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ARTICLE INFO ABSTRACT

Artif{e history: Many microelectromechanical systems (MEMS) devices require considerable design effort to embed their
Received 13 February 2015 own sensors to monitor themselves.

Received in revised form 5 August 2015 In this study, a MEMS-based vision tracking system is developed based on micro fiducial markers. The

Accepted 11 August 2015

Available online 18 August 2015 vision tracking system recognizes the predetermined patterns of the micro-scale fiducial markers and

calculates the position and rotation of the MEMS elements. Due to its good accessibility, the presented
system can be applied to MEMS devices without significant effort or modification. This tracking system
and three micro vision markers are applied to a MEMS nanopositioner as a linear displacement sensor.
Vision-tracking With three fiducial markers printed on a nanopositioner, the presented system can monitor the linear
Vision-marker displacement of the nanopositioner with the error less than 1% of an intended motion and the jitter error
Micro-manipulation less than 1 wm. The presented MEMS vision tracking system also demonstrated its capabilities to track
OpenCV multiple MEMS elements simultaneously in MEMS-based micro-manipulation.
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