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Executive Summary  

The Work Package 5(WP5) of  Wise-IoT project has been dedicated to the implementation of 

coordinated actions to generate impact from the projectΩǎ Ǿƛǎƛƻƴ ŀƴŘ ǊŜǎǳƭǘǎ ǘƘǊƻǳƎƘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ 

activities. The goal of D5.4, therefore, is to provide a summary of the activities of WP5 during the project 

duration. Specifically, it presents the final report of achievements and results of dissemination, 

standardization and exploitation activities in the second year of the Wise-IoT project. To avoid repeating 

most of the content of D5.3, which has reported the achievements of the dissemination, standardisation 

and exploitation activities during the first year of Wise-IoT project, this deliverable provides the 

summary of the results of all dissemination and standardization and exploitation activities performed in 

the second year, and in addition, ŀ ǊŜǾƛŜǿ ƻŦ ŀƭƭ ǊŜǎǳƭǘǎ ŀƴŘ ŀŎƘƛŜǾŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǘǿƻ-year 

duration.  

In the course of the project, Wise-IoT consortium developed key standards based on the results of the 

project and participated in various industry forums. It submitted several contributions that reflect the 

key results of the project to important standardization bodies such as ITU-T, oneM2M, and ETSI ISG CIM 

It participated in interoperability testing events such as oneM2M Interop5 in Korea. For example, 107 

contributions were made to the standardization bodies, focusing on the theme of the project such as 

IoT Interoperability, Data Quality and Trust. 

The consortium also disseminated results of the project through key channels such as targeted high 

impact journals, conference proceedings, open source software platforms, etc., with a significant 

number of scientific publications in journals and thematic conference proceedings. Thus, for example, 

in the first and second year of the project, 29 high-quality conference (such as IEEE Globecom, ACM 

Middleware, etc.) and 10 Journal publications (e.g. IEEE Communication Magazine) were produced. 

To promote and exploit the results of the project, key innovative results of Wise-IoT project, totaling 8, 

were patented. More importantly, the Wise-IoT technologies that have been developed are playing a 

key role in the strategic developments of the industrial partners, furthering the objectives of the project 

in achieving world-wide interoperability for the Internet of Things. For instance, the interoperability and 

other components developed by the project partners are providing a technological competitive edge for 

the involved partners, contributing to the potential of successful technology transfer for the 

development and deployment activities of the proposed new technology. Wise-IoT also promoted 

community building and collaboration among the project partners and other external stakeholders. 

Thus, in terms of dissemination, standardisation and exploitation, the project has exceeded the targets 

and has realised its expectations.  
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1 Introduction 

Wise-IoT is a collaborative project between the Europe (EU) and South Korea (KR). From the EU side, it 

has been funded under the H2020 framework program for research of the European Commission and 

the Swiss State Secretariat for Education, Research and Innovation (SERI). And from the KR side, it has 

been funded by IITP (Institute for Information & communications Technology Promotion). Wise-IoT aims 

at deepening the interoperability and interworking of existing IoT systems. The project exploits the 

expertise of partners in the consortium to build a comprehensive mediation framework that can be 

deployed between various IoT systems. Wise-IoT also aims to develop federated and interoperable 

platforms ensuring end-to-end security and trust for reliable business environments with a multiplicity 

of IoT applications. Building synergies with national and international initiatives in both Europe and 

Korea, the project acts on the field of standardization, fostering IoT development and interoperability. 

Exploiting the concept of morphing mediation gateway, the project proposes a trust-based adaptive 

recommender system that leverages the Context Information APIs with end-to-end semantic 

interoperability and dynamic distribution of analytic functions over the proposed Global IoT Services 

(GIoTS). The GIoTS provides IoT virtualization and interactions with the systems beyond the IoT with 

trust building and management capabilities. Six use cases/ trials have been implemented and tested 

from both the EU and the KR sides implementing smart city, leisure and healthcare pilots that 

demonstrate the capability of the Wise-Lƻ¢ ǇƭŀǘŦƻǊƳΩǎ ŀǇǇƭƛŎŀǘƛƻƴs roaming capability across continents. 

An interactive development approach was used, allowing requirements and architecture adjustments 

as well as alignment and contributions to standardization activities through submission to technical 

committees and interoperability events. 

Thus, WP5 has been dedicated to the implementation of coordinated actions to generate visibility and 

impacts of the vision and results of the project through communication activities. Thus, the main goal 

of WP5 is to ensure the dissemination and broad exploitation of the result of the projects.  

1.1 Purpose of the Document 

Deliverable D5.4 is the summary of the activities of WP5 during the project life time, presenting the 

dissemination, standardization and exploitation reports of Wise-IoT.  The main purpose of this document 

is to present the results and summaries of dissemination, standardization and exploitation activities of 

the consortium during the Wise-IoT project period. 

1.2 Scope of the Document 

This deliverable, D5.4, covers the results of Wise-Lƻ¢ ǇǊƻƧŜŎǘΩǎ ŘƛǎǎŜƳƛƴŀǘƛƻƴΣ ǎǘŀƴŘŀǊŘƛȊŀǘƛƻƴ ŀƴŘ 

exploitation activities in the two-year period of the project. The document is organized as follows: 

Chapter 2 presents the review of the first year of dissemination, standardization and exploitation 

activities comparing it to the planned activities and details of achievements in terms of scientific 

publications (Journals, Conference papers and book chapters), events, press release, and project 

leaflets. 

Chapter 3 presents the summary of the Wise-IoT dissemination activities. This includes the summary of 

dissemination activities in both first and second year of the project. 
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Chapter 4 presents the summary of the first and second-year exploitation activities including the details 

of some of the exploitation activities such as patents, collaboration among project partners with future 

strategies. This chapter also presents the list of exploitable assets, exploitation plan and strategies of 

the project partners. 

Chapter 5 provides the summary of the main achievements and results of Wise-Lƻ¢ ǇǊƻƧŜŎǘΩǎ 

components and use cases/trials. 

Chapter 6 discusses the summary of the first and second year of standardization activities with 

standardization bodies, such as ETSI, oneM2M, Korea IoT Forum and ITU-T, interoperability events and 

other standardization activities. 

Chapter 7 presents the summary of the updated evaluation and assessment of dissemination, 

standardization and exploitation. 

Chapter 8 concludes the deliverable focusing and highlighting the achievements and main outputs of 

the Wise-IoT project in 24 months.  
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2 Review of First and Second Year Results  

This chapter presents the review of dissemination activities and results in the first year of the project. It 

also presents the original plans for the second year of activities and expected results. The plan follows 

the dissemination strategy and plan that was presented in the deliverable D5.2[1], which provides the 

guideline for the dissemination strategy, plan and indicators for the two-year Wise-IoT project duration. 

In Table 1, the dissemination plan and achieved results for the first year are presented. Also, in the same 

table, the dissemination plan and expected results for the second year of the project are shown. 

Lƴ ¢ŀōƭŜ мΣ ǘƘŜ ŦƛǊǎǘ ŎƻƭǳƳƴ όά/ŀǘŜƎƻǊȅέύ presents the 3 categories of activities. The dissemination, the 

ŜȄǇƭƻƛǘŀǘƛƻƴ ŀƴŘ ǘƘŜ ǎǘŀƴŘŀǊŘƛȊŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΦ ¢ƘŜ ǎŜŎƻƴŘ ŎƻƭǳƳƴ όά!ŎǘƛǾƛǘȅέύ Ŏƻƴǎƛǎǘǎ ƻŦ ǾŀǊƛƻǳǎ 

activities such as scientific publications, interoperability events, patents, etc. in each of the categories. 

¢ƘŜ ǘƘƛǊŘΣ ά¢ŀǊƎŜǘ ŦƻǊ мst ȅŜŀǊέ ŀƴŘ ŦƻǳǊǘƘ ά!ŎƘƛŜǾŜƳŜƴǘǎ ƛƴ мst ¸ŜŀǊέ ŎƻƭǳƳƴǎ Ŏƻƴǎƛǎǘ ƻŦ ǘƘŜ ǇƭŀƴƴŜŘ 

and achieved results for the first year of the project. The 5th and the 6th columns show the target and 

achievements for the second year of the project. These two columns are the original columns presented 

in deliverable D5.2. The 3rd and fourth columns were added in D5.3 [2] where the 3rd column was 

calculated by splitting the 2-year targets into two halves. The fourth and sixth columns ά!ŎƘƛŜǾŜƳŜƴǘǎ 

in 1st ȅŜŀǊέ ŀƴŘ ά!ŎƘƛŜǾŜƳŜƴǘǎ ƛƴ 2nd ȅŜŀǊέ ǎǳƳƳŀǊƛȊŜ the achievements in the first and second year of 

the project respectively. Additionally, some dissemination activities (which were not targeted in D5.2[1] 

were realized, and such activitieǎ ŀǊŜ ƳŜƴǘƛƻƴŜŘ ƛƴ ǘƘŜ ǘŀōƭŜ ǿƛǘƘ άb!έ ƛƴ ǘƘŜ ŎƻƭǳƳƴǎ ά¢ŀǊƎŜǘ ŦƻǊ нnd 

ȅŜŀǊέ ŀƴŘ ά¢ŀǊƎŜǘ ŦƻǊ мst ȅŜŀǊέΦ  

In summary, as shown in Table 1, the achievements in the first and second year of the project are in line 

with the planned dissemination indicators. In fact, the achievements for some indicators exceeded the 

original targets for both years. As can be seen in the table, for the first year of the project, 2 and 5 

scientific publications in journals and conferences were targeted. For the two-year period of the project, 

4 and 10 journal and conference publications were planned. As can be seen in Table 1, in the first year 

of the project, we achieved 4 and 14 scientific publications in journals and conferences respectively, 

which exceeded the target for first the year of the project. Similarly, in the second year, our 

achievements exceeded the planned targets for the second year, 6 and 15 journal and conference papers 

have been published. Further, the number of PhD theses supervised is in-line with the plan and 4 PhD 

theses have been supported: one from IMT-TSP, one from EGM and two from KAIST. It is worth noting 

that the 4 PhDs supported by the Wise-IoT project have not yet completed considering the durations of 

both the projects and the PhDs. The project duration is 2 years whereas the duration of the PhD is 3 

years minimum.  

All the details of scientific publications (journals, conferences and book chapters) and events 

(exhibitions/demonstrations, workshops, webinars/keynote presentation and various events 

participation) in the first year of the project have been summarized in D 5.3[2]. 

Table 1. Dissemination, Standardisation and Exploitation Achievements 

Category Activity Target 
for 1st 
Year 

Achievements in 1st 
Year 

Target 
for 2nd 
Year  

Achievements 
in 2nd Year 

Dissemination Scientific publications in 
journals 

>= 2 4 >= 2 6 

Scientific publications in 
conferences 

>= 5 14 >= 5 15 

PhD thesis >= 3 4 >= 3 4 
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Related conferences in which 
Wise-IoT has been active 

>= 2  1 >= 2  5 

Press releases >= 2 5 >= 2 9 
Leaflets NA 1 NA 1 
Exhibitions / Demonstrations NA 1 NA 4 
Workshops NA 3 NA 1 
Webinar / Key Note Speaker NA 3 NA 6 
Participation in various events NA 8 NA 15 

Organizing special sessions 
and other dissemination 
actions 

>=2 8(workshops, 
webinars, exhibition 
etc.) 

>= 2 7 

Standardization 
 

Interoperability events 2 3 NA 2 
ETSI ISG CIM N/A 1 NA 40 
White paper N/A 1 NA 1 
IoT Forum N/A 2 NA 3 
ITU-T N/A 2  NA 11 
oneM2M N/A 26 NA 60 

Exploitation 
Patents N/A 3 NA 8 
Joint collaborations N/A 6 NA 1 
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3 Dissemination Activities 

This chapter presents the dissemination activities for the second year of Wise-IoT project by following 

the dissemination strategy and plan presented in deliverable D5.2 [1].  The initial deliverable D5.2 

provides a guideline of dissemination strategy, plan and indicators for the whole project duration, as 

well as the dissemination activities to that were carried out in both the first and second years of the 

project. 

Table 2. Planned Dissemination Activities for second year 

Updated planned dissemination 
activities for second year 

Status 
Comments 

Maintaining the project Website V  The Website has continuously been 
updated since its launch in the first 
year. 

Publishing project leaflets and press 
releases 

V  No new leaflets but the first-year 
leaflets continued to be used.  

Participating 
demonstration/interoperability 
events and preparing academic 
papers 

V  Details are available in Chapter 6, 
Section 6.1 for interoperability 
events, Section 3.5 of Chapter 3 for 
other events and Chapter 3, Section 
3.2 for academic scientific 
publications.  

Contributing Wise-IoT results to 
related standardization bodies 

V  Details are presented in Chapter 6. 

Updated evaluation of the overall 
activities of exploitation, 
dissemination and standardization 

V  Details of updated evaluation are 
provided in Chapter 7. 

 

Table 2 presents the planned dissemination activities for the second year of the project. The planned 

activities include some activities beyond the dissemination activities, e.g., standardization contributions, 

interoperability events and evaluation of dissemination, standardization and exploitation activities. 

Therefore, in Table 2Σ ǿŜ ƘŀǾŜ ŀŘŘŜŘ ǘǿƻ ŎƻƭǳƳƴǎ ƻŦ ά{ǘŀǘǳǎέ ŀƴŘ ά/ƻƳƳŜƴǘǎέΦ ¢ƘŜ ά{ǘŀǘǳǎέ ŎƻƭǳƳƴ 

shows whether we have achieved the second year Ǉƭŀƴ ƻǊ ƴƻǘΣ ǿƘƛƭŜ ǘƘŜ ά/ƻƳƳŜƴǘǎέ ŎƻƭǳƳƴ ǇǊƻǾƛŘŜǎ 

the details of how each plan has been achieved, because since there are some activities beyond 

dissemination activities, such activities are discussed in other sections of this document. Hence, we have 

provided the details and location of such content in the document in the ά/ƻƳƳŜƴǘǎέ ŎƻƭǳƳƴΦ  

From Table 2, we can see that all the planned activities have been successfully achieved. For instance, 

the project website after its launch in the first year of the continued to be updated with the latest project 

news, publications, meetings, trials and news about several other events. As can be seen in the project 

website http://wise-iot.eu/en/home/, the project website is maintained and updated regularly 

whenever we have any news, events, publications, etc.  

In the first year of the project, the academic papers / scientific publications were made in renowned and 

reputed scientific venues (such as IEEE Communications Magazine, Sensors, IEEE Globecom, ACM 

Middleware, IEEE ICC etc.). We also participated in a number of events (such as IoT week Korea, 

oneM2M Interop 3, oneM2M Interop 4 and IoT week Europe in Geneva), which are presented in detail 

in D5.3. In the second year, the number of journals by far exceeded the target. Some of the journal 

articles have been published in well-known journals such as Sensors, Information Journal, Mobile 

Information Systems, etc. With regards to conference papers, they have been published in the 

http://wise-iot.eu/en/home/
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proceedings of highly rated conferences such as IEEE Globecom, IEEE SCC2017, GIoT, IEEE COMPSAC, 

IEEE ICC, etc.   We also contributed to several standardization activities and chapter 6 of this document 

is dedicated to such activities and contributions.  

More importantly, we have provided an additional chapter, chapter 5, where results and achievements 

of various components and use cases/trials of the Wise-IoT platform are presented. Finally, we have 

evaluated the updated overall activities of exploitation, dissemination and standardization in Chapter 7. 

Additionally, we have provided the details of exploitation activities in Chapter 4 which is not mentioned 

in Table 2. 

3.1 Dissemination Channels 

In this section, details of channels of Wise-IoT project dissemination results are presented. Two main 

channels have been used: The project website and social media.  

 

Figure 1. Wise-IoT Project Website with various updates and Archives 

 Project Website 

The Wise-IoT Website was launched in the first year of the project with the web address: http://wise-

iot.eu. The Website has been very active, and it is regularly updated, as can be seen in Figure 1, with 

news of meetings of stakeholders, scientific publications, delƛǾŜǊŀōƭŜǎΩ ǇǳōƭƛŎŀǘƛƻƴǎΣ ǿƻǊƪǎƘƻǇǎΣ 

conferences, forum, events, etc. Thus, the Website provides the key avenue for the dissemination 

http://wise-iot.eu/
http://wise-iot.eu/
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ŀŎǘƛǾƛǘƛŜǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΦ ¢ƘŜ ǎǘŀǘƛǎǘƛŎǎ ƻŦ ǘƘŜ ²ŜōǎƛǘŜΩǎ Ǿƛǎƛǘǎ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ CƛƎǳǊŜ нΦ ¢ƘŜ ǾƛǎƛǘƻǊǎ ǿŜǊŜ 

identified through their IP addresses. Thus, it really does not matter the number of times a visitor visits 

the Website per day, only 1 visit was recorded.  

 

 

Figure 2. Project website statistics (unique visitors) 

Additionally, note that the Wise-IoT project is also disseminated by the project partners. For example, 

the Santander municipality has regularly provided news of the project at various gatherings such as 

meetings, forums, etc. They also set up a web page about the overview of Wise-IoT project on their 

official website (http://santander.es/content/wise-iot-fusion-infraestructuras-iot-europa-corea). This 

web page also contains a link to Wise-IoTΩǎ official website, as well as Wise-IoTΩǎ Twitter account.   

 Social Media 

In addition to the Website, a twitter handle was also set up at the start of Wise-IoT for disseminating its 

results. The Wise-Lƻ¢ ǇǊƻƧŜŎǘΩǎ ǘǿƛǘǘŜǊ handle is @WISE_IoT. The news is tweeted very frequently and 

there are 105 tweets since the beginning of the project. At this moment, there are 79 followers and 18 

likes of the Wise-IoT Twitter account. The Wise-IoT project website, as well as Wise-IoT web page on 

{ŀƴǘŀƴŘŜǊ ƳǳƴƛŎƛǇŀƭ ǿŜōǎƛǘŜ Ƙŀǎ ǇǊƻǾƛŘŜŘ ŀ ƭƛƴƪ ΨCƻƭƭƻǿ ǳǎ ƻƴ ¢ǿƛǘǘŜǊΩ ŦƻǊ ōŜǘǘŜǊ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ƻŦ ²ƛǎŜ-

IoT Twitter account.  

 

Figure 3. Twitter statistics 

3.2 Published Scientific Papers 

This section presents the scientific publications that have been realized in the second year of the Wise-

IoT project. We provide the summary of the publications in Table 3, which has been sectioned into types 

http://santander.es/content/wise-iot-fusion-infraestructuras-iot-europa-corea
https://twitter.com/WISE_IoT
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of publications namely: Journals/Magazines, conference papers and book chapters. In Sections 3.2.1 and 

3.2.2, we have presented the abstracts for journal papers and conference papers respectively. Details 

of scientific publications in the first year of the project have been provided in D5.3 [2]. Note: The last 

conference paper in the table was published in 2016. However, it was not added to D5.3. 

Table 3. Published Scientific Papers 

Type Conference / Journal / 
Book Chapter 

Title Partners Publisher Publication 
Date 

Jo
u
rn

a
ls

 /
 M

a
g
a

zi
n
e

s 

Sensors Toward a Trust Evaluation 
Mechanism in the Social 
Internet of Things  

LJMU MDPI 09-06-2017 

Journal of The Institute 
of Electronics and 
Information Engineers 

Design and Implementation of 
Mobility Management 
Architecture for Internet of 
Things using CoAP 

KNU  25-11-2017 

KICS Development and application 
of global internet of things 
interoperability technique 
with semantics 

SJU KICS 30-11-2017 

Mobile Information 
Systems 

A Framework for Exploiting 
Internet of Things for Context-
Aware Trust-based 
Personalized Services 

LJMU Hindawi 05-04-2018 

Information journal Design and Implementation of 
an Adaptable IoT Gateway 
Using Docker 

SJU International 
Information 
Institute 

01-02-2018 

 Wireless Personal 
Communications 

A Scalable and Efficient 
Metadata Framework 
Towards Internet of Things 

KAIST Springer 20-03-2018 

C
o

n
fe

re
n
ce

 P
a

p
e

rs 

     

2017 IEEE Conference 
on Standards for 
Communications and 
Networking (CSCN) 

An Overview of 
Standardization efforts for 
enabling Vehicular-to-
Everything Services 

SJU IEEE 30-10-2017 

KOREA INFORMATION 
SCIENCE SOCIETY 

GS1 Global Smart Parking 
System: Integrated 
architecture that provides 
interoperability of global 
systems 

KAIST KICS 19-06-2017 

KOREA INFORMATION 
SCIENCE SOCIETY 

Open data-based smart city 
platform architecture and its 
application for bus system 

KAIST KICS 20-06-2017 

KICS Design and Implementation of 
IoT system for Intelligent 
Reception Service 

SJU KICS 10-11-2017 

IEEE Globecom 2017 From Personal Experience to 
Global Reputation for Trust 
Evaluation in the Social 
Internet of Things 

LJMU IEEE 04-12-  2017 
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The 32nd International 
Conference on 
Information Networking 
(ICOIN 2018) 

Flow-based Malware 
Detection with Convolutional 
Neural Network 

SJU IEEE 10-01-2018 

2018 Global Internet of 
Things Summit (GIoTS) 

Graph-based Semantic 
Evolution for Context 
Information Management 
Platforms 

EGM, NEC1 IEEE 4-7 -06- 2018 

The 14th International 
Conference on 
Telecommunications 

Towards Context Classification 
and Reasoning in IoT 

LJMU IEEE 28-30-06- 
2017 

IEEE 42nd International 
Conference on 
Computers, Software & 
Applications 
(COMPSAC) 2018 

 
Mapping of Sensor and Route 
Coordinates for Smart Cities 
 

IMT-TSP IEEE 23-27-07 -
2018 

 
IEEE IC2E, Globe-IoT 
2018 Workshop 

SCDIoT: Social Cross-Domain 
IoT enabling Application-to-
Application Communications 

IMT-TSP IEEE 17-20-04 2018 

 2018 Global Internet of 
Things Summit (GIoTS) 

Smart City Services Over a 
Global Interoperable Internet-
of-Things System: The Smart 
Parking Case 

 IEEE 4-7-06- 2018 

 IEEE ICC 2018 Strengthening the Block chain-
based Internet of Value with 
Trust 

LJMU IEEE 20-24-05 2018 

 IEEE Services 
Computing 

GS1 Global Smart Parking 
System: One Architecture to 
Unify Them All 

KAIST IEEE 25-30-06- 
2017 

 The 29th IEEE Intelligent 
Vehicles Symposium 
(IV) 2018 

GS1 Connected Car: An 
Integrated Vehicle 
Information Platform and its 
Ecosystem for Connected Car 
Services based on GS1 
Standards 

KAIST IEEE 26-29-06-2018 

 26th Euromicro 
International 
Conference on Parallel, 
Distributed and 
Network-based 
Processing (PDP) 2018 

GPU Enabled Serverless 
Computing Framework 

KAIST IEEE 21-23-03-2018 

 IEEE International 
Conference on 

RNN-Based Personalized 
Activity Recognition in Multi-

KAIST IEEE 7-10 -12-2016 

                                                           

1 NEC Laboratories Europe was an internal department of NEC Europe Ltd. until 31.12.2017 and since 01.01.2018 
is an independent legal entity as a subsiduary of NEC Europe Ltd. In this context NEC Europe Ltd. (shortname NEC) 
ceased to be a partner in Wise-IoT, and NEC Laboratories Europe (shortname NECLE) joined Wise-IoT. The team 
working on Wise-IoT and the topics have remained the same. For the purpose of dissemination, exploitation and 
standardization, it often does not make sense to distinguish between the two, especially since NECLE does not 
develop products and NEC Europe Ltd. Is still the partner in standardization activitieǎΦ CƻǊ ǘƘŜǎŜ ǊŜŀǎƻƴǎ άb9/έ ƛǎ 
used as a shortname representing NEC as a whole ς and only in cases the Wise-IoT partner NEC Laboratories Europe 
Ltd. after 01.01.2018 is specifically referred to, NECLE is used.  
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Computer and 
Information Technology 
(CIT) 2016 

person Environment Using 
RFID 

 Journal Articles 

Titles, abstracts, authors and dates of various journal publications from Wise-IoT project in the second 

year are presented. 

Title: Toward a Trust Evaluation Mechanism in the Social Internet of Things  

Abstract: In the blooming era of the Internet of Things (IoT), trust has been accepted as a vital factor for 
provisioning secure, reliable, seamless communications and services. However, a large number of 
challenges still remain unsolved due to the ambiguity of the concept of trust as well as the variety of 
divergent trust models in different contexts. In this research, we augment the trust concept, the trust 
definition and provide a general conceptual model in the context of the Social IoT (SIoT) environment 
by breaking down all attributes influencing trust. Then, we propose a trust evaluation model called REK, 
comprised of the triad of trust indicators (TIs) Reputation, Experience and Knowledge. The REK model 
covers multi-dimensional aspects of trust by incorporating heterogeneous information from direct 
observation (as Knowledge TI), personal experiences (as Experience TI) to global opinions (as Reputation 
TI). The associated evaluation models for the three TIs are also proposed and provisioned. We then come 
up with an aggregation mechanism for deriving trust values as the final outcome of the REK evaluation 
model. We believe this article offers better understandings on trust as well as provides several 
prospective approaches for the trust evaluation in the SIoT environment.  
 

Authors: Truong, Nguyen Binh; Lee, Hyunwoo; Askwith, Bob; Lee, Gyu Myoung 

Journal: Sensors ς MDPI AG 

Date: 09 June 2017 

Date: 30 October 2017 

Title: Design and Implementation of Mobility Management Architecture for Internet of Things using 

CoAP 

Abstract: In an Internet of Things (IoT) environment, IoT devices are normally used to transmit signal 

messages through unreliable wireless networks. However, because of the mobile nature of IoT devices, 

they end up losing connection to the network, thus leading to the loss of valuable signals at the 

monitoring end. Standard mobility management protocols like MIPv6 and its extensions may not be 

suitable to cope with this problem in an IoT environment, because they do not consider the constrained 

processing and power limitation of IoT devices. In this article we have designed and implemented a 

system architecture for IoT mobility management using IETF Constrained Application Protocol (CoAP). 

Utilizing the inherent property of CoAP such as low signaling overhead, simple architecture, and reliable 

data transmission mechanism, the IP connectivity of resource-constrained IoT devices can be efficiently 

maintained during handover operation. Finally, a testbed has been constructed to evaluate the 

performance of the proposed architecture. 

Authors: Seung-Man Chun, Chang-Gyun Ham, Jong-Tae Park 

Journal: Journal of The Institute of Electronics and Information Engineers 

Date: 25 November 2017 
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Title: Development and application of global internet of things interoperability technique with 

semantics 

Abstract: The Internet of Things (IoT) is considered as a potential technology for solving a wide range of 

social problems and providing services in a variety of fields such as smart homes, smart factories, 

healthcare and the public sector by allowing various devices to access and interact with each other 

through the Internet. However, proprietary IoT platforms which are not able to communicate with other 

platforms because of the different data model and data access mechanisms cause an interoperability 

problem. In order to resolve the interoperability issue, Korea and the European Union started a joint ICT 

R&D program called Worldwide Interoperability for Semantics Internet of Thing (Wise-IoT) project to 

develop a novel architecture that supports interworking between various IoT platforms using semantics. 

The developed interworking technologies are expected to be used in innovative IoT services which use 

IoT devices and data distributed all around the world. In this paper, we analyse IoT standards and 

platforms used in Europe and Korea and introduce the Wise-IoT architecture that interoperates various 

IoT standards such as mainly oneM2M and FIWARE. In addition, we introduce testbeds and use cases 

that use the semantics interworking technologies from Wise-IoT to see the feasibility of supporting 

global IoT services (GIoTs). 

Authors: JaeYoung Hwang, Jonggwan An, Hyuncheol Park, Hotack Joo, ChanHyung Lee 

Journal:  KICS 

Date: 30 November 2017 

Title: Design and Implementation of an Adaptable IoT Gateway Using Docker 

Abstract: In the domain of Internet of Things (IoT), a gateway is a node which provides the necessary 
functions to allow various constraints IoT devices from different services to send and receive 
information. Since it is uncertain what kinds of IoT devices will be connected to a gateway, IoT 
manufacturers face difficulties in deciding which functions they have to implement in a gateway. In this 
paper, we explore how IoT manufacturers can dynamically use containers as a technique dynamically 
hosting multiple IoT functions within an IoT gateway. Containerization is a helpful technique for an IoT 
gateway managing the required functions and orchestrating its operations through an IoT application 
packaging mechanism. We have examined a feasibility of this packaging concept in a prototype 
implementation through an IoT open source platform based on the oneM2M global IoT standards. The 
results show that the containerization technique can enhance both flexibility and interoperability of IoT 
gateways. 

Authors: Jonggwan An, Hyuncheol Park, and JaeSeung Song 

Journal: Information journal 

Date: February 2018 

Title: A Framework for Exploiting Internet of Things for Context-Aware Trust-based Personalized 
Services  
Abstract: In the last years, we have witnessed the introduction of the Internet of Things as an integral 
part of the Internet with billions of interconnected and addressable everyday objects. On the one hand, 
these objects generate a massive volume of data that can be exploited to gain useful insights into our 
day-to-day needs. On the other hand, context-aware recommender systems (CARSs) are intelligent 
systems that assist users to make service consumption choices that satisfy their preferences based on 
their contextual situations. However, one of the major challenges in developing CARSs is the lack of 
functionality providing dynamic and reliable context information required by the recommendation 
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decision process based on the objects that users interact within their environments. Thus, contextual 
information obtained from IoT objects and other sources can be exploited to build CARSs that satisfy 
ǳǎŜǊǎΩ ǇǊŜŦŜǊŜƴŎŜǎΣ ƛƳǇǊƻǾŜ ǉǳŀƭƛǘȅ ƻŦ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ŀŎŎǳǊŀŎȅΦ ¢Ƙƛǎ ŀǊǘƛŎƭŜ describes 
various components of a conceptual IoT based framework for context-aware personalized 
recommendations. The framework addresses the weakness whereby CARSs rely on static and limited 
ŎƻƴǘŜȄǘǳŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ǳǎŜǊΩǎ ƳƻōƛƭŜ ǇƘƻƴŜΣ ōȅ ǇǊƻǾƛŘƛƴƎ ŀŘŘitional components for reliable and 
dynamic contextual information, using IoT context sources. The core of the framework consists of a 
context recognition and reasoning management and a dynamic user profile model, incorporating trust 
to improve the accuracy of context-aware personalized recommendations. Experimental evaluations 
show that incorporating context and trust in personalized recommendations can improve its accuracy. 

Authors: Abayomi Otebolaku, Gyu Myoung Lee 

Journal: Mobile Information Systems 

Date: April. 2018 

Title: A Scalable and Efficient Metadata Framework Towards Internet of Things 

Abstract: The Internet of Things will enable objects to be identified, sensed, and controlled 
remotely across the existing Internet infrastructure. Even though interacting with sensor nodes 
requires a priori knowledge about the application profile implemented on the desired nodes, it 
is infeasible for user applications to have any information in advance or to obtain such 
information from resource-constrained sensor nodes. In this paper, we propose a scalable and 
efficient metadata framework that allows user applications to learn all about sensor nodes at 
runtime without storing heavy descriptive data within the nodes themselves. In this framework, 
every sensor node has globally unique identifiers, and their metadata describing functions and 
capabilities are stored in distributed metadata servers. To enable metadata retrieval from the 
globally unique identifier of sensor nodes, we exploit a hierarchical resolution server 
architecture defined in global standards. We prove the feasibility as well as scalability and 
efficiency of the proposed framework by evaluating the metadata retrieval overhead from a 
ZigBee based testbed. 

Authors: Jongwoo Sung, Taehong Kim, Young-Joo Kim, Tomás Sánchez López, Daeyoung Kim 

Journal: Wireless Personal Communications 

Date: 20-03-2018 

 Conference Papers 

Titles, abstracts, authors and dates of various technical conference publications from Wise-IoT project in the 

second year are presented. 

Title: Towards Context Classification and Reasoning in IoT 

Abstract: Internet of Things (IoT) is the future of ubiquitous and personalized intelligent service delivery. 
It consists of interconnected, addressable and communicating everyday objects. To realize the full 
potentials of this new generation of ubiquitous systems, IoT's 'smart' objects should be supported with 
intelligent platforms for data acquisition, pre-processing, classification, modeling, reasoning and 
inference including distribution. However, some current IoT systems lack these capabilities: they provide 
mainly the functionality for raw sensor data acquisition. In this paper, we propose a framework towards 
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deriving high-level context information from streams of raw IoT sensor data, using artificial neural 
network (ANN) as context recognition model. Before building the model, raw sensor data were pre-
processed using weighted average low-pass filtering and a sliding window algorithm. From the resulting 
windows, statistical features were extracted to train ANN models. Analysis and evaluation of the 
proposed system show that it achieved between 87.3% and 98.1% accuracies. 

Authors:  Abayomi Otebolaku, Gyu Myoung Lee 

Conference:  ConTEL 2017 

Date: 28 June 2017 

Title: GS1 Global Smart Parking System: Integrated architecture that provides interoperability of 

global systems 

Abstract: As the number of cars in many cities grows, it is becoming increasingly difficult for car owners 
to find free parking spaces. According to one study, about 25-30% of traffic on the road is a car looking 
for a parking space. In order to solve this problem, many smart parking systems have been studied, but 
most of them have been constructed and used only for some specific areas and environments without 
consideration of common standards and interoperability. As a result, users have to download and use 
specific parking systems and applications that have access to specific APIs when users reach certain 
areas, resulting in a significant inconvenience for users. Therefore, this paper proposes an integrated 
smart city parking system with interoperability using GS1 global standard. The proposed unified 
architecture is scalable globally and has ease of expansion because it uses a single international 
standard. In this study, prototype parking system was constructed using real data of Busan city and nine 
airports in Korea, which showed the feasibility of the proposed architecture. 

Authors:  Pham, Sungpil Woo, Muhammad Hassan, Hoang Minh Nguyen, and Daeyoung Kim 

Conference:  Korea Information Science Society 

Date: 19 June 2017 

Title: Open data-based smart city platform architecture and its application for bus system 

Abstract: Extending urban resources to urban resources is to save the city of communication technology. 
Research on Smart City Platforms in countries such as Europe and USA is actively being carried out. The 
key idea of this paper is as follows. Expands GS1 international standards to data and provides higher 
level services and integration modules. We also use city bus data to support Smart City members, 
implement applications, and evaluate platform performance. 

Authors:  Hyeeun Cho, Nakyung Lee, Hoang Minh Nguyen, Yalew Tolcha, Sungpil Woo, Kiwoong Kwon, Jaewook 
Byun, and Daeyoung Kim  

Conference:  Korea Information Science Society  

Date: 20 June 2017 

Title: GS1 Global Smart Parking System: One Architecture to Unify Them All 
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Abstract: With the increase in the number of cars in big cities, it has become a nightmare for car owners 
to find available parking spaces. Some studies report that around 25-30% traffic on the roads are cars 
finding available spaces for parking. While many researches have been conducted to create a smart 
parking system, most of them only focus on some particular areas and environments without any 
common standards. !ǎ ŀ ǊŜǎǳƭǘΣ ǘƘƛǎ ƘǳǊǘǎ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ŀǎ ǘƘŜȅ ƘŀǾŜ ǘƻ ǳǎŜ Ƴŀƴȅ ŘƛŦŦŜǊŜƴǘ 
applications to access various APIs when traveling to different places. Thus, in this study, we wish to 
open the discussion to realize a global and common base for smart parking services by proposing a smart 
parking system based on GS1 global standards. By utilizing common and global standards, our proposed 
architecture could be used globally and also easy to extend with different services. We have also 
implemented a prototype system which can support parking lots in Busan city and 9 Korean Airports to 
prove the feasibility of our architecture. 

Authors:  Nhat Pham, Muhammad Hassan, Hoang Minh Ninh Nguyen, Daeyoung Kim  

Conference:  2017 IEEE 14th International Conference on Services Computing (SCC2017) 

Date: 27 June 2017 

Title:  Design and Implementation of IoT system for Intelligent Reception Service 

Abstract: In the domain of Internet of Things (IoT), a gateway is a node which provides the necessary 
functions to allow various constraints IoT devices from different services to send and receive 
information. Since it is uncertain what kinds of IoT devices will be connected to a gateway, IoT 
manufacturers face difficulties in deciding which functions they have to implement in a gateway. In this 
paper, we explore how IoT manufacturers can dynamically use containers as a technique dynamically 
hosting multiple IoT functions within an IoT gateway. Containerization is a helpful technique for an IoT 
gateway managing the required functions and orchestrating its operations through an IoT application 
packaging mechanism. We have examined a feasibility of this packaging concept in a prototype 
implementation through an IoT open source platform based on the oneM2M global IoT standards. The 
results show that the containerization technique can enhance both flexibility and interoperability of IoT 
gateways. 

Authors Joo Ho Taek and JaeSeung Song 

Conference: KICS 

Date: 10 November 2017 

Title:  From Personal Experience to Global Reputation for Trust Evaluation in the Social Internet of 
Things 

Abstract: Trust has been exploring in the era of Internet of Things (IoT) as an extension of the traditional 
triad of security, privacy and reliability for offering secure, reliable and seamless communications and 
services. It plays a crucial role in supporting IoT entities to reduce possible risks before making decisions. 
However, despite a large amount of trust-related research in IoT, a prevailing trust evaluation model has 
been still debatable and under development. In this article, we clarify the concept of trust in the Social 
Internet of Things (SIoT) ecosystems and propose a comprehensive trust model called REK that 
incorporates third-party opinions, experience and direct observation as the three Trust Indicators. As 
the convergence of the IoT and social network, the SIoT enables any types of entities (physical devices, 
smart agents and services) to establish their own social networks based on their ƻǿƴŜǊǎΩ relationships. 
We leverage this characteristic for inaugurating Experience and Reputation, which are originally two 
concepts from social networks, as the two paramount indicators for trust. The Experience and 
reputation are characterized and modelled using mathematical analysis along with simulation 
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experiments and analytical results. We believe our contributions offer better understandings of trust 
models and evaluation mechanisms in the SIoT environment, particularly the two Experience and 
Reputation models. This paper also opens important trust-related research directions in near future. 

Authors Nguyen B. Truong, Tai-Won Um, Bo Zhou, Gyu Myoung Lee 

Conference: IEEE Globecom 2017 

Date: 4 December 2017 

Title:  Flow-based Malware Detection with Convolutional Neural Network 

Abstract: In this paper, we suggest an automated malware detection method using Convolutional Neural 
Network and other machine learning algorithms. Lately such malware detection methods are dependent 
on selected packet field such as port number and protocols, however these methods have limitations of 
malware detection because currently many applications can use unpredictable port numbers and 
protocols. Proposed methods for detection of malware can simply detect virus even if there are various 
port numbers and protocols of malware packets. The 9-different public malware packets and normal 
state packets in an uninfected environment were converted to flow data with Netmate [1]. After making 
flows, the 35-features were extracted from the flows and Convolutional Neural Network (CNN), Multi-
Layer Perceptron (MLP), Support Vector Machine (SVM), and Random Forest (RF) used to classification 
of the flows. CNN and RF over a 90 percent accuracy, precision and recall for all classes. 

Authors M. Yeo, Y. Koo, Y. Yoon, T. Hwang, C. Park 

Conference: The 32nd International Conference on Information Networking (ICOIN 2018) 

Date: 10 January 2018 

Title:  Strengthening the Block chain-based Internet of Value with Trust 

Abstract: In recent years, Block chain has been expected to create a secure mechanism for exchanging 
not only for cryptocurrency but also for other types of assets without the need for a powerful and 
trusted third-party. This could enable a new era of the Internet usage called the Internet of Value (IoV) 
in which any types of assets such as intellectual and digital properties, equity and wealth can be digitized 
and transferred in an automated, secure, and convenient manner. In the IoV, Block chain is used to 
guarantee the immutability of transactions meaning that it is impractical to retract once a transaction is 
confirmed. Therefore, to strengthen the IoV, before making any transactions it is crucial to evaluate trust 
between participants for reducing the risk of dealing with malicious peers. In this article, we clarify the 
concept of IoV and propose a trust-based IoV model including a system architecture, components and 
features. Then, we present a trust platform in the IoV considering two concepts, Experience and 
Reputation, originated from Social Networks for evaluating trust between two any peers in the IoV. The 
Experience and Reputation are characterized and calculated using mathematical models with analysis 
and simulation in the IoV environment. We believe this paper consolidates the understandings about 
IoV technologies and demonstrates how trust is evaluated and used to strengthen the IoV. It also opens 
important research directions on both IoV and trust in the future. 

Authors Nguyen B. Truong, Tai-Won Um, Bo Zhou, Gyu Myoung Lee 

Conference: IEEE ICC 2018 

Date: 20 May 2018 

Title:  SCDIoT: Social Cross-Domain IoT enabling Application-to-Application Communications 
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Abstract: Achieving global interoperability among IoT systems has become a very real possibility due to 
the heterogeneity at all levels of IoT. Besides achieving interoperability, it will become very important 
to establish social relationships and communications among IoT devices (or things), humans and 
applications. Social relationships in IoT have been realized through the Social IoT (SIoT) paradigm which 
is one of the trending features in the IoT. The SIoT is currently consisted of two types of communications: 
things-to-things and things-to-human communications; in addition, we propose social cross-domain IoT 
(SCDIoT), a third type of SIoT communication at a global level which enables application-to-application 
communication in the IoT. Although interoperability allows the exchange and reuse of data among 
various applications, it does not focus on the social relationships among IoT applications through which 
those applications can closely collaborate with each other. SCDIoT fills this gap by operating one level 
above interoperability. It allows collaboration among IoT applications by enabling them to talk to each 
other, building social relations and benefitting from each other via various useful services, truly 
exploiting the advantages of interoperability. We present the concept of SCDIoT, its logical framework 
and some potential use case scenarios, together with the challenges and possible future research 
directions. 

Authors Yasir Saleem, Noel Crespi, Pasquale Pace 

Conference: IEEE IC2E, Globe-IoT 2018 Workshop 

Date: 17-20 April 2018 

Title:  Mapping of Sensor and Route Coordinates for Smart Cities 

Abstract: Over the last decade, the evolution of the Internet of Things (IoT) has resulted in a drastic 
increase in the development of smart cities, including smart parking and intelligent transportation 
systems (ITS). Smart cities combine a variety of sensors (such as traffic, parking and weather sensors) 
deployed within these cities. These sensors are used for various applications, such as transportation, 
parking and weather forecasting. We propose an approach for the mapping of traffic sensors with route 
coordinates in order to analyze traffic conditions (e.g., level of congestion) on the roadways. We present 
an algorithm and provide two illustrative examples that cover all of the possible mapping scenarios. We 
ŀƭǎƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ƻǳǊ ǇǊƻǇƻǎŜŘ ŀǇǇǊƻŀŎƘ ƛƴ ǘŜǊƳǎ ƻŦ ǎŜƴǎƻǊǎΩ ŎƻǊǊŜŎǘ ŘŜǘŜŎǘƛƻƴΣ ƳƛǎǎŜŘ 
detection and false detection on the routes. Our work can be used for the development of various smart 
cities applications, such as traffic management and smart parking. 

Authors Yasir Saleem, Noel Crespi 

Conference: IEEE 42nd International Conference on Computers, Software & Applications (COMPSAC) 2018 

Date: 17-20 April 2018 

Title: Graph-based Semantic Evolution for Context Information Management Platforms 

Abstract: Context Information Management (CIM) platforms have tended to rely on mostly hierarchical 
information models with weak semantics and predefined APIs, falling short of the requirements for 
interoperation with other platforms and flexibility of data utilization and federation. In order to improve 
cross-domain federation capabilities for existing CIM platforms, we propose an evolution framework by 
ŎƻƳōƛƴƛƴƎ ǘƘŜ άǇǊƻǇŜǊǘȅ ƎǊŀǇƘέ ƛƴŦƻǊƳŀǘƛƻƴ ƳƻŘŜƭ ǿƛǘƘ w5C-based semantic modeling. We describe 
this evolution for what concerns: context information modeling, context information representation, 
query patterns and architecture. For each of these aspects, we introduce the problem space, the 
evolution strategy and provide examples based on existing popular CIM platforms. This evolution 
framework is designed to meet the requirement of backward compatibility to existing CIM platforms, 
while bringing graph-based semantic evolution based on the property graph model for CIM 
interoperability and cross-domain federation. This framework is currently evolved by the ETSI Industry 



Dissemination Activities 

29 

{ǇŜŎƛŦƛŎŀǘƛƻƴ DǊƻǳǇ ƻƴ άŎǊƻǎǎ-ŎǳǘǘƛƴƎ /ƻƴǘŜȄǘ LƴŦƻǊƳŀǘƛƻƴ aŀƴŀƎŜƳŜƴǘέ ό9¢{L L{D /Laύ Ŧor 
standardization. 

Authors: Wenbin Li, Gilles Privat, José Manuel Cantera, Martin Bauer, Franck Le Gall  

Conference:  Global Internet of Things Summit (GIoTS) 2018 

Date: 4-7 June 2018 

Title: Smart City Services Over a Global Interoperable Internet-of-Things System: The Smart Parking 
Case 

Abstract: This paper presents the implementation of a global smart parking use case that employs data 
streams coming from two different cities: Santander, in Spain, and Busan, in South Korea. In addition to 
the geographical distance, what is more important is that the platforms used in each of the cities for 
ŜȄǇƻǎƛƴƎ ǘƘŜƛǊ Řŀǘŀ ŀǊŜ ŘƛŦŦŜǊŜƴǘΦ {ŀƴǘŀƴŘŜǊΩǎ Řŀǘŀ ƛǎ ŀǾŀƛƭŀōƭŜ ǘƘǊƻǳƎƘ CL²!w9-based interfaces while 
.ǳǎŀƴΩǎ ŜȄǇƻǎŜǎ ƻƴŜaнa ŜƴŘǇƻƛƴǘǎΦ ¢ƘŜ ǳƴŘŜǊƭȅƛƴƎ ²ƛǎŜ-IoT system used for the field trial, which is 
briefly described in this paper, addresses the challenge of fragmentation within IoT ecosystems by 
developing a novel framework to achieve global interoperability and mobility of IoT applications and 
devices. In this sense, the proof-of-concept implementation presented in this paper serves as a validator 
of Global IoT Services, enabling transparent user, and applications, roaming between the two cities 
involved in the pilot. 

Authors: Pablo Sotres, Carmen López, Luis Sánchez, SeungMyeong Jeong, Jaehoo Kim.  

Conference:  Global Internet of Things Summit (GIoTS) 2018 

Date: 4-7 June 2018 

 

Title: An Overview of Standardization efforts for enabling Vehicular-to-Everything Services 

Abstract: The Third Generation Partnership Project (3GPP) has been working on developing specifications 
on Machine to Machine Communications (M2M) and on the emerging Internet of Things (IoT) bringing 
light into the associated service and network requirements. This paper presents a special form of 
M2M/IoT communication, where at least one communication device is part of a vehicle that 
automatically communicates with other vehicles, pedestrians and Road Side Units (RSU). The initial 
efforts towards the so called Vehicular-to-Everything (V2X) specifications are based on group 
communications and on proximity service features, both originally developed for mission critical 
communications. Such standardization efforts are enhanced and also integrated in the new service 
model enabled by 5G systems for supporting verticals, with the automotive industry being one of the 
major players. This paper provides a comprehensive study elaborating the current standards for 
enabling V2X considering the co-existence of 3GPP, oneM2M and ETSI Multi-access Edge Computing 
(MEC), while analysing potential open challenges. 

Authors: Syed Husain, Andreas Kunz, Athul Prasad, Konstantinos Samdanis, JaeSeung Song 

Conference: 2017 IEEE Conference on Standards for Communications and Networking (CSCN) 

Date: 30-October 2017 
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Title: GPU Enabled Serverless Computing Framework 

Abstract: A new form of cloud computing, serverless computing, is drawing attention as a new way to 
design micro-services architectures. In a serverless computing environment, services are developed as 
service functional units. The function development environment of all serverless computing framework 
at present is CPU based. In this paper, we propose a GPU-supported serverless computing framework 
that can deploy services faster than existing serverless computing framework using CPU. Our core 
approach is to integrate the open source serverless computing framework with NVIDIA-Docker and 
deploy services based on the GPU support container. We have developed an API that connects the open 
source framework to the NVIDIA-Docker and commands that enable GPU programming. In our 
experiments, we measured the performance of the framework in various environments. As a result, 
developers who want to develop services through the framework can deploy high-performance micro 
services and developers who want to run deep learning programs without a GPU environment can run 
code on remote GPUs with little performance degradation. 

Authors: Tae Joon Jun, Daeyoun Kang, Dohyeun Kim, Daeyoung Kim 

Conference: 26th Euromicro International Conference on Parallel, Distributed and Network-
based Processing (PDP) 2018  

Date: 21-23 March 2018 

Title: GS1 Connected Car: An Integrated Vehicle Information Platform and its Ecosystem for 
Connected Car Services based on GS1 Standards 

Abstract:  Recent years have seen the explosive growth of connected car industry which refers a vehicle 

with connectivity. Accordingly, various connected car services such as remote vehicle diagnostics, 

ŘǊƛǾŜǊΩǎ ƘŜŀƭǘƘ ƳƻƴƛǘƻǊƛƴƎΣ ƛƴŦƻǘŀƛƴƳŜƴǘΣ ŀƴŘ ǾŜƘƛŎƭŜ ǎŀŦŜǘȅ ŀǊŜ ŜƳŜǊƎƛƴƎΣ ŀƴŘ ŎƻƴǎŜǉǳŜƴǘly, the kinds 

and amounts of vehicle data are also increasing tremendously every day. However, exiting connected 

car solutions are limited in that each company operates closed own vehicle data silos, which prohibits 

connected car services using data sources across various domains. Hence, we propose the GS1 

Connected Car, an integrated vehicle information platform, and its ecosystem. We suggest GS1-based 

automotive data standards for not only in-vehicle data but also all the car-related data generated during 

ŎŀǊǎΩ ƭƛŦŜǘƛƳŜΦ !ƭǎƻΣ ǿŜ ǇǊƻǾƛŘŜ ǎǘŀƴŘŀǊŘƛȊŜŘ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ǘƻ 9t/L{Σ ǘƘŜ ŘƛǎŎƻǾŜǊȅ ƻŦ global automotive 

services using ONS, mash-up service between an in-car platform IoT devices, GS1video which is the 

business connected infotainment, and car lifecycle management. We implemented our platform on a 

real car by developing an Android-based in-car dashboard and a car lifecycle management application, 

discovery and mash-ǳǇ ǎŜǊǾƛŎŜǎΣ D{м ±ƛŘŜƻΣ ŀ ŘǊƛǾŜǊΩǎ Řŀǘŀ ŎƻƭƭŜŎǘƻǊ ǳǎƛƴƎ !ƳŀȊƻƴ !ƭŜȄŀΣ ŀƴŘ ŀƭǎƻ 

implemented EPCIS and ONS systems. Our demonstration and case study showed the utility of the 

proposed platform, widening the scope of future connected car services. 

Authors: Jiyong Han, Hyunseob Kim, Sehyeon Heo, Nakyung Lee, Daeyoun Kang, KyungTaek Kim, 

Wondeuk Yoon, Jaewook Byun, Daeyoung Kim 

Conference: The 29th IEEE Intelligent Vehicles Symposium (IV) 2018 

Date: 26-29 June 2018
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3.3 Wise-IoT News 

In this section, the news in which Wise-IoT project has been reported. 

 Santander as Smart City report in Lufthansa Magazine 

{ŀƴǘŀƴŘŜǊ ǎƳŀǊǘ Ŏƛǘȅ ǎǘŀǊǎ ƻƴŜ ƻŦ ǘƘŜ ǊŜǇƻǊǘǎ ƻŦ {ŜǇǘŜƳōŜǊ ƛƴ [ǳŦǘƘŀƴǎŀΩǎ ƳŀƎŀȊƛƴŜΦ 
    

http://www.lhm -lounge.de/Leseprobe_2013_3818457.html 

 In German TV Channel News 

From the event held on 5th October in Santander, the public German TV channel showed a report of 
Santander as Smart city, including a visit to the current sensor deployment and also interviews with the 
mayor of the city and an UC researcher, who explained some innovative initiatives in the city. 
 
http://www.daserste.de/information/politik-weltgeschehen/weltspiegel/sendung/santander-spanien-
smart-100.html 

 Wise-IoT in Spanish Regional Newspapers 

Several pieces of news were published in regional newspapers (online and paper versions) about the 
deployment of LoRa parking sensors in Santander, thanks to Wise-IoT project. Additionally, during an 
encounter between project partners and Santander Tourism and Culture councilwoman, she reinforced 
this type of initiatives and collaborations not only for citizens, but also for tourists.  
http://www.europapress.es/cantabria/noticia-sensores-saber-ocupacion-tiempo-real-area-
autocaravanas-llamas-20171119103159.html 
 
http://www.cantabria24horas.com/noticias/el-aparcamiento-de-autocaravanas-cuenta-con-sensores-
que-permitirn-conocer-en-tiempo-real-el-uso-y-ocupacin/69433 
 
http://santander.es/content/area-autocaravanas-llamas-incorpora-sensores-conocer-ocupacion-
tiempo-real 
 

 Wise-IoT in South France regional TV 

During the OCOVA forum taking place in Les Orres 

ski resort, A korean delegation was present to 

initiate collaboration between the French PACA 

region and Gongnam South Korea region, under the 

Wise-Iot impulse. During that event several Wise-

IoT presentations and demonstrations were done. 

News were relayed in several local news and more 

notably, a good reportage was produced by the 

French national television for its south France 

diffusion (http://gofile.me/2b6rM/ayBcDmXE1) 

http://www.lhm-lounge.de/Leseprobe_2013_3818457.html
http://www.daserste.de/information/politik-weltgeschehen/weltspiegel/sendung/santander-spanien-smart-100.html
http://www.daserste.de/information/politik-weltgeschehen/weltspiegel/sendung/santander-spanien-smart-100.html
http://www.europapress.es/cantabria/noticia-sensores-saber-ocupacion-tiempo-real-area-autocaravanas-llamas-20171119103159.html
http://www.europapress.es/cantabria/noticia-sensores-saber-ocupacion-tiempo-real-area-autocaravanas-llamas-20171119103159.html
http://www.cantabria24horas.com/noticias/el-aparcamiento-de-autocaravanas-cuenta-con-sensores-que-permitirn-conocer-en-tiempo-real-el-uso-y-ocupacin/69433
http://www.cantabria24horas.com/noticias/el-aparcamiento-de-autocaravanas-cuenta-con-sensores-que-permitirn-conocer-en-tiempo-real-el-uso-y-ocupacin/69433
http://santander.es/content/area-autocaravanas-llamas-incorpora-sensores-conocer-ocupacion-tiempo-real
http://santander.es/content/area-autocaravanas-llamas-incorpora-sensores-conocer-ocupacion-tiempo-real
http://gofile.me/2b6rM/ayBcDmXE1
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3.4 Wise-IoT Leaflet  

The Wise-IoT project continued to use the leaflet designed in the first year of the project as reported in 

5рΦоΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǾŀǊƛƻǳǎ ƭŜŀŦƭŜǘǎ ƘŀǾŜ ōŜŜƴ ŘŜǎƛƎƴŜŘ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǘǊƛŀƭǎκǳǎŜ ŎŀǎŜǎ ǎǳŎƘ ŀǎ ǘhe one 

illustrated in Figure 4 for the Rich Parking Project trial. 

 

Figure 4. Wise-IoT Trial: Rich Parking Trial Event Leaflet 

3.5 Event Participation 

This section presents various events that Wise-IoT partners participated in during the second year of the 

project. These events are summarized in Table 4 and details of these events are provided in subsequent 

sections below. 

¶ IƻǎǘƛƴƎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǾƛǎƛǘƻǊǎ ƛƴǘŜǊŜǎǘŜŘ ƛƴ {ŀƴǘŀƴŘŜǊΩǎ {ǘǊŀǘŜƎȅ ŀǎ {ƳŀǊǘ /ƛǘȅΦ 5ǳǊƛƴƎ ǘƘŜǎŜ 

encounters, innovation initiatives carried out in the past, together with the current and the next 

ones to transform Santander in a real Smart City are shown. Examples of city scale projects, mainly 

focused on the smart management of urban services, such as smart water or cleansing & waste 

management, together with EU innovation projects, such as WISE-IoT (EU-KR project) or FESTIVAL 

(EU-JP project) are presented. At this point, the importance of EU projects is highlighted:  they allow 

not only define and develop pilots in the city, but also test and evaluate them in a real environment, 

providing lessons learnt which may be used to improve the management of urban services. Indeed, 
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ǘƘƛǎ ǘȅǇŜ ƻŦ ŜǾŜƴǘǎ ƘŀǎƴΩǘ ōŜŜƴ ǎǇŜŎƛŦƛŎŀƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ ŘƛǎǎŜƳƛƴŀǘŜ ²L{9-IoT project, however we 

take advantage of this audience to promote Santander Smart City Strategy as a whole. Additionally, 

these meetings are complemented with visits to the Smart City Demonstration Center, the city 

center deployment and/or service provider premises. Finally, examples of this type of events are 

άaŜŜǘƛƴƎ ǿƛǘƘ ŀ ƧƻǳǊƴŀƭƛǎǘ ƻŦ [ǳŦǘƘŀƴǎŀ ƳŀƎŀȊƛƴŜέΣ άaŜŜǘƛƴƎǎ ǿƛǘƘ DŜǊƳŀƴ /ƻƳǇŀƴƛŜǎέΣ άaŜŜǘƛƴƎ 

ǿƛǘƘ ¦ƭƳ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎέΣ aŜŜǘƛƴƎ ǿƛǘƘ /ŀƴŀŘƛŀƴ ŎƻƳǇŀƴƛŜǎέΣ aŜŜǘƛƴƎ ǿƛǘƘ DŜǊƳŀƴ aƛƴƛǎǘǊȅ ƻŦ 

9ƴǾƛǊƻƴƳŜƴǘέΣ άaŜŜǘƛƴƎ ǿƛǘƘ {L/¢L!aέ ŀƴŘ άDŜǊƳŀƴ ¢ǊŀŘŜ ¦ƴƛƻƴ /ƻƴŦŜŘŜǊŀǘƛƻƴ ƳŜŜǘƛƴƎέΦ      

¶ Forums which Santander has being invited to participate in and present its experience on the Smart 

/ƛǘȅ ŘƻƳŀƛƴΣ ǎǳŎƘ ŀǎΣ ά{ƳŀǊǘ /ƛǘƛŜǎ ϧ {ƳŀǊǘ ŎƛǘƛȊŜƴǎ ǊƻǳƴŘ ǘŀōƭŜέΣ ά5ƛƎƛǘŀƭ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΥ .ǳǎƛƴŜǎǎ 

oǇǇƻǊǘǳƴƛǘƛŜǎ ŀƴŘ ƎƻƻŘ ǇǊŀŎǘƛŎŜǎέΣ άуth & 9th DǊŜŜƴ /ƛǘƛŜǎ CƻǊǳƳέ ŀƴŘ ά!ƴƴǳŀƭ DŜƳŀƭǘƻ {ǳƳƳƛǘέΦ  

¶ Meetings with municipal staff in order to present the project and their benefits for the city, such as 

άaŜŜǘƛƴƎ ǿƛǘƘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ƻŦ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴΣ 9ƴǾƛǊƻƴƳŜƴǘ ϧ ŎƻƳǇǳǘƛƴƎ aǳƴƛŎƛǇŀƭ {ŜǊǾƛŎŜǎέΣ 

άaŜŜǘƛƴƎ ŀōƻǳǘ ǘƘŜ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ ¢ƻǳǊƛǎƳ aǳƴƛŎƛǇŀƭ ǎŜǊǾƛŎŜ ǘƘǊƻǳƎƘ ǘƘŜ ǳǎŜ ƻŦ ƴŜǿ 

ǘŜŎƘƴƻƭƻƎƛŜǎέΣ ά9ƴŎƻǳƴǘŜǊ ōŜǘǿŜŜƴ ²L{9-IOT partners and Santander Tourism & culture 

ŎƻǳƴŎƛƭǿƻƳŀƴέΣ ά[ƻŎŀƭ ƳŜŜǘƛƴƎ ƻƴ {ǳǎǘŀƛƴŀōƭŜ {ƳŀǊǘ /ƛǘƛŜǎέΦ 

Table 4: Wise-IoT Event Participation 

Category Event Partner Venue Date Audience 
Size 

Exhibitions /  
Demonstrations 

Mobius 2.0 launch 
event 
 

KETI Seoul, Korea 20 July, 2017 300+ 

EU IoT week 
All partners 
(with project 
booth) 

Geneva, 
Switzerland 

6-9 June 2017 200+ 

Workshops 
 

2017 Korea-EU 
Coordinated Calls 
R&D Conference 

SJU, EGM Seoul Korea Oct. 23-26 300 

Ocova Forum 
EGM, CEA, 
PIQ 

Les Orres Ski 
Resort 

11 Jan. 2018 150 

IoT Korea 
Exhibition & 
International 
Conference 2017 

SJU, KETI, 
KAIST, EGM, 
NEC, IMT-
TSP, FHNW, 
UC, 
Wonderful 

Seoul, Korea 10-13 
October, 
2017 

500 

ETSI IoT Week 
2017 

SJU, KETI, 
KAIST, EGM, 
NEC 

Nice, France 23-26 
October, 
2017 

100 
 

m-Tourisme 2017 
ς IoT for Tourism 

EGM Nice, France  40 

Global Standards 
Conference  

SJU Vienna, Austria 22 Sept. 2017 100 

ETSI smart cities 
Bordeaux 

CEA Bordeaux, 
France 

7-8 June 2017 30 

Eclipse IoT Days 
CEA Grenoble 18-19 Jan, 

2018 
100 
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2nd Internet of 
Things platforms 
and 
standardization 
workshop (AIOTI, 
EC DG CONNECT) 

NEC Brussels, 
Belgium 

4/27/2018 35 

Forum IT-Trans 
International 
Conference and 
Exhibition 

SAN Karlsruhe, 
Germany 

6 March, 
2018 

300+ 

 Green Cities: 9th 
Forum of Urban 
Intelligence and 
Sustainability 

SAN Malaga, Spain 25 April, 2018 200+ 

Webinar / Key 
Note Speaker 

/Talk 
 

Eclipse Hackathon CEA Chamrouse 20 Jan, 2018 10 

IoT4Tourism 
Hackathon 

FHNW, EGM, 
SJU 

Berlin, Germany 25 August, 
2017 

30 

Wise IoT webinar: 
IoT Device 
Connectivity 

EGM Berlin, Germany 25 August, 
2017 

 

Wise IoT webinar: 
How to Build IoT 
Applications 
 

SJU Berlin, Germany 11 August, 
2017 

8 

Wise IoT webinar: 
IoT for Tourism  

CEA Berlin, Germany 04 August, 
2017 

5 

Keynote "From 
Requirements 
Engineering to 
Self-Adaptive 
Personalization 

FHNW Berlin Germany 5 Sept. 2017 200 

Key Note on "IoT 
Platforms for 
Smart Cities" 

NEC Osnabrück, 
Germany 

9 May 2017 50 

YŜȅƴƻǘŜ άLƻ¢ ŀƳ 
Bau, Vergleich der 
Entwicklung 
Schweiz ς 
International» 

FHNW Zurich, 
Switzerland 

November 
16, 2017 

50 

Talk «Data >< 
Intelligence» 

FHNW Brugg, 
Switzerland 

January 15, 
2018 

500 

2nd Internet of 
Things platforms 
and 
standardisation 
workshop (AIOTI, 
EC DG CONNECT) 

NEC Brussels, 
Belgium 

27 April 2018 35 

Participations 

Forum: Green 
Cities (8th Forum 
of Urban 
Intelligence and 
Sustainability) 

SAN Malaga, Spain 6-7 June 2017 3800 
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Meeting with 
German 
Companies 

SAN Santander, 
Spain 

21 June, 2017 15 

Meeting with Ulm 
Representatives 

SAN Santander, 
Spain 

7 July, 2017 4 

Meeting with 
Canadian 
Companies 

SAN Santander, 
Spain 

21 August, 
2017 

5 

Meeting with 
German Ministry 
of Environment 

SAN Santander, 
Spain 

16 October, 
2017 

20 

Meeting with 
representatives of 
Transportation, 
Environment and 
Computing 
Municipal Services 

SAN Santander, 
Spain 

20 October, 
2017 

12 

Meeting, 
Improvement of 
Tourism Municipal 
Service through 
the use of new 
Technologies 

SAN Santander, 
Spain 

31 
October,2017 

7 

 Smart Cities and 
Smart Citizens 
Round Table 

SAN Aviles,Spain November 
10, 2017 

10+ 

 Meeting, an 
encounter 
between Wise-IoT 
partners and 
Santander Tourism 
and Culture council 
woman 

SAN Santander, 
Spain 

November 
14, 2017 

9 

 Digital 
transformation: 
Business 
opportunities and 
good practices 

SAN Santander, 
Spain 

December 
12, 2017 

20+ 

 Meeting: SICTIAM SAN, UC, 
EGM 

Santander, 
Spain 

December 
20,2017 

4 

 Annual Gemalto 
Summit Meeting  

SAN Santander Spain 29, January 
2018 

200 

 German Trade 
Union 
Confederation 
Meeting 

SAN Santander 4, March, 
2018 

8 

 Meeting with the 
Energy Efficiency  
Experts from 
EMPOWER Project 

SAN Santander, 
Spain 

8 March, 
2018 

15 
 



Dissemination Activities 

36 

 Local Meeting on 
Sustainable Smart 
Cities 

SAN Santander, 
Spain 

17 March, 
2018 

20 

 

 

 Meeting with a Journalist from Lufthansa Magazine 

The mayor of the city, Mrs. Gema Igual, welcomed a journalist from Lufthansa magazine interested in 
knowing the model of Santander as Smart city. The journalist attended a presentation where the model 
of Santander as Smart city was shown, together with the innovative projects carried out in the city, such 
as SmartSantander, Wise-IoT, Smart Water. He visited the New Technologies Interpretation Centre 
where several mobile apps and different kinds of sensors deployed in the city were shown and, how 
they have been integrated in the everyday life of municipal services. 

 Encounter between Wise-IoT Partners and Santander Tourism & Culture 

Councilwoman 

Members of NIPA (National IT Industry Promotion Agency), SK Telecom & LG CNS visited Santander 
interested in the city deployment, being hosted by UC members. During the visit of motorhome area, 
where LoRa parking sensors have been installed, thanks to WISE-IoT project, they had the opportunity 
of meeting with Santander Tourism and Culture councilwoman, who reinforced this type of initiatives 
and collaborations not only for citizens, but also for tourists. 

 
 

 

Figure 5: Participants at the meeting 

 LoRa Sensor Deployment in the Motorhome Area of Las Llamas 

Several pieces of news were published in regional newspapers (online and paper versions) about the deployment 
of LORA parking sensors in Santander, thanks to Wise-IoT project. Additionally, during an encounter between 
project partners and Santander Tourism and Culture councilwoman, she reinforced this type of initiatives and 
collaborations not only for citizens, but also for tourists. 


























































































































































