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Knowai

Executive summary

The need of saving and sharing knowledge is a hot topic from the
start of mankind and internet has represented a breakthrough for its
spread and relevance. It started as a simple tool to enable people to
save and share information they considered valuable and now it is
common to search online for retrieving information about any topic
of interest. The need to save information in a structured and easily
accessible way is present in any human context, from the personal
environment (e.g. find a recipe) to the industrial context. Nowadays
companies are still facing some issues in managing knowledge.

The Knowai project was born from the cooperation of Alta Scuola
Politecnica (ASP) with School of Entrepreneurship and Innovation
(SEI): the purpose of the experience is the creation of a deep tech
startup. After an initial period made of interviews, analysis and
research, the team has decided to develop a system for industrial
knowledge management.

The main goal of Knowai project was to develop an innovative
solution based on the use of Artificial Intelligence techniques that
deals with the complex but challenging problems of knowledge
digitalization and management in the industrial context. For this
purpose, the developed MVP is configured as a hybrid solution
between a Chatbot and a Knowledge Management System (KMS) and
it has been realized for an application in assistance processes.
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KNOWAI PROBLEM DETECTION

QUESTION CHOICE ~ STATUS  KNOWLEDGE  SIMILARTRACE  CHOOSE JOB

CHAT: QUESTIONS AND ANSWERS ~ CONVE N RESTARY

Select one of the following questions

TRY OPENING OTHER FILES THAT WERE PREVIOUSLY DISPLAYED
CORRECTLY. DO THEY WORK?

HAVE YOU UPDATED ADOBE RECENTLY?
DOWNLOAD FOXITPDF AND TRY TO OPEN THE DOCUMENT OF INTEREST.
DOES IT WORK?
TRY UPDATING IT BY CLICKING ON 2" IN THE ADOBE MENU. DOES IT WORK?|

NOT RELEVANT QUESTION

YES

Answer not present? Write one yourself

Figure 1:Graphic representation of the working principles of the solution developed by the Knowai team.
The software aims to facilitate the identification and resolution of problems between the selling company and the
customer company using the knowledge extracted from the past communication flows.
Two software interfaces are shown here: the tab used by the expert (left) for having a conversation with the
operator that reported the symptom and the tab used by the operator himself (right) for answering to the questions.
The added value of the Knowai system is given by the fact that knowledge displayed in the interfaces is extracted
from previous exchanges of information.
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Artificial Intelligence (AI) history started more than 50 years ago, but it has
shown to the world its real capabilities only in last two decades.

New applications are growing in any conceivable field and products based on
image recognition or recommender systems have now reached several markets.
Despite the fast diffusion of Al, there are still some sectors where few real
solution are present, and one of this is the industrial knowledge management.
Industry 4.0 revolution led all businesses to the production of tons of data
regarding their processes but for the moment companies are focusing more in
data collection rather than in data exploration. The latest Al developments
enabled new tools that can disrupt the way we manage data and the kind of data
we can manage. Natural Language Processing (NLP) progresses indeed open
unexpected opportunity for processing “human generated data”, like documents
and conversations, offering the chance to capture meaning behind words and so
increase the possibility of comprehension.

Knowai team worked to find a touching point between opportunities given by the
usage of new technologies and market needs. Focusing on industrial processes,
they analysed the way in which companies are attempting to manage their
knowledge, trying to identify hidden criticalities. According to the results
collected during the research phase, they attempted to develop a solution for the
management of knowledge in the assistance process, which seemed to be the
suitable entry point for approaching the issue. After a first phase focused on the
product definition, the team faced the implementation challenge, developing a
working Minimum Viable Product (MVP) and testing it in a real case scenario.
Together with first technical results, the team managed also a product validation
phase, aimed at understanding whether the developed solution could reach the
market fit. This whole work helped them to identify which are the challenges
hidden behind the development of a real deep tech product based on Al

The team is composed by seven engineering students, coming from the
Politecnico di Milano (PoliMI) and Politecnico di Torino (PoliTO):

Federico Betti, Computer Science and Engineering, PoliMI, Techno-economic
Assessment, Application Development, Machine Learning Engineer.

Marco Centurioni, Automation and Control Engineering, PoliMI, Strategy,
Business Analysis, Business Model Development, Project Management.

Alessio Colucci, Electronic Engineering, PoliTO, Application Development,
Backend Development, Software Deployment.

Domenico Ruben Pangallo, Biomedical Engineering, Team Controller, PoliTO,
Economic Assessment, Competitor and Stakeholder Analysis, Market Analysis.

Nicola Pivaro, Automation and Control Engineering, PoliMI, Strategy, Business
Analysis, Business Model Development, Project Management.

Alessandro Rosiello, Space Engineering, PoliMI, Competitor and Stakeholder
Analysis, Market Analysis.

Ivan Vrsajkov, Computer Science and Engineering, PoliMI, Application
Development, Frontend Development (User Interface).



Goal (Main Issues,
Proposed Solution,
Advantages)

Understanding the
problem

The objective of Knowai project was to develop an innovative solution based on

the use of Al techniques that deals with the problem of knowledge digitalization
and management in the industrial context.

The result of the market analysis and the study of the solutions actually present
have been compared with the needs and requirements of companies (especially
Italian SMEs). What emerged is the technological incapacity of the current
solutions (KMSs, Chatbots, Ticketing software) to fully guarantee some
fundamental features requested by the employees and consequently by the
companies themselves. In particular, the industrial technical assistance appears
to be one of the most mature application context for the introduction of tools for
the management and sharing of knowledge. Therefore, Knowai team has decided
to develop a technological solution designed specifically to manage this process.

The aim of the product is to provide a platform that customers can use as a
messaging service from which to extract information, save knowledge in a
Knowledge Base (KB) and make everything available later on. In this regard, it is
therefore configured as a hybrid solution between a chatbot and a KMS applied
in the field of technical assistance and is characterized by the adoption of modern
techniques of NLP and Al for saving hidden knowledge in a semi-structured
information flow. In particular, the Knowai system aims to read, learn and
broaden the knowledge base processing past communication flows (i.e.
assistance requests). In this way, the trained KB can be used to provide advices
to the expert who delivers assistance on the procedure for identifying and
resolving the problem encountered by the operator of the customer company.

Mondora Predictive
Project Maintenance
06/18 11/18 01/19 04/19
10/18 01/19 03/19 Now
Idea Knowledge
Exploration Management

Figure 2: Knowai Team path from the launching of the Pioneer Programme

The subject of knowledge management has always been a topic of interest, since
good efficiency of any process is strongly dependent on the saving, sorting and
accessing of useful information. For example, the last few years saw the birth of
the concept of Industry 4.0. According to its basic principles, the future
development of companies will depend mainly on the collection, management
and analysis of data. Data are substantially numeric information, whose
collection and processing generate well-known economic advantages. It is
interesting to note that the data themselves are not profitable: value comes when
people are able to take more aware actions in the light of the carried out
analyses. The economic driver is not data, but rather knowledge that derives
from it: successful companies are knowledge-driven and not simply data-driven.
The last ten years opened a new historical period in which the theme of
knowledge management has reached a new hype thanks to the great amount of



Exploring the
opportunities

data that has been saved and thanks to the new technologies that have been
developed. In the following points, an analysis about elements involved in the
rise of need and interest for knowledge management is shown.

The last 40 years of history have been mainly characterized by two factors for
what concern industrial development: technology growth inside companies and
Increment of technology growth rate.

The first factor is related to the need of keeping competitive advantages which
forced companies to study and develop new solutions, especially for what
concern technical tools. One of the direct consequences of the tech growth is the
increase of knowledge that companies have to manage to produce their specific
products or services. It is evident that one of the needs is knowledge
accessibility. This kind of issue is becoming more and more relevant in several
industrial situations where the amount of knowledge involved in the processes is
increasing month after month.

The second factor is related to the fact that technology growth rate is increasing
year after year: on the one side this brings direct advantages enabling new
opportunities, but on the other side this peculiar transformation is showing to
the world new scenarios where technology growth is so fast that people are
struggling to keep pace. One of the most significant examples of this
transformation is related to the automation processes.

After acquiring a complete vision of the problem of knowledge management,
both from the technical and the business sides, the team started exploring
different possible solutions: the first ideas that came out were related to state-of-
the-art, like chatbots, digital manuals, ticketing systems and knowledge
management systems. However, each of these current solutions is extremely
focused only on a certain aspect.

Chatbots are very good for interaction when the involved knowledge is limited,
like in the case of a customer service application.

Regarding digital manuals, instead, they are very useful because there is a lot of
knowledge inside, but most of it is unstructured in terms of problem-solution
occurrence, while being structured in terms of content. Consequently, it is very
difficult to use in real life scenarios when a new problem shows up, requiring a
different solution.

Ticketing systems are widely used for support since they provide an easy way to
categorize interactions: however, they do not extract knowledge from them, so
they partially solve the problem of knowledge management.

Finally, knowledge management systems (KMSs) are the most useful in managing
knowledge, but their problem is they are not feasible for interaction with
customers, thus knowledge has to be entered manually by experts. This process
hinders the creation of a vast knowledge database, actually slowing down the
whole process of knowledge management. An example in this direction is given
by Maana, which aims to build a KMS and is currently gaining traction, thanks
also to its being backed by powerhouses (e.g. Microsoft) that provide integration
with their own management framework. Nonetheless it is still lacking the
interaction with the customers.

These are the different solutions which are currently used as state-of-the-art, but
Knowai wants to put them all together to create a single system which is easily
accessible but stores an enormous quantitative of structured knowledge,



Generating a solution

obtained directly from the interactions between customers and operators, and
enriched through other available data such as the one from sensors.

As previously stated, the Knowai team decided to focus on the field of technical
customer assistance. The information exchange between the operator, who is
reporting an issue, and the expert, who is trying to find the root cause of it and fix
it, contains unstructured knowledge that constitutes the expert's know-how.
Therefore, the proposed solution is a product that is able to extract unstructured
and hidden knowledge from a semi-structured information flow and utilize it in
future uses.

The conversation between the operator and the expert can be modelled as a
process that begins with the symptom reported by the operator and continues
with a sequence of questions and answers between the two subjects. In
particular, the symptom is the way the problem is being manifested to the
operator. The questions are then asked by the expert. The point of the
conversation is to identify the actual problem and suggest a way to fix it.

The main features of the product are the recommendation of the best suited
questions and the prediction of the most likely problem based on the
conversation up to that point. The algorithm tries to find the best possible
sequence according to the probabilities assigned on the basis of previously
encountered conversations, which represents the knowledge the product has
collected so far.

Week 0 Week 1 Week 2 Week 3 Week 4

Figure 3: Growing of the Knowledge Base (KB) with the usage of the system.

However, there are far too many possible questions an expert could ask the
operator: the knowledge gathered can be too broad. This is why the symptom
analysis by using NLP techniques is done in the beginning, to find the best entry
point in the knowledge that will most likely lead to a correct prediction.
Throughout the whole process, the experts can provide feedback to questions
and state the correct outcome at the end of the process. This will be used by the
product to learn and make better predictions in the future.

The system as a whole is deployed on a server in order to be able to collect the
knowledge in one single centralized database. In this way, knowledge can be
shared among all experts of the same company. The users of the proposed
solution access it through client applications that interact with the server.
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CHAT: QUESTIONS AND ANSWERS  CONVERSATION HISTORY RESTART

Question 1:

Which is the symptom?

Symptom description

SEND

Figure 4: Operator Interface (used to report a new issue observed and to enter a
discussion with an expert, who will in turn identify the cause of the issue).
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TOP PROBLEMS TOP QUESTION FOR PROBLEM
Adobe installation error 7.44%
Problem: Recipient number entered in
Adobe non aggiomato 723% incorrect form
PDF file opening error 6.69% Best choice: Try to check the number on the

receiver, does it work?

TOP QUESTIONS TO ASK NEXT

Problem: | can't protect some of the cells in an
excel

Try opening other files that were previously
displayed correctly. Do they work? Best choice: Try changing the password, the

current one may have expired. Tell me if it works!

Have you updated Adobe recently?

Download FoxitPDF and try to open the document

2
of interest. Does it work Problem: outlock problem

Try updating it by clicking on "?" in the Adobe menu

Does it work? Best choice: Did you change password in the

last 3 months?

Uninstall and reinstall: click on Start, Appwiz.cpl,
uninstall and reinstall

Figure 5: System Knowledge Base Interface. It provides a more in-depth
description of the current point in the problem identification
process regarding the currently selected job.
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