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A New Error Compensation Method
in Linear Encoder Using a Phase-Modulated Grating
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ABSTRACT

A new hardware compensation method reducing displacement measurement errors, caused by tilt of index scale in
moiré linear encoders, has been developed. In conventional moiré linear encoders, the detectors are aligned

perpendicular to the line of moiré fringes this structure is very sensitive to an unwanted tilt of the gratings. In this paper,

a newly designed grating, called a phase-modulated grating, is developed to compensate for non-orthogonal errors. By

using the phase-modulated grating instead of a conventional index, it is possible to reduce non-orthogonal errors of

moiré linear encoders.

Key Words : Optical Encoder (33 <3 ), Linear Encoder (1% <l 1), Moiré Fringes (2.0}# 7)), Phase-
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Fig. 1 Principle of moire type linear encoder
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Fig. 2 Error caused by tilt of index scale
(grating pitch p =200um, 8, =2°)
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Fig. 3 Simulated values of displacements during one
pitch movement with tilt of index scale
( p=200pm, B =2°)
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Fig. 5 Moire fringes by phase modulated grating
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Fig. 8 Schematic diagram of measurement system
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