-point data. As a result of the experiment,
it was found that the Lagrange interpolation method was more complicated than the linear interpolation
method, and the processing speed was slow, so the text was not smooth. When using the linear
interpolation method, it was confirmed that the speed displayed on a screen is 2.4 times faster than
when using the Lagrange interpolation method. For real-time response characteristics, it was confirmed
that smaller size of the executable file of the algorithm is more advantageous than the superiority of
the algorithm itself. In conclusion, in order to secure real-time response characteristics in a low-end
embedded system, it was confirmed that a relatively simple linear interpolation algorithm performs touch

operations with better real-time response characteristics than the Lagrange interpolation method.
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2.1.1 M8 =7 (Linear Interpolation)
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Where, xi and xi1 denote random points, f(xi)
and f(xi+1) denote function value of the random
points, respectively
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Fig. 1. Linear interpolation

2.1.2 BIOIZX| HZHH (Lagrange Interpolation)
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Fig. 4. Experimental result of drawing straight lines
on the touch screen for each algorithm
(a) without interpolation (b) with linear interpolation
(c) with Lagrange interpolation

Table 1. Comparison of display speed by algorithm

Average number Percentage
Algorithm of the points on | comparison of ©
the straight line | display speed Fig. 5. Character writing experimental results for
without interpolation 21.5 100 % each algorithm
linear interpolation 16.9 79 % (a) without interpolation (b) with linear interpolation
Lagrange interpolation 71 33 % (c) with Lagrange interpolation
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