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The necessity for educational programs in ad-
vanced manufacturing became prominent during 
the economic crisis in 2007 when the demand of 
industrial plants was for already trained highly-
skilled laborers. To respond to this demand, 
many advanced manufacturing educational pro-
grams, such as mechatronics, were developed in 
community and technical colleges. 

 

Since it was officially defined in the United 
States Congress in 2015, Smart Manufacturing 
(SM) has increasingly been under the spotlight. 
However, current efforts in deploying SM tech-
nologies in the US do not provide a workforce 
trained to utilize and perform SM technologies 
and techniques. Graduates of mechatronics and 
other advanced manufacturing programs remain 
mostly unaware of the technologies of Smart 
Manufacturing, such as Internet of Things (IoT) 
and Cyber Physical Systems (CPS), Industry 4.0 
standards, and the capacity and range of applica-
tions of additive manufacturing and high-
precision subtractive manufacturing technologies 
from tooling to end-user products. 

 
The programs currently available do not provide 

workforce training on SM technologies that tar-

get community and technical colleges, which 

supply a significant percentage of the industrial 

workforce. In the project Smart Manufacturing 

for America’s Revolutionizing Technological 

Transformation (SMART
2
), this gap in work-

force training is met by providing the needed 

training to career technical education (CTE) and 

STEM educators in mechatronics and engineer-

ing technology. This project is a collaborative ef-

fort among three institutions and provides pro-

fessional training for faculty of advanced manu-

facturing education programs and an online 

knowledge-base platform for educators and man-

ufacturers, as well as on-ground training work-

shops and educational modules. 
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• In the year 2010, China took the world’s lead in manufacturing, and this gap continues 
to increase [1].  

• The European Union followed suit by adopting plans that relied on Smart Manufactur-
ing technologies in order to increase their production [2-4].  

• This new generation of industry has been termed “Industry 4.0” and the “New Indus-
trial Revolution” [4-5]. 

• Smart Manufacturing merges certain technologies and practices with manufacturing 
factories and companies so that costs, productivity, and energy can be managed in real 
time.  

Introduction 

• Electrical energy consumption could be reduced by $25 billion annually if SM tech-
nologies were provided to small-to-med size manufacturers [8].  

• Additionally, utilizing SM technologies would increase the global gross domestic 
product by $15 trillion over the next two decades [8]. 

• There is currently no program that provides workforce training on SM technologies.  
• 2.7 million jobs will be needed as a result of retirement of the existing workforce in 

advanced manufacturing [12] [13] [14].  
• 700,000 jobs are likely to be created due to natural business growth.  
• Overall, this creates a gap of 3.4 million  

The Need for Smart Manufacturing 

• Internet of Things (IoT) and Cyber-Physical Systems (CPS):  interconnection of 
devices, machines, and equipment over a communication network [16].  

• Cloud Computing: a computing system that is based on the Internet. It can increase 
production efficiency by allowing simultaneous access of data to users. 

• Sustainable Manufacturing: using manufacturing processes with minimum environ-
mental impact, while conserving energy and natural resources” [17]. 

• Additive Manufacturing: Initially, AM was used in rapid prototyping, now it is used 
in altering production lines, adding a high level of flexibility to manufacturing pro-
cesses [18], part repair, and direct manufacturing of parts as well [19] [20] [21].  

• Machine Intelligence: these technologies employing methods that primarily rely on 
algorithms based on neural networks, such as in intelligent robotics [22] [23].  

• Incorporation of Wireless Transmitters for Continuous Improvement: significant 
cost cuts can be achieved.  For example, truck engines have recently been equipped 
with wireless transmitters that relay engine performance and oil temperature to manu-
facturers and owners, who in turn, can avoid costly recalls and repairs [22].  

Technologies of Smart Manufacturing 

• Transformation and adaptation of current industries towards Smart Manufacturing can be en-
hanced by providing workforce development tools. 

• To properly achieve this objective, a skill set for SM professionals need to be identified. 
• There exists a need for establishing an online platform and knowledgebase to  link applica-

tions of smart manufacturing technologies in manufacturing to academic education. 
• There exists a need for technicians that are trained on handling large amounts of data collected 

from using these technologies.  
• In this project on-ground and online training modules as well as a SM repository are devel-

oped to achieve these objectives. 

Transformation towards Smart Manufacturing 

• Smart Manufacturing (SM) technologies have the ability to dramatically improve manufactur-
ing by cutting costs and increasing production 

• Some technologies used in smart manufacturing include artificial intelligence, Industrial Inter-
net of Things (IIoT), additive manufacturing, and wireless communication technologies. 

• and however, in order for this to occur, the workforce has to be adept at using such technolo-
gies.  

• There exists a skill gap in technicians that are trained to handle data from SM technologies, to 
reduce this gap, educators of technical and advanced manufacturing programs will be trained 
on smart manufacturing technologies. 

• An online knowledgebase is currently under development to link applications of smart manu-
facturing technologies to technical education in academic institutions. 

Conclusion 
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