How
Artificial
Intelligence
is revolutionising
industries

AI and machine learning have changed many industries in the last few years. For someone who is
not familiar with these topics, distinguishing between them can be difficult. Let’s quickly look at
their definitions before diving deeper.

Artiﬁcial Intelligence

A program than can sense, reason,
act, and adapt

Machine Learning

Algorithms whose performance
improve as they are exposed to
more data over time

Deep learning

Subset of machine learning
in which multilayered neutral
networks learn from vast
amounts of data

Artificial Intelligence
stands above all. In AI programming, the program can sense, reason, act and
adapt to new circumstances on its own. AI can remove the human aspect from the
equation altogether. Even though today’s AI applications have made significant
progress in past years, their field of application is still very limited. Recently, a
‘narrow AI’ that surpasses the performance of humans in specific areas was created,
but we are still miles away from a ‘general AI’ that will be able to learn completely
new applications on its own. To illustrate the difference, an AI application may
perform better at specific tasks than a skilled human. But a general AI would be able
to scan vacancies, prepare for an interview and acquire the necessary skills for a
new job on its own. Al doesn’t necessarily rely on how humans approach a problem.
If the algorithm behind the AI is inspired by humans, we refer to it as a cognitive
customer’s algorithm.

Machine Learning
relies on data input. The algorithm and its results improve as more data come in.
Minimum human guidance is required. Machine learning means that a machine is
collecting massive amounts of data and it recognises patterns from which decisions
can be deduced. It can apply these patterns to new input data. Machine learning
doesn’t have to be – but might be – an integral part of AI algorithms.

Deep Learning
is a subset of machine learning, in which multilayered neural networks learn from
vast amounts of data and carry out the process of machine learning. It emulates
the human brain in decision making and is capable of learning when given target
values (super-vised) or recognising new patterns (unsupervised learning). In an
ideal scenario, the human touch would no longer be required as the neural network
would be able to come to its own conclusions about the effectiveness of its path.
Simply put, machine learning is a subset of AI. It is a large group of algorithms that perform
different tasks (for example, predict a real estate price, determine what is depicted in an image,
etc.) and learn from the data they are given in the process.
Specifically, deep learning is part of a family of machine learning methods that aim to replicate
the way the human brain processes and communicates information. This is what makes AI such a
disruptive technology.
In the age of Big Data, data is the cornerstone of everything in this field. The deep learning
algorithms need sufficient data to be trained to understand a particular topic. The better the data,
the more precise and rapid its analysis will be.
Once properly trained, a deep learning algorithm is able to work on its own and tackle new data
sets without further human training or interaction. This creates a vast amount of possibilities for
AI-controlled robots and machines that are able to support and help human workers performing
hazardous and dangerous tasks.

How could companies use
machine learning to their
advantage?
Machine learning is an integral part of working with your data. For example, the goal for all medical
diagnostic labs is to have as much throughput as possible to enable them to process as many
samples as possible. They use dozens of machines. Some tests take only a few minutes, whereas
others take hours. Samples are often delivered to a lab randomly, and this is where machine learning
can optimise the order of sample processing and maximise the number of samples tested at a given
time.
Another promising aspect of using machine learning is predictive maintenance. It can significantly
improve maintenance and operation processes; you can actually predict the time when a machine is
going to fail and will be in need of servicing . In this case, we can optimise its maintenance, and even
transfer workload to another instrument and use the redundancies
in the lab.
Machine learning may also help us by finding answers to questions such as “is it economical to have
this machine serviced?”, or by sending someone to repair it.
Finally, machine learning is a great tool for chemistry-based businesses. It may help discover new
pharmaceuticals or analyse and improve sales channels for reagents – a billion dollars worth
of in-vitro diagnostics.
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AI for smart factories
What are the specific benefits of these technologies inside a factory? We’ve seen an array of
positive results such as:

Shorter development cycles
With the help of robotics, products can be developed and produced faster and with fewer
errors.

Higher degree of customisation
Demand for personalised and unique products is on the rise. With AI, a plant can make
rapid changes in its production process and also flexibly create single tailor-made units or
“batch size 1” and stay competitive in the manufacturing field.

Better Predictive Maintenance
One of our client’s projects involved a solution for predicting failure of semiconductors.
The lifespan of a specific part depended on a long list of smaller factors. To better predict
this, we employed a deep learning algorithm that took into account factors such as: when
the part was manufactured, from what materials, what process was used, etc. This way,
the factory could optimise their processes and get a faster feedback loop on their product
and so lowered the cost of testing and production.

Real-time results and improvements
Smart Factories are all about iterative processes where learning from past experiences
allows for the optimisation of processes. AI enables this setup thanks to the real-time
data analysis that these technologies offer. A lot of the data science happens in the Cloud,
which is our preferred method of working at ERNI. For example, when a Swiss medical
company appointed us to take over the administration of medical instruments, all data
collection and storage was done in a cloud-based system.

Increased productivity
While robots and machines work alongside human workers, technologies like IoT, AI and
machine learning allow for more productive work. According to an estimation of Bank of
America Merrill Lynch included in the report Robot Revolution – Global Robot & AI Primer,
adoption of robotics powered by AI could increase productivity by 30%, while lowering
the cost of labour by 18-33% by 2025.

Why to strive to not ‘miss
the data train’?
Generally speaking, in the case of a company that makes a product easily replaced by the use of
data, it can have a negative effect very quickly. Data is creating new opportunities rather than posing imminent threats.
The potential of data is all about optimising. For example, France optimised the number of its laboratories last year by 25% – it consolidated labs, improved their cooperation, optimised processes
and improved their input. Not only in the medtech field it’s much less about completely replacing a
product than it is about improving processes and connecting products and services.

20%

INCREASE
Thanks to data science and AI,
Smart Factories with integrated IT systems are providing
relevant data to both sides of
the supply chain more easily,
increasing production capacity
by 20%.
Source: General Electric

Artificial Intelligence
in the real life
AI and data science are both relatively young fields, but there is no question that they are here to
stay. Those who work in these fields still need to learn a lot to master it fully. That is why we keep
investing in extending our knowledge on AI, and research different use cases that promise value for
our clients.

Water treatment
In collaboration with an American water treatment plant, we were working on cost
efficiency analysis and treatment diagnostics that analysed water demand, water
quality, etc. Before AI, such analysis would have required a whole team of people. But
with the help of machine learning, we can teach an algorithm to conduct the analysis
and exponentially get better at it.

Fighting diseases
In a project we got access to data from specific research and tests of diseases in some
countries in the developing world. We are working on collecting and analysing the data
in order to achieve more efficient distribution of medical care and pharmaceuticals
based on the frequency and geographical spread of infectious diseases.

Our approach
to data projects
We support our customers in implementing data-driven solutions where it’s necessary to decide
what data is worth collecting and from what type of source. Not every data point is beneficial in
achieving the goal of a project. By limiting the amount of collected data, our customers are able
to reduce storage costs and keep high-quality data only. It’s much easier to integrate additional
sources when you have a good data structure.
In the next step, ERNI performs an offline analysis to prove the feasibility of the proposed concept.
Does it work in real life? Does it fit into a customer’s processes? After feasibility is proven, we
promptly implement a small-scale solution. Our consultants collect feedback to see the first
benefits of the approach and to prove them to the customer.
The final stage is to roll out full-scale solution.
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Experienced
broad knowhow concerning big data, analytics, machine
learning, visualization and engineering
Efficient
enthusiastic engineers and a flat hierarchy means we
can make decisions fast and focused on the task
Swiss mindset
our Swiss roots let us deliver precise
solutions on time and within budget
Cost effective
key skills are available at all our delivery centers
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