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Executive Summary 

This document represents an integration to Deliverable 3.2 (“Semantic Search Ser-

vice”) of the H2020 project “FACTS4WORKERS - Worker-Centric Work- places in 

Smart Factories” (FoF 2014/636778). The Deliverable is classified as a prototype and 

it consists of a web service able to carry out a Semantic Search, developed by IMinds. 

The service is accessible for demo testing and result visualization at the URL 

(http://FACTS4WORKERS.restdesc.org/semantic-search-demo). This service will be 

integrated with other modules developed and planned for FACTS4WORKERS soft-

ware solution in order to support the workers in their daily tasks, providing them a 

powerful knowledge and information extraction from the available data. This docu-

ment contains complementary information about the application of this service 

within FACTS4WORKERS solution and the theoretical base of semantic search. The 

semantic search service is based on Lucene software, that is a powerful open source 

text search engine. It provides a multitude of features that include several available 

search algorithms with a high scalability. The deployment of Lucene software used 

for FACTS4WORKERS is the popular search server based implementation, called Elas-

ticsearch. Elasticsearch is a user friendly and easy-to-implement solution that pro-

vides a server implementation of the Lucene features, removing a lot of the overhead 

necessary to set up a search service. Given the high standard of performance, the flex-

ibility and usability of this open source solution, this has been chosen and imple-

mented in order to become a module for FACTS4WORKERS software environment. 

Extensive testing and ad-hoc features have been implemented in order to have the 

required functionality with the available datasets.  

The deliverable (D3.2) reports initially the possible applications of a semantic search 

service within the Industrial Challenges and use cases of the project. Then a brief ex-

planation of Lucene software and Elasticsearch server based implementation is pro-

vided. At last, some examples of the application of the service using dummy data ex-

tracted by THO use case are provided, showing also the setup option like the weights 

of the different fields, that has been implemented specifically for FACTS4WORKERS.  
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http://f4w.restdesc.org/semantic-search-demo)


   

 

 

IV 

Document authors and reviewers 

The following persons have contributed directly to the document. Please note that 
many other people have supported our work and we thank them sincerely.  
 

Lead Authors 
Name Organisation Role 

Gianni Campatelli UNIFI WP3 

Joachim Van Herwegen IMI WP3 

Dörthe Arndt IMI WP3 

 

Featuring Authors 
Name Organisation Role 

   

   

 
Reviewers 

Name Organisation Role 

Martin Wifling ViF Coordinator 

Frank Salliau IMI WP4 

   

 



 Table of Contents  

 V 

 

V 

Table of Contents 

Executive Summary............................................................................................................ III 

Document authors and reviewers ........................................................................ IV 

Table of Contents .................................................................................................................. V 

Table of Figures ....................................................................................................................VI 

Index of Abbreviations .................................................................................................... VII 

1 Semantic Search Service for Facts4Workers .............................................. 9 

1.1 Introduction to Semantic Search ....................................................................... 9 

1.2 The Industrial Challenges ................................................................................... 10 

2 Implementation of the service ..................................................................... 15 

2.1 Introduction ............................................................................................................ 15 

2.2 Documents ............................................................................................................... 15 

2.3 Lucene ........................................................................................................................ 15 

2.3.1 Indexing ......................................................................................................................... 15 

2.3.2 WordNet ........................................................................................................................ 16 

2.3.3 Scoring ........................................................................................................................... 16 

2.3.4 “More like this” query .............................................................................................. 17 

2.3.5 Combining queries .................................................................................................... 17 

2.4 Elasticsearch............................................................................................................ 18 

3 Example of application of the service ........................................................ 19 

4 Conclusions ......................................................................................................... 25 

ABOUT THE PROJECT ........................................................................................................ 26 

 

 

 



 Table of Figures  

 

 

VI 

Table of Figures 

Figure 1: Industrial Challenges of FACTS4WORKERS project ................................ 11 

Figure 2: Graphical test interface for the developed Semantic Search service 20 

Figure 3: Example of service output .................................................................................. 21 

Figure 4: Example of use of the service with different weights ............................. 22 

 

 



 Index of Abbreviations  

 VII 

 

VII 

Index of Abbreviations 
API ...................... Application 

Programming Interface 

AR ........................ Augmented Reality 

CON ..................... Connectors 

DSS ...................... Decision Support 

System 

EDD ..................... Earliest Due Date 

EMO .................... EMO Orodjarna d.o.o 

ERP ..................... Enterprise Resource 

Planning 

HID ...................... Hidria TC d.o.o 

HIR ...................... Hidria Rotomatika  

HMI ..................... Human Machine 

Interface 

ICT ....................... Information 

communication 

technology 

IP…….. ................ Industrial Partner 

IT .......................... Information 

Technology 

KMS ..................... Knowledge 

Management System 

SBB ...................... Service Building Block 

SCA ...................... Schaeffler AG 

THO ..................... Thermolympic S.L. 

TKSE ................... ThyssenKrupp Steel 

Europe AG 

UC ........................ Use Case 

CoF ...................... Context-of-Use 

 

 



  

 

 

8 



 Semantic Search Service for Facts4Workers  

 9 

 

9 

1 Semantic Search Service for 
Facts4Workers 

1.1 Introduction to Semantic Search 

Semantic Search is a powerful tool to extract information from a dataset: it allows to 

generate more relevant results thanks to the adoption of different strategies and is-

sues to exploit the potential of a traditional search. The most important features that 

differentiate a semantic search from a traditional one are that it considers: 

 the context of search; 

 the intent; 

 the location; 

 the variations of words, also thanks to the use of synonym tables; 

 the concept matching; 

 the use of natural language processing algorithms. 

 

Thanks to these advanced features, a semantic search is able to provide better results 

than a traditional search engine. Nowadays, the most popular search engines, like 

Google and Bing, are implementing some elements of semantic search. It must be con-

sidered that these two popular applications are especially dedicated for searching 

web content and web pages so their architecture is quite specialized, so only some 

elements of Semantic Search could be included. In any case, the trend in the market is 

showing an increasing interest for this search approach.  

The two most innovative features of semantic search are the analysis of context and 

intent. The analysis of the intent is focused on understanding which is the content that 

the user is looking for, while the context takes into account the “surrounding” envi-

ronment to better refine the objective of the search. For a desktop user, this infor-

mation could include the past search history, user location, previously stored data, 

etc. A semantic search will use as optional field all these data in order to understand 

the “context” of the search and refine its results. A very simple example, not connected 

to the shop floor use of the tool, is a search using “Panda” as search term. If the se-

mantic search engine is able to understand that you are an expert naturalist or a wild-

life lover thanks to your context (for example, using the data of your previous 

searches) it will provide you all the info regarding the animal “panda”. Otherwise, if 

the service is able to understand that you are a programmer, it will probably provide 

you the link related to the “panda” antivirus software. In general, the output of the 
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search is not unique but many results are provided with a specific ranking. The effec-

tiveness of a semantic search increases when you are able to provide additional data 

for the search dataset that exploit the context of the search itself. This could be ob-

tained including additional search fields, as presented in section 3 of this document 

for a test case implemented for THO, a FACTS4WORKERS industrial partner.  

In order to exploit the accuracy of the search, semantic search tries also to improve 

the understanding of the search intent using natural processing language algorithms 

that allows the user to adopt a more natural and spontaneous language for his 

searches. This facilitates the introduction of search systems in environments where 

the users are not skilled in the use of web searches. This is an important issue espe-

cially when not IT trained people have to use the system, e.g. on a shop floor. The 

natural language processing is usually coupled with algorithms able to suggest syno-

nyms and variations of the used wording in order to obtain a better grasp of the real 

search intent. Many synonym tables are already available on the web as an external 

service for different languages, and could be used freely to implement the search.  

From Technopedia1, definition and explanation of Semantic Search 
 

 Definition - What does Semantic Search mean? 
Semantic search is a data searching technique in a which a search query aims to not 
only find keywords, but to determine the intent and contextual meaning of the the 
words a person is using for search. Semantic search provides more meaningful search 
results by evaluating and understanding the search phrase and finding the most rele-
vant results in a website, database or any other data repository. 
 

 Techopedia explains Semantic Search 
Semantic search works on the principles of language semantics. Unlike typical search 
algorithms, semantic search is based on the context, substance, intent and concept of 
the searched phrase. Semantic search also incorporates location, synonyms of a term, 
current trends, word variations and other natural language elements as part of the 
search. Semantic search concepts are derived from various search algorithms and 
methodologies, including keyword-to-concept mapping, graph patterns and fuzzy logic. 

1.2 The Industrial Challenges 

Within FACTS4WORKERS project, the use of a Semantic Search Service is really im-

portant, because it is able to provide to the worker a very powerful tool for extracting 

information from users and process generated data that are already stored within the 

company database. The Industrial Challenges (ICs) of the project are briefly depicted 

                                                             
1 https://www.techopedia.com/definition/23731/semantic-search 
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below, together with a brief explanation of the specific focus of each one of the four 

ICs.  

 

Figure 1: Industrial Challenges of FACTS4WORKERS project 

 IC1: Personalized augmented operator are workers using augmented reality (AR) 

tools through which they get an immediate, specific, visualized, and personalized 

provision of information at the shop-floor-level, which can be configured accord-

ing to their needs, roles and preferences. 

 IC2: Worked-centric rich-media knowledge sharing/management: ICT adopted in 

factories is neither successful in capturing knowledge, nor do they support social 

interaction and learning. Such KMS are usually developed for office environments, 

but shop-floor workers have different needs. 

 IC3: Self-learning manufacturing workplaces are established through linking het-

erogeneous information sources from the worker’s environment and beyond, and 

extracting patterns of successful production, transferring the result as decision-

relevant knowledge to the worker. 

 IC4: In-situ mobile learning in the production, will develop and demonstrate an on 

the job learning environment for shop floor workers using rich media through the 

KMS, which is especially valuable for SME. 
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For each of them is possible to define some feasible and useful application of the Se-

mantic Search Service. In particular: 

IC1: The augmented operator will profit from a semantic search service that will ena-

ble him to obtain filtered information regarding the required information. The objec-

tive of the augmented operator software is to provide specific information with a 

strong relation to the context of a specific operator. The semantic search could under-

stand the context of the operator thanks to the link of all the additional information 

already available on the user’s device (application, dataset) that will allow to focus 

the search on the topic required by the current user. Moreover, the objective of the 

augmented operator platform is to simplify the access to the information. With the 

implementation of the semantic search service, the operator could use a very simple 

logic to obtain the required information. An example of this concept could be simpli-

fied by the statement that changed everybody's approach to information retrieval: 

“You need an answer? Just google it!”. The developed service wants to become a sim-

ple “Google” search engine for available data, with powerful capabilities but a very 

simple user interface. The service building blocks that could be connected with the 

semantic search service are many: in the case of an augmented operator, the service 

could be used to search for the needed data analysis for a specific product, for example 

using the “data analytics”2 service building block. 

IC2: the second challenge is about the knowledge management and sharing. One of 

the already developed service building blocks that will be used to cope with this chal-

lenge is “Defect&Solution”3. This service has the aim to share among the peers the 

knowledge about defect solving. In this case the class “defect” must be considered in 

a broader sense: a defect could be any issue that the production worker has to solve 

in order to have the production running smoothly. The database of the service stores 

all the encountered defects and the solutions adopted by the operators to solve the 

issue, together with a measure of the effectiveness of the solution. In this case, there 

is a direct connection between a production issue and the best solution to be adopted. 

In general, when the worker will find an issue, he could query the database in order 

to find the solution that will allow him to solve the problem, whose effectiveness has 

been previously tested by a peer. In case of a new defect, the database is not able to 

provide any feasible match with a solution. For this specific case the Semantic Search 

service could be used to find a solution that has been successfully implemented for a 

similar problem. This is a great advantage because, in the job shop, the operators use 

their own language and an unstructured approach to define problems, so in many 

cases the defect description could be dissimilar due to different wording or detailed 

description of the issue. The semantic search service will allow to solve this issue and 

                                                             
2 See D3.1 for a detailed description of the SBB, on-line documentation is available at 

http://docs.facts4.work/ccharts.html 

3 See D3.1 for a detailed description of the SBB, on-line documentation is available at 
http://docs.facts4.work/defects_and_solutions.html 
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to obtain the correct match, or the most similar one, of the current defect, in order to 

suggest the associated solution.  

IC3: the third challenge is related to self-learning; in this case the semantic search 

service could be used to extract knowledge from the available data. The application is 

strongly related to the one depicted for the previous IC: the knowledge required to 

support the worker’s activity could be reported in the form defect  solution. In most 

of the cases a specific action of the worker (“solution”) is due when an event that affect 

production is found (“defect”); so for the worker it is crucial to obtain the relation 

between the “defect” and the optimal “solution”. The experience about the available 

solutions and their connection with the possible defects constitutes the worker’s 

knowledge. A semantic search service could be used, as described before, to create 

new links among defect and solutions (“knowledge”) that are not explicitly connected 

in the database due to not structured descriptions of the defects.  

IC4: the last industrial challenge wants to deal with in-situ learning, for which the op-

erator needs to access a lot of different documents and multimedia contents. In this 

case is crucial to filter the available content correctly in order to have a set of data 

able to satisfy the expectation of the operator. The understanding of the context and 

intent of the user is the main focus of the search service. In this case, the main chal-

lenge for the integration of the developed search service is the definition of a fit de-

scription of the search’s goal and define which would be the complementary infor-

mation needed to define the context (this could be connected information related to 

the worker profile, current status or activity).  
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2 Implementation of the service 

2.1 Introduction 

This chapter describes the Semantic Search module as it is used in the FACTS4WORK-

ERS project. This module is responsible for finding the most relevant documents (Sec-

tion 2.2) based on the worker’s input. We keep the term ‘documents’ generic here as 

this can reference to any kind of text-based documents. To do this the module makes 

use of an Elasticsearch server (Section 2.4), a scalable and distributed text search 

server. The actual search algorithm in the Elasticsearch server makes use of the Lu-

cene library (Section 2.3), a powerful search library. 

2.2 Documents 

The documents described here are documents consisting of multiple key/value fields. 

Meaning every document has several keys, such as [“name”, “description”] 

and corresponding (string) values [“problem”, “machine exploded”]. Every 

document needs to have the same set of keys, with the corresponding value being de-

fined specifically for that document. 

2.3 Lucene 

Lucene4 is a powerful open source text search engine. It provides a multitude of fea-

tures with the core being several available search algorithms with a high scalability. 

While originally written in Java, it has also been ported to numerous other program-

ming languages due to its popularity. 

2.3.1 Indexing 

The first step in using Lucene consists of indexing the dataset of documents. Indexing 

consists of analyzing the contents of every document in dataset based on an Analyzer. 

The job of the analyzer is to split up a string into a set of Tokens. Since every document 

consists of multiple strings, the values in the key/value set, the analyzer is applied to 

every value in that document. This also means that different analyzers can be used for 

different fields. 

                                                             
4 http://lucene.apache.org/ 
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One of the most basic analyzers is the Whitespace Analyzer. This analyzer simply splits 

up the string on all whitespace. 

The cat is running  [ “The”, “cat”, “is”, “running” ] 

After the first tokenization step, multiple filters are applied to the tokens. These make 

sure the tokens for similar words are actually identical to allow for better token 

matching. 

Lowercase [ “the”, “cat”, “is”, “running” ] 

Stemming [ “the”, “cat”, “be”, “run” ] 

Stop words [ “cat”, “run” ] 

Synonym [ “feline”, “run” ] 

 

The choice of analyzers and filters is completely up to the user implementing the Lu-

cene search. Different use cases might require different filters. The use of filters also 

has an impact on the total performance which has to be taken into account. 

2.3.2 WordNet 

As mentioned in the previous paragraph, one of the available filters is a synonym fil-

ter. A synonym filter works by replacing all words in a set of synonyms with an iden-

tical keyword. In the example above both “cat” and “feline” are in the same group and 

the common keyword used is “feline”. Lucene does not come with an inbuilt list of 

synonyms, these have to be provides using an external source. A general list of syno-

nyms is provided through WordNet5. WordNet is a large database of English words 

and associated metadata. The main goal is indicating synonymy and other relations 

between these words. One of the exported data formats of WordNet is supported by 

Lucene, meaning this entire dataset can be used when building an index. Specific use 

cases might still require an extension of this synonym set. WordNet contains a general 

set of English terms, but for this project more specific factory terms might still be re-

quired. 

2.3.3 Scoring 

Once the data has been ingested into an index, it can be used to score a query. To this 

end Lucene makes use of the Vector Space Model (VSM) of Information Retrieval and 

                                                             
5 https://wordnet.princeton.edu/ 
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the Boolean model. The Boolean model is first used to filter out all documents com-

pletely unrelated to the query. The remaining documents get scored using VSM. Scor-

ing works by scoring all the keywords in the query separately and creating a vector 

with those values for every document. One well-known scoring scheme for these val-

ues is tf-idf weighting. The core idea is that keywords that appear a lot in a few docu-

ments are more valuable than keywords that appear a few times in a lot of documents. 

The first kind of keywords more often specify something about the set of documents 

they appear in while the second kind does not have any specific value. These vectors 

then get compared to find the best matching documents using a cosine similarity 

measure, which consists of doing a dot product of the normalized vectors. 

2.3.4  “More like this” query 

Just like with the indexing, there are several ways in which the scoring can be influ-

enced. There are multiple settings that can be fine-tuned and several built-in query 

types that can be used. One of these query types is the “More like this” (MLT) query. 

This query takes as input a set of documents and finds the most similar documents in 

its stored index. Specifically, in our case the input set will always contain exactly one 

document. To perform an MLT query, first the most relevant keywords in the input 

document get detected. 

A lot of fine-tuning is possible in the settings to determine what the “most relevant” 

keywords are in the document. The two main parameters are keyword occurrence 

and length. Keywords that occur more often (and are not stop-words) are more likely 

to be important. Similarly, longer keywords are often only occurring in a small subset 

of the documents, making them more relevant for those documents. The exact re-

quirements of length and number of occurrences can be completely customized based 

on the required use case. This also means that the algorithm can perform better if the 

input document is long enough to draw correct conclusions about its keywords. These 

keywords then get scored as described in the previous paragraph and compared to 

the keyword vectors of the documents in the index, resulting in a list of similar docu-

ments. 

2.3.5 Combining queries 

A Lucene query can also be a combination of multiple other Lucene queries. The main 

advantage there is that different weights can be applied to the multiple queries. Spe-

cifically for the MLT queries, this allows us to apply different weights to different 

fields of the input document. The final query is then a composition of a number of MLT 

queries, equal to the number of keys in the document, of which the results are then 

joined together, based on the weight for each specific key. This allows us to indicate 
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that certain fields in the document are more important to measure relevancy than 

others. 

2.4 Elasticsearch 

Elasticsearch6 is a search server based on the Lucene software. Where Lucene is a 

library that can be added to a software project, Elasticsearch provides a server imple-

mentation of the Lucene features, removing a lot of the overhead necessary to set up 

a search service. The server lends itself to a distributed setup, by using a shard-based 

setup where each shard contains only part of the index. Additionally, shard duplica-

tion is supported to allow for faster parallel queries. As long as the number of shards 

is correctly set up and the server infrastructure is sufficient an Elasticsearch system 

can scale up to large volumes of text. 

Elasticsearch exposes its functionality through RESTful interfaces. All actions are per-

formed by sending GET/POST/… calls to the server. This includes setting up an index, 

ingesting the data and performing the MLT queries. This makes the server interface 

language independent; it is supported in all languages by doing these HTTP calls. 

 

 

  

                                                             
6 https://www.elastic.co/ 
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3 Example of application of the service 

In order to test, refine and show the capabilities of the developed Semantic Search 

service, a test environment has been setup. It is based on a test database created as a 

mock- up for THO use case. The data represent the defects and solutions already de-

ployed by previous operators to solve the quality and production issues that may 

arise in THO. Basically, the dataset includes the name of the defects, an in-depth de-

scription of what is perceived by the worker, a picture of the defect itself and some 

additional fields like a comment and a defect taxonomy. The complementary infor-

mation of the defect name is used to create a context for obtaining a better search 

result. An example of one record of the dataset is reported below. 

{ 
  "id": "a8fde43e-22c5-438d-bdc7-1ad97cf2576f", 
  "name": "Flow Lines", 
  "desc": "streaks, patterns, or lines off-toned in color - that show up on the prototype", 
  "part_id": "1", 
  "media_url": "http://machinesandparts.surge.sh/part1/part1_flow_lines.png", 
  "comment": "I see that the flow lines are mostly on the upper part of the product, in the 
farther position respect to the flow gate", 
  "taxonomy": null 
} 
 

In each dataset is included a unique ID for the data entry, a name of the defect, a de-

scription, a media URL, a comment and a taxonomy field, not used for the current ap-

plication.  

The objective of the service is to find similar defect to the current one in order to have 

access to its already adopted solutions in order to evaluate if these are applicable also 

to the current problem. This application will be used when a new defect arises in the 

production and the worker does not have any history or guideline about how solve it. 

The basic idea is that he can access the database of the already deployed solutions and 

look for the ones that have been successfully used to solve a similar problem. In this 

application, the Semantic Search service, must be able to find similar defects to the 

current one, using as input the description the worker has to provide using his natural 

language. This description is included in the field “name” and “description”.  

The service does not have an HMI associated yet so, for testing purpose, a simple 

graphical interface has been created. A screenshot of the interface is reported in the 

figure below.  
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Figure 2: Graphical test interface for the developed Semantic Search service 

The choices available in the interface are: 

 the selection of the search fields (name, description and comment in this case) 

 the attribution of a weight to the single search field 

 the definition of an input dataset for the Semantic Search 

 the choice of the search type (standard or using synonyms table) 

These options could be selected manually by the operator when calling the search. In 

future implementation of the service, when it will be included in the overall software 

solution as a service, these choices will be predefined by the programmer, that will 

evaluate the best setup for each use case and application. The possibility to choose 

different search parameters has been used to find the best option for the actual da-

taset and application.  

An example of the results that could be obtained using the search dataset “Flow Line” 

for which do not exist a similar entry in the database is reported in Fig.3. The test 

database used include more than 40 data entries of possible defects that has been 

created using different manuals with defects description for the plastic injection pro-

cess, the one that is currently used by THO. The use of different sources for filling up 

the database allowed a high degree dissimilarity in the wording and description of the 

defects itself. A situation that is expected in a real production environment where 

multiple users are entitled to introduce new defect datasets into the database.  
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Figure 3: Example of service output 

The first result is always the same dataset used for the search, this feature of Elastic 

Search is useful to implement a check on the chosen search parameters when an out-

put is provided by the service: basically you see the search dataset as a first result of 

the output. Looking at the results, it is possible to see that the service is able to find 

similar defects within the database also if the names are different. Basically the de-

fects are the same but they are described using different wording. Flow lines and weld 

lines are defects that have the same causes, and so the same solutions. The same for 

flow marks and flow lines, the difference lays just in the words used to describe the 

phenomena. In this case the use of standard search or synonym search provide only 

slightly different results, the different search approaches affect only the ranking of the 

solutions.  

The initial choice has been to consider with the same weight the brief text field “name” 

and the longer field “description”. In some case this could be misleading, since many 

concepts included in the “description” field use very general wording, like “tempera-

ture”, “color”, etc. These are common words to describe most of the defects that could 

happen using a plastic injection process. This could lead to an in correct result for the 

search, since the service could find similarity within the popular words used to define 
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completely different issues. This is not a major problem, since these misleading re-

sults could be filtered by the experience of the worker that labels them as not tech-

nical feasible matches. In any case, the performance of the search service could be 

highly improved by setting the correct weight for each field. In particular, it is im-

portant to provide the highest weight to the essentially informative fields, while the 

importance of the more general fields could be reduced. The information of this last 

category will be used to create the context of the search while the first will be used as 

“main” search keywords. For the specific case, it has been found that the best option 

is to assign a weight equal to 3 to the name field and a weight equal to 1 for the de-

scription field. For each application of the service a similar tuning would be needed, 

and it is possible to define the weight of the different variables using the general 

guideline reported earlier. An example of the call of the service using different weights 

is reported below.  

 

Figure 4: Example of use of the service with different weights 
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Where a similar defect for “Void” is found in the record labelled “Vacuum Voids” 

The service is available for testing using the dummy dataset at the link 

(http://FACTS4WORKERS.restdesc.org/semantic-search-demo) 

  



 Example of application of the service 
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4 Conclusions 

The developed Semantic Search service is able to provide to the workers a powerful 
tool for extracting knowledge and information from the company database. The ser-
vice has been developed by iMinds using an open-source web server implementation 
of Lucene search algorithm, Elasticsearch. The possible exploitation of this service 
within the industrial challenges of FACTS4WORKERS is initially assessed. In the doc-
ument we report a brief description of the algorithm used for the deployment of the 
service and an example of its application based on a dummy dataset representative of 
THO use case. A simple web interface has been created to allow the test and visuali-
zation of the developed service7. In future application, the service will provide the re-
sults directly to the other applications of FACTS4WORKERS solution, connected in a 
workflow thanks to the Semantic Workflow Engine.  
 

 

                                                             
7 http://f4w.restdesc.org/semantic-search-demo 
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ABOUT THE PROJECT  

 

The high ambition of the project FACTS4WORKERS is to create Factories of the 

Future with a pervasive, networked information and communication technology 

that collects processes and presents large amounts of data. These smart factories 

will autonomously keep track of inventory, machine parameters, product quality 

and workforce activities. But at the same time, the worker will play the central role 

within the future form of production. The ambition of the project is to create »FAC-

Tories for WORKERS« (FACTS-4WORKERS), to strengthen human workforce on all 

levels from shop floor to management since it is the most skilled, flexible, sophis-

ticated and productive asset of any production system and this way ensure a long-

term competitiveness of manufacturing industry. Therefore a serious effort will be 

put into integrating already available IT enablers into a seamless and flexible 

Smart Factory infrastructure based on work-centric and data-driven technology 

building blocks.  

These solutions will be developed according to the following four industrial chal-

lenges which are generalizable to manufacturing in general: 

• Personalized augmented operator, 

• Worked-centric rich-media knowledge sharing management, 

• Self-learning manufacturing workplaces, 

• In-situ mobile learning in the production. 



 Conclusions  

 27 

 

27 

 

 



 

 

 

This document represents an integration to Deliv-

erable 3.2 (“Semantic Search Service”) of the 

H2020 project “FACTS4WORKERS - Worker-Cen-

tric Work- places in Smart Factories” (FoF 

2014/636778). The Deliverable is classified as a 

prototype and it consists of a web service able to 

carry out a Semantic Search, developed by IMinds. 

The service is accessible for demo testing and re-

sult visualization at the URL (http://FACTS4WORK-

ERS.restdesc.org/semantic-search-demo). This 

service will be integrated with other modules de-

veloped and planned for FACTS4WORKERS soft-

ware solution in order to support the workers in 

their daily tasks, providing them a powerful 

knowledge and information extraction from the 

available data. This document contains comple-

mentary information about the application of this 

service within FACTS4WORKERS solution and the 

theoretical base of semantic search. The semantic 

search service is based on Lucene software, that is 

a powerful open source text search engine. It pro-

vides a multitude of features that include several 

available search algorithms with a high scalability. 

The deployment of Lucene software used for 

FACTS4WORKERS is the popular search server 

based implementation, called Elasticsearch.   

 

 

D3.2 – Semantic Search Service 

Schnittstellen  Middleware  

Activity Streams 
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    Aggregation     API 
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