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Abstrac t: 

 

In workpackage 7 we move beyond  technical demonstration and into creating prototypes that 

can also showcase how an IoT search engine can create  value  in the domains we are addressing  

in the IoTCrawler project. Seven testbeds have been identifying challenge s and opportunities  in 

their respective domains  through a user -centric process, where external stakeholders and end -

users have been engaged  to create meaningful concepts. A baseline of design methods was 

created  and adapted to the individual testbeds . This deliverable is a portfolio of the concepts that 

have come out of this process , which is presented through visual scenarios and mock -ups with 

details about the challenges and opportunities being addressed. At least  5 of the presented 

concepts will be  developed in to real hands -on prototypes in task 7.2 in workpackage 7 . 

 
 

Keywords:  
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Abbreviations  

AAR  City of Aarhus  (IoTCrawler partner)  

AU  Aarhus University  (IoTCrawler partner)  

IoT  Internet of Things  

UMU   University of Murcia  (IoTCrawler partner)  

UoS  University of Surrey  (IoTCrawler partner)  

DW  Digital Worxx (IoTCrawler partner)   

SIE  Siemens Österreich (IoTCrawler partner)  
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TTN  The Things Network  (LoRaWAN community)  
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NBIoT   Narrow -band Internet of Things  

LoRaWAN   Low Power Wide Area Network   

NHS  National Health Service  (UK) 

OCPP  Open Charge Point Protocol  

VPP  Virtual Power Plant  

OSCP Open Smart Charging Protocol  

EV  Electric Vehicle  

CSP  Charge Service Provider  

DSO  Distribution Service Provider  

CEM  Customer Energy Manager  

EVSE Electrical Vehicle Supply Equipment  

PV  Photovoltaic  

TGO  Transmission Grid Operators  

BAS  Building Automatio n Systems  

GUI  Graphical User Interface  

MQTT  Message Queuing Telemetry Transport  

UTI  Urinary Tract Infection (UTI)  

AIA  Detection of Agitation, Irritation, Aggression  
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Executive Summary 

In workpackage  7 we move beyond technical demonstration and into creating prototypes 

that can also showcase how an IoT search engine can create value in the domains we are 

addressing in the IoTCrawler project. The IoTCrawler partners from seven testbeds have 

been identi fying challenges and opportunities in their respective domains through a user -

centric  process, where external stakeholders and end -users have been engaged to create 

meaningful concepts. A baseline of design methods was created and adapted to the 

individ ual testbeds. This deliverable is a portfolio of the concepts that came out of this 

process, which is presented through visual scenarios and mock -ups with details about the 

challenges and opportunities being addressed. At least 5 of the concepts presented below 

will be developed in real hands -on prototypes in task 7.2 in workpackage 7:  

CompariSense (AAR) : This concept is an IoT Product Validation platform that provides  

reference data set s (real and virtual) by crawling all available IoT devices  across a city . Using 

the data from these IoT devices  allows IoT startups and their customers to validate the data 

being generated from their own solutions.  

Pop-up Experimentation Space (AAR):  This concept is  an IoT experimentation platform 

where flexible urban experimentation spaces  in a city  can be created by  geo-fenc ing an area. 

The experimentation space  then automatically integrates any IoT devices being 

implemented in the space from approved citizens or companies.  

Smart Parking (UMU/OdinS/U oS): This concept is a parking app that crawls and searches 

for Regulated Parking Zone information across the city of Murcia to find the best parking spot 

for the citizens based on different parameters. This scenario will also develop a web portal 

and associated web s ervices to analyses the traffic flow in cities and gives high -level 

information about traffic patterns (low, medium high), which can also be used to support a 

smart parking scenario. The data from the City of Aarhus will be used for the lat ter.  

SmartConne ct (AGT): This concept is a solution that provides a utomatic integration of Smart 

Home products  across different vendors  into Smart Home platforms . This provides value to 

the end -user in the Smart Home and to the Smart Home platform developers who can easier 

create platforms that handles different types of devices.  
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Room Booking (AU) : This concept is a  room booking monitoring system  for students at a 

campus  that gives analytical insights about room and equipment availability by using 

automatic sensor discovery . 

Elderly Care (UoS):  This concept i s a healthcare platform that  discover s and integrate s health 

related sensors at a home in order to save integration costs and  to provide  data that can be 

analyzed  to give a status of the wellbeing of an elderly person  with dementia.  

Machine Monitoring (DW):  This concept will use IoTCrawler -enabled data search to add a 

digital data layer on approved KAIZEN processes on the industrial shop floor to identify 

anomalies. 

Flexibility trading for small assets (SIE): In this concept , IoTCrawler  scans IoT networks for 

assets (EV, buildings, homes) that can be used for flexible energy trading of control power, 

which will enable small energy prosumers to join the trading market  via an aggregator . 
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Disclaimer  

Uijt qspkfdu ibt sfdfjwfe gvoejoh gspn uif Gvspqfbo VojpoǴt Jpsj{po 4242 sftfbsdi boe 

innovation programme under grant agreement No 779852, but this document only reflects 

uif dpotpsujvnǴt wjfx0 Uif Gvspqfbo Epnnjttjpo jt opu sftqpotjcmf gps boz vtf uibu nay be 

made of the information it contains.  
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1 Introduction  

In the IoTCrawler project the goal is not solely to develop the IoT search engine 

technology and demonstrate it, but the ambition is also to show how an IoT search 

engine ca n deliver value within different domains of our society. This is the main 

objective of workpackage 7, where we move beyond technical demonstrators and 

into meaningful  prototypes  for real people  and businesses . This objective is split up 

into four individual objectives:  

  

¶ Objective  7.1: Co-creation of use -cases with stakeholders from the industry and 

cities to identify business opportunities based on the IoTCrawler technologies 

in terms of new uses and adoption.  

¶ Objective 7.2: Develop and deploy han ds-on prototypes that can be used by 

users in controlled environments such as a small -scale pilot, lab, exhibition or 

other controlled location.  

¶ Objective 7.3: Evaluation of user experiences and business opportunities to 

identify the most promising protot ypes for scaling within the project frame.  

¶ Objective 7.4: Wider deployment of show cases and business development to 

create a first case installation for the hosting organizations to demonstrate the 

value proposition.  

 

The first objective is central to  this deliverable, which is a portfolio of concepts that 

have been created and validated in a user -centric design process. The portfolio will 

have a focus on real -world  needs and opportunities identified in the domains and 

contain s visual representations of t he concepts. Each concept will also include an 

assessment of the expected impact, the development feasibility, and demonstration 

value. 

1.1 Moving beyond technical demonstrators in 

workpackage  7 
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The scenarios created in workpackage 2 and described in the deliv erable ǶD2.1 

Requirements and Design Templates For IoT CrawlingǷ explore possible applications of 

an IoT search engine to support  the development of the core components and 

enablers. These scenarios were therefore mostly based on internal assumptions 

about  the potential applications of IoTCrawler and had limited stakeholder 

involvement. From a technical perspective these scenarios served as relevant 

starting point, however the ambitions of the IoTCrawler project is also to demonstrate 

how the search engine can provide value to real people and make an impact in 

selected domains. This requires a deeper understanding of the challenges and 

opportunities seen from  the perspective of the  stakeholders within these domains 

and that they are engaged  in the developmen t of the concepts . This was the purpose 

pg uif ubtl 903 ǶCo-creation of Use-case ScenariosǷ jo xpslqbdlbhf 7. The concepts 

that has been generated in this user -centric design process will continue into task 7.2 

ǶDevelopment of prototypes - MVPǷ. xifsf uifz xjmm cf efwfmpqfe joup Ojojnvn 

Wjbcmf Rspevdut *OWRǴt+0 Ko ubtl 905 ǶEvaluation of User Experience and Business Model 

TestingǷ uif vtfs fyqfsjfodf pg uif OWRǴt xjmm cf bttfttfe. boe uif cvtjoftt 

opportunities further explored, after which the 2 -5 nptu qspnjtjoh OWRǴt xjmm cf 

tdbmfe vq gps xjefs vqublf jo ubtl 906 ǶWider Deployment and Uptake of most 

Promising SolutionsǷ0 

  

The user-centric approach in task 7.1, which was used to develop the concepts in this 

deliverable will be described in the following chapter.  

2 User-Centric Approach  

The various domains the partners work  with in the IoTCrawler  project  all repr esent 

testbeds with very different contexts and stakeholders. Therefore , an adaptable set 

of user-centric methods and formats for task 7.1 was selected and each testbed was 

assigned to  an experienced process designer to assist with adapting the methods 

and guid e the process.  
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Why?  

The IoTCrawler project is to a large degree a technical research and innovation -

oriented initiative, where the main focus  is on the technology that is being 

developed. Nevertheless, the user focus is relevant for all cases, in terms of creating 

a holistic approach for creating the best overall results and to generate an impact. 

The goal of the co -creation process was to iden tify real needs and challenges in the 

domains that the IoTCrawler technology can be applied to. Visualising how the end 

user will benefit from what it does, is an important step towards prioritizing and 

understanding the functionalities of the applications  and opens up the conversation 

about what the IoTCrawler components will enable and possibly what components 

might be missing for developing a specific application. The ambition was to land the 

dpodfqut gps uif OWRǴt xjuijo uif Ƕtxffu tqpuǷ pg vtfs offet. the exploitation 

potential of the testbed organization, and the capabilities of the IoTCrawler 

technology (see the figure above).  

 

How?  

Aarhus Municipality  (Task 7.1 leader) and Aarhus University (Workpackage 7 leader)  

have worked together on gathering sug gestions for the methods used and to guid e 

the IoTCrawler partners from the testbeds  through  the steps presented in  the 

timeline  presented :  
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Aarhus Municipality, Aarhus University, AGT, Digital Worxx, Siemens, University of 

Surrey and University of Murc ia together with OdinS  was all presented to this user -

centric approach . Aarhus University and Aarhus Municipality offered guidance to the 

other partners in deciding a course of action; which methods to use to gather  user 

insights  to obtain empathy with the end users,  and finally helping  the partners  

define the format  and scope  of the  workshop s. 

 

What?  

The methods proposed to the partners were :  

¶ Cultural  (Digital) probes : This is a method where users are prompted  to share 

data abou t their lives, values and thoughts within a specific domain through 

digital  or analogue  tools. 

¶ People Shadowing : Observing the behavior of people in  a given 

domain/context.  

¶ Semi-structured interviews : Interviews that leaves room for the interviewee to 

dive rt into meaningful paths of conversation.  

¶ A workshop format : The format is  centered around a mapping of assets, 

actors, environments, moods, actions for a thorough analysis and 

understanding  of the context, challenges, and opportunities , which is then  

used to create ideas for the concepts  together with the participant in the 

workshop . 
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¶ SAP scenes: A set of ready -made visual material to be used to create 

storyboards  that can communicate concepts, value propositions and user 

insights to external stakeholders.  

 

The set of methods is based on an IoT Methodology Kit developed by C4IoT 1, 

Design Thinking 2, Google Ventures Design Sprint3. V6KpUǴt Ep-creation kit 4 and 

support ing methods and tools to generate empathy. The workshop format was 

subjected to some alterations, but with the mapping as a central element.  

 
 

                                                           
1 http://www.iotmethodology.com/  
2 http://designthinkingforlibraries.com/  (this version of Design Thinking  the City of Aarhus has helped 

made together with IDEO)  
3 https://www.gv.com/sprint/   
4 https://u4iot.eu/  

https://experience.sap.com/designservices/approach/scenes
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Each individual case process was structured using a selection of the methods: e.g. 

University of Murcia  and OdinS decided with their Smart Parking case to learn about 

their user needs through Cultural Probes, a finalizing 1 ,5 hour workshop and 

describing  the most important learnings in SAP scenes.  SAP scenes were used by 

all partners to present their cases. Storyboa rds provide an effective way  to show the 

value of ideas and product visions in their context of use. They make messages 

more memorable and understandable and provided  the project with a valuable 

inside understanding of fbdi puifsǴt cases. The SAP Scenes are also used to 

present the concepts in this deliverable.  

 

Task 7.1 was finalized with a workshop with  an invitation to all partners and 

participants of IoT Week 2019, with the purpose of having each concept validated 

by partners and exter nal experts within the IoT community . Following this the 

concepts were assessed during a partner meeting  for the development activities in 

task 7.2.  

3 Testbed overview  

In IoTCrawler we are working with seven testbeds  operating within different domain s, 

whic h are presented below:  

 

Aarhus Smart City Testbed by Aarhus Municipality  

In Aarhus Municipality we have created Aarhus City Lab, which is an outdoor smart 

city experimentation space located by the harbor in the city, but it is also a 

recreational area. Citizens use the space for activities such as playing sports on the 

basketba ll and football courts, fishing, cultural events or meeting with friends. Smart 

City businesses are invited to demonstrate and test their technologies in this real 

urban setting. There is a set of basic environmental sensors put up in this space that 

connedu up uif nvojdjqbmjuzǴt djuz-wide LoRaWAN, which transmits the data to the 

Open Data DK portal, which also collects 155 other open data sets from the city. This 

way citizens, businesses, knowledge institutions, and the city can use the data to gain 

insights about the city and develop solutions together.  
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Murcia Smart City Testbed by University of Murcia and Odins  

Thanks to the collaboration with the City Council of Murcia, and the work carried out 

during the Smart City project for the city, a FIWARE -based platform pilot has been 

deployed. This platform contains heterogeneous information coming from different 

sources such as public transport (bus, tramp, bicycle), solar panel information, traffic 

information, private parking availability or Regulated Parking  Zone (RPZ) information. 

The platform exposes NGSIv2 API thanks to an instance of Orion Context Broker which 

provides also a publish/subscribe pattern. In the scope of this project private parking 

and RPZ is processed.  

 

Smart Home Testbed  by AGT 

AGT is one of the partners in the GrowSmarter project (www.grow -smarter.eu) where 

multiple smart solutions were implemented to make Europe smart and sustainable. 

As part of the GrowSmarter project, AGT provided a web -based application for 

device -level energy awaren ess in Smart Homes. The energy application was 

deployed and tested with tenants from the city of Cologne. It supports the integration 

of sensors via homee Smart Home gateway and targets in particular Smart Home 

sensors that can measure energy consumption s uch as smart plugs. The energy 

awareness dashboard provides statistics about energy consumption of individual 

devices as well as historical overview.  

We will use the GrowSmarter installation as a testbed to collect sensor metadata and 

data beyond energy u sage which will enable us to better validate the SmartConnect 

MVP. For this we are currently investigating possibilities to scale up the testbed.  

 

Smart Campus Testbed  by Aarhus University   

Aarhus university has developed a testbed including mixed sensors deployed inside 

university and in industrial partners for didactic purpose and research. This testbed 

1st is a room booking monitoring system that gives analytical insights about room and 

equipment availability by using automatic sensor discovery  and 2nd includes sensors 

deployed in various industrial partners for monitoring the he alth conditioning of 

manufacturing machineries.  
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Dementia Testbed  by University of Surrey  

TIHM (Technology Integrated Health Management) for dementia is a major new 

research study funded and monitored by NHS England. It will test how cutting -edge 

ufdiopmphz qmbdfe jo qfpqmfǴt ipnft dpvme cf vtfe up jnqspwf uif mjwft pg qfpqmf 

with dementia and their carers.  

Uif uisff zfbs ǳKoufsofu pg UijohtǴ Uftu Dfe jt cfjoh mfe cz %vssfy and Borders 

Partnership NHS Foundation Trust and has involved over 150 people with dementia 

and their carers living in Surrey and North East Hampshire. Partners involved in the 

qspkfdu jodmvef< Cm{ifjnfsǴt %pdjfuz. Vojwfstjuz pg %vssfz. tjy mpdbm dmjojdbl 

commissioning groups and a technology company. This testbed provides living lab 

and adaptable environments for connected devices to develop scenarios for elderly 

care and dementia care. The testbed currently offers an integrated system from living 

lab environment (2 living labs) for monitoring physiological and environmental data in 

home environment. The back -end system for the data collection and integration and 

related information governance and security mechanisms are also developed in the 

testbed. Thi s flexible testbed environment allows test and development of new 

scenario and data analysis methods for designing new care pathways and solutions 

for various healthcare challenges. In IoTCrawler the focus is on developing secure 

and privacy -aware data str eam crawling solutions that can analyse patterns and 

events in the home environment and designing machine learning methods that use 

the results of the crawled patterns/event to design higher -level health and care 

analysis solutions.  

Industry 4.0 Testbed by Digital Worxx  

Digital Transformation on the industrial shop floor (industry 4.0) is a key challenge to 

straighten the European manufacturing industries. The industrial testbed is provided 

together with WAFIOS AG machine building company. The testbed allows access to 

process data pools connected to wire and tube bender machines. This allows to 

search and analyze data on the manufacturing process  of single machines and pools 

of machines. The data is provide d by MQTT standard and the testbed includes access 

on reference data by virtual machines (digital twins) and live processing data of 

machines in the WAFIOS technology center.  



 

 
18 

 

Smart Energy Testbed  by Siemens   

Siemens is very active in the field of energy management systems. In the recent past, 

Siemens was involved as a system integrator in a project of smart buildings equipped 

with state -of-the-art building automation systems, photovoltaics, battery systems, 

heat pumps and electric vehicle charging stations . These IoT-enabled  services  

provide the ideal conditions  to act as a testbed for the IoTCrawler Smart Energy use 

case. Since the dimension  of this testbed is  still  too  limited to show the scalability  (one 

major requirement to the IoTCrawler  discovery mechanisms)  in a proper way, there 

will  be an additional testbed of virtual  assets acting as a complement to the physical 

one. This will be realized by means  of simulating  the behavior of the aforementioned  

prosum ers deployed in upebzǴt tnbsu buildings.  

 

In the next chapters the concepts that have been developed in the testbeds will be 

presented . 
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4 Smart City  Concepts : CompariSense & Pop -up 

experimentation space  by Aarhus Municipality  

Aarhus is a city with 345.000 citizens and has a strong profile as an innovative smart 

city. One of the more recent initiatives to support the smart  city -related  activities is 

the establishment of Aarhus City Lab. The City Lab is an  outdoor area by the harbor 

planned to be an open experimentation space, where smart city solutions can be 

demonstrated and tested in a real urban setting together with citizens, start -ups, 

academia and public institutions. Aarhus City Lab is also a recrea tional space, where 

citizens can sit and enjoy the view over the harbor, play sports, fish, and take part in 

cultural events. Aarhus has a focus on multiple helix collaborations across the city 

and acknowledges  that the societal problems that cities are fa cing today cannot be 

solved by the municipality alone but requires experimentation and collaboration with 

many different stakeholders. When it comes to IoT and publishing data, Aarhus was 

the first city in Denmark to have an open data portal, however this open data 

represents just a small portion of the IoT data that exists in the city: Some citizens  

have open weather stations, makers and students create small -scale experiments, 

and start -ups create new IoT devices all which generate data that could be used  to 

create better services and solutions in the city  if their data was made accessible . The 

City of Aarhus can see a great potential in using IoTCrawler to leverage all the open 

data that is available across the multiple helix ecosystem in the city. The mi ssion we 

therefore set out in the Aarhus testbed was to find out how IoTCrawler could help 

support experimentation and co -creation of new IoT solutions and services.  
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4.1 Co-creation Process description  

To get a basic understanding of the current practice of Aarhus City Lab and its 

opportunities we used observation as a method  and did short on -the-spot interviews 

with people using the space.  After that we carried out semi-structured interviews with 

IoT startups  to further explore the challenges and opportunities , that presents 

themselves when collaborating with the municipality to develop IoT solutions. We 

also had internal sessions in the municipality with smart city staff to understand some 

of these  aspects se en from their perspective. Based on the insights gathered we 

invited the smart city stakeholders and IoT startups to a co -creation workshop to 

develop solutions to support the experimentation and use of the City Lab. The insights 

are also informed by the e xperiences and insights generated in the EU funded project 

Organicity (Grant Agreement No. 645198). Below is picture of the co-creation 

workshop with IoT startups and Smart City stakeholders:  

 

 

 

To understand the opportunities of experimenting  with IoT with the people already 

using City Lab, we c arried out a workshop with a high school that uses City Lab for 

gym classes.  
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The concepts that came out of the co -creation workshop s were  validated with 

relevant stakeholders and discussed during IoT  Week 2019 in Aarhus. 
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4.2 Description of available technologies and data sources in 

the domain  

In Aarhus City Lab there is a basic set of environmental sensors installed, where the 

data generate d from these are presented on a large public screen at Aarhus City Lab. 

Around the city there exists a number of implemented IoT devices that measure 

everything from real time traffic on the roads, books checked in and out of the library, 

to solar panel en ergy on schools, etc. These IoT data sources are available on the 

public open data portal; www.opendata.dk. There is also a city -wide LoRaWAN that 

Aarhus Municipality has set up to increase to uptake of IoT solutions into the city. 

Alongside of this there is also an Aarhus chapter of The Things Network, the citizen -

driven IoT Infrastructure based on LoRaWAN. This infrastructure is especially 

interesting when it comes to IoT experiments and new sources of data and we know 

that some of startups in the city is  using this to develop their solutions on a small 

scale. OS2 IoT is another software solution under development in the national 

municipality -driven open source community OS2, which will collect data from various 

types of transmission and integrate it into the open data platform.  

 

4.3 Description of stakeholders and users and current 

practices  

After the initial observations of Aarhus City Lab and validation of insights by smart city 

staff, we identified two main target groups that connects to this space: Produc ers and 

dpotvnfst0 ǶRspevdfstǷ xf efgjof bt uif tubsuvqt. tuvefout. nblfst ps tjnjmbs xip 

are able to develop and test smart city solutions together with the City of Aarhus and 

to use Aarhus City Lab as a test facility in this process. The producers that w e have 

approached in this process has been IoT Startups.  
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Uif ǶdpotvnfstǷ jo Cbsivt Ejuz Nbc xf efgjof bt fwfszebz djuj{fot. xip njhiu hbjo 

value from taking part in testing the solutions that the City or producers provide. The 

consumers are also the ones w ho use Aarhus City Lab already e.g. they use the 

football and basketball court for sports, use the path through Aarhus City Lab to run, 

bike or walk, they use the harbor side for breaks and fishing.  There is also a local high 

school that uses this space for gym classes . 

4.4 Identified challenges and opportunities   

Not a clear entry point for IoT experimentation  

The way an IoT startup ends up collaborating with the municipality  does not happen  

in a very systematic way Ȥ often it is more luck and chance encounters with relevant 

stakeholders that makes things happen. Finding the right person to talk to in the 

municipality  can be difficult as the municipality  is a large organization with multiple 

departments and magistrates Ȥ this becomes increasingly diffi cult if a suggested 

experiment or IoT solution goes across these.  

  

Not being aware that Aarhus City Lab is an option for doing early proof of concept 

testing  

ǶI just put up one of my early prototypes on a lamppost outside my office to test it, 

however since it was not approved by the municipality it was removed shortly after Ƿ 

That was one of the stories that we learned from a startup that was involved in our 

co-creation activities. By creating more awareness of Aarhus City Lab and the 

opportunity to use i t as a testbed  maybe this situation could have been avoided.  

  

There is a need to be close to the municipality to understand the needs  

Because IoT solutions are  still  not widely used in cities, then it seems that the IoT 

producers  does not always have a clear understanding about what societal  

challenges their technology can help solve. And from the perspective of the 

employees at the municipality  the opportunities  of applying IoT is not widely known 

or is on the top of their minds. Therefore, they are not able to connect it with the 

challenges and opportunities they see in city. This supports that spaces for IoT 

experimentation and dialogue  about IoT  is needed.  
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What data generates value for a city  is based on assumptions  

When translating raw data into meaningful data sources that the city can use it seems 

that the producers, do not think that e.g. anomalies in the data is interesting to the 

city, but instead the compa nies tries to correct it and align with expected data 

readings. From a city  perspective it could very well make sense to see all unexpected 

data readings. So therefore, there should be transparency in the way that the data 

providers model their data and th e municipality should whenever possible have 

access to the raw data.  

  

The producers of Aarhus City Lab are interested in following other experiments  

The producers that we have talked to thinks that it would be of great value if they 

could see data from ot her experiments and they would also share their own. The 

argumentation for this was that they could use the data to validate the readings of 

their own devices, and there is  also a possibility to correlate different data sources to 

understand new aspects of  their own readings and use them for new services. This 

was also were the startups could see the potential of an IoT search engine.  

 

Students  are interested in  spaces  for experimentation  

The consumers, which in this is specific case was the high school students that use 

the City Lab for classes and breaks, expressed an interest i n having dedicated areas 

of Aarhus City Lab, where they could carry out experiments  with IoT . Many of the  

concepts that they developed during our workshop had a focus on s ustainability  and 

sought to find a right solution and adapt the space to the people using the City Lab. 

Based on this insight and the interest from the innovation class teacher we identified 

a need to have spaces, where  we could allow this type of experime ntation to happen  

and given the current restrictions of using city these spaces would need t o be 

temporary and flexible.  
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Sports equipment in the City Lab sports courts  is lost  

During our observations and interviews at Aarhus City Lab to understand the current 

practice we learned that the wind can sometimes pick up the balls and lead them 

astray, and possible they fall into the harbor. During our workshop with the high 

school  we also learned from one of the high school gym teachers, that they keep 

their sports equipment for gym class in the benches in the City Lab sports courts. 

They do not have any sports courts or gyms that they can use at the high school for 

these classes , so they rely on the ones at City Lab. However , when a big cultural event 

takes p lace at City Lab, these sport courts and benches are moved away, which has 

caused problems since more institutions also keep their equipment in other benches. 

This has caused that the high school has lost a great deal of their equipment.  So 

tracking of ass ets at City Lab could be an area to explore with the help of IoTCrawler.  

 

In the next chapters we will present two concepts that builds on the insights above; 

xf ibwf dbmmfe uifn ǶEpnqbsj%fotfǷ boe ǶRpR-vq fyqfsjnfoubujpo tqbdfǷ0 

 

4.5 The Concept: CompariSense  

Ko uif fbsmz tubhft pg bo KpU tubsuvqǴt qspevdu efwfmpqnfou uifsf jt b offe up gjoe pvu 

if the product generates valid data by comparing it to other data sources.  

E.g. IoT startups that develops parking sensors, can use webcams a s an additional 

data source to validate if their sensors are giving a correct reading about the 

availability of a parking spot. Or a startup the creates products for environmental 

monitoring in a city might be asked to benchmark their product against other  

measurement units already in place in the city to prove their business case.  

Up tvqqpsu uijt qsbdujdf uif dpodfqu ǶEpnqbsj%fotfǷ uibu jt qsftfoufe cfmpx nblft 

use of IoTCrawler to give IoT startups and customers of IoT solutions an easier way 

to test and benchmark IoT products, by comparing it to others that are already 

installed in the environment. If a data source is missing, then there is an option to 

create a new virtual sensor by fusioning  existing sensors.  

4.5.1 A visual scenario of the concept  
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