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Development of a Targeting System for an Autonomous Bowling Robot with Visual Servoing

and Mission-Based Strategies
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Abstract

This paper presents the design and development of
an autonomous bowling robot system for time-constrained and
complex competition tasks. A Hybrid Targeting System was
implemented on the NI myRIO embedded platform, combining
two main strategies: visual servoing using Pin 7 as a continuous
reference, and geometric logic for calculating the midpoint
between red pins in special tasks. To enhance reliability under
occlusion, an Active Vision mechanism was integrated.
Experimental results demonstrated high targeting accuracy with
an average deviation of 4.10 - 6.38 Pixel, and the robot
successfully completed randomly assigned tasks with an overall
success rate of 80.83%. These results confirm that the proposed

hybrid approach effectively balances decision-making speed

with robustness in dynamic environments.

Keywords:  Bowling Robot, Visual Servoing, Active Vision,

Heuristic Strategy, NI myRIO
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