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The academic program of the Opto-Mechatronics Engineering Division in NCU ME Department is to forge students into engineers of system integration with five core disciplines – mechanical layout design, optical design, sensing and driving electric circuit design, dynamics and control system design, mechatronics interfacing and computer programming. In addition, engineering creative design is an elective option.

The training program is serial and compact covering 6 academic years. (http://www.cc.ncu.edu.tw/~w3meng/real_me/mecour94.htm ) The four-year undergraduate courses focus on basic theories and hand-on techniques. The undergraduate program consists of compact series of 2 to 3 courses of lecture plus hand-on implementation and verification in each core discipline. Before graduation, students grouped in teams have to accomplish a project to implement the knowledge learned. Typical examples are telescope, microscope, LED light source, light sensor, and so on. The project development is guided methodologically step by step through a one-year course “Opto-Mechatronics Machine Design”.

The senior year courses and first year graduate courses are dealing with more advanced opto-mechatronic design issues: compatibility of opto-electro-mechanical properties, the logic of design for optimal performance, the methodology of team project development, and further details in dealing with more complicated system properties. For graduate students who did not have our OME undergraduate training, accelerated bridge training is arranged by various research groups during the summer recess whence the dissertation research works of graduate students entering their second year are gaining head start.

In 2005 academic year, OME graduate students were required to take the “OME System Integration” course, and they formed five R&D teams to develop a zoom lens digital imaging system with auto-focusing function. Each team must consist of members of three different core specialties, thus students of professors of at least three different expertise fields, namely, optical design, mechanical design and mechatronic controls. The students from the optical design group were in charge of the zoom lens design. The students from the mechanism design group were responsible of the design and manufacturing a suitable mechanism for lens movement while maintaining focused during zooming. The mechatronic members integrated the overall system by selecting sensors, actuators, single chip controllers, and developing motor drivers, CCD / CMOS sensor circuits, computer interface circuits and programming to display the digital image on the computer monitor.

 Through this year, in addition to lectures by all OME professors on core design and integration know-how, all teams had regular weekly meetings to discuss the project, to resolve design, component acquisition, and implementation problems. At the end of the academic year, all teams were able to present their design and implementation process and results. They all demonstrated working prototypes. These students not only learned functional theories and practical know how of opto-mechatronic system integration, but also experienced successful true interdisciplinary team works. 

In the second year, every graduate student works on individual research project in depth and writes a thesis for graduation under the supervision of individual thesis advisor. The research topics range from IC manufacturing equipments, measurement techniques, micro-satellite systems, optical apparatuses development, precision control algorithms, machine vision applications, to bioengineering sensors and signal processing, etc. Most research projects are sponsored by the National Science Council of ROC, while others are supported by industrial companies.
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