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Pre-requisites:
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CNC, CAD, Machine Design, Microsoft Visual Studio C#, Windows Programming, etc.
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Overview: This course introduces the industrial CNC controller’s system structure, its application principle,
operation, human-machine interface (HMI) design tool, and development methods. Students can
become familiar with the value-adding system development technology of industrial CNC controllers
through this course, as they learn CNC HMI technology and understand the Microsoft Visual Studio
integrated development environment. Al methods in machining, with case studies, will be utilized,
with a special emphasis on trustworthiness, transparency, and alignment with engineering standards
and physical laws. Talented students will be cultivated for the precision machine tool industry.
Students can understand networking, HMI design, Al enhancement, and development methodologies.
Objectives: To cultivate students to be familiar with the design and development of industrial CNC value-

systems, and also PC NC controller structures.

1. Handouts and other printed information will be posted to eCourse 2.

Textbook 2. Papers related to HMI and CNC Controllers.
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Professor Yung-Chou Kao and Dr. Ayush Pratap
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Theme c Class | Demo |Practi| Other
Introduction |troduction of Machine Tool 9 D1, D2, D4, D8
Precision machinery




Industrial CNC
CNC structure PC NC structure 9 D1, D2, D4, D8
Human .
. Essentials of Colors and Beauty
Machine Basics on Human Machine Interface 9 D1,D2,D4, D8
Interface
. Network Programming
Networking Networking with CNCs 3 3 9 D1, D2, D4, D8
Case Study |Industrial case study 3 D1, D2, D4, D5
Team-based project Development and
Team work Implementation 9 D1, D2, D3, D4, D5, D8
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knowledge of CNC machine tool architecture used in machining )
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ooz B EAE BT 20 (Understand the human-machine interface of
*%|CNC machine tool operation and possess the ability to collaboratively plan and

conduct research in the professional field of user-friendly CNC human-
machine interfaces.)

D3

HiE A e B (F 2 N4 PCNC st e I er g 8 & 4R 4
BAELEHR22ZHERN 4 o (By working in groups to explore the PC NC
system architecture and compile and write special reports, students can develop
their professional paper writing skills.)
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BIFTR S 2 o2 Rk v 2 @ f2 4848 40 1 2 40 & # 4 74 4 o (Through team meetings,
D4 |# & 648 % & £ 1 |brainstorm innovative human-machine interfaces for CNC machining and seek
ALR AL 2 A 4 feasible solutions and the ability to fully address the value-added functions of
machining.)
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D5 Yy 4 (Through teamwork, cultivate communication, coordination, and
integration skills with people from different professional fields.)
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DS BEpNBEY AL |AEPLE2 4 o (Bystudying the architecture of various CNC controllers
W 4 from both domestic and international sources, we cultivate a proactive learning

attitude and build lifelong self-learning and growth capabilities.)
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D1 E & k83 B & 1 47438 2. & ¥ -oih(Possesses professional knowledge in the fields of mechanical and
opto-mechatronics engineering)

D2 {32 742 LT B & 1 42403 & 4847 7 2 it 4 (The ability to plan and execute special research
projects in the fields of mechanical and opto-mechatronics engineering.)

D38 £ 3% ~ 22 f 38 2 it 4 (The ability to write scientific papers and briefings)

D4 g7+ b= ja AR Sk 7 A5 & 1 208 482 7 4 (The ability to think creatively and independently
solve engineering problems integrating mechanics and optoelectronics)

D5 is4p s A B 133 & & 2 ic # (The ability to coordinate and integrate personnel across disciplines)

D6 24 ch R Y2 BL(A good international perspective)
LB EITHA 2 AR - BT s RG]~ W 2 iy 4 (Possesses teamwork spirit and leadership,
management, planning, and communication skills.)

D8 i & f AE Y &L 2 i 4

(The ability to learn and grow throughout life)

D9 Bife1 A2iAT ~ AL ¢ § & 4% B2 £ & |2 (Understanding the importance of engineering ethics, social
responsibility, and sustainability)




Notes:
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Class Time Classroom Office hour

Evaluation

Monday Innovation Building [Room: 531A
14:10~17:00 | Room 202 Tel: 2720411 # 33307

Wednesday 09:00~12:00

E-mail:imeyckao@ccu.edu.tw

A questionnaire is used to
investigate the lecturing and
student learning outcomes
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Weeks Teaching and Homework Progress Remarks
1 Introduction of precision machinery
9 Introduction of industrial CNC such as A-LNC, SYNTEC, DELTA, HW#1
FANUC, etc.
3 Introduction of the CNC operating system
4 |Introduction of the CNC framework and principle HW#2
Understand industrial
5 |Team project starts CNC Operation
practice
6 Introduction of HMI applications bCoIors, principles of
eauty, etc.
Microsoft Visual
7 Introduction of HMI design tools - iIHMI Studio IDE
HW#3
8 Introduction of HMI design tools — CNCs in general HMI layouts
9  [Mid-term exam and/or report Personal report
10 [Practices on HMI — CNCs, such as Syntec Visual Studio C#
11  |Practices on HMI — CNCs, such as Fanuc HW#4
12 [Introduction of networked applications - CNCs
13  [Introduction of tools — CNCs, in general HWH#5
14 |Term project design, development, and implementation HMI design and
development
15 [Term project design, development, and implementation HWH#6
16  [Term project design, development, and implementation HMI design and
development
17  [Term project design, development, and implementation HMI design and
development
18 |Term project report, presentation, and submission 'rl'ee;aonrwt-based final
Others: & 3A%12 > % < 3% o English is the official language in this course




