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A novel zero-reference-finding algorithm for incremental encoders
and its experiments

Miao Zhonghua, Liu Chengliang, Wang Xuyong, Tao Jianfeng, Luo Baoying, Yang Feihong
(School of Mechanical Engineering, Shanghai Jiaotong University, Shanghai 200240)
Abstract

In view of the problem that an incremental encoder must perform the zero-finding to establish its mechanical origin
when it starts to work in the case of absolute positioning, the paper proposes a novel zero-finding algorithm based on the
unique coding mechanism of the incremental encoder with the distance-coded reference mark. The principle of the zero-
finding algorithm and its implementation approach are detailed, and the experiments carried out are described. The novel
algorithm can easily establish the mechanical origin without running across the zero-reference mark, which features some
advantages in rapidity, veracity and anti-jamming ability compared to the algorithms in general incremental encoders. The
experimental results show that the proposed algorithm is not only feasible and effective, but also reliable and robust. The
measurement and absolute positioning for angle are achieved by the incremental encoder without scanning across the zero
reference, and it is full of innovation and practical value in engineering.

Key words: zero-finding algorithm, distance-coded reference mark, zero reference, incremental encoder, absolute
positioning
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