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Abstract

This project completes the design, simulation, and manufacturing of
a man vs. machine hockey game platform system. The purpose is to
verify that the image recognition technology can be applied to the cyber
and physical integrated mechatronic system.

All the parts on this hockey machine are completed by the full-cloud
computer-aided mechanical design system - Onshape. In order to use the
self-developed large volume 3D printer to print the parts in the project.
The tasks also include the improvement, maintenance and calibration of
the printer.

The motion control of the hockey machine is implemented by using
Arduino ~ stepping motors and pulley-belt system to position the mallet.

The mechatronic simulation of the hockey machine is completed in
Coppeliasim. The design of the hover puck uses the air flow generated by
the built-in fan to levitate from the platform to reduce the friction, so that
it can move smoothly.

For the virtual and physical image recognition process of the hover
puck, the image sensor and the web camera are allocated above the scene
to transmit the platform image to the Python program to perform the
recognition. During the match, the position and speed of the hover puck
can be calculated accordingly.

To the end of the project, the virtual and physical hockey machines
can not only be controlled by the physical joystick, but also be performed
in the full virtual mode. The system will send the simulated scene image
of the hockey game in the server to the web browser, which allows
multiple users to monitor or participate in the match at the same time.

Kerwords : Image recognition ~ Cyber-Physical System ~ 3D printer ~ air

hockey table
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http://www.taiwanfoos.com.tw/html/air-hockey.html

https://www.coppeliarobotics.com/

https://en.wikipedia.org/wiki/HSI. and HSV

https://www.coppeliarobotics.com/helpFiles/index.html

https://www.opentech.tw/modules/store/?op=itempage&id=41

https://zh.wikipedia.org/wiki/%E6%AD%AS5%E9%80%B2%E9%A6%AC%E9%81%94

https://www.orientalmotor.com.tw/image/web_seminar/stkiso/20130307_stkiso_seminar.pdf

http://marsdiy.blogspot.com/2018/05/grblcnca4988.html

https://www.pololu.com/file/0J450/a4988 DMOS microstepping_driver with _translator.pdf

http://diy3dprint.blogspot.com/2013/11/4988.html

https://www.itread01.com/content/1549704434.html

https://www.comsol.com/support/knowledgebase/1172

https://medium.com/dayday-

space/%E9%A2%A8%ES5%8A%IB%E7%99%BC%E9%9B%BB-

%E9%A2%A8%E6%A9%9EF%E&%91%89%E7%89%87%E7%99%BE%E7%99%BE%E7%

A8%AE%E4%B9%8B%E9%81%B8%E8%B3%BC%E6%8C%87%ES5%8D%97-

£5£8d0d52669

https://etd.lib.nctu.edu.tw/cgi-

bin/gs32/tugsweb.cgi?o=dnctucdr&s=1d=%22GT070151056%22.&searchmode=basic#XXX

X

https://www.comsol.com/support/knowledgebase/1172

https://www.syndyn.com.tw/syndynnews5.html
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