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Performance Comparison of the Recognition Methods of a Touched
Area on a Touch-Screen Panel for Embedded Systems
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Abstract In case of an embedded system having an LCD panel with touch-screen capability, various figures
such as rectangles, pentagons, circles, and arrows are frequently used for the delivery of user-input commands.
In such a case, it is necessary to have an algorithm that can recognize whether a touched location is within a
figure on which a specific user-input command is assigned. Such algorithms, however, impose a considerable
amount of overhead for embedded systems with restricted amount of computing resources. This paper first
describes a method for initializing and driving a touch-screen LCD and a coordinate-calibration method that
converts touch-screen coordinates into LCD panel coordinates. Then it introduces methods that can be used for
recognizing touched areas of rectangles, many-sided figures like pentagons, and circles; they are a range
checking method for rectangles, a crossing number checking method for many-sided figures, a distance
measurement method for circles, and a color comparison method that can be applied to all figures. In order to
evaluate the performance of these methods, we implement two-dimensional graphics functions for drawing
figures like triangles, rectangles, circles, and images. Then, we draw such figures and measures times spent for
the touched-area recognition of these figures. Measurements show that the range checking is the most suitable
method for rectangles, the distance measurement for circles, and the color comparison for many-sided figures
and images.

Key Words : Embedded System, Touch Screen, Calibration, Bresenham Algorism, Range Checking, Crossing
Number Checking, Color Comparison
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