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Source: https://easyparkgroup.com/smart-cities-index/

“We analysed each city 
according to the 

following categories to 
create the final score; 

Transport and Mobility, 
Sustainability, 

Governance, Innovation 
Economy, Digitalization, 

Living Standard and 
Expert Perception.”

Source: 2017 Smart Cities Index

#1 // There are many indices investigating the local  
implementation status of e-government activities.

https://easyparkgroup.com/smart-cities-index/


Source: https://publicadministration.un.org/egovkb/Data-Center

“The e-participation 
index (EPI) is […] focusing 

on the use of online 
services to facilitate 

provision of information 
by governments to 

citizens (“e-information 
sharing”), interaction 
with stakeholders (“e-

consultation”), and 
engagement in decision-

making processes (“e-
decision making”).”

Source: UN E-Government Survey

#2 // Some indices are especially focusing on the status
of e-participation across countries and cities.

https://publicadministration.un.org/egovkb/Data-Center


Source: https://www.atkearney.com/documents/10192/6bc77242-149a-4515-b4c7-3295ca1ab594

„Rapid changes demand
quick responses from 

both the private and the
public sectors. Future 

state poicies must, 
therefore, consider the
needs of their citizens
among their highest

priorities.“

Source: AT Kearny, How to Become a Citizen-
Centric Government

#3 // An important factor for e-participation is a customer
centric perspective and consideration of citizens’ needs.

https://www.atkearney.com/documents/10192/6bc77242-149a-4515-b4c7-3295ca1ab594


Project “Sauberes Wiesbaden App”
(Clean Wiesbaden App)

 Initiated by the project office of the city 
mayor of Wiesbaden and the municipal 
waste services operator ELW

 Project’s aim was to promote the 
participation of the citizens to quickly 
and easily report illegally dumped 
garbage and other waste disposal-
related problems in the area of 
Wiesbaden, Germany

 App concept was developed within a 
research cooperation between the ELW 
and the RheinMain University of 
Applied Sciences in Wiesbaden

Sources: For more information see: Berntzen et al. (2018): Citizens as Sensors, https://www.thinkmind.org/index.php?view=article&articleid=smart_2018_1_30_40068
https://en.wikipedia.org/wiki/Wiesbaden, https://www.wiesbaden.de/leben-in-wiesbaden/gesellschaft/engagement/sauberes-wiesbaden.php

https://www.thinkmind.org/index.php?view=article&articleid=smart_2018_1_30_40068
https://en.wikipedia.org/wiki/Wiesbaden
https://www.wiesbaden.de/leben-in-wiesbaden/gesellschaft/engagement/sauberes-wiesbaden.php


Key Facts and Project Approach

 The app was developed within about 
four months based on a user-centered 
design approach.

 Project members were employees of 
the IT department and the call center 
of ELW, the City Council, and the 
University RheinMain.

 An implementation approach based on 
a hybrid app (PhoneGap) was chosen.

 Android app was officially launched in 
the Google Play Store on October 9th, 
2015 (for other OS some weeks later).

Sources: https://play.google.com/store/apps/details?id=com.elw.swapp&hl=de

https://play.google.com/store/apps/details?id=com.elw.swapp&hl=de


Mobile App Features and Functionalities

Sources: https://vimeo.com/224282572/878c51180d

https://vimeo.com/224282572/878c51180d
SWAPP_Video_English_MUM.mp4
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Impact of the App (1/3): App Installs 

During the first month, there were more than 1,000 downloads. In 
this period 469 events were reported. 

Sources: For more information see: Berntzen et al. (2018): Citizens as Sensors, https://www.thinkmind.org/index.php?view=article&articleid=smart_2018_1_30_40068

https://www.thinkmind.org/index.php?view=article&articleid=smart_2018_1_30_40068


Impact of the App (2/3): Reported Cases

Sources: XSources: For more information see: Berntzen et al. (2018): Citizens as Sensors, https://www.thinkmind.org/index.php?view=article&articleid=smart_2018_1_30_40068

The number of app-based reported issues as well as the app’s share 
of reports has increased continuously over the last three years.
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Impact of the App (3/3): Reports by Category 

A large part of the issues is accounted for by (1) bulky waste, 
(2) general waste and (3) metal and devices.

2015 2016 2017 2018
(Until

May 1st )

Total
(in %)

Dog dirt bag dispenser (empty, defect) 10 21 67 26 0.8%

Metal/electronics (devices etc.) 208 662 670 257 12.2%

General waste 315 1,359 1,585 667 26.7%
Garbage bags/cartons 83 234 221 108 4.4%

Waste bin (full, defect) 34 129 292 74 3.6%
Hazardous waste (paint, varnish, etc.) 38 133 185 64 2.9%

Bulky waste (furniture etc.) 667 2,411 2,729 1,191 47.7%

Uncategorized 68 83 30 64 1.7%
Total (reports) 1,423 5,032 5,779 2,451 100%

Sources: For more information see: Berntzen et al. (2018): Citizens as Sensors, https://www.thinkmind.org/index.php?view=article&articleid=smart_2018_1_30_40068

https://www.thinkmind.org/index.php?view=article&articleid=smart_2018_1_30_40068


Conclusions

Sources: : https://play.google.com/store/apps/details?id=com.elw.swapp&hl=de

 14,685 reported issues between 
May 2015 and May 2018 are related 
to (only) 2,633 total downloads for 
the Android and iOS platforms.

 The app-share of reported issues 
reached over 60 percent a short 
time after launch (end of 2015) and 
has leveled off to around 80 percent 
in 2018.

 High level of satisfaction by the 
users (e.g. 4.4 stars rating in Google 
Play)

https://play.google.com/store/apps/details?id=com.elw.swapp&hl=de


Success Factors

Sources: https://www.wiesbadener-kurier.de/lokales/wiesbaden/nachrichten-wiesbaden/wiesbaden-kampf-gegen-sperrmullhaufen-und-volle-abfalleimer-stadt-elw-
und-hochschule-rhein-main-prasentieren-handy-app_16124222

 Top-level management support 
(e.g., city mayor of Wiesbaden).

 User-centered design approach –
first high-fidelity prototype was 
available after four weeks.

 Early and active involvement of all 
“stakeholder” (e.g., call center 
personnel from ELW).

 “Co-creation” of code (critical code 
was implemented by ELW – student 
was hired by ELW after project)

https://www.wiesbadener-kurier.de/lokales/wiesbaden/nachrichten-wiesbaden/wiesbaden-kampf-gegen-sperrmullhaufen-und-volle-abfalleimer-stadt-elw-und-hochschule-rhein-main-prasentieren-handy-app_16124222


Contact

Sources: http://caebus.de/en/mission-statement/

Contact
Prof. Dr. Stephan Böhm
Telecommunication/Mobile Media
University of Applied Sciences
Department Design Computer 
Science Media
Unter den Eichen 5
65195 Wiesbaden
E-Mail: boehm@caebus.de
Tel.: +49(0)611 9495 2212
Fax: +49(0)611 1884 5599

http://caebus.de/en/mission-statement/
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Theme: Bringing Smart City Vision to Life: Getting

Citizens Involved
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SoftNet 2018,

Nice, France, Monday, Oct. 15, 2018

Topic: On Citizen-Centric Systems
Theme: Bringing Smart City Vision to Life: Getting Citizens Involved

Open Data and Open Services: smart city citizen's
perspective

Panel presentation by

Przemyslaw Pochec, University of New Brunswick,
Canada

P. Pochec 2



Summary: smart city citizen's perspective

• smart city:
Individual citizens have access to, and the ownership of, large
amounts of data and a considerable computing power on their
mobile communication devices, aka smart phones.

• getting citizens involved:
They may decide to make these data (e.g. phone book, images,
location) and services (CPU cycles, bandwidth) available to other
citizens as their contribution to open society.

P. Pochec 3
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Resource type Example Uses

Data

location Traffic congestion
detection

Location, personal
data

Emergency services

Computing power

bandwidth Multipath data
services

bandwidth Emergency services



Examples

• Google maps

“See live traffic, delays, and disruptions no matter how you get to work - whether you drive, take
transit, or a combination of both.”

itunes.apple.com

• GoodSAM Responder

“GoodSAM connects those in need with those in the local community with life saving skills to
help until the emergency services arrive. By alerting first aid trained bystanders to local incidents,
GoodSAM aims to prevent the irreparable brain and heart damage which all to frequently occurs
during a cardiac arrest or traumatic incident.”

itunes.apple.com

P. Pochec 5



Examples
• Multipath

“Multipath TCP is particularly useful in the context of wireless networks [2]- using both Wi-Fi and a
mobile network is a typical use case.[3] In addition to the gains in throughput from inverse
multiplexing, links may be added or dropped as the user moves in or out of coverage without
disrupting the end-to-end TCP connection.”

en.wikipedia.org/wiki/Multipath_TCP

• Mobile Medium (our work)

“(…) realizes the connection between two hosts with the cloud of nodes serving as the data
communication medium (aka Mobile Medium) and forming the communication channel. Any
particular connection in the Medium does not matter as long as the channel between
communicating users of the M2ANET can be formed.

our ICSNC2018 paper

P. Pochec 6



Creating Mobile Medium

• Deploy a large number (a cloud) of forwarding nodes
over the area of interest

Mobile Medium



Creating Mobile Medium
• Users connect to the Mobile Medium and the Mobile Medium

forwards the data

Mobile Medium



Sample deployment scenario



(Smart) city consideration

• Mobility of users may be restricted to particular path

Kerul Patel, J. DeDourek, and
P. Pochec, "Investigation of
Channel Formation in a
MANET", The Fifth
International Conference on
Systems and Networks
Communications ICSNC 2010,
Nice, France, August 2010, pp.
229-231



Issues

• How to encourage citizen participation in creating enhanced smart
city infrastructure and services?

P. Pochec 11



Smart Cities and Healthcare

George Vassilacopoulos
University of Piraeus, Greece



Overview

 Smart cities
 Introduction

 Goals

 Examples

 eHealth & Healthcare
 Introduction

 Opportunities

 Smart Cities & Healthcare
 How Smart cities improve healthcare

 Real-life scenarios
 Healthcare monitoring at Home

 Healthcare monitoring at Health-care centers

 Healthcare monitoring on the move
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Smart Cities



What are Smart Cities?
Smart City

 More than half the planet’s population resides in cities, which are fast becoming
innovation hubs and are developing quickly into smart cities.

 The number of smart cities around the world is expected to grow exponentially over
the next few years and by 2050, 70 per cent of the world’s population will be living in
smart cities

 …Spending on smart cities technology will be about $80 billion, perhaps $135 billion
by 2021

What makes a city Smart?
 Leverage technology to serve people

 Manage the resources found in an urbans cape in a way
that’s both sustainable and inexpensive

 Provide clean, healthy living conditions without pollution
and congestion - city services instantly and conveniently
available anytime, anywhere

 Provide the enabling infrastructure — energy,
connectivity, computing, essential services — to compete
globally for high-quality jobs

 Provide services without stealing from future generations



Goals of Smart Cities
Goals

 Better city services and a higher
quality of life

 Promote performance and well
being and increase its ability to
respond to city-wide and global
challenges

 Ensure its critical infrastructure is
safe and economically sustainable
and public service offers are more
interactive, transparent and
responsive

 Bring together people, processes
and technology to enable a holistic
customized approach that accounts
for their city culture, long-term
planning and citizen needs.



Examples of Smart Cities

Smart City examples
 Connected streets

 Lights automatically switch
on

 Real-time parking spots

 Waste-collection know how
full containers are

 Weather sensors manage
automatic watering
systems and detect leaks

 Real-time alerts in case of
accidents

 Warnings on connected
road signs

 Adjustable traffic lights

 Better quality of health…
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eHEALTH & Healthcare



WHAT is eHEALTH?

eHEALTH
 Looking after ourselves

 Looking after our loved ones

 Receiving care

eHEALTH
 Computers, mobiles, tablets, internet and social media

that offer:

 Better healthcare and a healthier life through
digital technology



 Better sharing of
information

 Secure digitization of
records

 Better quality data

 Record treatments and
return test results in
almost real-time

 Better diagnosis and
appropriate treatments

 Health records available wherever
they are needed

 Remote care

 24-hour condition monitoring

 Management of our own health

WHY eHEALTH?



 Increase of life expectancy

 Growing population of elderly people (long-term
care)

 Live at home

 Delivery of high quality and affordable healthcare
ecosystem

 Connect people and medical data

 Tackle infectious diseases (Obesity, Tuberculosis,
HIV)

 Place patients rather than budgets at the centre of
their systems

WHY eHEALTH?



eHEALTH – NEW OPPORTUNITIES

 Revolutionize healthcare

 Improve global health

 Change the way we live our lives

 Use of data to improve healthcare services

 Develop new treatments through expert
collaboration
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Smart Cities & Healthcare



Benefits of Smart Cities to Healthcare
Smarter healthcare in smart cities

 Smart healthcare will make up almost 15% of all smart city business by 2020

 Smart healthcare product market is expected to reach $57.85 billion by 2023

 Smart healthcare uses the latest mobile and digital technologies to make advances in
eHealth and mHealth systems while also driving the growth of intelligent and
connected medical devices

 By making health data accessible to more parties, new improvements in healthcare
can be had, by sharing new medical learnings between healthcare professionals
around the world



Benefits of Smart Cities to Healthcare
Smarter healthcare in smart cities

 With almost country-wide access to smartphones and laptops, telemedicine is
beginning to be a common practice in many hospitals today

 A great amount of time and money is saved when a patient can video chat with their
doctor instead of scheduling an appointment and driving to a physical location

 Citizens are more able to communicate with authorities and vice versa, and the
always-on engaging nature of smart city technology means that authorities can gather
more data than ever about citizens’ health and wellbeing

 Smart cities can be equipped with sensors on lamp posts and other street furniture to
monitor pollution and pollen levels, enabling people to make more informed
decisions relating to their health
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Real-life scenarios



Real-life scenarios: Healthcare Monitoring



Real-life scenarios: Healthcare Monitoring
at Home



Real-life scenarios: Healthcare Monitoring
at Health-Care Centers



Real-life scenarios: Healthcare Monitoring
on the Move



Thank you for your attention!

T


