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Abstract​—This foreword introduces a summary of themes       
and papers of the ​Web2Touch (W2T) 2020-21 ​Track at the          
29th ​IEEE WETICE Conference held as a virtual        
Conference, in October 2020. W2T 2020-21 includes six        
full papers and four short papers. They all address relevant          
issues in the field of information sharing for collaboration,         
including, big data analytics, knowledge engineering, linked       
open data, applications of smart Web technologies, and        
smart care. The papers address a portfolio of hot issues in           
research and applications of semantics, smart technologies       
(e.g., IoT, sensors, devices for tele-monitoring, and smart        
contents management) with crucial topics, such as big data         
analysis, knowledge representation, smart enterprise     
management, among the others. This track shows how        
cooperative technologies based on knowledge     
representation, intelligent tools, and enhanced Web      
engineering can enhance collaborative work through smart       
service design and delivery, so it contributes to radically         
change the role of the semantic Web and applications. 

Keywords- semantic Web; knowledge representation;     
collaborative Web; linked data; ontology, security, smart care,        
data analytics.  

I I ​NTRODUCTION 
Web2Touch (W2T), since its early editions (2007       

onwards), is aimed at presenting research and developments        
in the area of collaborative work and smart information         
sharing using the Web. New advances in Web-based        
systems are the driver for changes in human cooperative         
activities, which are increasingly performed via the Web.        
The W2T Track tackles knowledge and data sharing based         
on Software Engineering, on Artificial Intelligence (AI), and        
on methods for Knowledge Organization Systems (e.g.,       
ontologies and taxonomies). The focus of the Track is on          
information and knowledge representation, creation,     
maintenance, disambiguation, interlinking, trust and     
security. Reasoning and deep learning techniques, and other        
technologies related to the world of artificial intelligence,        
lead to better decisions and/or awareness of events.        
Therefore, W2T explores the concepts related to “working        

together” with decision-support assistance, collective     
intelligence, semantic-based Web search, smart     
environments, intentions-based analysis, and other     
collaborative-based ways for problem solving. 

W2T 2020-21 provides as usual a venue for researchers         
and practitioners to learn how to handle dynamic Web         
information, as well as to discuss the applicability and         
limitations of current and emerging approaches to       
Web-based knowledge sharing in different domains.  

W2T is an open forum for studies in multiple application          
domains including, for example, Web science, eHealth,       
eGovernment, eLearning, smart cooperative fruition of      
evolvable contents in smart cities, digital agriculture, and        
collaborative systems in general. New advances in       
Web-based systems are the driver for changes in        
cooperative activities, risk facing, actions in cybersystems       
and in smart environments, where human activities are        
performed preferably via the Web. Web practitioners, users        
and applications exploit, in rapidly varying ways, the        
richness of the Web to support the user activities. Based on           
these considerations, the W2T track tackles knowledge and        
Web engineering, considering also reasoning and deep       
learning techniques, machine learning, text and unstructured       
data analytics, events management, and so on; since these         
lead to better decisions or awareness of events. W2T         
explores themes such as decision support assistance,       
collective intelligence, semantic search, smart cities and       
enterprises, and the Internet of Things (IoT). W2T wants to          
both explore the state-of-the-art on these topics, and report         
user experience and advanced research topics about future        
collaborative approaches. 

 
In the 2020-21 edition, W2T track includes papers        

concerning enhanced organization and management of      
knowledge. It presents models and tools to represent        
dynamic changes in shared information, smart and       
context-aware Web applications, as well as new domains of         
application of semantic techniques, such as Industry 4.0,        
Smart Care, Big Data, IoT, Enhanced Connectivity, and        
Mobile Technologies. W2T 2020-21 is also about practical        
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e x p eri e n c es i n b ot h st a bl e a n d e m er gi n g i nt er dis ci pli n ar y       
a p pli c ati o ns.   

 
T o g et h er wit h bi g d at a a n al yti cs, c urr e ntl y c o nsi d er e d as        

o n e of t h e m ost i m p ort a nt p at hs t o c o m p etiti v e a d v a nt a g e of          
e nt er pris es, i nf or m ati o n e n gi n e ers a n d a p pli c ati o n m a n a g ers      
ar e i n v esti n g a l ar g e a m o u nt of eff ort i n i nf or m ati o n         
e xtr a cti o n, k n o wl e d g e f or m atti n g a n d d at a i nt e gr ati o n      
p h as es of i nf or m ati o n e n gi n e eri n g pr oj e cts. S e m a nti c      
i nt e gr ati o n is still a m aj or c h all e n g e i n W e b a p pli c ati o ns.         
O v er t h e p ast t hr e e d e c a d es, t h e i d e a of usi n g s e m a nti cs f or           
d at a i nt e gr ati o n h as b e c o m e i n cr e asi n gl y cr u ci al, a n d it h as         
r e c ei v e d m u c h att e nti o n i n t h e AI, d at a b as e, W e b, a n d d at a          
mi ni n g c o m m u niti es. H er e, w e f o c us o n s p e cifi c p ar a di g ms        
f or s e m a nti c d at a i nt e gr ati o n, s u c h as o nt ol o g y- b as e d d at a        
a c c ess a n d W e b s e ar c hi n g, e x pl or ati o n, us e, a n d a n al ysis.   

 
T h e p a p ers of t his e diti o n ai m at pr es e nti n g alt er n ati v es         

t o d e al wit h t h e f oll o wi n g iss u es: 
● Pr o p osi n g a p pr o a c h es t o d e ali n g wit h h et er o g e n e o us      

a n d c o m pl e x d at a, i n cl u di n g t h e g e n er ati o n of       
s er vi c es, t h e d et e cti o n of d u pli c at e r e c or ds a n d t h e        
n a vi g ati o n o n m ulti di m e nsi o n al d at a;  

● E x pl ori n g n e w a d v a n c e d t e c h ni q u es a n d s e m a nti c      
w e b t e c h n ol o gi es t o  m a k e p ers o n ali z e d     
r e c o m m e n d ati o ns, a p pli e d t o bi g s ci e ntifi c d at as ets,      
c oll a b or ati v e w or k e n vir o n m e nts a n d h e alt h d at a.      
As w ell as p oi nti n g t o t h e n e e d t o c o nsi d er         
s e m a nti cs i n c y b er- p h ysi c al s yst e ms s ol uti o ns.   

● Pr o p osi n g a p pr o a c h es t o d e al wit h t h e q u alit y of        
li n k e d d at a, i n cl u di n g as p e cts s u c h as i nt e gr ati o n,       
i n v ali d at e i d e ntit y li n ks as w ell as li n k m ai nt e n a n c e.        
S u c h a p pr o a c h es w er e a p pli e d t o diff er e nt s c e n ari os       
a n d d at a b as es s u c h as e- G o v er n m e nt, D B p di a a n d       
lif e s ci e n c es d at a b as es. 

 
 

II A​D D R E S S E D ​ T​O PI C S  

W 2 T 2 0 2 0- 2 1 c o n c er ns i m pr o v e m e nts o bt ai n e d t hr o u g h      
e n h a n c e d or g a ni z ati o n a n d m a n a g e m e nt of k n o wl e d g e.      
E x a m pl es ar e m o d els a n d t o ols t o r e pr es e nt d y n a mi c        
c h a n g es i n s h ar e d i nf or m ati o n, s m art ( a n d c o nt e xt- a w ar e)       
W e b a p pli c ati o ns, a n d n e w d o m ai ns of a p pli c ati o n of        
s e m a nti c t e c h ni q u es, s u c h as I n d ustr y 4. 0, Bi g D at a, s o ci al         
n et w or ks, I o T, e n h a n c e d c o n n e cti vit y, a n d m o bil e      
t e c h n ol o gi es. W 2 T is als o a b o ut pr a cti c al e x p eri e n c es i n        
b ot h w ell est a blis h e d a n d e m er gi n g i nt er dis ci pli n ar y      
a p pli c ati o ns, i n cl u di n g e H e alt h, s m art citi es, s m art      
c o m p a ni es, e nt ert ai n m e nt, e L e ar ni n g, e d u c ati o n, a n d di git al      
a gri c ult ur e. C o ntri b uti o ns a d dr essi n g o n e or m or e of t h e        
f oll o wi n g t o pi cs w er e e x p e ct e d: 
 

O nt ol o gi es a n d K n o wl e d g e Gr a p hs.  
o O nt ol o g y t o ols, o nt ol o g y e n gi n e eri n g, r e us e     

a n d i nt e gr ati o n.  
o K n o wl e d g e Gr a p h e x p a nsi o n, e nri c h m e nt, a n d     

v ali d ati o n.  

o K n o wl e d g e a n d d at a q u alit y ass ess m e nt.  
o D at a pr ofili n g a n d a xi o m dis c o v er y.  
o K n o wl e d g e a n d D at a pr o v e n a n c e.   
o K n o wl e d g e a n d D at a v er a cit y.  

S e m a nti c s h ari n g a n d c oll a b or ati v e k n o wl e d g e     
m a n a g e m e nt.  

o D at a i nt e gr ati o n a n d i nt erli n ki n g fr o m a n d      
a cr oss diff er e nt s o ur c es a n d f or m ats/s e m a nti cs     
i n cl u di n g bi g W e b d at a, li n k e d o p e n d at a,       
cr o w ds o ur c e d d at a, s o ci al d at a, k n o wl e d g e     
n et w or ks d at a.  

o Cr o w ds o ur ci n g t e c h ni q u es f or s e m a nti c    
c oll a b or ati o n.  

o Us e of s e m a nti cs i n m o bil e W e b, w e ar a bl e a n d        
e d g e c o m p uti n g, a n d cr oss- d e vi c e c o nt e nt     
m a n a g e m e nt a n d d eli v er y.  

o S e m a nti c a n n ot ati o ns, s e m a nti c of    
c oll a b or ati v e W e b s o ur c es a n d S e m a nti c     
t e c h n ol o gi es f or i nf or m ati o n E xtr a cti o n    
Tr a nsf or m ati o n a n d L o a di n g ( E T L).  

C oll a b or ati v e s e m a nti c  W e b t e c h ni q u es a n d     
a p pli c ati o ns.  

o E x p eri e n c es a n d b est pr a cti c es i n s e m a nti c      
W e b s u p p ort f or c oll a b or ati v e w or k a n d      
b usi n ess.  

o S e m a nti c t e c h ni q u es f or c ult ur al pr o gr ess a n d      
c o m m u nit y i n v ol v e m e nt.  

o C oll a b or ati v e s e m a nti c  W e b i n    
i nt er dis ci pli n ar y a p pli c ati o ns s u c h as W e b     
s ci e n c e, e H e alt h, e d u c ati o n, e nt ert ai n m e nt,    
s m art e n vir o n m e nts, s m art f a ct ori es i n t h e      
I n d ustr y 4. 0, a n d di git al a gri c ult ur e. 

o Pri v a c y, s e c urit y a n d s af et y i n s m art      
e n vir o n m e nts ( c y b ers e c urit y a n d ris ks i n     
c y b ers yst e ms).  

E x p eri e n c es a n al y zi n g p u bli cl y a v ail a bl e d at as ets, s u c h      
as: C o m p ut er S ci e n c e E d u c ati o n ( e. g., Bl a c k b o x,      
E n g a g e- cs e d u), M O O C ( e. g., C o urs er a, E d X),     
C o m p ut er Vir ol o g y ( e. g., G e n o m a, Dr e bi n), H e alt h c ar e,      
Bi oi nf or m ati cs ( e. g., Dr e a m C h all e n g es).  
 

III S​E L E C T E D ​ P​A P E R S   

A. F ull P a p ers  

1. T h e p a p er " A M o d el- Dri v e n A p pr o a c h f or      
S e m a nti c D at a- as- a- S er vi c e G e n er ati o n ", b y H el a     
T a kt a k, K h o ul o u d B o u k a di, Mi c h a el Mriss a,     
C hiri n e G h e dir a- G u é g a n a n d F ai e z G ar g o uri,     
e x pl oits M o d el- Dri v e n E n gi n e eri n g ( M D E) a n d     
s e m a nti c t e c h ni q u es t o pr o vi d e a n e w s ol uti o n f or        
d at a- as- a-s er vi c e g e n er ati o n. T h e a p pr o a c h is     
a p pli e d t o t h e d et e cti o n of n at ur al dis ast ers a n d is         
e v al u at e d o n a s et of r e al d at a s o ur c es.   
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2. The paper "Capturing and Exploiting Citation      
Knowledge for Recommending Recently Published     
Papers", by Anita Khadka, Iván Cantador and       
Miriam Fernandez, proposes a novel citation      
recommendation approach that exploits citation     
knowledge to make personalized suggestions. The      
paper includes experimental analyses on a newly       
built dataset containing detailed paper citation data. 

3. The paper "Duplicate record detection approach      
based on sentence embeddings", by Lattar Hafsa,       
Ben Salem Aicha and Hajjami Ben Ghezala Henda,        
presents a new approach for duplicate record       
detection where a sentence encoder model is used        
to embed the values of records’ attributes into        
embeddings vectors. By means of support vector       
machine algorithms, the effectiveness of the      
approach is improved and shown to outperform the        
baselines. 

4. The paper “An End-to-End Framework for      
Integrating and Publishing Linked Open     
Government Data, by ​Rabeb Abida, Emna      
Hachicha Belghith and Anthony Cleve​, presents an       
end-to-end framework for converting and     
publishing linked government statistical data. It is       
based on linked open data technologies. The aim is         
to assist users to produce and publish structured        
linked data in an e-Government context. The issue        
is to determine the quality of the published data.         
The proposed framework integrates data     
refinement and semantic visualization of data. 

5. The paper “Dissimilarity-based approach for     
Identity Link Invalidation”, by ​Anderson Carlos      
Ferreira Da Silva, Fatiha Saïs, Emmanuel Waller       
and Frederic Andres​, proposes a framework to       
invalidate identity links by dissimilarity and outlier       
detection in equivalence classes of identity links.       
The proposed identity link invalidation method is       
supported by a data fusion method, which couples        
equivalence classes for a set of owl:sameAs links        
and assigns a quality degree for each property        
value. Equivalence classes and their quality      
assessment are used to detect outliers. Experiments       
on real datasets like DBpdia have shown the        
relevance of the approach.  

6. The paper “LODMF: A Linked Open Data       
Maintenance Framework”, by ​André Regino, Julio      
Cesar dos Reis and Rodrigo Bonacin​, presents a        
Linked Open Data Maintenance Framework     
(LODMF) that aims at supporting the maintenance       
of links during the evolution of RDF datasets. It         
allows (i) detecting RDF changes due to broken        
links, (ii) classifying affected and non-affected      
links, and (iii) applying maintenance actions in       
order to update links. 

 

. 

B. Short Papers 
1. The paper “Managing and recommending     

resources in web-based collaborative working     
environments”, by ​Siying Li, Marie-Helene Abel      
and Elsa Negre​, presents an approach that       
considers a web-based Collaborative Work     
Environment (CWE) as an ontology-based     
information system, aiming to generate more      
accurate resource recommendations for users.  

2. The paper “Gesture Recognition for Navigation in       
Multi-Dimensional Data”, by ​Mariagrazia Fugini,     
Jacopo Finocchi and Giulia Trasa​, presentes      
practical experimentations using machine learning     
techniques for enhancing the gesture based      
navigation on data collected by IoT sensors.  

3. The paper “A Review on Cyber-Physical Systems:       
Models and Architectures”, by ​Mohamed Anis      
Aguida, Samir Ouchani and Mourad Benmalek​,      
presents a review of initiatives in modeling and        
designing Cyber-Physical Systems, including    
solutions for smart grid, smart healthcare, smart       
manufacturing, and smart city.  

4. The paper “Tracing patient PLOD by mobile       
phones: Mitigation of epidemic risks based on       
patient locational open data”, by ​Ikki Ohmukai,       
Yasunori Yamamoto, Maori Ito and Takashi      
Okumura​, proposes a framework that applies RDF       
and open data technology on patient location data        
to estimate potential risks of patient contacts and        
mitigate of epidemic risks.  
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Economics, Poland.  
● Marcos DA SILVEIRA, LIST, Luxembourg . 
● Giuseppe DE RUVO, University of Auckland, New       

Zealand.  
● Julio Cesar DOS REIS, Computer Science Institute,       

Unicamp, Brazil.  
● Yucong DUAN, CS Department, Hainan University,      

China.  
● André Ricardo Abed GREGIO, Federal University of       

Paraná, Brazil. 
● Emna HACHICHA BELGHITH, Université de Namur      
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● Umair ul HASSAN, The Insight Centre for Data        
Analytics, Ireland.  

● Sergio ILARRI, University of Zaragoza, Spain.  
● Anum JAVAID, National University of Sciences &       

Technology, Pakistan.  
● Ana Maria MONTEIRO, Unifaccamp, Brazil 
● Dilvan MOREIRA, ICMC, USP, Brazil.  
● Cédric PRUSKI, LIST, Luxembourg.  
● Ivan RICARTE, FT-Unicamp, Brazil.  
● Ferrucio De Franco ROSA, CTI, Brazil. 
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Canada. 
● Virginie THION, Université Rennes 1, France. 
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