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In brief 
 
Events throughout 2020 underlined that Digital was the single most important goal to reach and that Data is indeed the 
most valuable resource in the world.

Technologies are enabling transformation in all aspects of our lives. Most enabling Technologies are not necessarily new 
technologies or concepts, but all together, they have reached a level of maturity and inter-operability that speed up their 
adoption and effectiveness in mainstream activities.

Many organizations are working towards Digital Transformation by increasingly adopting enabling technologies. 
Among these, while the Cloud is the founding technology that best facilitates the switch to digitalisation, Artificial 
Intelligence and, in general, Data Analytics represent the strategic tool that helps organisations make high-value 
decisions. Indeed, AI & Advanced Analytics enable those who interpret digitalisation as something more than just 
efficient processes and automated activities to achieve their true competitive advantage. The real goal is to know how 
to make "data-driven" decisions, and thanks to AI and Advanced Analytics, it is possible to achieve precisely this goal, 
revolutionising every aspect of our world. 

AI is by no means a new concept. It first appeared in scientific papers and research in the 50s, in which Turing proposed 
a test to define when a machine could prove to be “intelligent”. The current term “AI” was first used at the Dartmouth 
Conference in the US in 1956. Since then, AI has been steadily advancing in both research fields and in the real world. 
The same is true also for machine learning, which was coined in the late 50s. The term “Data Science”, on the other hand, 
appeared in several studies in the 60s, starting with those by John Turkey.

However, if AI and Advanced Analytics are not new concepts, why do we now consider them so important and 
revolutionary? What is happening?

The combination of unprecedented availability and access to big quantities of data (Big Data), together with a significate 
increase in computing power, the usability of powerful libraries and certain important theoretical developments. 
represents a game changer and provides a totally new and rapid access to a myriad of capabilities that are literally 
revolutionizing the way we work, live, and produce.

Data is starting to be usable everywhere and is growing both on the Web and in everything relating to IoT and IoE. This 
data can be analysed by means of automated processes that make it possible to better handle what a human being can 
do or simply cannot do.
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The ability to learn from Data, to simulate nature-inspired behaviours, combined with traditional intelligence models and 
algorithms represents the shift and evolution that position Analytics among the most important enabling technologies 
today.

This rising trend, the new centrality that AI techniques are gaining in all sectors and the almost infinite and 
pervasive effects it can produce are being described as the Artificial Intelligence Renaissance.

Digitisation is changing everything, not only because data is increasingly available, but because now, more than ever, 
we are able to use that data intelligently to derive information from it, to improve business, to create new strategies and 
services and new perspectives.

Ultimately, it comes down to making better decisions, quickly, in an increasingly complex world.

Advanced Analytics and AI applications have an extremely concrete impact by making it possible to identify hidden 
patterns, learn from Data and make predictions, process texts, audios, images, videos and signals, reporting the analysis 
of complex scenarios as "simple results", offering unprecedented value.

In this paper we will explore how AI & Advanced Analytics are being used and developed today to transform our world. 
We will detail our capabilities and approach. Finally, we will also explore our vision of how these concepts will mature and 
evolve according to our vision.
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Can you make a machine behave in a similar way to you? In many cases the answer is yes, thanks to the technologies 
of AI & Advanced Analytics. Through the skilled use of tools and techniques, algorithms are built that can manage 
complex tasks and applications, using cognitive processes similar to human ones.

This is a perspective shift based on a learning approach, where models are driven by data, context adaptive and 
preconceptions free. Rather than applying man-made rules to the data, these rules are reconstructed from the data 
themselves through algorithms, with the necessary level of complexity.

For example, let’s consider looking at a photo of a famous person and recognizing who it is. Let us think about a brain 
processes information and recognizes that famous person, for example starting from his/her facial traits. Essentially, an 
AI application is the result of a data search that automatically identifies how and what has to be taken into account in 
order to give the correct answers. Outcomes are reached incrementally through a continuous improvement, following 
an iterative approach.

But how can machines learn and process data?

Machine Learning (and Deep Learning) are at the heart of a new generation of “intelligent” solutions designed to 
reshape the quality of our lives.

Let’s delve deeper to understand how these concepts work.

Machine Learning is a technique that “gives computers the ability to learn without being explicitly programmed”, 
as described by Arthur Samuel. Machine Learning can be used to develop systems that learn from Data to build 
up algorithms that solve “vertical” issues, ensuring repeatability, systematicity and consistency of results. We know 
exactly the steps needed to go from one state of knowledge to another, but not the entire path that will be covered 
through learning. Deep Learning is a specific type of Machine Learning that exploits specific ‘deep’ neural networks 
with a huge number of layers. These were not feasible years ago, but now thanks to algorithmic innovations, data 
availability and computing power, they can be effectively used with astonishing results. The increase in the availability 
of "neurons" has opened up the possibility for these networks to reason about highly complex problems, something 
that the previous networks, referred to as ‘shallow’, did not allow. 
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The learning processes used by Learning Machines can be of different types. These include supervised, unsupervised, 
semi-supervised and reinforcement learning.

 – Supervised Machine Learning allows the creation of predictive models by exploiting both input data and 
the corresponding output values, by learning to correlate one with the other so as to determine the unknown 
output to be attributed to a new input. This technique implies that we have an idea of the expected result 
(supervision), i.e., recognizing a car in an image. The aim is to train the machine specifically to recognize the 
relationship between input and output in a digital data stream (image, sound, etc.) and to use it on new data to 
obtain the output from the input. During the learning phase, mistakes are used to correct the model, so that it 
gradually learns to give the right answers, in the same way as evolved living beings.

 – Unsupervised Machine Learning is a sort of “self-teaching” technique. The machine learns by itself to 
interpret the data, finding internal structures and patterns, without a supervisor explicitly indicating any target 
to be learned. This can be done in many ways, the best known of which is the method known as 'clustering’. 
(grouping of similar elements). Applied to data, this succeeds in identifying and showing clusters of patterns 
within the entire set, which are sufficiently compact and separate. Each cluster is thus able to represent 
something significant, such as a segment of customers with specific behaviours, which are quite distinct and 
different from those of customers on other clusters. 

 – Semi-supervised Machine Learning operates somewhere between the first two, as it has to manage 
situations in which the targets are known only in part from the data to be learned. Algorithms of this type 
must thus proceed by appropriately exploiting the few supervisors available to fix any errors and acting 
autonomously in their absence.

 – Reinforcement Learning aims to teach an agent, through rewards or penalties, which actions are to be 
performed within certain environments. The goal of reinforcement learning is, therefore, to train an intelligent 
agent  to take decisions and perform actions according to a certain policy, which is successful in a given 
environment, maximizing its future reward. The ‘reward’ depends on the error, i.e. the relationship between 
failure and success. One of the best-known examples of its application was that of Alpha-go, which in 2016 
beat Lee Sedol, the reigning World Go champion, on his own ground.
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Other learning techniques come into play in different contexts, for example, Active Learning, whereby the system 
actively asks the human to provide answers to its doubts, rather than merely waiting for data to clarify them. Another is 
Transfer Learning, which allows models to use knowledge learned from other models and transfer it, creating a kind of 
similarity, or link between cognitive situations. 

Trained models are then validated, so as to specify the level of uncertainty, or confidence, with which they give 
blind results on new data. In this way it is also clear how reliable the predictions and inferences generally made about 
the data are. Care must also be taken to ensure that the level of accuracy and confidence remains constant over time, so 
that the models do not just work as soon as they are released, but continue to do so on an ongoing basis. Techniques 
for continuous learning are then set up, allowing the system to adapt to any changes to prevent the initial training from 
losing its accuracy. At the initial level, a re-training can be performed, in other words, incremental re-training on the new 
data; if the phenomenon deviates significantly, this then becomes re-tuning, or even re-modelling if the phenomenon 
becomes substantially different.

Advanced Machine Learning techniques can be combined with other, more or less traditional, techniques to analyse data 
and information and obtain intelligent outcomes:

 – NLP (Natural Language Processing), which allows to analyse written or oral communications and perform related 
tasks, such as translation, grammar checking, semantic interpretation, and classification of topics. For example, a 
chatbot’s goal is to deliver more accurate responses by learning from past interactions by interpreting what users 
say and what their intentions are.

 – Signal Processing, which allows to analyse sounds, images or other numeric signals to understand the 
underlying information. For example, processing directly inside the sensors for applications like reconnaissance 
and surveillance.
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AI has evolved into something resembling non-physical computer programmes (rather than humanoid cyborgs) 
applying human-like intelligence and decision-making to complex, large and data-intensive processes.

Together Advanced Analytics and AI automate and make processes or activities more effective, at scale, continuously 
available, and with higher quality standards. They compose analytics features to achieve more complex solutions. 
Through the discovery of new patterns in data and by fully utilizing knowledge assets, innovation is accelerated, new 
business models are defined and value is created.

Ultimately, AI & Advanced Analytics allow for better and faster decision making by maximizing the value of all data, 
by moving from recommendations to predictive analytics (e.g. what patterns will occur in the future), to exploratory 
analytics (why certain patterns occur), to prescriptive analytics (how to obtain certain patterns, e.g. the most 
convenient ones), and to simulative analytics (what patterns are obtained by changing conditions).

Through AI & Advanced Analytics we gain insights and create value in a potentially infinite number of areas. 
It is possible to automate human-fashioned activities, interact with users through bots or conversational interfaces, 
define optimal use of assets (e.g. what if & simulation, predictive maintenance, traffic flow, logistic planning, etc.), 
analyse and understand documents through text recognition or analyse human behaviours.

It all depends on the source of data and information that is taken into consideration.

 – Sound analysis can range from voice recognition to the detection of voice characteristics to identification, 
from speaker authentication to sentiment analysis, aimed at the understanding of emotions; it can also involve 
the recognition of musical pieces and genre or rhythmic characteristics or, with an entirely different objective, 
the recognition of defects in machine noise. 

 – Text analysis can include the extraction of key words, entities, the generation of summaries, the 
characterisation of the author, the creation of semantic and knowledge graphs and maps, and the identification 
of narrative and emotional states and paths. For example, with diverse applications that analyse documents and 
comments, the data analyst can prevent insurance fraud by cross-referencing data from contracts, appraisals 
and invoices and even with data from black boxes, creating patterns to detect any anomalies.

 – Image/video analysis includes, for example, the recognition of faces and their characteristics of emotion, 
age, including any artificial modifications; semantic-based image retrieval; image description for the blind; the 
identification of defects for maintenance purposes; the identification of pathologies for health purposes; and 
motion detection to handle situations containing moving backgrounds and gradual changes in illumination, 
such as images from a video surveillance system.

 – Time series analyses can move over different time horizons, from real time to years and decades. The 
applications pervade almost all business domains: just think of the predictive analysis of time series on data 
from sensors, industrial, energy and domestic machinery, people's behaviour, economic variables, health and 
accident data, among many others.
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Today, among the most trending examples among new capabilities enabled by AI include autonomous driving. 

Autonomous vehicles (AV) are equipped with multiple sensors, such as cameras, radars, which help them better 

understand the surroundings and in planning the path. All these sensors produce a massive amount of Data and need real-

time processing capabilities, like those of a supercomputer. Machine Learning and Deep Learning are used to train patterns 

and validate the results of autonomous driving systems.

We often use AI-driven technology without even realizing it, like the use of AI-driven personal assistants. They can 

provide information, such as a weather report or control smart home devices from the stereo to the thermostat. In the 

future AI-driven virtual assistants will anticipate our needs without the need to give them instructions. For instance, if we 

grill steaks every Sunday, our virtual assistant can have fresh steaks delivered to the home every Saturday.

At least up until today, human interaction with AI is still crucial in some aspects of data analysis, as represented through 

some pictures that went viral in 2016 and posed an interesting challenge for AI. 

How do we teach a computer the difference between objects that are so similar yet different? AI is devoid of feelings, 

memories and thoughts, even the world's most advanced Machine Learning platforms are being put to the test by the 

challenge between chihuahuas and muffins! Even a child beats Deep Learning when it comes to understanding when a 

picture contains an image of food and when it shows a dog. Paradoxically, simple reasoning for humans can be complex for 

AI and vice versa: there are and there will be cases where humans obtain 'better' results!  

CO
U

N
T

SCORE HIGHLOW

True Negatives

False Negatives

True Positives

False Positives
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Strategy & Design

⎯ BA Strategy

⎯ Governance

⎯ Architecture

⎯ Assessments

⎯ Data Lake/Data Hub

⎯ Enterprise Data Warehouse 
(EDWH)

⎯ Near/Real Time/streaming 
Analytics Platforms

⎯ Data Mart

⎯ Reporting & Dashboarding

⎯ Performance monitoring

⎯ Data Visualization

⎯ Federated systems

⎯ Data Virtualization

⎯ Data Fabric

⎯ Governance

⎯ Advanced Analytics/AI 
applications

Manage & Evolve

⎯ Operational 
maintenance of 
Analytics platforms

⎯ Evolution on 
technology, modeling, 
reporting and 
Adv.Analytics use cases

DATA MANAGEMENT ADVANCED ANALYTICS DATA VISUALIZATION

DATA GOVERNANCE

Implement & Integrate

Even in the light of the wide varieties of potential applications, AI & Advanced Analytics require a scientific approach 
to data and problems in order to provide tailored solutions: there is no single solution that fits all cases.

With our approach, we intervene to overcome this complexity by identifying and processing the relevant components 
with the most fitting tools in order to ensure an engaging, complete and effective user experience. At Engineering, we 
have been working on AI since we opened our first research lab in 1987 and it was dedicated to “Intelligent Systems”, 
nothing different but AI.

We have our own dedicated Data & Analytics Centre of Competence, that has developed a clear methodology that 
starts with easy-to-see results and addresses the complexity of the problems, achieving objectives in the shortest 
possible time. The scientific approach is an iterative process which has the model definition as the central focus but, 
to be effective, needs to go through several and well-defined steps to be successful in keeping the control of the 
whole process over outcomes.

A blend of competences is needed to face an Advanced Analytics project. Our Data scientists and Data engineers 
follow a very demanding training path, learning how to transform theory into practice effectively and productively. 
Engineering has a multidisciplinary team: Data scientists, with engineering, IT, mathematical, physic or statistical 
backgrounds, but also linguists to master semantic and syntax for natural language analysis, and psychology 
competences and importantly competence in neuroscience. Experts in data management, whether 'big' or 'small', 
cloud or on-prem. Domain experts. Our model is teamwork: there is no one person who covers all disciplines, but a 
hub and spoke model that allows each client to make the most of the expertise available on the market. 

Today, our focus today is on developing AI solutions that can work on vertical issues, taking into account all the 
variables available: an activity that any human would find impossible to do.
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By combining different pieces of the ‘puzzle’ with Advanced Analytics techniques, we can build AI applications that 

analyse and process data and act on the basis of such data, adding cognitive capabilities to the analysis process.  

We aim to always go beyond the strictly necessary, to maximise the use and value of data, both inside and 

outside the organization. 

Our in-depth knowledge of the theories behind each Advanced Analytics technique gives us the ability to choose 

which ones to leverage for each specific business problem and/or combine them, and where no solutions are 

available, we build them. We use the state of the art technologies for analysing, enriching, managing, exploiting 

and displaying data coming from databases, logs, signals, sensors or networks, social networks, web, images, audio 

and video. We transform all this into information by applying Artificial Intelligence, optimisation, statistics, detecting 

dominant and anomalous values (outliers), natural language processing (NLP), analysing voice call volumes (speech 

analytics), image recognition and by applying forecasting techniques: the aim is to build intelligent systems, virtual 

assistants, chatbots, cognitive applications and innovative Augmented and Virtual Reality experiences.

At Engineering, our approach is straightforward and effective. We do not use preconfigured tools or platforms. We go 

straight to the core of the "problem", articulating algorithmic flows with multiple patterns, optimising and improving 

flows and patterns progressively to fix the problem more and more accurately. The case of what happened during the 

very early stages of the Covid crisis may be emblematic of our reactivity and ability to create appropriate solutions 

to even the most complex challenges: we brought together in a very short amount of time our experience and 

technology to help the Veneto Region to map and geolocate subjects infected by Coronavirus in real time, allowing 

doctors and local authorities to work safely. Our customised approach to generating algorithms, as opposed to pre-

built models, via learning techniques, led us to build a new one that was specifically designed for bio surveillance and 

monitored its evolution. By focusing on the reliability and quality of results and on data governance to achieve a 

'trustworthy', AI application, we ensure the satisfaction of our stakeholders and cutting-edge solutions:  

this ranges from understanding electrical signals to Italian air traffic control, from predictive maintenance of industrial 

plants to understanding customer care conversations.
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Data & Analytics Competence Centre

Our Data & Analytics competence centre is home to a team of over 150 skilled professionals and covers the whole 
Data Analysis lifecycle, applying our own Advanced Analytics methodology: from collection and data management to 
quality and governance, streamlining outcomes’ understanding with a more effective visualization representation.

To start, we ask the right questions to obtain the most from every data we have been given to manage to yield 
relevant information. Once the Data has been collected and prepared, we can apply sophisticated data processing 
techniques or even perform Business Analytics or refined Data Visualization representations. For us, a great user 
experience importance is crucial, and mastering the full process, from data management to data visualization skillset is 
fundamental to exploit the maximum from the given resources for the specific application and the ability to streamline 
complex outputs from models into a user-friendly indicator or representation.

FO
CU

S

Data Management

Advanced Analytics

Data Visualization

Agile

Try
experiments

Pivot/persevere?

Define

Ideate

Lean 
Startup

Learn

Product
backlog

Sprint 
planning

Sprint 
review

Sprint
execution

Shipabile
increment

Lean StartupDesign Thinking

Our Methodology 
Combining Design Thinking, Lean Startup & Agile methodologies with Data & Analytics projects
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150+
Professionals

50+
Projects 2020

20+
Partnerships 

and Academic 
Collaborations

Cross 
Markets

In order to manage the lifecycle of this data, combining the principles of CRISP-DM (Cross Industry Standard 
Process for Data Mining) and Lean Startup with Agile techniques and, with regard to understanding, design thinking 
techniques, we have also developed a specific methodology based on 6 consecutive steps:

1. Understand and define - flesh out the “problem” and thoroughly understand the business goals

2. Collect and prepare - all and any type of data necessary to solve the problem

3. Explore - verify and deeply understand the Data

4. Model -  accurate choice of advanced analytics and AI technologies/techniques

5. Evaluate - assessment process

6. Share and Visualize - effective representations
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Data management

Data management complexity rises as organisations handle multi-structured and multi-source data, hosted in 
cloud solution providers or on premises, in hybrid and multi-cloud modes. 
 
Data Warehouse, Data Reservoir, Data Lake, Data Hub, Lakehouse, operational DLs to collect IoT and IoE data are all 
part of the complexities that need to be managed to enable analytical or operational intelligence activities, either in 
real time or streaming, such as for use cases such as time series and IoT applications. Whether on-prem in Cloud or in 
hybrid form: data must be properly collected, processed, supplemented, protected and tracked to effectively exploit 
their value as a major asset in the data-driven economy.

Big Data platforms, also available "as a Service", allow data to be processed in a distributed manner, with flexible 
scaling thanks to the cloud-native paradigm and the use of Containers: this makes it easier to migrate analytical 
workloads between different environments and optimises the use of resources. Our team help our customers to 
leverage the benefit the design of an optimized solution, that fits the specific needs each company has got, in order to 
guarantee an optimum, fast, governable, safe, compliant and future-ready data strategy.

ON PREMISE

PRIVATE CLOUD

PUBLIC CLOUD

HYBRID CLOUD

MULTI CLOUD

Data
Lake

Data 
River

Data
Mesh

Data 
Warehouse

Data
Platform

Infrastructure Strategy Data Architecture

DATA PLATFORM ARCHITECTURES

Our Offering
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Advanced Analytics

Taming our world complexity, transforming it into easy-to-use solutions.  
 
Advanced Analytics and AI, leveraging Machine Learning and Deep Learning techniques, NLP/NLU, Signal Analytics, 
Computer Vision, Speech Analysis, Forecasting and more, have accelerated the ability to harvest value from large 
quantities of data coming from heterogeneous sources: this makes it possible to increase to ability to acquire 
knowledge and improving decisions through AI, connecting intelligent and analytical systems with each other to solve 
broader and more complex problems, just when needed.

We master the theories underlying individual Advanced Analytics techniques, decline and further develop them into 
different available technologies to achieve the best response to the specific business question. A lean approach with a 
proven methodology, which evolves in valuable outcomes every time.

Conversational 
Agents / Chatbot

Threat 
Detection

Emotional 
Analytics

Voice 
Recognition

Motion 
Detection

Natural Language 
Processing

Text & Content 
Analysis

Signal 
Analysis

Image 
Recognition

Forecasting

ADV. ANALYTICS
⎯ Optimization
⎯ Predictive / Prespective

Analytics
⎯ Text / NLP Analytics
⎯ Audio / Speech Analytics
⎯ Video / Image Analytics

Recommendation 
Systems

Anomaly / Fault 
Detection

Behavioural Analysis

Optimization

What if Planning

TECHNIQUES
⎯ Machine Learning
⎯ Deep Learning
⎯ Advanced statistics

MODELING
⎯ Model Definition
⎯ Model Design
⎯ Model 

Implementation
⎯ Model Factory

⎯ Social Analytics
⎯ Signal Analytics
⎯ Diagnostic Analytics
⎯ Cognitive Analytics
⎯ AI Applications

Data

Our Offering
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Data Visualization

Blending Form, Function and Fit to achieve the best user experience. 

We support a bi-modal approach with self-service analysis for business users and managed reports and analytics 
for everyone, with agile patterns for a fast time-to-insight suitable to competitive business environments. We aim to 
make information available everywhere, both on devices and in applications and processes through the use of open 
APIs that make them effective whenever they are needed. We combine multi-structured data sources with mash-up 
techniques that ensure a mix of meaningful information and free exploration in visual form.  User Experience and 
usability join communication patterns for an effective data experience.

We excel in the Modern BI applications, guiding clients through a smooth and valuable transition and making the 
most of the resources provided by the customer. We range from commercial and best in class tools (i.e., Tableau, Qlik, 
Tibco Spotfire, MS Power BI, SAS VA, Looker, etc.) to open sources ones such as our complete data visualization suite, 
KNOWAGE.

, Network, Spatial

OUR OPEN SOURCE PLATFORM:

– Self-service capabilities

– Agile for users

– Responsive GUI

– Entirely web-based & portable

– Adv. visualization (Dataviz )

– Mash-ups

– Ready for mobile 

– Cloud-ready (Azure & AWS)

Power BI

MAIN TECHNOLOGIES

CAPABILITIES

Responsiveness 
(independent from device)

Modern BI Prototypes UXAgile approach

Our Offering
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Data Governance

Time to market, flexibility, heterogeneous data sources, and volumes must guarantee the veracity of insight 
discovery.  
 
A Data Governance strategy ensures a constantly appropriate use in the valuation, creation, consumption and control 
of data and in analytics. Handling metadata throughout the complete data lifecycle for greater awareness: availability, 
usability, integrity, security, lineage, quality and reliability.  A shared language to support collaborative processes is 
the ultimate goal, through the introduction of business glossaries as a common language for the whole company, 
defining roles and responsibilities (ownership) over data and audit trails to ensure compliance in its use.

We can assist clients through the entire process, which leads to a governed analytical system, defining the roadmap, 
the supporting tools and the practices to engineer it as much as possible to avoid inconsistencies or losses.

In detail, we able:

 – supporting our customers in carrying out their data strategy with consistent and coherent processes 
supporting reliable collaboration and compliance confidence (i.e., security, privacy)

 – defining processes and policies, setting standards and metrics, establishing roles, gathering a language 
catalog and building up the supporting tools are the main Data Governance framework‘s targets

 – curating our customer’s data in order to fulfill trustable standards, improving user experience, getting higher 
productivity, reducing risks, enabling acting on opportunities, increasing revenues

Data 
Governance

Data 
Architecture

Metadata
Management

Data
Security

Data
Quality

Data 
Interoperability

People

ProcessesTech

Offering Framework
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KNOWAGE 
Knowage is the open source business analytics suite for the enhancement of data assets, also in 
relation to external and heterogeneous information sources, to fully grasp the meaning of the “big 
data” phenomenon.

Knowage allows advanced analysis and customized views on data in complete autonomy, allowing 
to combine traditional and structured sources with the most innovative ones of the Hadoop 
ecosystem and the NoSQL world through mash-up and data federation techniques.

The ability to link different information sources is the prerequisite for the application of cutting-
edge methodologies for not only descriptive, but also diagnostic, predictive and prescriptive 
analyses, through data / text mining tools based on machine learning algorithms and advanced 
statistics.

Knowage is a solution that can be used by different types of users, as it offers a wide range of tools 
that can be adapted to suit their needs and the skills of individuals: from decision-makers who need 
clear, precise and timely information, to more operational users inclined to autonomous analysis, to 
data scientists who work for incremental cycles of hypothesis and verification.

TAILORED SIZE INDIVIDUAL
EXPERIENCE

COLLABORATION FLEXIBLE TRUSTED

https://www.eng.it/our-platforms-solutions/knowage
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True Digital Transformation is possible only if decisions are guided by data and not be processes. Today, awareness 
may be maturing and be increasingly mature in the future. We know, however, that Artificial Intelligence can create 
the real competitive advantage for businesses by adding innovation, promoting automation, reducing costs and 
stimulating more refined decision-making processes.

We bring together the skills and activities of our Research and Innovation department and continuous training in 
the best of breed analysis techniques, collaborating with innovative organisations and institutions and carrying 
out projects and real business cases for our customers. We increase the speed with which we achieve results by 
engineering the knowledge we develop to make it reusable.

We predict resource consumption, prevent frauds, extract topics from text, recognize images, split electric signals 
from flows, and so much more.

Moreover, following a philosophy of continuous evolution, Engineering is also moving in the new age of emotion 
recognition, operating in multiple channels and going beyond the “traditional” sentiment analysis. This allows us 
to analyse and understand the emotions expressed by a speaker based on his/her tone, enriching the text coming 
from a transformation of speech-to-text with context metadata of his/her voice to obtain a richer understanding of 
the conversation. Combining this capability together with text emotion recognition (not only positive or negative 
sentiment, but multi-emotion expression, such as anger, disgust, fear, happiness, sadness, or surprise) applied also 
to the facial expression of an individual in order to be able to capture the real (unsaid), language to provide a more 
complete offering on the new frontiers of customer care by exploiting Affective Computing.
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Some of our solutions were specifically developed during and for the pandemic, such as Safe Eye, our AI-based 
solution for the analysis of Videos & Images, for the purpose of monitoring that social distancing measures are 
maintained by people in public places. Thanks to AI, it provides an end-to-end video and image-based, real time 24 x 
7, analysis of humans and objects to recognize / detect / highlight potentially harmful behaviour in public places: such 
as squares, streets, offices, stations, shops, public transport and generally wherever video and image systems can be 
leveraged. If social distancing measures are not respected the solution can automatically generate warning messages 
(push messages, calls, screen warnings, etc..) to those who are entitled to monitor those areas. 
By leveraging the visualization capabilities of Knowage, we have created dashboards that can be used to support 
institutions in monitoring the evolution of the Covid-19 pandemic. Monitoring is carried out through predictive 
models that use Artificial Intelligence and Machine Learning algorithms to predict the spread of infections, both at 
national and regional level. Based on epidemiological patterns, powerful artificial neural networks and optimization of 
models to fit real data, the core dynamics of pandemic evolution are reconstructed. The results of these models are 
displayed by means of easy-to-understand dashboards, reporting both the estimated measures and the degree of 
uncertainty. Data provided relates to the expected outcome of several indicators: the total number of positive subjects 
(identified & not identified), healed subjects (identified & not identified), overall subjects and deceased ones.

The application of such techniques is already helping our customers on improving the way they do their business. 
We have developed a predictive maintenance engine that allows manufacturing plants to use the data coming from 
the different sensors in the site (on robots, on conveyor belts, in the environment, on connected devices) to be able 
to predict anomalies in the behaviour of the manufacturing plant based on the ecosystem readings. It also allows 
simulations to be performed on scenarios with the appropriate representation language based on the role and level of 
the user. 
For Energy We have developed a state-of-the-art AI project that enables us to analyse and understand how each 
customer uses the energy provided.  This is the Home EnergIA platform, which allows you to identify which 
appliances are running in a house at a given time and calculate their consumption only by reading the aggregate 
information at the main meter of the house. This solution, which gives an effective answer to the NILM's problem  
(Not Intrusive Load Monitoring) problem, introduces new perspectives in making business by Utility companies, 
providing value added services, optimizing energy consumption or forecasting the needs much more accurately.
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With the "Company Knowledge System" we are supporting management of support services to companies and 
professionals operating in Bologna municipality. 
The project consists of an interactive platform which brings together data from InfoCamera, the regional agency 
for work and the municipal administration, with a view to analysing it, and best managing the services provided 
by the companies and professionals operating on the territory of Bologna. The aim is, in a timely manner, to 
assess the economic evolution and impact of particular events, above all the Covid-19 pandemic, with a view to 
being able to respond appropriately and within the shortest possible time to Bologna-based companies.

Our client is one of the leaders of energy distribution in Italy: we are moving from a hierarchical model in which 
a few large power stations generate energy by planning it to a grid model in which many non-programmable 
sources contribute to energy production.

This poses problems in guaranteeing the continuity of the service. It is therefore necessary to transform 
the current electricity grid into an active and intelligent organisation that monitors all energy sources, even 
renewable - so unplanneble - ones,  and regulates itself to avoid overloads or blackouts.

We used a Grey Box approach, combining rule based electrical systems' models with predictive ones, exploiting 
Machine Learning and Deep Learning. 

e-distribuzione is the main italian energy distributor, with a strong presence also abroad. It manages more than 
1,1 million kilometers of electricity network, with 31 and a half million customers. 
Since a couple of years, the meters began to be replaced with evolved meters of “2nd generation”. Such 
evolution is having significant impacts, as the information collected by the new meters is much more: instead of 
one measure per month, the new meters collect information with daily readings, every 15 minutes).

Hence, we developed a specific application called “Zettabeat”: it represents e-distribuzione’s analytical platform 
enabling data reporting, business intelligence and big data management. Moreover, it allows users to access 
dashboards displaying reports and KPIs related to a wide set of business processes (e.g. energy measures, 
sorting, etc.). 
We realized the solution based on a data lake that is able to satisfy all the reporting needs, through the 
innovative MDM (Meter Data Management) platform developed by Engineering. It is built on a Cloudera cluster, 
and today e-Distribuzione use it for the whole handling of their managed measures.

Supporting companies: Bologna focuses on data analysis 

Artificial intelligence to predict energy production 

Big Data reporting for e-distribuzione 

CASE STUDY /

CASE STUDY /

CASE STUDY /

Augmented City

Smart Energy & Utilities

https://www.eng.it/en/case-studies/supporto-imprese-bologna-punta-sull-analisi-dati
https://www.eng.it/en/case-studies/intelligenza-artificiale-prevedere-produzione-energia
https://www.eng.it/en/case-studies/big-data-reporting-per-e-distribuzione
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One of the leading banking groups in Europe is committed to supporting the economy in the countries in 
which it operates, particularly in Italy, where it is a leader in every sector of activity (retail, corporate and wealth 
management). It constantly works on solutions and products that allow even who is traditionally excluded from 
credit to be able to build their own life project. To support this mission and be able to provide products such as 
mortgages and overdrafts, we have used advanced Machine Learning and Deep Learning techniques to create 
models capable of estimating the future propensity to request / underwrite these products and thus provide 
support to Marketing campaigns, aimed to develop cross selling.

The activities of our team followed our methodology, CRISP-DM's enhancement, suitable for implementation 
of Data Science projects, which begins with the study of business requirements and continues with the 
understanding and preparation of data, converging towards the implementation and evaluation of the model, 
deploy, up to the proper usability and representation of the outcomes. The latest AI and Machine Learning 
technologies were used for development, such as the Tensorflow framework, keeping fully "open" the 
development by means of Python language.

Data and Artificial Intelligence for cross-selling marketing CASE STUDY /

Digital Finance

https://www.eng.it/en/case-studies/big-data-reporting-per-e-distribuzione
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In the countries of the OECD area, cancer is the second leading cause of death. In Italy every day more than 
1,000 new cases are diagnosed. Early diagnosis, that is the identification of the disease before it manifests 
itself, is fundamental. It is time that the one-size-fits-all screening approach, in which everyone takes the same 
test starting from the same age and with the same interval, is replaced by a personalized screening approach. 
Considerable progress has been made in early diagnosis, but there is still a long way to go, to recognize a larger 
number of cancers and to distinguish between aggressive froms from indolent ones. The AiBiBank project fits 
into the context of predictive diagnostics and precision medicine by integrating bio-technology and clinical and 
IT skills.

To enable the collection and organization of medical images and clinical data, Engineering designed and 
developed a technological and regulatory infrastructure, Data Lake. The data collected will be used to develop 
innovative tools to support doctors' decisions in the fight against cancer. In particular, the system will use 
Artificial Intelligence techniques to provide two demonstrators in the field of breast screening and prostate 
oncology. The project will be carried out by a consortium of private partners and hospitals.

AiBiBank: Bio-Banking and Artificial Intelligence for the fight against cancer CASE STUDY /

E-Health

https://www.eng.it/en/case-studies/bio-banca-e-intelligenza-artificiale-per-la-lotta-ai-tumori
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The Homeland Security Research Unit investigates issues related to public safety through a multidisciplinary 
approach. Among its objectives is that of defining technological solutions to identify and seize challenges and 
opportunities determined by the technological, methodological and procedural gap of the Police Forces. Hence, 
a technological platform has been developed, with advanced services for searching and acquiring heterogeneous 
data from Internet (including Deep Web and Darknet), allowing the extraction of threats, events and clues during 
the acquisition of non-structured data. This information is subject to comparative analyses for Intelligence 
activities and to rebuild investigative hypotheses for forensic purposes.

ATLANTIS (AI-based plaTform for LAw eNforcement inTelligence and InveStigation) integrates a set of tools 
supporting all phases of Intelligence and Digital Forensic processes.

It provides:

 − Fight against online terrorist propaganda

 − Reduction of investigative timeframes with Source Discovery and Big Data Analysis services

The advent of Big Data infrastructure has significantly boosted Natural Language Processing (NLP) through 
Machine Learning and Deep Learning techniques. In this context, MARLENE improves the understanding of text 
contents combining a semantic approach, based on an extended Semantic Net and the execution of ML and AI 
algorithms to provide a large plethora of multilingual NLP services.

MARLENE provides a multilingual semantic analysis framework of syntax and text. The framework provides 
NLP services for the whole NLP chain, including parsing, tagging, word sense disambiguation, categorization, 
clustering, summary, text similarity, sentiment analysis, emotion recognition, textual pattern identification. 
MARLENE leverages AI to enable text understanding on several languages including Italian, English, Spanish, 
Portuguese, Dutch, Arabic and French. This framework embeds and extends a SemanticNet, built integrating and 
extending both open and proprietary semantic nets, to perform word sense disambiguation and term expansion 
and to solve specific semantic issues.

ATLANTIS: investigate the Web with Artificial Intelligence 

MARLENE: semantic analysis of texts for Natural Language Processing 

CASE STUDY /

CASE STUDY /

Digital Defense & Homeland Security

https://www.eng.it/en/case-studies/atlantis-ai-based-platform-for-law-enforcement-intelligence-and-investigation
https://www.eng.it/en/case-studies/marlene-analisi-semantica-dei-testi-per-l-esecuzione-del-natural-language-processing
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Cyberthreats represent a constant danger for the security of nations, organizations, for every single person. The 
need of our Client was to improve its capability of identifying and targeting specific Cybersecurity events. In 
order to do so, we developed a data analytical platform in order to find, value and target specific cybersecurity 
events by highlighting correlations between cyber attacks and social networks specific events.

Our solution analyzes an important selection of sources of Threat Intelligence, Deep and Dark web, web 
documents. By ingesting data within a data lake, it processes structured and unstructured textual information, 
generating a Knowledge Base (KB) consisting of a multigraph. In it, millions of nodes represent words, concepts, 
while multiple types of links connect them by weighing their degree of association as captured by data through 
text mining algorithms. Other algorithms allow the production of graphs that select the relevant subsets of 
links with respect to several optimal criteria. Eventually, advanced visualization tools reduce the complexity and 
vastness of the graphs generated by the previous modules, allowing navigation.

Big data for cybersecurity CASE STUDY /

https://www.eng.it/en/case-studies/big-data-for-cybersecurity
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The aim of Fandango is to aggregate and verify different typologies of news data, media sources, social media, 
open data, so as to detect fake news and provide a more efficient and verified communication for all European 
citizens. Using cross sector Big Data management and analytics, along with an effective interoperability scheme 
for all our data sources, will tackle this urgent problem, generating new business and societal impacts involving 
several stakeholders: Media Companies (news agencies, broadcaster, newspapers, etc), governmental institutions 
and organizations, the overall industrial ecosystem, the entire society.

The Fandango project breaks data interoperability barriers providing unified techniques and an integrated 
Big Data platform to support traditional media industries to face the new “data” news economy with a better 
transparency to the citizens under a Responsible, Research and Innovation prism.

This goal is validated and tested in three specific domains Climate, Immigration and European Context: these are 
typical scenarios where fake news can influence perception with respect to social and business actions and where 
news can be verified and validated by trustable information, based on facts and data.

Data Science and Machine Learning (DSML) are entering a phase of greater industrialization: organizations have 
realized that they need to add more agility and resilience to their ML pipelines and production models, and that 
DSML technologies, alone or combined with Artificial Intelligence (AI), can increase their operational efficiency.

Using the ALIDA platform, users are able to design their own stream/batch workflows by choosing from the 
ALIDA catalog Big Data Analytics services and the set of big data to process, run and monitor the execution. 

ALIDA is designed and developed on top of the most cutting-edge Open Source Big Data technologies and 
frameworks and it is cloud-native, meaning it can scale computing and storage resources thanks to a pipeline 
orchestration engine that leverages Kubernetes capabilities for cloud resource management.

Fandango: Fighting fake news with AI and Big Data analysis 

ALIDA: fast prototyping for AI and Big Data Analytics applications. 

CASE STUDY /

CASE STUDY /

Digital Media & Communication 

Digital Industry

https://www.eng.it/en/case-studies/ai-e-big-data-contro-le-fake-news
https://www.eng.it/en/case-studies/alida-piattaforma-per-prototipazione-e-implementazione-di-applicazioni-di-big-data-analytics
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By its very nature, technology is neutral: it depends how it is used. From a practical viewpoint, however, we are close 
to reaching a solution in which an incorrect use could have devastating effects. 

The explosion of AI is having a pervasive effect on social behaviour patterns and, contrary to what hap-pened in other 
industrial revolutions, some government institutions got to work on this in good time. The European Commission is in 
a good position with its 2018 Ethical Guidelines on Artificial Intelligence and the requirements of the "Trustworthy AI" 
of 2019. The message is that the ethical aspects of Artificial Intelli-gence should be considered neither an option nor 
ancillary arguments: only a society that trusts AI will be able to take full advantage of it. In this sense, AI that is ethical, 
anthropocentric and trustworthy becomes a win-win proposition for all, for those who produce it, for those who use it 
and for Europe itself.

The Trustworthy AI described by the European Union identifies seven basic requirements for an ethical AI, which these 
add more detailed aspects.

1. Human Supervision: in order to be able to guarantee the respect of fundamental rights and the well-being of 
users, intelligent systems must always be supervised by humans, thus leaving the last word to humans on the 
decisions taken. 

2. Robustness and Security: it is not enough a system to provide answers, but it must also declare the level 
of confidence and indicate what the margins of error are, so that it is possible to be aware of their use. The 
system must also be robust against illegal actions that can lead to manipulation. 

3. Privacy: the protection of personal data in the case of intelligent systems is more complex than it may seem. 
Indeed, even if all precautions are explicitly taken regarding sensitive data, the fact remains that while privacy 
hides data that should not be exposed, data mining functionalities, typical in AI systems, tend to find the 
hidden information.

4. Transparency: Artificial Intelligence uses complex algorithms that compute results from data through known 
processing, but by passing through states of knowledge not known a priori: for a human, the knowledge of 
all the equations and all the parameters is not a clearly intelligible explanation of why a cer-tain answer was 
obtained: many algorithms work as black-boxes.

5. Absence of discrimination, management of diversity: we must avoid building and designing AI sys-tems 
essentially only for people who dominate the market and society, as well as preventing them from introducing 
discriminatory distortions of information. 

6. Social and environmental well-being: AI must contribute to raising the level of social and environ-mental 
well-being as well as sustainability.

7. Responsibility: the results produced by the algorithms cause a series of consequences. In addition to ensuring 
that these are for the benefit of humanity, we need to maintain control over the ability of systems to function 
properly over time, and be clear about the responsibility for their impacts. 



34 Simplifying complexity to face the future by giving voice to your most precious asset: data

AI & ADVANCED  
ANALYTICS

An AI left free to evolve without government could lead to unbeneficial, unwanted, unethical behaviour, and we 
have seen the main issues on which we need to remain vigilant. However, there is another and perhaps more 
insidious aspect, namely the one linked to the definition of ethics: while it is easy to have global agreement on some 
fundamental values, on others it is not so easy; indeed, in some cases humanity has been discussing them forever. 
For example, an intelligent system that removes information, text, audio, video, or other, from broadcast channels, on 
the grounds that it is unethical, must assume which information elements are and which are not. In some cases there 
is no agreement; the ethical mechanism introduced by some thus appears as exactly the opposite and manipulative 
by others. It may even be that an incorrect "ethical" intervention is not the result of an error, but is in fact intentional, 
using ethics as a cover for certain conditions; a simple example of this regards the censorship of what is actually only a 
legitimate opinion, but undesirable and passed off as unethical. 
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In our interconnected world, which is more and more digitised also thanks to technologies such as IoT & IoE, and the 
strong growth we are experiencing, increase our need to access data and take decisions fast; tomorrow’s challenges 
will only be more complex than today’s. We will need to "connect the dots" with even smarter techniques, in order 
understand, automate and be more effective. The automation of these abilities will create even more opportunities in 
most business sectors and consumer applications.

Advanced Analytics and AI are the answer to manage complex tasks by predicting situations, automating analysis, 
enriching contexts and drawing conclusions, as they happen. New possibilities and new business models are 
being created today and others will be created tomorrow, leveraging data, innovating and ensuring a competitive 
advantage: anyone who ignores this will miss many opportunities.

In order to play a centre stage role across these transformations, one must try to understand how AI & Advanced 
Analytics will change and evolve in the near future.

The use of artificial intelligence will have the ability to relieve us of tasks that can be performed by ma-chines, and not 
necessarily by referring to automation alone. For example, we will see: CRM operators made with digital assistants, 
either in the form of conversational interfaces or androids; virtual people or virtual twins of real people; "intelligent" 
salespeople, representatives, and market analysts who provide advice to users/customers based on their preferences 
and behaviours determined by their current and/or previous interactions; doctors who will be able to make use of a 
second opinion based on systems that make extensive use of AI (knowledge base, diagnostic imaging, etc.); public 
safety systems that observe and anticipate risk situations in particular areas. Examples that testify to the fact that 
Artificial Intelligence will allow human beings to focus on increasingly high profile activities, enabling them to use their 
time more profitably and on the activities they do best: creating, imagining and innovating. 
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IoT and IoE will be increasingly widespread and used, each device will incorporate smarter components that develop 
local analytics (leveraging edge computing), where the event actually occurs, resulting in a decentralization of 
intelligence. Artificial Intelligence will then be applied more and more extensively and will be enhanced continuously: 
this will lead to the generation of easy-to-use tools with simplified interfaces, which will enable an increasing 
democratization of AI. However, data scientists will still be essential to ensure that the results provided 
by the data are of high quality, as the data itself will increase in complexity. Not least, the ongoing Digital 
Transformation process will enhance the need to undertake real-time activities on multiple applications, 
leveraging prescriptive analytics for decision support or full decision automation and leading to a future scenario 
where AI will be part and parcel of our lives.

However, moving the profile of activities upwards will imply a necessary transformation of the education and training 
system. We need to understand how to establish optimum cooperation between human and artificial cognitive 
capabilities in order to derive maximum benefit. The study of these issues involves multi-disciplinary aspects. In order 
to evaluate the technological, ethical, social, legislative, change-guiding, behavioural, anthropological, impact-analysis, 
evaluation, control, protection of rights, privacy, anti-discrimination, exclusion frameworks, it will be necessary to train 
people not only in technical aspects, but also in complementary ones. Such major transformations also carry a risk 
that will need to be mitigated, related to the foreseeable trend of widening gaps between social classes, for example 
between those who can and cannot access transformed educational and training systems.
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At Engineering, when we think about the future we like to find answers even from the past. In recent years, Artificial 
Intelligence has gained great visibility and attention in the media, newspapers and in industrial and business contexts, 
but we know that AI is a framework that has a long history. As we mentioned also in the introduction, Alan Turing is 
the acknowledged founder of this scientific and technological discipline, the man who, to put it in a movie line, "won 
World War II, and as a bonus, invented the computer". 

Turing was a logician and a mathematician, therefore a master in an exact science and, often, considered cold, but in 
his writings on AI he reminds us that intelligence has emotional aspects.

We have seen that Artificial Intelligence is changing and will continue to change the way we do business and 
relate to other human beings, in a radical way. We know that it will continue to have a very strong impact on many 
industrial sectors, through Big Data and Internet of Things technologies, and robotics. However, we also want to keep 
in mind the emotional aspect of Intelligence and the mind-body relationship in men.

Following emotions means creating a world that has humans at the centre, our customers, as well as the thousands of 
end users who use our solutions every day. AI will become more and more part of our lives and this leads to ethical 
implications which are related to the way it has to be used. Governments and institutions, such as the EU Commission, 
has chosen a practical approach by defining guidelines for reliable and trustworthy AI applications.

We can play a leading role on AI and ethics, together with the European Union and in the wake of Alan Turing.  
We bring added value to our customers through our long-standing experience and cross-sector skills. This 
element is increasingly fundamental in a world that is characterized by continuous waves of innovation: as we also 
describe on our whitepaper “where Business Meets Technology”, digital transformation happens core business process 
experts and technology experts combine their knowledge. This combination influences innovation, and hence also the 
development of Artificial Intelligence and its practical applications.
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Our vision on the future of Artificial Intelligence is based on a holistic approach, which includes discussions, 
results and observations deriving from multiple knowledge of the ecosystem of human sciences and cultures, 
without neglecting classical and humanistic aspects and social issues. These observations imply a very precise 
vision of the mind and, therefore, of Artificial Intelligence, as part of a complex ecosystem, where simplifications are to 
be avoided, everything must be considered in the light of the direct and indirect impacts.

With the evolution and improvement of AI and Advanced Analytics techniques, it is necessary to keep on educating 
individuals to rely on and properly exploit AI and Advanced Analytics: this is among our goals at Engineering. Since AI 
will be more and more pervasive in the everyday life, it is crucial to support citizens in their approach to it. It's about 
sharing personal data, fake news, preconceived decisions, basically, about the lives of individuals.

While we refine advanced techniques to be more human likely, it is important to educate people to rely on them and 
use them effectively. AI and Advanced Analytics, in truth, are our fast running present future.
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ENGINEERING
For more than 40 years Engineering has been one of the main actors in the digital transformation of both public and 
private companies and organisations, with an innovative range of services for the main market segments.

With approximately 11,600 professionals in 40+ locations (in Italy, Belgium, Germany, Mexico, Norway, Serbia, 
Spain, Switzerland, Sweden, Argentina, Brazil, and the USA), the Engineering Group designs, develops, and manages 
innovative solutions for the areas of business where digitalisation generates major change, such as Digital Finance, 
Smart Government & E-Health, Augmented Cities, Digital Industry, Smart Energy & Utilities, and Digital Media & 
Communication. In the course of 2020, Engineering has supported its partners in the continuation and protection 
of their businesses and key processes, assisting in the design of their 'New Normal' and the mapping of new digital 
ecosystems. With its activities and projects, the Group is helping to modernise the world in which we live and work, 
combining specialist skills in the final frontier of technologies, technological infrastructures organised in a unique 
hybrid multi-cloud model, and the ability to interpret new business models. With important investments in R&D, 
Engineering plays a leading role in research, coordinating national and international projects with a team of 450 
researchers and data scientists and a network of scientific and academic partners throughout Europe. One of the 
Group's strategic assets is the expertise of its employees, whose development is promoted by a dedicated multi-
disciplinary training school that provided more than 15,000 training days over the last year.
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