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Abstract In this study, the technological status and development trend of time grating displacement sensors are outlined
considering from three aspects. Additionally, the sensors’ four performance features and recent developments in four
technological application areas are described. Subsequently, the evolution process for three generations of time grating
sensors is summarized, and three cardinal classes and four categories of the current field-type time grating sensors are
introduced, in addition to discussing their relationship with traditional displacement sensors. Moreover, the possible

mechanism for next-generation time grating sensors is logically deducted and analyzed. Finally, three characteristics of the

extension of the time-space coordinate transformation theory are explored.
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Fig.1 Measurement principle of mechanical time grating sensor
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Fig. 2 Past, present and future of time grating displacement sensors
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Fig. 3 Prototype structure of the four kinds of field type time
grating sensors. (a) Cylindrical winding magnetic field
type; (b) plane magnetic field type; (c) plane electric field
type; (d) plane light field type
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Fig. 4 1.8 m diameter large time grating angular displacement sensor made by our team. (a) Stator coil skeleton which is cutting;

(b) rotor coil skeleton after installed

P S A P B SE AT A 0 RS % 9 4 BB

Fig. 5 Precision worm gear pair mother machine independently

developed by our team
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