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A DSP-based Controller for a Small Humanoid Robot
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Abstract

Biped walking is the main feature of a humanoid robot. In a biped walking robot, there are many actuators to
be controlled and many sensors to be interfaced. In this paper, we propose a DSP-based controller for a
miniature biped walking robot with 21 RC servo motors. The proposed controller has a hierarchical structure; a
host PC, a DSP-based main controller, and an auxiliary controller with an FPGA chip. The host PC generates
and transmits the robot walking data for given walking parameters such as stride, walking period, etc. The main
controller implemented with a TMS320LF2407A controls 21 RC servo motors via the auxiliary controller. We also
perform some experiments for balancing motion and walking on a slope terrain with interfacing a 2-axis
acceleration sensor and a TMS320LF2407A.
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Fig. 1. The overall system configuration
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Fig. 2. The small biped robot
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Fig. 3. The structure of the controller
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Fig. 5. Block diagram of the auxiliary controller
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