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Evaluation of Visualization of Signals in a Feedback Control System
Using a Bird’s Eye View Camera and a Mobile Robot

SHINICHI HIKITAT SUSUMU KANEMUNE

Abstract: We have developed a positioning control system for a mobile robot using a bird’s eye view camera to support
education on measurement and control. The angle and distance deviation and the manipulated variables to drive the robot
calculated from the controller are superimposed on the camera image to visualize a feedback system. The proposed system was
introduced in the undergraduate laboratory course to evaluate the effectiveness with four point grading scale (4: very positive, 3:
positive, 2: negative, 1: very negative). Number of students who answered 3 or 4 for all the five questions about understanding,
motivation and effect of visualization was more than 84% of 73 students. This result shows that the proposed system is effective
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for measurement and control education.
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Figure 1 A positioning control system for a mobile robot

using a bird’s eye view camera.
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Figure 2 A triangle marker on a mobile robot and a round

shape maker for the target position.
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Figure 3  Original camera image (a), detection of the marker

position and direction (b) and result of visualization (c).
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Figure 4 A block diagram of a feedback control system.
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Figure 5 Visualization of signals in a feedback control system

during control of rotation (a) and combination of rotation and

translation (b).
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Figure 7 Numerical input box (a) and button window (b) for a

step response measurement.
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Figure 8 Step response of a mobile robot.
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Figure 9 Numerical input box (a) and button window (b) for

rotational and translational control.
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Figure 11 A trajectory of a mobile robot during positioning

control.
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Figure 13 Result of a questionnaire.
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