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THE CHALLENGE 

The ‘Internet of Things’ (IoT) is growing.  Gartner states that by the year 2020 
more than 26 billion highly differentiated devices will be connected to the 
Internet and generating valuable data for consumers and companies alike.  
How effectively and efficiently companies mine, analyze, and deliver proac-
tive information to stakeholders will determine their ability to fully deliver 
on the true value of IoT – quickly and continuously creating actionable intelli-
gence for people and ‘things’. 

As the IoT and data grows, human-driven investigation of data becomes less 
and less effective causing errors or missed opportunities to become more 

prevalent.  With the increased availability of computing power at more afford-
able costs, software is being developed to mimic the processes of the human 
mind, allowing for a handshake between man and machine to investigate 
large, disparate data sets.  This partnership enables a powerful equilibrium of 
human expertise and an unbiased view presented by artificial intelligence.

Both organizations creating devices that make up the IoT and those using them 
have a lot to gain from implementing analytics into their solutions and pro-
cesses.  Primarily, manufacturers have the ability to deliver powerful capabili-
ties to their customers to provide analytics derived from their products.  
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Analyzing the data contained within this new world of connected devices  
creates significant challenges for organizations.  There are 5 major  
challenges associated with trying to analyze data from the IoT:

1. Data is complex.  Highly specialized information and geographical dis-
persion make it extremely challenging for organizations to mine informa-
tion out of their IoT data.  Furthermore, the IoT struggles with data protocols 
and formatting.  The process of gathering, normalizing, and analyzing the 
data is inherently complex from the start.

2. IoT = data volume and velocity.  The sheer amount, or volume, of data 
delivered by devices within an IoT ecosystem is not the only big data chal-
lenge associated with IoT.  IoT data is delivered faster than any other type of 
enterprise data.  Thus, making it challenging for organizations to evaluate 
incoming data and quickly operationalize analysis for decision makers.

3. Supply of data exceeds the supply of expert talent.  To fully realize the 
value of data being produced within an IoT ecosystem, organizations need 
to utilize advanced approaches to analytics.  There are a limited number of 
trained data scientists in the market creating a huge talent gap that many 
organizations are currently experiencing.  Finding employees with math-
ematical expertise, programming talent, and business acumen is getting 
increasingly more difficult.

4. It’s beyond human comprehension alone.  With potentially billions upon 
billions of points of information that need to be connected and analyzed, 
mining data and value out of that sea of data is beyond what the human mind 
alone is capable of.

5. Legacy tools don’t work for IoT data analysis.  Business intelligence 
tools, predictive analytics toolkits, and even those tools that provide limited 
automation are not created to deal with the challenges associated with 
analyzing data within the IoT.  Most are created for understanding what has 
happened in the past and do not provide any context to data points beyond 
those discovered by the user.  The automated tools in the market provide 
limited automation of parts of the advanced analytical spectrum.   

The Internet of Things means data. There’s an 
unprecedented opportunity for those who find 
effective strategies for extracting intelligence 
from the universe of connected devices.”
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MEET THINGWORX MACHINE LEARNING 

The ThingWorx Machine Learning platform automates many of the complex 
tasks associated with providing proactive intelligence to stakeholders within 
the IoT.  At its core, ThingWorx Machine Learning’s ability to automatically 
simplify complex analytical processes is the foundation for creating the 
handshake between itself and human expertise.  ThingWorx Machine Learning 
automates processes associated with each step of the advanced analytics 
spectrum – learning from the past, understanding the future, and knowing 
what to do to maximize an opportunity or minimize risk.  

To do this, ThingWorx Machine Learning uses multiple analytical and 
machine learning techniques against a given data set to determine the best 
approach to creating a model. Once an optimally performing model is identi-
fied, ThingWorx Machine Learning then puts it into production and begins to 
score records for prediction.  ThingWorx Machine Learning sits on top of IoT 

data, learns from it, and then generates insights and predictions that are not 
necessarily obvious. It’s extremely flexible; it can be embedded in existing 
software, like ThingWorx, or run as a standalone, can be deployed  
on-premise or in various virtual environments, and is scalable for big data  
as your needs grow. 

One of the most powerful features of ThingWorx Machine Learning is its 
ability to organically learn from changes in data – something that is highly 
prevalent in data being generated from IoT.  For example, data within the IoT 
is constantly changing, either on its own or as new sensors, devices, or data 
sources are added.  This can potentially cause the deterioration of the quality 
of a data model.  The learning process within ThingWorx Machine Learn-
ing automatically adjusts to the new data, learns from it, and creates new 
insights as a result continuously adapting to all changes. This creates  
continual, automatic improvements with minimal human interaction. 
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APPLYING THINGWORX MACHINE LEARNING 

A new approach to analyzing data requires forward-thinking organizations to 
adopt a technology like ThingWorx Machine Learning to automate and supply 
decision makers with proactive intelligence from the IoT.  As manufacturers 
and users of IoT technologies begin to bring more and more devices online, 
the need for analyzing that data becomes greater and greater.

For example, a well-known manufacturing company wanted to learn more 
about what was causing poor yield within their specific manufacturing  
processes.  The manufacturer used three large factories to produce many  
of their materials used in modern automobiles, satellites, and weather 
equipment. The components are expensive to produce and extremely 
detailed; if manufacturing equipment experiences downtime, needs  
unexpected maintenance, or produces product defects, the ramifications 
can be translated into significant losses due to poor production yield.   
Their manufacturing process contained over 1,000 unique steps, of which 
almost all were being monitored by some type of sensor producing data  
relevant to the success or failure of a process.  

For this manufacturer, ThingWorx Machine Learning delivered automated 
predictions, patterns, and signals detection for their complex processes.  
ThingWorx Machine Learning quickly identified what factors and steps within 
the process were causing issues.  ThingWorx Machine Learning fed their 
existing production planning and SCM systems with easy to interpret  
proactive information. It enables quick decisions to avoid production down-
time, defective finished goods, and poor production yield.
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CONCLUSIONS 

When it comes to the specific challenges associated with analyzing data from 
the IoT, ThingWorx Machine Learning helps decision makers, developers,  
manufactures, and other stakeholders overcome once insurmountable  
hurdles to automating analytics for the IoT.

1. Data is complex.  ThingWorx Machine Learning is data and industry agnos-
tic.  It does not care where data comes from or where it is located – it can auto-
matically discover insights, patterns, and create and operationalize predictive 
intelligence for any type of data.

2. IoT = data volume and velocity.  The machine learning technology utilized 
by ThingWorx Machine Learning enables it to adapt to changes in data as they 
happen.  The solution is powerful enough to be used in environments with a 
high number of transactions in a relatively short amount of time – a character-
istic at the foundation of IoT. 

3. Supply of data exceeds the supply of expert talent.  ThingWorx Machine 
Learning automates and operationalizes some of the most complex analyti-
cal processes for stakeholders within IoT environments.  It doesn’t require a 
data scientist or expert statistician to run.  However, for those already pos-
sessing the knowledge needed to deploy analytics into the IoT but don’t have 
the bandwidth, ThingWorx Machine Learning enables the scaling of complex 
analytical processes quicker and to more corners of the organization. 

4. It’s beyond human comprehension alone.  ThingWorx Machine Learning 
creates a new paradigm for analysis where both human and machine work 
together to find value in IoT data.  By combining the subject matter expertise 
with humans and the unbiased insights from ThingWorx Machine Learning, 
IoT stakeholders gain a powerful partner when it comes to analyzing and 
predicting outcomes within an IoT ecosystem.

5. Legacy tools don’t work for IoT data analysis.  ThingWorx Machine  
Learning is built for automation, simplicity, and flexibility.  These three  
ttributes are what’s needed to create, embed, and successfully utilized  
analytics from the IoT.   

With the volume, velocity, and scale of data influential to successfully  
delivering on the promise of IoT, a technology that automates the advanced 
analytical process and consistently delivers powerful, accurate information 
to stakeholders is key to unlocking the true value of IoT.

PTC (Nasdaq: PTC) is a global provider of technology platforms and 
enterprise applications for smart and connected products, operations, 
and systems. PTC’s enterprise applications serve manufacturers and 
other businesses that create, operate and service products. Led by its 
award winning ThingWorx® application enablement platform, PTC’s 
platform technologies help companies deliver new value emerg-
ing from the Internet of Things. An early pioneer in Computer Aided 
Design (CAD) software, PTC today employs more than 6,000 profes-
sionals serving more than 28,000 businesses worldwide.
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