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SUMMARY 

As Canada’s engaged university, Simon Fraser University is defined by its dynamic 

integration of innovative education, cutting-edge research and far-reaching community 

engagement. SFU was founded in 1965 with a mission to bring an interdisciplinary 

approach to learning, embrace bold initiatives, and engage with communities near and 

far. Today SFU is consistently ranked amongst Canada’s top comprehensive universities 

and is one of the world’s leading teaching and research institutions.  

The School of Mechatronic Systems Engineering (MSE) proposes the creation of a 

Master of Engineering in Smart Manufacturing and Systems, which will align and 

reinforce SFU’s strategic and academic plans, as well as reinforce the Province of British 

Columbia’s commitment to stimulate industry-focused programs that support high 

demand occupations in the province’s technology sector. This will be achieved through 

the delivery of a unique interdisciplinary program in Smart Manufacturing and Systems. 

Students will emerge from the program with the interdisciplinary skills needed to meet 

the province’s growing demand for Advanced Manufacturing professionals, as well as the 

capacity to become national and international leaders in developing engineering solutions 

for increasingly smart manufacturing facilities.  

The future of manufacturing in the fourth industrial revolution, tagged as “Industry 4.0,” 

emerges from AI, automation and robotics, cyber-physical systems1, the Internet of 

Things (IoT) and other transformative technologies like digital twins2. In the Industry 4.0 

future, smart factories using additive manufacturing such as 3D printing and other 

computer-aided manufacturing systems are able to adaptively manufacture parts on 

demand, direct from digital designs. Sensors keep track of needed components and order 

them based on patterns of demand, taking "just-in-time" manufacturing to a new level of 

optimization. Entire supply chains can pivot with the introduction of new products, 

changes in consumption, and economic fluctuation. Optical sensors and machine-

learning-driven systems monitor the quality of components with more consistency and 

accuracy. Algorithms can predict when machines need to be fixed before they even break 

or dynamically reorganize production lines to enhance efficiencies because of artificial 

intelligence processing the massive amounts of data generated by IoT technology deeply 

integrated into the manufacturing process. 

 

  

 
1 Cyber-physical systems are integrations of computation, networking, and physical processes with feedback loops, 

where physical processes affect computations and vice versa. 

2 A digital twin is a virtual model of a process, product, service or system across its lifecycle using real-time data to 

enable analysis, learning and reasoning. 
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1) Proposed credential to be awarded 

Master of Engineering (M.Eng.) in Smart Manufacturing and Systems.  

2) Location of program 

The Smart Manufacturing and Systems (SMS) program will be hosted in the SFU Surrey campus. 

Its close proximity to Surrey City Hall and the developing Industry 4.0 industry clusters within 

the South Fraser region will allow for enhanced collaboration in building a sector-specific 

graduate engineering program that leads the change in manufacturing and operations in British 

Columbia.  

3) Academic unit(s) offering proposed program 

The new program will be offered by the School of Mechatronic Systems Engineering in the 

Faculty of Applied Sciences, in collaboration with the School of Computing Science.   

4) Anticipated program start date 

Fall 2021. 

5) Anticipated completion time 

It is anticipated that the program will typically be completed in four to five terms (16 or 20 

months). The duration depends on whether the students take a four or eight-month internship 

during their study.  

6) Contact information 

Dr. Edward Park, Professor and Director (Interim), 778-239-0196, ed_park@sfu.ca  

Dr. Uwe Glässer, Professor, 778-782-6775, glaesser@sfu.ca  
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PROGRAM DETAILS 

7) Aims, goals and/or objectives of the proposed program 

The primary goal of the proposed Smart Manufacturing and Systems (SMS) program is to help 

British Columbia and Canada to become more competitive in the race to implement innovative 

manufacturing technologies and systems. Canada’s manufacturing industries employ 1.7 million 

people—10% of the Canadian workforce—and generate 42% of all private-sector research and 

development activity. Canada’s strategic economic objective for advanced manufacturing is to 

increase both manufacturing sales and also exports by 50% each by 2030, to $1 trillion and $540 

billion respectively.3 However, because of fierce global competition and fast paced changes in the 

manufacturing sector, Canada has serious skill gaps and labour shortages in manufacturing: 

“skilled and digitally skilled labour are in short supply,”1 which will greatly weaken Canada’s 

competitiveness. The international market is embracing Industry 4.0, which rapidly alters 

traditional manufacturing, “providing a huge competitive advantage to economies such as China, 

U.S.A., Germany, and Japan that are investing strategically in technology and innovation in this 

sphere.”4 According to the latest labour market development strategy study by the City of Surrey, 

the skills gap for advanced manufacturing directly affects economic development in Surrey.5 

The leading-edge professional graduate degree program in SMS offers unique hands-on training 

in Industry 4.0 technologies, paired with real-world experience from an industrial internship 

program of at least four months; this way, it prepares graduates for working in the manufacturing 

sector related to Industry 4.0 and expedites their absorption into the job market. The existing 

Siemens Mechatronic Certification Program (SMCP) and industrial training equipment already 

available in the School of Mechatronic Systems Engineering (MSE) offers additional hands-on 

qualifications that will position SMS among the elite professional engineering programs in 

Canada. Graduates from the SMS program will be predestined to become leaders (engineering 

managers and entrepreneurs) in technology innovation shaping our future. While Siemens is a 

partner for SMCP, the company will not directly be involved in the design or delivery of the SMS 

program. However, it may serve in an advisory role and, through the already established Siemens 

Canada Engineering and Technology Academy model, contribute in further advancing the 

program to be in line with future Industry 4.0 needs of Canada’s manufacturing economy. 

Given the projected economic growth in advanced manufacturing, the increasing domestic and 

international demand for skilled labour in this sector, and the profound experience with 

 

3 The Innovation and Competitiveness Imperative: Seizing Opportunities for Growth. Report of Canada’s Economic 

Strategy Tables: Advanced Manufacturing. ISEDC, Government of Canada, 2018.  

https://www.ic.gc.ca/eic/site/098.nsf/eng/00021.html. 

4 Western Canada Advanced Manufacturing Conference, Seeding the Revolution: The Dialogue for Advancing 

Manufacturing Innovation & Transformation in Canada, Surrey, BC, 2017. 

5 Surrey Advanced Manufacturing and Innovation Economy: Labour Market Development Strategy, 2018. 

https://investsurrey.ca/sites/default/files/docs/amie_labour_market_development_strategy_final.pdf  

https://www.ic.gc.ca/eic/site/098.nsf/eng/00021.html
https://investsurrey.ca/sites/default/files/docs/amie_labour_market_development_strategy_final.pdf
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professional training in mechatronic systems engineering, one can expect strong demand for the 

proposed program. This also means a steady revenue stream for MSE, FAS and SFU. 

8) How does the proposed program fit within the mandate of the institution? 

The proposed program in SMS builds upon the Faculty of Applied Sciences’ strong commitment 

to technology-based innovation and furthers SFU’s interest in supporting the development of 

vibrant and technologically innovative communities. Through partnerships with the City of 

Surrey and industry leaders (such as Siemens, FESTO, KUKA Robotics) and by offering a 

cutting edge curriculum, this program is positioned to advance Faculty and University level goals 

in several key areas such as expanding industry collaborations within the South Fraser region, 

strengthening ties with the City of Surrey and surrounding municipalities, and expanding the 

talent pool for the manufacturing sector related to Industry 4.0. 

9) How does the proposed program support the current academic and strategic 

plan of the institution? 

The proposed SMS program is a direct outcome of the Faculty of Applied Sciences (FAS) 

Academic Plan 2019-20246, which outlines expansion and diversification of professional graduate 

programs. It also contributes to SFU’s strategic interest in capitalizing on opportunities and needs 

to advance innovation and exciting academic programming in Surrey, especially in creative 

technologies with special focus on professional degrees at the master’s level7. The program will 

have a strong applied orientation on education and hands-on training to prepare graduates for 

working in the manufacturing sector related to Industry 4.0.  

The mission of FAS’ “applied sciences” is to address problems in society that are increasingly 

becoming complex and interdisciplinary. The flexibility of this proposed new graduate initiative 

allows us to deal with the vast cross-disciplinary nature of this highly innovative sector that spans 

mechatronic systems engineering, manufacturing engineering, computer science, operations 

research, and other disciplines. This diversity will be reflected in the composition of the 

curriculum and the course structure, aiming for a wide range of knowledge and skills to optimally 

prepare graduates to work in professional environments that require a broad understanding of 

several key enabling technologies such as Internet of Things (IoT), robotics and automation, 

predictive maintenance, data analytics and AI.  

10) Target Audience 

The target audience for the SMS program is domestic students after completing a professionally 

accredited undergraduate engineering program and engineering professionals who are seeking to 

enhance their career opportunities in the emerging area of Industry 4.0. The program appeals to 

this audience for several reasons. First, the significant need of highly qualified personnel for 

 

6Faculty of Applied Sciences, Academic Plan 2018-2023, updated June 2018, (Source: 

https://www.sfu.ca/content/dam/sfu/vpacademic/files/vp_academic_docs/pdfs/AppliedSciences2019-2024.pdf) 

7Simon Fraser University, Five-Year Academic Plan 2019-2024, updated November 2018, (Source: 

http://www.sfu.ca/content/dam/sfu/vpacademic/files/academic_planning/SFU-Academic-plan-2019-2024.pdf)  

https://www.sfu.ca/content/dam/sfu/vpacademic/files/vp_academic_docs/pdfs/AppliedSciences2019-2024.pdf
https://www.sfu.ca/content/dam/sfu/vpacademic/files/vp_academic_docs/pdfs/AppliedSciences2019-2024.pdf
https://www.sfu.ca/content/dam/sfu/vpacademic/files/vp_academic_docs/pdfs/AppliedSciences2019-2024.pdf
http://www.sfu.ca/content/dam/sfu/vpacademic/files/academic_planning/SFU-Academic-plan-2019-2024.pdf


  

 “Industry 4.0”  

 

Full Program Proposal    Page 6 

 

adopting Industry 4.0 standards and technology in smart manufacturing, now and even more so in 

the future, means attractive employment opportunities. Second, the program offers a distinctive 

combination of the three key concentrations: hands-on experiential learning and training, 

specialized academic courses in Industry 4.0, and experiential learning through industrial 

internships at high-tech firms across Canada. Third, the integration of several transformative 

technologies such as automation and robotics, AI, predictive analytics, IoT and their fusion in 

interdisciplinary application fields naturally extends beyond smart factories to other high-tech 

sectors including but not limited to cyber-physical systems, smart transportation networks, and 

smart cities.  

In addition to the primary target audience, qualified international students can also apply to the 

program, but only for spots that are not need for domestic students and would be left unfilled 

otherwise. A higher tuition fee for international students helps subsidizing a lower tuition fee for 

domestic students and also pay for the professional Industry 4.0 training equipment. 

The ongoing SMSCP certificate program has graduated 120 students over the past two years, 

which is strong evidence of its demand and success. It is a comprehensive industry skills 

certification program offered in collaboration with Siemens, one of the world’s largest high-tech 

manufacturers. Through its hands-on training focusses on automated assembly lines, SMSCP 

creates highly talented professionals who can easily meet essential challenges of high-tech 

automation industries. Applicants mostly consisted of existing upper-level undergraduate 

engineering students from SFU. These students were interested in enhancing their theoretical 

knowledge with highly sought hands-on industry skills prior to their graduation for the purpose of 

expediting their absorption into the job market. The proposed “for credit” SMS program is a 

natural extension of the non-credit SMSCP for those students striving for much more advanced 

and deeper graduate-level industry skills education and training in Industry 4.0.    

11) Related programs in the institution or other British Columbia post-

secondary institutions and outside of British Columbia 

SMS will be uniquely positioned as the only master’s level professional degree program for 

training in Industry 4.0 in Western Canada. In B.C., there are no M.Eng. degrees offered in this 

area but several course-based M.Eng. programs in other areas of specialization: 

●    SFU offers a regular M.Eng. program (CIP: 14.13) through the School of 

Engineering Science (ENSC) that allows students to take a prescribed set of graduate 

and advanced engineering courses from ENSC, MSE, Computing Science, or the 

Faculty of Science in order to advance their skills and upgrade their training. 

●    UBC offers a M.Eng. program and a Master of Engineering Leadership (MEL). The 

former is a regular degree program focused in the areas of mechatronics design (CIP: 

14.42), mechanical engineering (CIP: 14.19), etc. The MEL is a hybrid professional 

degree program that combines graduate-level engineering courses with business 

courses. The focus is on cross-disciplinary technical instruction and personal 

leadership development in advanced materials manufacturing (CIP: 14.18), 

sustainable process engineering (CIP: 14.07), etc. 
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●    UNBC only offers a regular M.Eng. in Integrated Wood Design that focuses on 

modern wood engineering (CIP: 14.33). 

●    UVic also offers regular M.Eng. programs in the Departments of Mechanical 

Engineering (CIP: 14.19) and Electrical & Computer Engineering (CIP: 14.10).        

UBC offers the only B.A.Sc. degree in Manufacturing Engineering (CIP: 14.36) in B.C. The 

graduates of this program, as well as the graduates of SFU’s own B.A.Sc. programs in MSE and 

ENSC, would be strongly qualified for admission into the SMS program.  

Related programs outside of British Columbia 

With respect to MSc programs in Manufacturing Engineering outside of British Columbia, the 

following programs stand out. 

• McMaster University offers a Master of Engineering in Systems & Technology that 

delivers specialized training in digital manufacturing, automotive, automation, and smart, 

connected systems. This program has two pathways toward the degree: (i) Accelerated 

course & project based option, which requires completion of 7 courses plus a major 

project and takes 16 months to complete, and (ii) Accelerated course-based option, which 

requires completion of 10 courses and takes 12 months to complete. Co-op and 

experiential learning are optional components of this program.  

• University of Toronto offers a Master of Engineering in Advanced Manufacturing with 

two streams: Manufacturing Management that is suitable for students who seek to move 

into positions of leadership in industry, and Manufacturing Engineering that provides 

students with advanced manufacturing technologies and skills that can be deployed to 

increase the efficiency, productivity and profitability of the modern manufacturing 

industry.  

• Queen’s University and Western University jointly offer a Master of Engineering in 

Design and Manufacturing which is designed for working engineering graduates. This 

part-time program is designed to give practicing engineers the technical knowledge and 

business and management skills necessary for them to advance to the forefront of their 

profession. 

With respect to master’s degree programs focusing specifically on Industry 4.0, 

• National University of Singapore offers a Master of Science in Industry 4.0, an 

interdisciplinary program that trains students about the changing nature of industries by 

focusing on how to enhance productivity in the workplace. This program takes between 

12 and 18 months for full-time students and between 18 and 36 months for part-time 

students. Students in this program take four core courses and five elective courses and do 

an industry and consulting application project at the final year of their education. The 

program curriculum is specifically designed in accordance with the Singapore Smart 

Industry Readiness Index to help companies in transforming their capabilities through 
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their human capital, and support Singapore’s drive towards becoming a Smart Nation.  

 

• Rutgers University offers a Master of Science Degree in Industrial and Systems 

Engineering that provides advanced training in critical areas that span three degree 

options in industrial and systems engineering, production and manufacturing systems 

engineering, and quality reliability engineering. The program is designed to integrate 

theory with applied training and skills and students will combine diversified coursework 

with hands-on learning and research. In this program students take three core and five 

elective courses. 

• University of Wisconsin–Madison offers a fully online master’s program in 

Manufacturing Systems Engineering consisting. This 30-credits program is specifically 

designed for working professionals to provide them with cross-functional expertise 

needed to drive creative product and process development, efficient production, and 

timely delivery to the customer through a systematic approach to finance, methods, 

materials and technology across traditional departmental boundaries. 

 

• Esslingen University of Applied Sciences in Germany offers the Smart Factory Master’s 

program that gives students the opportunity to acquire skills in planning, developing, 

monitoring as well as in supply, production, procurement and sales & marketing. This is a 

three-semester program and designed in detailed discussion with regional industry to 

comprehensively include “Industry 4.0” in the program to provide graduates with a solid 

foundation for their subsequent career. 

 

• Charles III University of Madrid in Spain offers a master’s program in Connected 

Industry 4.0. This is a one-year program structured around five modules: Introduction to 

the Connected Industry 4.0, Cyber-physical Systems, Intelligent Networks, Industrial 

Processes and Services and Data Processing and their security. Students will be placed in 

an internship position and they need to write their master's thesis.  

12) What differentiates the proposed program from all other related programs 

in the province? 

Most prominent Canadian universities offer master level Mechanical Engineering programs. Few 

of them, including University of Toronto, McMaster University, University of Calgary and 

University of British Columbia, offer customized programs with a focused perspective on 

Manufacturing Engineering.  

All of the above-mentioned programs are similar to the SMS program in terms of providing 

students with advanced topics of Manufacturing Engineering. SMS will integrate both theoretical 

and practical education as a part of its curriculum with the aim of delivering education and 

training based on cutting-edge technologies in production to graduate qualified multidisciplinary 

students. The proposed program is different from other similar programs in two important 

aspects: first, it has a predominant and comprehensive focus on Industry 4.0 topics such as smart 
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factory, big data analytics, industrial IoT and digital twin technology as a complete training 

package. Second, the proposed program offers unique lab courses that provide students with 

hands-on experiences qualifying them to work in industry immediately after graduation. As a 

result, the graduates of the program will be equipped to handle the type and scale of data 

generated by Industry 4.0’s digital systems, dubbed a “digital twin,” which is a near-real-time 

digital image of physical manufacturing process that help optimize manufacturing performance.  

Moreover, unlike the SMS program the reviewed programs do not have a compulsory industrial 

internship education component. 

In the proposed program, students will gather practical work experience and skills through a 

mandatory industrial internship, working for either four or eight months (one or two terms) with 

industrial employers in the advanced manufacturing sector regionally and across Canada. 

Industrial internships form a key component of the program to provide students with a realistic 

understanding of challenges and opportunities in advanced manufacturing and the practical side 

of adopting Industry 4.0 technologies. MSE has a strong track record for their internship 

programs and many years of experience from internship collaborations with a broad range of 

industrial employers in the Canadian advanced manufacturing market. The option of either four 

or eight months of internship provides additional flexibility to accommodate the preference of 

students and also meet expectations of industry partners for accepting interns. Students from this 

program can expect to be paid well during their internship. 

13) An overview of the level of support and recognition from other post-

secondary institutions, and relevant regulatory or professional bodies 

The program was conceived after consultation with the following organizations and groups: City 

of Surrey, Faculty of Applied Science External Advisory Board, MSE External Advisory Board, 

Engineers and Geoscientists British Columbia (EGBC), Canadian Manufacturers and Exporters 

(CME), Siemens Canada, and FESTO. Responding to the proposed SMS program, letters from 

the University of British Columbia, the University of Victoria, City of Surrey, Surrey Board of 

Trade, and 15 commercial enterprises, including global leaders in high-tech industrial sectors 

such as KUKA Robotics Canada, FESTO and Siemens Canada, Digital Industries are all strongly 

positive in their support of the program. In total, MSE received 19 support letters, copied in 

Appendix 3. 

The opinions expressed confirm that engineering professional degree programs are in high 

demand in Canada. With few successful professional master’s programs established in B.C. and 

across Canada, SMS will fill a specific niche market in B.C. The letters leave no doubt that 

immediate action for producing more Industry 4.0 talent is imperative for Canada’s advanced 

manufacturing sector and that MSE is well recognized as a competent academic leader to offer 

such a program at SFU in Surrey: “This program is the first of its kind in Western Canada and 

aligns with Siemens’ goal to invest in Canadian education and in students.”8; “Given the current 

global economic landscape and industry’s growing demand for high-tech solutions, there is great 

clarity to the value of establishing British Columbia and Canada as leaders and competitors in 

 
8 K. Malleret, Director of Industrial Services Siemens Canada Ltd. 
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relation to Industry 4.0.”9; “This is a cutting-edge curriculum and the program is well-positioned 

to advance the Faculty and University level goals in several key areas.” (UVic)10 

MSE is developing the SMS program in consultation with the respective engineering units at the 

University of British Columbia and the University of Victoria to ensure the program allows for 

collaborations across post-secondary institutions. Both institutions recognize the need for such a 

program and have expressed their intention to collaborate with MSE/SFU. Further details are 

provided in the respective support letters from UBC and UVic (Appendix 3). 

14) What added value will the proposed program offer graduates in terms of 

employment opportunities?  

The only other program in the same field offered at SFU is the Siemens Mechatronic Certification 

Program in the School of Mechatronic Systems Engineering. This non-degree program focuses on 

automated assembly lines using state-of-the-art industrial training equipment and creates highly 

talented professionals (mainly targeting undergraduate students) who can easily meet the 

challenges of traditional high-tech automation industries. The training does not, however, 

include knowledge and skills for the deep integration of Industry 4.0 technologies, the 

sophisticated interplay between automation and robotics, IoT devices11, big data analytics and AI, 

taking dynamic optimization of production lines and predictive maintenance12 to a new level. 

Likewise, the virtual realization of physical production processes for analytic purposes, a.k.a. 

digital twins, is becoming the backbone of the manufacturing industry. 

 

The Siemens certification program and the SMS program complement each other in meaningful 

ways, and students in the SMS program will have the option of taking the 

external Siemens exams to receive the certification, if wanted. However, the latter can by no 

means substitute the unique knowledge, training and skills offered by the 

professional graduate degree program, which greatly improves the opportunity for employment in 

highly paid engineering/managerial jobs. Besides, the curriculum content and learning outcomes 

of the certificate program are exclusively driven by Siemens, while the SMS program is wide 

open to partner with any advanced manufacturing technology companies, as is evident from the 

range of industry partners who provided letters of support expressing their interest in the 

program, including FESTO, KUKA, Fanuc, etc. The specific and specialized highly sought-

after occupations (e.g., digital twin engineers, industry IoT system developers, Industry 4.0 

engineers/managers) that SMS graduates will compete for in the job market are not available to 

the non-degree Siemens certification graduates.     

 

 
9 J. Olson, Dean, Faculty of Applied Science, UBC  

10 C. Bradley, Associate Dean Research, Faculty of Engineering, U. of Victoria 
11 IoT devices, or any of the many things in the internet of things, are nonstandard computing devices that connect 

wirelessly to a network and have the ability to transmit data. 

12 Predictive maintenance is a proactive strategy for continuously monitoring the condition of machine components to 

forecast their future failure point and replace parts, based on a plan, in time before they fail. 
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15) Do potential employers require a degree for graduates to gain employment in 

the field?  

Industry 4.0 is more than technological advancement; it also has to prioritise human resource 

development, which involves developing the skills that will be required in the future [11, 12]. 

New qualifications and a new skill-mix demanded by Industry 4.0 will need to be changed 

educational profiles, as well as education and training policies [10]. In the emerging Industry 4.0 

era, the future of work in manufacturing will require graduates with advanced professional 

degrees such as the proposed SMS program. Fast computing power, a proliferation of IoT 

sensors, and an exponential growth in the ability to capture data in manufacturing and products 

are presenting new opportunities that require new talent. The SMS program will produce such 

talent, e.g., highly specialized digital twin engineers who can help manufactures gain an 

understanding of their product and manufacturing process, thereby enabling better performance 

thorough enhanced design and predictive maintenance. 

The number of engineers trained in handling the type and scale of data generated by digital twins 

in Industry 4.0 is increasing, but still falls far short of anticipated demand (refer to the support 

letter from Global Automakers of Canada).  

16) Potential areas/sectors of employment for graduates and/or opportunities for 

further study in the field 

The main technologies that comprise Industry 4.0 include digital manufacturing, IoT, robotics and 

automation, cyber-physical systems, predictive maintenance and big data analytics. Engineering 

skills across all disciplines will be needed to design, build, troubleshoot and maintain Industry 4.0 

technologies. Students completing the proposed SMS program will be able to pursue additional 

education and training through graduate studies (e.g., Ph.D., MBA) across a wide variety of 

interest areas including mechatronics, information technology, data science, manufacturing, and 

business administration and management. 

17) Does the proposal lead to a specific occupation? 

1. Digital twin engineers: create virtual representations of products and manufacturing 

processes, integrate these with the necessary digital elements (including software, data, 

and chips) into a single design to produce the highest-quality product and help to 

optimize its design, monitor its performance, predict its maintenance and improve the 

overall consumer experience.  

2. Advanced manufacturing and mechatronics engineers: coordinate and 

manage manufacturing processes in plant. Maintain broad knowledge of product 

design, manufacture and assembly techniques. Develop and implement product quality 

standards. Evaluate and improve manufacturing methods for maximum efficiency. 

3. Industry IoT solution architects and system developers: mapping the manufacturers needs 

to system requirements and technical requirements; producing the technical 
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specifications, integrating different technologies and platforms such as such as remote 

operation centers, predictive maintenance, or assisted operations through augmented 

reality. 

18) What labour market needs would the proposed program meet for the 

province? (Please include no more than 5 applicable National Occupational 

Classification (NOC) codes.) 

The currently available National Occupational Classification (NOC) codes do not fully capture 

mechatronic and manufacturing engineering qualifications relevant to Industry 4.0 technologies 

and, as such, do not show the full picture of the labour market needs. Likewise, for the codes 

listed below the job openings to job seekers ratio does not reflect effectively the job market 

situation for advanced manufacturing nationally and regionally, as discussed in detail, for 

instance, in the report by Canada’s Advanced Manufacturing Economic Strategy Table [10]. The 

recent survey on the advanced manufacturing and innovation economy labour market 

development for the City of Surrey speaks of the same issue [1]. When including in this equation 

the rapidly growing demand for a digitally skilled workforce critical for transforming Canada’s 

advanced manufacturing sector to adopt smart manufacturing technologies, the picture of actual 

labour market needs looks very different. In fact, “skilled and digitally skilled labour are in short 

supply” [1], which is considered a key barrier standing in the way of achieving our manufacturing 

production goals and growth rates. This situation prompted the creation of a national skills and 

talent initiative to train and recruit the Industry 4.0 workforce needed to ensure Canada’s 

competitiveness in a global manufacturing market—as associated with the vision 

#MadeBETTERinCANADA. 

2232 Mechanical engineering technologists and technicians  

Projected Job Openings: 8,400 

Projected Job Seekers: 9,500  

http://occupations.esdc.gc.ca/sppc-cops/occupationsummarydetail.jsp?&tid=90 

2233 Industrial engineering and manufacturing technologists and technicians  

Projected Job Openings: 8,000 

Projected Job Seekers: 8,400 

http://occupations.esdc.gc.ca/sppc-cops/occupationsummarydetail.jsp?&tid=91 

2141 Industrial and manufacturing engineers 

Projected Job Openings: 5,000  

Projected Job Seekers: 6,600  

http://occupations.esdc.gc.ca/sppc-cops/occupationsummarydetail.jsp?&tid=73 

 

 

http://occupations.esdc.gc.ca/sppc-cops/occupationsummarydetail.jsp?&tid=90
http://occupations.esdc.gc.ca/sppc-cops/occupationsummarydetail.jsp?&tid=91
http://occupations.esdc.gc.ca/sppc-cops/occupationsummarydetail.jsp?&tid=73
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Table 1. B.C. Labour Market Outlook 2019 

NOC Employment 

2019 

Job 

Openings 

2019-2029 

 

Average 

Annual 

Replacement 

Rate 

 

Median 

Wage ($) 

 

Low Wage 

($) 

 

 

High Wage 

($) 

2232 2,064 636 2.0% 23.00 33.00 52.82 

2233 1,777 490 2.4% 17.88 28.00 46.85 

2141 1,340 470 2.5% 20.21 33.61 48.23 

https://www.workbc.ca/Labour-Market-Industry/Labour-Market-Outlook.aspx 

 

19) Plans for admissions and transfer within the British Columbia post-

secondary education system 

 

Any graduate from the B.C. post-secondary education system holding a B.A.Sc. with a 

cumulative grade point average (GPA) of 3.0 (on a scale of 0.0 - 4.33) or equivalent will be 

eligible to apply for the program. Engineering graduates from UBC and UVic, along with 

qualified graduates from other B.C. post-secondary institutions, are in the core group of the 

student population targeted by the program. Transfer within the B.C. post-secondary education 

system would not be possible though due to the highly specialized nature of the program, as well 

as the lack of a similar program within B.C. 

Graduates from this program will be eligible to apply for other graduate programs (e.g. Ph.D. or 

MBA programs) anywhere in Canada.    

20) Enrolment Plan  

The anticipated student enrollment for the SMS program over the first three years focuses on full-

time students only as the program will not offer a part-time option during this time period. The 

projected enrollment numbers are partly based on the actual enrollment for the professional 

graduate program in Big Data over its first three years and also on the actual enrollment for the 

Siemens Mechatronic Certification Program over its first two years. For the targeted starting date 

of September 2021, the following table summarizes the anticipated (and minimum viable) 

enrollments for the academic years 2021-2023. Based on the past trend for the existing 

professional programs in the Faculty of Applied Sciences, we anticipate a further increase in the 

number of applications but intend to keep the enrollment number at the 2022 and 2023 level of 

approximately 36~48 students as steady-state enrollment, since it matches our delivery capacity.  
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Table 2. Expected number of applications and enrollment, SMS program 2021-2023 

 

Start Year 2021 2022 2023 

Students enrolled 24 (18) 36 (24) 48 (30) 

Applications 100 150 200 

 

Our enrolment plan includes a commitment to ensure increased participation of women in 

Mechatronic Systems Engineering. The broad vision of how Industry 4.0 technology will 

transform manufacturing with far reaching implications for the future workforce and the 

ecosystem surrounding the fourth industrial revolution should make this interdisciplinary field 

appealing to female graduate students. We will focus on representation of female role models in 

the images we use on social media and in our advertising. The current number of female students 

enrolled in the Siemens Mechatronic Certification Program is 20%, up from 10% in the previous 

year. Currently, 25% of all graduate students in Mechatronics System Engineering are female. 

The number of credentials awarded each year at steady-state enrollment in the SMS program is 

anticipated to range between 44 and 48, not including any credentials from the Siemens 

Mechatronic Certification Program awarded to SMS students.   

21) Delivery methods 

The program will be delivered in a traditional in-person classroom-based setting integrated with 

hands-on lab settings. Students will complete at least 30 units of graduate work divided into three 

sections: 12 units of specialized hands-on lab courses, two courses with 6 credits each, 12 units of 

required core courses, 3 units of electives,  and either 3 or 6 units for internship, typically 

working for at least four months with an industry partner in the advanced manufacturing sector 

anywhere in Canada. The program does not have a capstone. It will be delivered using a cohort 

model; this is required to manage the logistics around the highly specialized lab courses, which 

heavily rely on cutting-edge industrial assembly line equipment, including industrial robots and 

manufacturing stations. Further, it will allow to streamline organizational efforts for placing 

interns at industry partners, normally during summer terms, and fall terms for students who take 

an 8-months internship. 

22) Eligibility for scholarships, awards, and financial aid 

Students admitted to the program will not be able to apply for awards associated with the 

University’s operating budget. However, they will be eligible to apply for private awards, and 

MSE will be approaching external entities for funding for such awards. Additionally, we will also 

seek industry sponsored scholarships from our industry partners. This portion of SMS student 
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funding is expected to increase through building a strong reputation of the program over the first 

three years and beyond. Note that active SMS students will still be eligible to utilize the 

University’s financial aid program.   

23) Does the proposed program offer an alternative exit, if appropriate? 

Striving for excellence in graduate student education, admission to the SMS program will be 

highly competitive. This is not just to build a strong reputation of the program but also to ensure 

that admitted students will successfully graduate from the program in time. However, in the rare 

case that a student cannot complete the degree program for unforeseeable reasons, MSE still 

offers an alternative exit through the existing Siemens Mechatronic Certification Program. This 

way, students will still be able to acquire a professional qualification that greatly enhances their 

chances of employment in a high-tech manufacturing sector. All active SMS students will also 

have the opportunity to take advantage of the Siemens Mechatronic Certification Program, which 

is complementary in nature to the SMS degree program. The additional qualification would 

complement their education and training in a meaningful way. Still, this will be an optional 

choice rather than a formal requirement for graduating from the SMS program. 

24) Resources required and/or available to implement the program  

The proposed specialized hands-on lab courses, Smart Factory I and II, will focus on hands-on 

learning of various Industry 4.0 technologies, both hardware and software. These labs will be run 

by a new laboratory instructor (or University Research Associate) who are knowledgeable in the 

lab content. The lab courses will be run in a dedicated lab space in Galleria 4 of SRYC. This lab 

space already houses the recently acquired state-of-the-art robotic and automation hardware and 

software from Siemens and Festo, as well as premium workstations and monitors. The plan is to 

add additional equipment to develop a unique “Cyber-Physical Lab,” which will be a professional 

and compact Industry 4.0 learning system that integrates key components from various vendors 

(Siemens, Festo, KUKA, etc.). It will include all the technologies and components needed for 

communicating and training an in-depth knowledge of Industry 4.0. It will have a modular, 

flexible and scalable design to accommodate various learning scenarios and cohort sizes. Building 

on lessons learned from the Siemens Mechatronics Certification offerings, we will limit 

enrollment in each lab section to 24 spots and have the instructors spending the time in the lab 

with the students. This will ensure that we can offer a truly premium lab experience by ensuring 

we have a high-quality lab for students admitted into this program.  

Overall, the program will use current faculty and when demand grows in 2 years additional 

faculty will be hired to add to the complement (see also Appendix 7) to teach its specifically 

designed SMS courses. As some of the key courses are laboratory heavy, they require 

participation of technical staff and teaching assistants who will be paid through the funds 

generated by the SMS tuition fees. A full-time program coordinator will be hired from the funds 

as well. Finally, additional state-of-the-art laboratory equipment for hands-on Industry 4.0 

training will be needed to increase the existing lab capacity. 
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25) Program evaluation and academic/administrative oversight 

The steering committee for the SMS program consists of the program director (currently Dr. Ed 

Park), the program advisor (currently Dr. Uwe Glässer), the MSE graduate program chair 

(currently Dr. Patrick Palmer), the director of MSE (currently Dr. Ed Park), one instructor in the 

program (currently Dr. Amr Marzouk), and MSE academic and administrative services manager 

Julibeth Fernandez. 

MSE will also establish an external advisory board for the SMS program. The committee will 

consist of five members on three-year terms and will be invited from those who provided the 

letters of support. Please see Appendix 5 for further details. 

The SMS program will be reviewed internally using the same mechanisms that are used to review 

the other graduate programs in MSE. Program changes will be administered through the existing 

MSE Graduate Program Committee. 

26) Faculty member’s teaching/supervision 

The specifically designed new SMS courses will be taught by new faculty members to reduce the 

impact on teaching loads in the existing programs within MSE. However, MSE and CS together 

have the expertise to cover for these courses if the teaching loads were not of a concern. Below is 

a list of existing faculty members who can teach the above courses as a team (so that their 

involvement in this program does not significantly affect their responsibilities in other programs) 

in the first year, until the new faculty members are hired.    

 

1. Woo Soo Kim, Associate Professor (teaching 10%) 

 Area: Additive Manufacturing and 3D Printing 

2. Mehrdad Moallem, Professor (teaching 10%) 

 Area: Mechatronics, Control and Automation, Cyber-Physical Systems 

3. Edward Park, Professor (administration and teaching, 20%) 

 Area: Mechatronics, Robotics and Automation, IoT 

4. Gary Wang, Professor (teaching 10%) 

 Area: Product Design and Optimization 

5. Amr Marzouk, Lecturer (teaching 10%) 

 Area: Mechatronics, Industrial Control, IoT 

6. Farid Golnaraghi, Professor (teaching 10%) 

 Area: Mechatronics, Intelligent Systems 

7. Mohammad Narimani, Lecturer (teaching 10%) 

 Area: Mechatronics, Industrial Control 

8. Flavio Firmani, Lecturer (teaching 10%) 

Area: Design of Mechanisms, Robotics 
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9. Ramtin Rakhsha, Lecturer (teaching 10%) 

Area: Robotics and Control 

10. Ahmad Rad, Professor (teaching 10%) 

 Area: Robotics, Intelligent Systems 

11. Taha Al-Khudairi, Laboratory Engineer and Instructor (teaching 10%) 

 Area: Mechatronics, Industrial Control, Robotics 

12. Behraad Bahreyni, Associate Professor (teaching 10%) 

 Area: MEMS, IoT 

13. Mohammad Tayebi, University Research Associate (Computing Science) (teaching 

10%) Area: Data Mining, Machine Learning 

14. Uwe Glässer, Professor (Computing Science) (administration and teaching, 10%) 

Area: Big Data Intelligence, Cybersecurity 

New faculty candidates must hold a PhD degree and should have: (a) a strong background in 

quantitative methods relevant to the smart manufacturing (Industry 4.0) domain such as industrial 

IoT, digital twin, machine learning, data science and data analytics and/or operations research, (b) 

a strong interest in teaching and supervision of topics related to the area of smart manufacturing 

and operations management, (c) a demonstrated ability and desire to publish in international high-

impact journals, and (d) a strong ability to work effectively within and across groups, and (e) 

fluency in English, both spoken and written. 

27) Is the program focus primarily on meeting social benefit(s) or economic 

benefit(s)?  

The program offers graduates socioeconomic benefits from well paid jobs in a highly attractive 

and growing job market. Because of the inevitable need for the advanced manufacturing sector to 

enhance their competitiveness in a global market through the adoption of Industry 4.0 technology, 

the prospects for compensation and job security will also remain competitive for the foreseeable 

future. This aspect is illustrated in the following diagram13: 

 
13 Sam Charles, Why Manufacturing Engineering is the right fit for you, School of Engineering, The University of 

British Colombia, 2019. 

(Source: https://engineering.ok.ubc.ca/2019/05/24/why-manufacturing-engineering-is-the-right-fit-for-you/) 
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Employment growth and wages in Canada’s manufacturing sector continue to grow. The sector 

accounts for 7% of the provincial GDP, and 11% of Canada’s GDP. Manufacturing is the largest 

goods producing sector in the country providing value-added goods production such as aerospace, 

automotive, machinery, electronics. It sits comfortably ahead of mining, oil & gas (8.6%) and the 

other traditional sector of the economy, agriculture, forestry and fisheries (1.6%). 

 

BC is #3 in Canada in terms of manufacturing employment, more than Alberta and roughly 3x the 

levels of people employed in, Saskatchewan and Manitoba. Stats Canada data indicates that 

178,300 manufacturing jobs exist in BC, a 2.2% growth from December 2017 to January 2018 

and an overall 4.6% growth from January 2017 to January 2018. 

28) How would the proposed program advance social goods or government 

priorities?   

Canada’s Advanced Manufacturing Economic Strategy Table concludes that the adoption of 

Industry 4.0 technologies is absolutely critical for succeeding in the increasingly competitive 

international market for advanced manufacturing [10]: “With the right technologies in place—

robotics, additive manufacturing and big data analytics—Canadian manufacturers can spur 

innovation and transform the efficiency of their operations. We have developed a roadmap to 

achieve this vision by creating a stronger investment-friendly framework, shifting Canada’s 

manufacturing culture to accelerate technology adoption, and growing an inclusive and digitally 

skilled workforce.” Responding to the shortage of a much needed digitally skilled workforce, the 

Economic Strategy Table pushes for a Skills & Talent Initiative [10]. 

The program aligns with the B.C. Government’s strategy to invest in growing technology and 

innovation in the province and its vision to promote the City of Surrey as a second Lower 

Mainland downtown and to build an innovation corridor that will drive economic growth and 

create good jobs and opportunity for people in Surrey and the Fraser Valley. “Creating an 
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innovation corridor in Surrey and up the Fraser Valley will create good jobs, attract talent, reduce 

commute times and raise the standard of living.” [18] 

Industry 4.0 can open the door to new revenue opportunities and business models by offering 

solutions to challenges such as lack of resources and rising operational costs. According to the 

2018 Management Issues Survey by the Canadian Manufacturers & Exporters (CME) [14], 80% 

of respondents plan to invest in training and 53% of them plan to invest in advanced 

manufacturing technologies in the next three years. 

29) What social, cultural, regional, community, environmental, institutional 

and/or intellectual benefit would the proposed program provide? 

Social innovations are new strategies, concepts and solutions that aim to meet challenges of the 

society in a better way than existing practices. Industry 4.0 is closely connected with 

innovation which can accelerate the society toward an innovation-based economy with 

knowledge, data, and the IoT as its pillars. This new economic paradigm will affect the current 

markets and business processes and pave the path to a new age of digitization. This move will 

result in smart and resource-efficient production models creating value for people and societies. 

The deployment of robots in manufacturing not only increases productivity but also means 

humans can avoid tasks that are tiring, dangerous or unhealthy. The concept of smart factories 

allows to shift the focus of human labour from working in production lines to more creative tasks 

like monitoring, supervision and maintenance. 

30) How would the proposed program support economic growth and/or 

government economic priorities?  

IoT (Internet of Things) applications in manufacturing and factory settings will generate $1.2–

$3.7 trillion of global economic value annually by 2025. Industry 4.0 technologies have the 

potential to boost the productivity of the world’s factories by 10–25%, adding 1–1.5% to 

Canada's annual productivity growth [9]. In their 2018 report on “The Innovation and 

Competitiveness Imperative: Seizing Opportunities for Growth,” Canada’s Advanced 

Manufacturing Economic Strategy Table lays out the imperative for meeting Canada’s strategic 

objectives to increase both manufacturing sales as well as exports by 50% each by 2030, to $1 

trillion and $540 billion respectively [10]. Growing the manufacturing sector requires Canada to 

diversify its export markets, since the national market is comparatively small. “The success of the 

manufacturing sector is shaped by Canada’s relationship with the world. Canada needs to be more 

competitive if it is to become a leading manufacturing nation front and centre on the world stage.” 

Decisive adoption of transformative technologies associated with Industry 4.0 is absolutely 

critical for succeeding in the increasingly competitive international market for advanced 

manufacturing [10]:  

“With the right technologies in place—robotics, additive manufacturing and big data 

analytics—Canadian manufacturers can spur innovation and transform the efficiency of 

their operations. We have developed a roadmap to achieve this vision by creating a 

stronger investment-friendly framework, shifting Canada’s manufacturing culture to 
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accelerate technology adoption, and growing an inclusive and digitally skilled 

workforce.” 

Failing to do so is not an option: “Canadian manufacturers will either adopt technology or die.” 

The strategic vision considers the fact that skilled and digitally skilled labour are in short supply 

as one of the five barriers that stand in the way of achieving our manufacturing goals and 

realizing our ambitions [10]: “Lack of knowledge distribution is what limits the speed of growth. 

If we can learn best practices and disseminate knowledge faster than others, then we will succeed. 

We will have the leading edge.” 

To address this challenge, the Economic Strategy Table pushes for a Skills & Talent Initiative 

comprising: i) a talent pipeline, ii) a programs and skills network, and iii) job grants, skills 

curriculum, and lifelong learning. Responding to this national strategic initiative for education 

and training of a digitally skilled workforce, the primary goal of the Smart Manufacturing and 

Systems program is to help Canada’s manufacturing sector to become more competitive in the 

race to implement innovative manufacturing technologies and systems. Graduates from this elite 

program will be leaders in shaping the future of advanced manufacturing. 

31) What direct and/or indirect economic, industrial or labour market benefits 

would the program offer the student, community, region or province? 

The program aligns with the B.C. Government’s decision to invest in growing technology and 

innovation in the province and its vision to promote the City of Surrey as a second Lower 

Mainland downtown and to build an innovation corridor that will drive economic growth and 

create good jobs and opportunity for people in Surrey and the Fraser Valley. “Creating an 

innovation corridor in Surrey and up the Fraser Valley will create good jobs, attract talent, reduce 

commute times and raise the standard of living … Working with our partners, we will create an 

innovation hub where companies and talent will cluster, supporting our goal of a strong, 

sustainable economy that benefits the entire province.” [18] 

A recent study on an advanced manufacturing and innovation economy labour market 

development strategy for the City of Surrey [1] concluded that employment in the advanced 

manufacturing and innovation sector in Surrey is estimated to be 18,090 in 2016, divided between 

advanced manufacturing at about 9,800 (54%) and the innovation economy at about 8,300 (46%). 

Based on the most conservative growth scenario, hiring requirements for the advanced 

manufacturing and innovation sector in Surrey over the next decade are projected to be about 

5,470, which is 30% of current employment. Most of this hiring (55%) is expected to occur with 

advanced manufacturers and the remainder (45%) with innovation economy employers. In the 

“high growth” scenario, employment would grow to about 36,200 over ten years, doubling 

employment in Surrey's advanced manufacturing and innovation sector. The following table 

shows the types of manufacturing companies in Surrey [1]: 
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Table 3. Different types of manufacturing companies in Surrey

 

Very few manufacturers have automated systems that move and monitor materials from one 

manufacturing station to another or have automated systems that supply the raw materials 

required for manufacturing purposes. The majority of the manufacturing workforce consists 

primarily of unskilled workers on the production floor with on-the-job training provided by the 

company. Generally, there is limited use of technologists and technicians. Semi-skilled and trades 

personnel are used for the operation of some manufacturing equipment and other production 

activities as well as equipment maintenance, repair and servicing [1]. Engineers are used by a few 

companies primarily for product design and development. 

Because most companies are focusing on today’s business, they are not investing in Industry 4.0 

skills. Most companies rely primarily on on-the-job training for existing workers, particularly 

with unskilled production workers. There is limited use of short-term training courses provided 

by external trainers (e.g. boot camps to learn Industry 4.0 skills) and limited use is made of the 

Canada Job Grant for the upskilling of existing employees.  

In response to the skills gap for advanced manufacturing in Surrey the study proposes as part of 

an action plan that the City of Surrey in conjunction with industry, SFU and KPU should design 

and implement a program to interest local high school students in a career in manufacturing [1]. 
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Smart Manufacturing and Systems 
MASTER OF ENGINEERING

Admission Requirements

Program Requirements

 
 



"Industry 4.0" 

CMPT 741-Data Mining (3) 

CMPT 780 -Machine Learning (3) 

MSE 981 - Industrial Big Data Analytics (3) 

and one of 

MSE 780 -Manufacturing Systems (3) 

MSE 812 -Advanced 3D Printing (3) 

MSE 995 - Advanced Modeling and Prototyping (3) 

and a minimum of 3 units chosen in consultation with the graduate program chair 

and a minimum of one industrial internship 

MSE 795 - Industrial Internship (3) 

Program Length 

Students are expected to complete the program requirements within four terms. 

Academic Requirements within the Graduate General 

Regulations 

All graduate students must satisfy the academic requirements that are specified in 

the Graduate General Regulations, as well as the specific requirements for the program in 

which they are enrolled. 
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FACULTY OF APPLIED SCIENCES 
School of Mechatronic Systems Engineering 
 
 
Central City Galleria 4, 4388 
250-13450 102 Avenue,  
Surrey, BC Canada   V3T 0A3 

Edward J. Park, PhD, PEng 
Professor & Director (Interim) 
Associate Member, Faculty of Health Sciences 
 
TEL: 778.782.8662      
FAX: 778.782.7514    
EMAIL: ed_park@sfu.ca  

  
 

 
 

 
 

MEMORANDUM  
Date: June 26, 2020 

To:   Dr. Parvaneh Saeedi, Associate Dean, Research & Graduate Studies, Faculty of Applied 

Sciences 

From: Dr. Ed Park, Acting Director, School of Mechatronic Systems Engineering   

Re: New course proposals and course modifications 

 

 

 

The School of Mechatronic Systems Engineering has approved the following new courses and course 

modifications:   

 

1. New courses 

 MSE 910 

 MSE 923 

 MSE 924 

 MSE 980 

 MSE 981 

 

2. Course modifications 

 MSE 995 

 

 

Best regards, 

 
 

Ed Park  

 



MSE 910 3

Industrial Internet of Things 
Industrial IoT

The Internet of Things (IoT) looks at its application to industrial systems and digital transformation 
technologies. Study of data collection, visualizaton, analysis, security, privacy, and optimization in 
IoT and Industrial IoT (IIoT). Implementation aspects of IoT devices in Industry 4.0 and digital twin 
technologies.

This course provides students enrolled in the new Master of Engineering program in Smart Manufacturing and
Systems (a.k.a. Industry 4.0) with fundamentals and cutting-edge engineering perspectives on IoT technologies
and their applications.

Fall 2021 3 hrs/week for 13 weeks

1 time/year 48

None

Recommended prerequisite: MSE 310 or equivalent



A new faculty/instructor will be hired to teach this course.

Mehrdad Moallem, Behraad Bahreyni, and/or Ed Park may design and offer it as an exception if the
new faculty/instructor is unavailable prior to the first offering.

MSE Ed Park ed_park@sfu.ca

Ed Park June 26, 2020

Parvaneh Saeedi



Mechatronic Systems Engineering 

MSE 910 (3) Industrial Internet of Things  

Course Description 
This course provides a comprehensive coverage of the Internet of Things (IoT), exploring the 
‘things’ that make up the IoT. Students will learn IoT uses-cases and the interaction between 
the industrial IoT (IIoT) devices and digital transformation of industries. The course will also 
examine the IoT data analysis, security, privacy and optimization of the IIoT scenarios. 
Implementation of IoT devices into Industry 4.0 processes such as digital twin will also be 
covered. In the final project completed in small groups of 2-3 students, students will apply the 
skills they have learned, by designing, building, controlling and testing in a controlled 
experimentation environment (IIoT testbed), as well as by collecting, storing, analyzing and 
visualizing the IIoT data. 

Pre-requisites 
Recommended: MSE 310 or equivalent 

Resources / References 
Reading materials and online resources given by instructor 

Subjects & Topics 
1. Introduction to the Internet of Things (IoT) (2 weeks)
2. Industrial Internet of Things (IIoT) systems (2 weeks)
3. IoT in Industry 4.0 and digital twin (3 weeks)
4. IoT data analysis, security, privacy and optimization (3 weeks)
5. Final project (3 weeks)

Course Format 
3 hours/week of lectures
Assignments
Real-world project
Midterm exam
Final exam

Grading 
Assignments (15%)
Project (20%)
Midterm (25%)
Final exam (40%)



MSE 923 6

Smart Factory I
Smart Factory I

The smart factory is integral to Industry 4.0. Students will be provided with hands-on experience in main 
components of smart factory workcells. Students learn to design, install, maintain and troubleshoot key digital 
transformation components and automation equipment used in modern industrial production processes. A major 
component of the course is lab-based training using state-of-the-art industrial training equipment including 
programmable logic controllers, electro-pneumatics, and industrial robots.

This course provides students enrolled in the new Master of Engineering program in Smart Manufacturing and
Systems (a.k.a. Industry 4.0) with fundamentals and cutting-edge engineering perspectives on smart factory
technologies and components.

Fall 2021 6 hrs/week for 13 weeks (3hrs lecture, 3 hrs lab) 

1 time/year 48

None
Recommended prerequisite: MSE 310, MSE 250, and MSE 352 (or equivalent)



A new faculty/instructor will be hired to teach this course.

Smart Factory (a.k.a. Industry 4.0) Laboratory facility. Amr Marzouk and Taha A-Khudairi may
design and offer it as an exception if the new faculty/instructor is unavailable prior to the first offering.

MSE Ed Park ed_park@sfu.ca

Ed Park June 26, 2020

Parvaneh Saeedi



Mechatronic Systems Engineering 

MSE 923 (6) Smart Factory I  

Course Description 
The smart factory is integral to Industry 4.0. This course aims to provide students with hands-on 
experience in main components of smart factory workcells. Students learn to design, install, 
maintain and troubleshoot key digital transformation components and automation equipment 
used in modern industrial production processes. A major component of the course is lab-based 
training using state-of-the-art industrial training equipment including programmable logic 
controllers, electro-pneumatics, and industrial robots. 

Pre-requisites 
Recommended: MSE310, MSE250, and MSE352 (or their equivalent) 

Resources / References 
Reading materials and online resources given by instructor 

Subjects & Topics 
1. Fundamentals of pneumatics, electro-pneumatics and hydraulics (3 weeks)
2. Industrial robotics (2 weeks)
3. Digital factory fundamentals (2 weeks)
4. Programmable logic controllers (4 weeks)
5. Process control technologies (2 weeks)

Course Format 
6 hours/week of hands-on training (lectures and labs)
Assignments
Real-world projects
Midterm exam
Final exam

Grading 
Assignments (15%)
Projects (20%)
Midterm (25%)
Final exam (40%)



MSE 924 6

Smart Factory II
Smart Factory II

Smart automation takes industrial automation to the next level. Smart automation components and their integration
for the application and implementation of automation tasks in Industry 4.0 production systems are introduced.
Students analyze and simulate a smart manufacturing facility in terms of production time, cycle time, scheduling
tasks, materials, cost, quality, labour, etc. A major component of this course is lab-based training using
state-of-the-art industrial equipment.

This course provides students enrolled in the new Master of Engineering program in Smart Manufacturing and
Systems (a.k.a. Industry 4.0) with fundamentals and cutting-edge engineering perspectives on smart automation
and its application to design an Industry 4.0 production system.

Fall 2021 6 hrs/week for 13 weeks (3hrs lecture, 3hrs lab)

1 time/year 48

None
Prerequisite: MSE 923; recommended prerequisite: MSE 353 (or equivalent)



A new faculty/instructor will be hired to teach this course.

Smart Factory (a.k.a. Industry 4.0) Laboratory facility. Amr Marzouk and Taha A-Khudairi may
design and offer it as an exception if the new faculty/instructor is unavailable prior to the first offering.

MSE Ed Park ed_park@sfu.ca

Ed Park June 26, 2020

Parvaneh Saeedi



Mechatronic Systems Engineering 

MSE 924 (6) Smart Factory II  

Course Description 
Smart automation takes industrial automation to the next level. Smart automation components 
and their integration for the application and implementation of automation tasks in Industry 
4.0 production systems are introduced. Students analyze and simulate a smart manufacturing 
facility in terms of production time, cycle time, scheduling tasks, materials, cost, quality, labour, 
etc. A major component of this course is lab-based training using state-of-the-art industrial 
equipment. 

Pre-requisites 
Required: MSE 923; recommended: MSE 353 (or equivalent) 

Resources / References 
Reading materials and online resources given by instructor 

Subjects & Topics 
1. Electric machines (3 weeks)
2. Industrial motor control (2 weeks)
3. Automation systems and microcontrollers (3 weeks)
4. Industry 4.0 production processes (3 weeks)
5. Digital twin (2 weeks)

Course Format 
6 hours/week of hands-on training (lectures and labs)
Assignments
Real-world projects
Midterm exam
Final exam

Grading 
Assignments (15%)
Projects (20%)
Midterm (25%)
Final exam (40%)



MSE 980 3

Industry 4.0
Industry 4.0

Industry 4.0 is the future of manufacturing which is driven by artificial intelligence, the Internet of Things, and the resulting digital
transformation technologies such as digital twins. A digital twin is a virtual model of an industrial process, product, service or system across
its life-cycle using real-time data to enable analysis, learning and reasoning. In the Industry 4.0 future, smart factories using additive
manufacturing such as 3D printing and other computer-aided manufacturing systems are able to adaptively manufacture parts on demand,
direct from digital twin designs. This course provides a comprehensive coverage on, among others, the role of data, manufacturing systems,
various Industry 4.0 technologies, applications and case studies.

This course provides students enrolled in the new Master of Engineering program in Smart Manufacturing and
Systems (a.k.a. Industry 4.0) with fundamentals and cutting-edge engineering perspectives on Industry 4.0
technologies and their applications.

Fall 2021 3 hrs/week for 13 weeks

1 time/year 24

None

Recommended prerequisite: MSE 380 or equivalent



A new faculty/instructor will be hired to teach this course.

Woo Soo Kim, Gary Wang, and/or Ed Park may design and offer it as an exception if the new
faculty/instructor is unavailable prior to the first offering.

MSE Ed Park ed_park@sfu.ca

Ed Park June 26, 2020

Parvaneh Saeedi



Mechatronic Systems Engineering 

MSE 980 (3) Industry 4.0  

Course Description 
Industry 4.0 is the future of manufacturing which is driven by artificial intelligence, the Internet 
of Things, and the resulting digital transformation technologies such as digital twins. A digital 
twin is a virtual model of an industrial process, product, service or system across its lifecycle using 
real-time data to enable analysis, learning and reasoning. In the Industry 4.0 future, smart 
factories using additive manufacturing such as 3D printing and other computer-aided 
manufacturing systems are able to adaptively manufacture parts on demand, direct from digital 
twin designs. This course provides a comprehensive coverage on, among others, the role of data, 
manufacturing systems, various Industry 4.0 technologies, applications and case studies. 

Pre-requisites 
Recommended: MSE 380 or equivalent 

Resources / References 
Reading materials and online resources given by instructor 

Subjects & Topics 
Week 1: Introduction to Industry 4.0 
Week 2: Comparison between smart Industry 4.0 factory and today's factory 
Week 3: Innovative Industrial Internet of Things (IIoT) solutions 
Week 4-5: Smart manufacturing digitization, digital twins, and predictive maintenance 
Week 6-7: Robotic automation and collaborative robotic cyber-physical systems 
Week 8-9: Big data analytics, cyber security, and cloud computing for Industry 4.0 
Week 10-11: Industry 4.0 case studies 1: Manufacturing factories and assembly lines, 
food and agritech industry, inventory management and quality control, plant safety and 
security  
Week 12-13: Strategies for competing in an Industry 4.0 world 

Course Format 
3 hours/week of lectures
Case study assignments and project
Midterm exam
Final exam

Grading 
Assignments/project (30%)
Midterm (30%)
Final exam (40%)



MSE 981 3

Industrial Big Data Analytics
Industrial Big Data

Data is the lifeblood of the smart factory. Provides students with hands-on experience in big data 
analytics. Students in this course learn about life cycle of big data analytics for Industry 4.0 from data 
collection to data preparation to data mining. As a result, they are empowered with the skill of handling 
massive, heterogeneous manufacturing data in highly distributed environments of Industry 4.0.

This course provides students enrolled in the new Master of Engineering program in Smart Manufacturing and
Systems (a.k.a. Industry 4.0) with hands-on experience in industrial big data analytics and their applications to
Industry 4.0.

Fall 2021 3 hrs/week for 13 weeks

1 time/year 48

None

None



A new faculty/instructor will be hired to teach this course.

MSE Ed Park ed_park@sfu.ca

Ed Park June 26, 2020

Parvaneh Saeedi



Mechatronic Systems Engineering 

MSE 981 (3) Industrial Big Data Analytics 

Course Description 
This course provides students with skills to turn big industrial data into actionable information by 
using predictive analytics. In this process students learn to answer four questions related to a 
smart factory using the right tools and techniques: what happened, why it happened, what will 
happen and what actions to follow. With this goal, the course covers three modules: Industrial 
Big Data Management, Industrial Big Data Predictive Analytics, and industry-specific challenges 
and solutions. In the data management module, data gathering, storage, selection, 
transformation, preparation and cleaning approaches are presented. The predictive analytics 
module covers a broad range of methods in unsupervised learning, supervised learning and semi-
supervised learning focusing on deep learning methods. The last module discusses challenges 
and solutions in predictive analytics for industrial data with a focus on cloud-based solutions. 
Examples are: heterogeneous data integration, missing data imputation, learning from 
imbalanced data, and anomaly detection. Students will work with real-word industrial data 
during the semester and are assigned weekly practical assignments to gain hands-on experience. 
A course project lets students work in teams to enhance their skills in addressing immediate real-
world problems and improve interpersonal skills through experiential learning. 

Pre-requisites 
None 

Resources / References 
Reading materials and online resources to be provided by instructor 

Subjects & Topics 
Big data management (2 weeks), unsupervised learning (2 weeks), supervised learning (2 
weeks), semi-supervised learning (1 week), deep learning (3 weeks), Industry-
specific challenges and solutions (3 weeks) 

Course Format 
3 hours/week of lectures
Weekly hands-on assignments to apply techniques learned in the class
Quizzes to evaluate students’ theoretical knowledge
Final project addressing a real-world smart factory problem

Grading 
Assignments (40%)
Project (40%)
Quizzes (20%)



  

 “Industry 4.0”  

 

Full Program Proposal    Page 43 

 

Appendix 3 Letters of support 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 “Industry 4.0”  

 

Full Program Proposal    Page 44 

 

Support Letters from City of Surrey / Surrey Board of Trade 
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Support Letters from Academic Intuitions   
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Support Letters from Industrial Companies 
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Appendix 4 Details of program steering committee (if applicable) 

The SMS program will collaborate with a number of external partner organizations from the 

private sector, government sectors and professional organizations. MSE will establish an external 

advisory board consisting of five members on three-year terms. 

 

Besides seeking input and feedback on various aspects regarding the design, implementation, 

operation and evolution of the program, the external advisory board is invaluable for establishing 

and growing a base of internship partners accepting SMS interns on a regular basis and to further 

enhance job opportunities for students graduating from this program. 

 

The external advisory board will be composed of five representatives from external organizations 

in addition to the MSE program director. The program director and one designated external 

representative will act as co-chairs of the external advisory board. 

 

Potential partner organizations with competence in advanced manufacturing and Industry 4.0 

technology, for instance, include the following ones: 

• Surrey Board of Trade 

• Siemens Canada, Digital Industries 

• KUKA Robotics Canada 

• Global Automakers of Canada 

• FESTO Didactic, Inc. 

• Seaspan 

• Yaskawa Canada Inc. 

• Finning International 

• Wiivv 

• 5 Booths Consulting Inc. 
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Appendix 5 Abbreviated curriculum vitae for faculty 
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Appendix 6 Budget for the proposed program (financial and personnel) 

The program will initially be taught by existing faculty members, with a team teaching approach. 

As demand grows, the program will require three new faculty to teach its specifically designed 

SMS courses. As some of the courses are laboratory heavy, they require participation of technical 

staff and teaching assistants who will be paid through the funds generated by the SMS tuition 

fees. A full-time program coordinator will be hired from the funds as well, with an additional 

$100,000/yr devoted to the investment on state-of-the-art laboratory equipment for hands-on 

Industry 4.0 training. 

Proposed tuition and other program fees including a justification 

Tuition for the SMS program will be charged on a program basis: tentatively $8,700 per term for 

domestic students and $12,400 for international students effective September 1, 2021. Students 

will normally complete the program in 4 terms, hence the total program cost for domestic 

students will be $34,800, and for international students $49,600. There will be a continuing fee 

per term, 50% of the regular fee, for those students who take longer than 4 terms. The tuition fees 

are summarized in the following table. Not all students will need to take a continuing term; only 

those who have an extended internship placement. 

 

 Term 1 Term 2 Term 3 Term 4 Total Tuition Continuing 

Term (50%) 

Total with 

Continuing 

Term 

Domestic $8,700 $8,700 $8,700 $8,700 $34,800 $4,350 $39,150 

        

International $12,400 $12,400 $12,400 $12,400 $49,600 $6,200 $55,800 

The tuition is sufficient to cover the costs of the program. Space is being reconfigured within the 

Faculty and School, therefore no additional space is required to accommodate the new program at 

this time. The current faculty complement will team teach the new program for the first year.  

As demand grows for the program, space and faculty resources will be addressed. The Dean 

acknowledges that tuition and revenues will meet the necessary resources to mount the program.  
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