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5St AGSNIo6fS 5pdr gAOK GKS GAGES aGaLYLINROSR
platform to visualize the environmental monitoring of the properties under NatBaded
Solutions (NBS) interventions. euPOLIS Visualisation Module (eVM) istamsezbplatform

that enables users to explore, understand and analyze the optimized euPOLIS solutions
spatiotemporally. This document starts dgscribing all the requirements thalit platform

needs to fulfill, such as user requirements, functional and-fumttional requirements, as

well as the technical specifications underlying this application. Moreover, information
regarding the overall architecture, design, and technologiesid¢ S Sdzt h[ L{ Q L Yl
Visualization Module is included, describing the data flow, the backend, and the frontend
processing chain. Following the architecture, detailed screenshots are included, showing
step-by-stepthe functionalitiesof the platform andthe navigationpossibilitiesviathe menu.

In the last section, the verification of the requirements is described, and justified by given
examples.

I+

[FadGfte GAGKAY GKS Sdzh[L{ +Aadza tATFdA2y LI I
provided,to facilitate the dz& SeM@@riencewhile navigatinghroughthe platform, andit was
considered essential to be first introduced in this repdmigex 3.
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Glossaryof Terms

Table2. Glossanof terms

Term

Explanation

Backend

The back end refers to parts of a computer application or a progr
codethat allowit to operateandthat cannotbe accessedby auser.Most
dataand operatingsyntaxare stored and accessedn the backend of a
computersystem

Blue Green
SolutiongBGS)

In the euPOLIS project, we apply a methodology for innovative u
planning,calledBlueGreenSolutiong BGS)Themethodologyoriginates
from the EU(EITFClimate_KIl@rogram)project BlueGreenDream(BGD
- www.bdg.org). The planning guide: Blue Green Solutions, A Sy
Approach to Sustainable, Resilient and eEf$éctive Urban
Development (available fromyww.bgd.org.uk).

The BGSnethodology is considered an innovative paradigm for
planning, designing, operating, and maintaining of urban water sys
(blue assets) and urban vegetated areas (green infrastructure) n
separate systems, as is the case today, but as a sytiergetwork
interlinkedwith urban ecosystenservice§ ESS).By its virtue, BGSare
intrinsiccomponentsof NBS

Client

'Client siderefersto everythingin aweb applicationthat isdisplayedor
takes place on the client (ergser device). This includes what the u
seessuch agext, imagesand therestof the Ul,along with anyactions
that anapplicationperformswithin the user'sbrowser

Enduser

A personor group in a position to apply the information or tools
produced, evaluated or transferred through a project

FrontEnd

Frontend development focuses on thvisual aspectef a websiteg the
part that users see and interact with

Location/Demo
site

Theplacewhere NBSwill be implementedin 4 pilot cities

Nature-Based
SolutiongNBS)

In the broader frameworks, NBS can be described as Implementaiti
the solutions based on nature and ecological functions, which ad
both environmental and societal challenges such as adaptation to
mitigation of climate change, natural disastemofection public health
and well-being, and food security by delivering multiple ecosystem
services

Web Server

Onthe hardwareside,aweb serverisacomputerthat storesweb server
software and a website's component files (for example, H]
documents, images, CSS stylesheets, and JavaScript files). A wel
connectsto the Internet and supportsphysicaldata interchangewith
other devicesconnectedto the web

UserlInterface

A UserInterface allows the userto interact with content or software
running on a remote server through a Web browser

10
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1. Introduction

Global geopolitical, economic, climatic, as well as other developments, are posing significant social
issues for European cities, placing great pressure on urban areas to create conditions that support
PublicHealth(PH)andwell-being(WB).Thetraditional approachto urbanandrevitalizationplanning
ismostlydrivenby financialcriteriaandregularprocessesfrequently lackingcutting-edgeintegrated
approaches and concepts that place a strong emphasis on societal, cultural, economic, and
environmental factors. As a result, the demands of local communities are either ignored, or
underappreciated, and as a result, cities make expensive investments that local populations do not
support and are consequently not sustainable. To address theseewfali, urban planning
approachesuilt onthe euPOLISIBSservicesand enhancedwith culturaland societalconsiderations
providethe combinationof a peoplecenteredapproachwith the majorenvironmentalandeconomic
benefits of Blue Green Solutions.

The main goal of the euPOLIS project is the regeneration and rehabilitation of urban ecosystems, by
creating proper urban planning matrices, and inclusive and accessible urban spaces. The addressed
keychallengesncludelow environmentalquality andlow biodiversityin publicspaceswater-stressed

resources, and undervalued use of space. The project's methodologies will be tested in four front
cities:BelgradgSerbia)Lodz(Poland) Piraeug Greece)and Gladsxe (Denmark) TheeuPOLI&am

will outline these critical challenges that the demonstration sites face, provide integrated solutions,

FYR YSIF&dZNB GKSANI LR2aAGABS AYLI OG 2y lHKehg ljdzr £ A0
(WB), physical tadth (PH,) and mental, as well as emotional health.

The role ofWP5a ¢ SOKy 2f 23ASa (G2 &adzLIR NI GKS RS@St2LIYSyi
customization and integration of existing modeling and planning technologies forbatded
implementation in the demo sites. Its basic objective is to adapt and integratérexisichnologies

to support the cedesign, implementation, and monitoring of NBS and related technical and social
aspects in the cities. WP5 consists of the following tasks:

Tasks.1:a ¢ S O KSyexifizatibnsirovefrom NS |j dzA NJBEW GMWL4E] & ¢
Tasks.2:4 9 E (i SHe&tArguRdnonitoringLJt | i FVELANINHR4]
Tasks.3:4 9 E (i SMyReklyichitoringLJt | i FVELNN24]

Tasks.4:a L Y LI S Y $fyhé DataMahafement & a ([412-8124]
Tasks.5:a b S (i 6 dldtionsfoRdataS E O K HM13-B124]

Tasks.6:G a S i I 6badedNBESPlanningandSimulation¢ 2 2 f[M1R-K24]
Tasks.7:a L Y LINRAZSARI f PMAS-M2E] 2 v £

== =4 A 4 4 4 A

Thisdocumentisthe report presentinghe methodologyfollowedfor the developmentof the euPOLIS

WebGIS platform and the functionalities of the platform itself. It isthe resultbfa { p @1 & L Y LINE
+ A & dzi f Ardl that dffcidlly concludes Work Package 5. The followingssations present the

scope and objectives, the structure of theadmment, and the relation to other WPs and Tasks.

1.1 Scopeand objectivesof the deliverable
The main objective of deliverablep ®T & L Y LINE @ S, & tosimiperdeintfa X3 lisializatigré
module to enable users to explore, understand and analyze spatiporally the optimized euPOLIS

11
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solutions.Themodulewill providecomprehensiveDand 3Dviewsof the city environmentenriched
with temporal data provided by the system (modeling and sensor information).

Finding the right visual metaphor to maximize the display's intelligibility and engagement is a crucial
problem in this situation. Additionally, the module will be respible for managing the geospatial
data required to depict the digital moakp of the environment by combining existing datasets such
as 2D SIG, 3D textured models, BIM, oiithages, DEM, and lateral imageries.

To create a highly detailed environment fasualization, photdextured 3D models can be created
from input photosusingthe cutting-edgestructureof motion algorithms.OCGstandardswill be used

to conveygeospatiadata, makingit possiblefor anytool to usethem for simulation.Additionally the
functionality of the base platform will also be provided by this deliverable, allowing for the addition
and integration ofmodulesand components, the containmewf information, and the interaction of

euPOLIS services. To depict the Hhessof all tools embedded into the system in a single visualization
application, RISA will ensure that the visualization component can communicate with them all.

1.2 Structureof the deliverable
The present document, namety 5 pcdLTY LINE S R+ A & dzl, fishodanized ttp sia(@) R dzf S ¢
Chapters to facilitate search, reference, and further analysis as needed.

U Chapter2 presentsthe TechnicaRequirement@asdefinedin D5.1regardingthe Visualization
Module and is descriltehow these requirements are met

U Chapter 3includes information regarding the overall architecture, design, and technologies
of the euPOLIS' Improved Visualization Module

U Chapterd presentsthe euPOLI®latformVisualisatioModulefunctionalities& usermanual
U Chapter5 summariseshe conclusioms of this deliverable

U Chapter6isthe referencesection

U Annexl1 describeghe verificationof the requirementsjustified by the givenexamples

U Annex2 UserManualfor the euPOLI®Ilatform

12
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1.3 Relationto other Work PackagegWPSs)

In Figurel, the demonstrationof the Work PlanStructureis provided,indicatingthe positionof the

WP5 in the project, related to all the other Work Packages.

—_— & THE WORK PLAN STRUCTURE

WP2: Stakeholders and
Communities' Engagement
and Benchmarking

WP3: Gap Analysis,
Requirements
and Solutions Identification For Cities

WP4: Public Health and Well-being Related with
Social and Behavioural Aspocts

WP5:Technologies to support the
deployment of the NBS in the cities

WPT: Deployment of the NBS
and Monitoring Solutions
in the Cities

WP1: ETHICS REQUIREMENTS

WP11: PROJECT MANAGEMENT

WP6: Design and Development
and Implementation Plan

WP3: Communication and Dissemination Activities

Figurel. Demonstratiorof the Work PlanStructure the positionof WP5,and correlationwith the other Work

Packages

Asit canbe seen,WP5is basedon the outcomesof all previouswork packagesThebaselineanalysis,
problems and needs assessment through intense stakeholder involvement (WP2, WP3) are fed to
WP4, which will provide a set of Indicators appropriate for assessment. WP3 focus on project
requirements and potential solutions according to needs, eong, and available resources. The
outcomesof T3.3(June2021)establisheda set of pointsthat needto be addressedWP5buildsupon

both WP3 and WP4, furthering the development of methods and tools to measure, and assess the

impacts of NBS.

13
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1.4 Dataflow and position of the 4D Visualization

Data providers [

BIO

SENTIO

FR cities via NTUA's

participatory tool

FR cities permanent
sensors

)

: Il
Get data from
participatory tool r? ?(: ?It’aL'Er%nA‘/I A)
Data fetching NTUA - AnalyDa P
Additional
data vl
. > Codex (RISA) <
Middleware [ J
+ analytics
-
Urban Water Toolbox ¢ Various statistics
Data Consuming (NTUAZUWME) (NTUA - AnalyDa)
\.
| | —
Additional
1 data v2
= 3 B 4D Visualization 1
Visualization (GSH) J

Figure2. Main data flow

The flow depicted ifrigure 2,is partof deliveaable 5.1and it describes the various data sources that
are connectedo the platform. The general positioof the 4D Visualizatiorgreated byGSH, isound

at the bottom of the flow.

Firstly, the multiple channels are either explicitly described in the GA or implicitly induced as

secondary data sources.
ThePrimarydatasourcesor Dataprovidersare summarizedasfollows:
1 Thewearabledeviceand/or softwareproviders
f Theinstalled(or areplannedto beinstalled)O A (isenSaisQ
1 Anyavailableparticipatorytools
TheMiddleware serviceswill be provided by RISA. The DMS is a tested proprietary solution that will
be parameterized appropriately to host all related data fldassthe project. The same system can
support various analytics, accept data from additional sources, such as online repositories related to
euPOLIS, and communicate witRBJF NI A YLIX SYSy Gl GA2yas tA1S GKS b¢

The last step includethe Visualization Toolboxprovided by GSH. This tool described in this report
LINE ARSE || ReylFrYAO AYyOGSNFIOS R2dzaldlIotS G2
information, stored in the DMS, including measurements from weather/air polutstations,
advancedanalyticsfigures,andtime seriesdata. At this point, for the sakeof completenessit needs

to be mentionedthat the tool alsousessomedatathat is not storedin the DMSbut in the localserver

of GSHThisappliesin the casewherethe datais not usedfor other analyze®f the projectandisonly
used only for visualization, for example, the 3D models of the interventions.

GdKS

In Section 2 all the requirements for the development of this platform will be presented, and then
verified accordingly to the result&finex J).

14
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2. euPOLI¥isualisationa 2 R dzfTgHigdaRequirements

TheeuPOLI®latform establishesan integratedsolution,capableof determining,gathering,merging,
and examining data collected from multiple sources, allowing-esefs to assess the effectiveness
and suitableness of the adopted NBS services over the citizen's WB and PH.

This platform was designed and unified based on specific requiremdluwjreg the integration of
multiple tools, provided by relevant partners and supported by involved parties, such as urban
planners, medical teams, citizens, stakeholders, and policymakers in numerous ways. In this section,
a general overview of the requineents will be presented, focusing more on th@ain technical
requirementsthat were used as the foundation for the euPOLIS platform.

2.1GeneralStructureof the Requirements

Themethodologyemployedto collectand processall dataneededto compileacomprehensivelist of

project requirements for demo sites in 4 FR cities and 4 FL cities, is described in deliverable D3.3.
Following these requirements, a set of technical requirements that fulfill the overall project
requirements was established and presentedeliverable 5.1.

Having defined the methodology and the sources for the project requirements, at the design phase
the identificationof concretesetsof functions,processessynergiesanddifferenceswill beidentified,

ready to be applied through the euPOLIS innovative design methodology. It is of high importance to
gather all project and technical requirements to gain a detailed understanding so that the project

resources are optimally used to maximize euP@LQ 2 dzii LJdzi & ! € £ GKS | @F Af | of

into three categoriedhasedon the directimpacton physicahealthandwell-being. Thecategoriesare
illustrated in the following~igure 3 which was designed on the scope of the deliverable D3.3. This
table was used as the baseline for the classification of each requirement that emerged, for each FR
and FL city.

DEMO SITE REQUIREMENTS FOR ENHANCING

HEALTH AND WELL-BEING

Indirect health Impact on
impact well-being

Indirect health Impact on
impact well-being

Impact on
well-being

Figure3. Foundatiorfor the classificatiorof the projectandtechnicalrequirements

The technical requirements based on deliverable D5.1 were separated into three catefidrigse
Users' requirements related to technical perspectij@$, The functional requirements (focuses on
what aproductmustdo),and[3] NorHfunctionalrequirements(the generalpropertiesof the system),
as indicated in the following stdections.
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2.2 & Smduiements(UR)related to technicalperspectives

Table 3describes the general enaser requirements based on the deliverable D5.1. This table is a
subsection of theoverall table 3.1 of the deliverable D5.Tpcusing only on the relevant module
regardingthe euPOLI®Ilatform,suchasthe "Visualizatiortool" and the "All systems"'module.Based

on Figure 3the notations M, |, and D stand for Mandatory, Important, and Desirable, respectively.

Table3. UsersRequirement$UR)

URID/ Title Description Priority* | Relevant
Module

UR 1 Intervention Createanenvironmentthat allowsfor easydisplay Visualizatior

impactvisualization |of the NBS impact on the sites M tool

UR 2euPOLI8utputs |Createanenvironmentfor mobile monitoringof Visualization

visualization the related results to end users D tool

UR 3 Rawdata Provide[userlevel]accessibilityo the recorded D All systems

accessibility datafrom the wearables

UR 4 NB&valuation |Providevariousanalyticswhichcanhelp quantify M All systems
the impactof anappliedNBS

UR 5 Wellbeing Provide[userlevel]accessibilityto the indicator |

indicatorsaccessibility [valuesyrelatedto well-beingmeasurement All systems

UR 6 Dataprotection |Application of multiple  procedures for|
anonymizing/protecting data in the euPOLI M All systems
project. Thedatastorageshallcomplywith GDPR

UR 7 DeviceandData |Create an environment that implements the

security security framework endo-end for data (from All systems
source to output visualization). Including M
authenticationof devicesandconfidentialityand
integrity of data

UR 8 System Thesystemneedsto be modular.lt will offer the

extensibility possibility to be extended with further sensors, M All systems
wearablesandlargersystemdeployments

UR 9 Availabilityto Facilitatethe utilizationby hear/visuallmpaired

peoplewith disabilities |people I All systems

UR 10 Application Providetechnicaldetailsanda how-to-use | All systems

support manual,for eachof the employedsubsystems

UR 11 Feedback Allow for feedbackirom the end users | All systems

provision

UR 12Localanguage |Availabilityof the application'smenuin the local Wearables,

support languageor the provisionof anextensivemanual M Visualizatior]
in the local language

UR 13 Dataprovision |[Empoweringisersto performvarioustypesof D Visualization
spatialandattribute quires tool

1M1 Mandatory| 7 Important,D - Desirable
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URID/ Title Description Priority* | Relevant
Module
UR 14 Data The visualization solution should be able to del Visualization
homogenization all available data on the unified commor M tool
coordinatesystem

2.3 Functionalrequirements(FR)elated to technicalperspectives

Table 4describes the functional requirements based on the deliverable D5.1. This table is a sub
section of theoverall table 3.2 of the deliverable D5.Xfpcusing only on the relevant module
regardingthe euPOLI®latform, suchasthe "Visualizatiortool" andthe "All systems'module.Based

on Figure 3the notations M, |, and D stand for Mandatory, Important, and Desirable, respectively.

Table4. FunctionaRequirement$FR)

FRID/ Description Prioriyz _elevant RelatedURs
module(s)
FR 1 Providea web serviceto visualizethe Visualization, UR 12
i i M DMS
interventions
FR 2 Establisha Ul capabléo demonstrate the | Visualization, UR 12
impact of the NBS on a local level DMS

FR 3 Providevariousanalytics,which can help
quantify the impact of an applied NBS M All systems UR 15

FR 4 Interconnection with several software ar DMS, UR 12

: . . Visualization, UR 13
programming languages like JavaScript, F I

Python, etc Other UR 28

’ UR 29

DMS, UR 12

FR 5 Support various types of spatial data form | Visualization, UR 13

includingvector,raster,KMZ,ShapefilesGeoJSON Other UR 28

UR 29

FR 6 Variabilityof useraccessevelsto ensurethe y Visualization UR 12

security of potentially sensitive data tools UR 13

FR 7 Abilityto storedifferent dataobjects suchas y Visualization UR 12

text files, photos, maps, etc tools UR 13

2M 1 Mandatory i Important,D - Desirable
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2.4 Non- Functionalrequirements(NFRYelated to technicalperspectives

Table 5describes the noffunctional requirements based on deliverable D5.1. This table is a sub
section of theoverall table 3.2 of the deliverable D5.Xfpcusing only on the relevant moaul
regardingthe euPOLI®latform,suchasthe "Visualizatiortool" andthe "All systems" moduleBased

on Figure 3the notations M, |, and D stand for Mandatory, Important, and Desirable, respectively.

Table5. NonfunctionalRequirement$NFR)

NFRID/ - |
Specification Description Priority3 Re de\I/ant Related
category 1eellEE) URs
euPOLIS platform to be built ovi
block components. That way ar
NFR1 changes required <can b M All systems UR 23
Adaptability performed fast without
implications to the rest of the
components
Wearables, UR 19
euPOLIplatform shouldbe ableto Permanent, UR 20
NFR 2 process incoming data and che M DMS, UR 21
Availability for corrupted instances or failure Visualization UR 22
in transmission UR 28
UR 29
NER 3 euPOL_I$JIatform should support Permanent, UR 11
Capacity the_ S|multaneo_us use of all D _ Dl\_/IS,. UR 13
availablesensorsn all cities visualization
euPOLIS services should com UR 21
NFR4 gAlK 0dKS LJIA € All systems UR 22
. S . M
Compliance legislationon data protection and
privacy
alAyalrAy GKS S
NERS performance, functional, ant
. : physical attributes  with its ALL
Configuration . : M
management reqwrgments, des!gn, gnd All systems
operational information
throughout its life
NER6 Assurance that information_ is
: . shared only among authorized M All systems UR 21
Confidentiality o
personsor organizations
Sdzt h[ L{ LI I 0 F2
NER 7 shouldsupportfuture adjustments
. to handle bigger network loac M All systems UR 23
Extensibility
more types of sensors, and
additionalincomingdata

3M 1 Mandatory| i Important,D - Desirable
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Alle ioti Relevant
Specification Description Priority® Related
module(s) URS
category
I FyRE Ay 3 02 YLR
NFR8 system distributed sources allo M UR 17
Faulttolerance partial operation evenif some of All systems UR 22
the componentdail to operate
Theinterfacesfor eachcomponent
should follow specific
communication standards, full
NFR9 understandable, allowing th
Interoperability | smooth operation with other All systems UR 17
products or systems, at present
future, in either implementationor
access
Sdzt h[ L{Q LI} I 4F;
NER 10 allow for targeted
T replacements/repairs/updates All systems ALL
Maintainability . -
without compromising the othel
components' functionality
. UR 18
NFR 11 D [JEhien] [lss osf Ceel Allsystems | UR 19
. scalable to handle increasir
Sl numbers of users simultaneousl| SN
y UR 23
NER 12 Software should enable direc wearables,
Supportabili contact through mail, ol | visualization UR 25
PP ty communicatiorviathe application tools UR 26
Ensureregular backupsare taken
NER 13 and that the restoration
: : procedures work as expected; All systems UR 21
Simplesecurity . I
Load only required software or
measures .
services;
Performregularupdates
An important principle is the
segregation of productior
NER 14 Suitable envwon_ments f_rom develop_m(?n
.| or testing environments. Similg
Network Security : : -
. segmentation according [« All systems UR 23
Architecture : .
function can further improve
security and also make security
measurescalable
Documentingsystemcomponents,
networks, services, and softwal
NFR 15 should provide for a bird'sye
System view needed to thoroughly cove - UR 25
Documentation | and consider security coems, All systems UR 26

attack vectors, and possible

securitydomainbridgingpoints
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Alle ioti Relevant
Specification Description Priority® Related
module(s) URS
category
NER 16 Applysecurityupdatesand gengral
. software updates, using
Continuous . .
System configuration and patch - All systems ALL
y management, and deployment
Management
tools
NFR17Platiorm Textexplainingsecurity(generally)
security ¢ P & y9 y - All systems UR 25
S or user
disclaimer
NFR 18 Seamless Safe and secure data transmissi
exchange of daté betweenindividualcomponentsto
information the centralized DMS All systems ALL
amongsystems
NFR 19 Deployed devices have passed
equipmentsafety | requested tests for safety whe - - -
compliance used by people

2.5 Verification of the Requirements
The development of the euPOLIS Platform was based on the specific requirements analyzed in the

previous subsections In the following subsections, successful coverage of the requirements is
presented schematicallyF{gure 411), while more extensive tables are provideddnnex 1

2.5.1 Mandatory RequirementgM)

I w -3 -
| a SREQuirements
Data homogenization (UR-29) Intervention impact visualization (UR-12)
Spatial data in unified Coordinate System Pre and post environmental monitoring, Aggregated
FBX format data on detected emotions in the DS

JSON format

Local Language Support (UR-27)
Pilot case studies:
Serbian, Polsky, Greek & Danish. Translation is

currently taking place by local partners.

NBS evaluation (UR-15)

Pre and post environmental monitoring,
Aggregated data on detected emotions in the
DS

Data protection (UR-21)

GDPR completion - Any data related to
wearable devices (e.g., detected emotions)
are presented in an aggregated way.

System extensibility (UR-23)
Modular system — possibility for extension Device and Data security (UR-22)

Data requests via https, talisman python
library

Figure4. Schematiwerificationof Mandatory! & SR&Ru@ements
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FunctionalRequirements

Store of Data (FR-49)

Visualisation of differart & -y g Web Service to visualize interventions (FR-38)
isualisation of different types of data such as g . ;
models, JSON files, images efc. Embedded 3D models of the interventions — three.js

= ©

Vahdahon
f Functional
Requirements

M Analytics for impact quantification (FR-41
OMaadisory) yt pactq ( )

Pre and post environmental monitoring,
/ Aggregated data on detected emotions in the DS

Security of sensitive data (FR-48)
No visualisation of sensitive data

Figure5. Schematiwerificationof Mandatory FunctionaRequirements

Non-FunctionalRequirements

Fault tolerance (NFR-10)

Adaptability (NFR-1)
“Try catch” block

React library — reusable components

Extensibility (NFR-9)
Automatic integration of new source of data related
to already existing types of data

Availability (NFR-2)
“Try catch” block

Compliance (NFR-5)
Comply with the country’s legislation on data
protection — No visualization of sensitive data
Confidentiality (NFR-8)
No visualization of sensitive data. Any data Configuration management (NFR-6)
related fto wearables are presented in

aggregated way Maintenance in local server

Figure6. Schematiwerificationof Mandatory Non-FunctionaRequirements
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2.5.1 Important Requirementg])

I & SREefuirtements
Availability to people with disabilities
Well-being indicators accessibility (UR-16) (UR-24)

Access to aggregated emotions @

o

Feedback provision (UR-26)

Direct feedback through email has been Application Support (UR-25)
incorporated in the dedicated button Pop-up messages and user manual

Accessibility tools are currently being
implemented

Figure7. Schematiwerificationof ImportantUserRequirements

FunctionalRequirements

User Interface (Ul) (FR-39)
Pre and post environmental monitoring,
Aggregated data on emotions detected

Spatial Data format (FR-26)

) ) Interconnection (FR-43)
Support various types of spatial data i
(KMZ, Shapefiles, GeoJSON) Software_& programming languages
(JavaScript, PHF, Python)

Figure8. Schematiwerificationof Important FunctionaRequirements

Non-FunctionalRequirements
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Simple security measures (NFR-16)
Regular code back up in local GitLab

Supportability (NFR-15) Interoperability (NFR-11)
Project Information & Send Feedback tool Axios library and API requests between back end - DMS

Maintainability (NFR-12)

React library — reusable components as

Seamless exchange of data independent blocks

(NFR-24)
HTTPS requests

Scalability (NFR-14)

Uwsgi — adequate number of workers
(processes)

Figure9. Schematiwerificationof ImportantNon-FunctionaRequirements

2.5.2 DesirableRequirementqD)
! & SReuirtements

euPOLIS outputs visualization (UR-13)

Pre and post environmental monitoring, Aggregated
data on detected emotions in the DS

2 S Raw data accessibility (UR-21)
‘\_/. Raw data coming from weather and air
pollution stations.

Data provision (UR-28)

Ability to perform various types of spatial and
attribute queries.

Figure10. Schematiwerificationof Desirabld & SR&Ruiements

Non-FunctionalRequirements
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Capacity (NFR-4)
Simultaneous support of sensors/all cities

Figurell. Schematiwerificationof DesirableNon-FunctionaRequirements
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3 euPOLI¥isualizationModule designandimplementation

The euPOLIS Visualization Module was designed in such a way as to meet the requirements and
specifications defined under D5.1 which were also presemteatktail in the previous chapter of this
document. Priority was given to the Mandatory (M) requirements but also the other categories
Important (I) and Desirable (D) were addressed. More details regarding the verification of the
requirements are includeaiAnnex 1

3.1 Architecturaldesign

TheeVMisaWebGl$latformthat aimsto provideatool to visualizehe interventionsandestablishes

a User Interface (Ul) capable to demonstrate the impact of the NBS on a local level. In this context,
the architecturewasdesignedn suchawayasto respondto the LINE 2r8Qiterfehtsdefinedunder
5p®dm &l YR LINB &Sy (i shapter. Thee 2isudlization tkoSoffardNab éhRhaRadzii3D GIS
environment with more dimensions including time (483 described in detail in chapter 4, the tool
gives the possibility to the endser to define the time parameter in her/his queries.

- lmsr ]

eeattety - &

@ 0 request

response Web server

Ny
gE-

Figurel2.euPOLISisualizatiorModulearchitecture
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Figure 13displays the euPOLIS architecture (as defined inqdf.échnical Specifications of
Sdzt h[ L{ )Y2RdzZ Sa¢

C ek ond A DS
Baszemaps -
(l;_;g:;l} authorization _Authenti cation
token — —
Front-end ~——"1
Last sensor
Map observation
~ < ™~ Get Sensors \ )
] o
]
Fonsd i Emotions
: [~ 1 Get Emotions
] ™ J
Sensors ~ ™~
> Button : ] Get Sensor M
- observations Senso_r
- observation
history
Wearables . -~
> Button ] GetNBS
scenario oy
] (
Specify Metabolism
§§ F’ar:meters [~ 1 Get Pollution sCenarios
s history —
Weather Plots
; ; ————» Button ™ Aggregate OpenWeatherMaps
Usef‘ I = Emaotions
Pollution
i Speci :
F‘argmer{:rs [~ | Prepare chart history
= data

Metabolism
Button

Specify
Parameters

A 4

Paollution Plots
Button

Specify
Parameters

Y

3D
————> Button

F Y

Information
Button

Send :
Feedback [ 77T
Button ‘

—>

Plot Window
o

3D
environment

Information i
Wil"ldO“-\l' T T TP e PP PP CT ST PP oY P A

Figure13. Thearchitectureof the euPOLI®latform
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3.2Frontend

As it can be seen iRigure 12 the eVM makes use of the core languages of the Web and on top of
these utilizes additional libraries/technologies to provide the user with enhanced web page
navigation.ln more detail,the front endis written with a combinationof the high-levelprogramming
languageJavaScript (JSjhe Hypertext Markup LanguagelTMLD, and the Cascading Style Sheets
(CSy Complementary to thesd,eaflet was utilized to embed the map together with interactive
functionalities, which will be further presented later in this deliveraBleactwas also incorporated

into the visualization module for creating interactive Uhree.jswas used for the sake of displaying
3D dataof the interventions.Forthe implementationof the WebGl&pplication,only free andopen
source libraries/tools have been utilized. The following paragraphs narrate the reasons that led to
choosing them and briefly discuss how they function.

Thecompletelist of programming-JawaScript librariesusedfor the frontend developmentis shown

in Table 6below:

Table6. Listof programmingJavaScriplibrariesfor Frontend

LibraryName Description

Leaflet Opensource library for  mobilefriendly
interactivemaps

React Usedfor buildinginteractiveUls

Chart.js AJavaScripibrarythat enablesthe visualization
of datathroughcreatingflexiblechartsonline
Three.js Is a crosdrowser JavaScript library ar
application programming interface used
create and display animated 3D computer
graphicdn aweb browserusingWebGL

3.2.1Leaflet

Leafletis one of the leading opesource libraries
for mobilefriendly interactive maps. This library i O Open Street Map
written in JavaScript and supports variot O Humanitarian
functionalitiesrelatedto the mapdata.Indicatively, O Toner Map

it supports clicking on objects on the map ar O Esri World Imagery
getting additonal information through pojup @ CartoDB Positron
windows. Another major functionality provided b M O CartoDB Dark Matter
Leaflet is the layer switchefFigure 14 through .-
which endusers can choose the cartograph

background of the map among a predefined list ofrigure14. Layerswitcherprovidedby Leaflet
backgrounds.

3.2.2React

React is also a JavaScript library and it is used for building interactive Uls. This library enables the
development of applicationsby creatingreusablecomponentsthat canbe consideredindependent

4 https://reactjs.org/
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blocks.Thesecomponentsareindividualpiecesof afinal interface,which,whenassembledform the

FLILJX AOF A2y Qa SYGANB !'Lod . & &SLINIGAY3a GKS 02 VYL
combines the speed and efficiency of JavaScript with a more efficient method of manipulating the

DOM to render web pages faster and create highly dynamicrasponsive web applications.

In more detail, when datahanges in a traditional JavaScript application, manual DOM manipulation
is required for these changes to be incorporated. On the other hand, React utilizes a virtual DOM,
which isa copyof the adual DOM.Thisvirtual DOM is immediately reloaded reflectanychangein

the data state and then is compared to the actual DOM to detect what exactly has changed.

An example of the utilization of React in the eVM is the following: Clicking the wearables button
changes the state of the app, which triggers a DOM reload and visualizes a new component that
includes a specific form about the selection of a location addta.

Additionally, React offers components f@hart.js another JavaScript library that enables the
visualization of data through creating flexible charts online. In the context of eVM, chart.js is being
used to provide weather and air pollution plofBhe user can then select for which time period and
for which weather or air pollution parameters, the chart will report.

3.2.3Three.js

Three.jsis a crosdbrowser JavaScript library and application programming interface used to create
anddisplayanimated3Dcomputergraphicsn awebbrowserusingWebGLThesourcecodeishosted

in a repository on GitHub. In the context of the eVM, three.js is used to load 3D models of the
interventions in the DS. This library provides many loaders supportingueaiile formats. EUPOLIS
Visualisation Module currently supports 3D data in FBX format.

3.3BackEnd

The core of the euPOLIS WebGIS application is deployed usihgitihé Web Server Nginxis one
of the mostwidelyusedWeb Serversvhichcanalsobe usedasareverseproxyandloadbalancerand
AGQa RA&AGNAROdzESR | & 2 LISdausd BSxNddSe. dzy RSNJ 1 KS (SN¥Ya&

¢tKS 2SoDL{ G22f Q& 0l Oje$lydenerapurpogseNFogramdnifg languagd KS KA
Python, in combination with the micro web framewoiKask Python is one of the nsb popular
backend programming languages offering high scalability, an extensive standard library, and a wide
varietyof third-party librariesandframeworks Flaskis alightweight WSGiveb applicationframework
with little to no dependencies on external libraries (midramework) and can support the creation
of both small and bigger commercial websites. The backend undertakes the following tasks, also
illustrated inFigure 13
{1 Servinghefrontendtothe Of A Srgnised &
1 Communicatingvith RISAAPIto receivedataabout:
0 Sensoobservations
0 Scenarianformation
0 Aggregatedneasurementérom wearablesconcerningGDPRandcompliantwith UR
21 Data Protection and UR2 Device and Data Security defined under D5.1 and
presented also in this documentirable 3

5 https://www.nginx.com/
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1
1

1

o0 Aggregated emotions from wearables concerning GDPR and compliant wi2i UR
Data Protection and UR2 Device and Data Security defined under D5.1 and
presented also in this document irable 3

Communicatingvith OpenWeatherMaAPIto receivedataaboutpollutionin aspecificarea
Keepingsomeof the aboveinformationin the localmemory,to limit the numberof requests
to the APIs

Convenienthypreparingthe abovedatafor the front endto visualize

The complete list of programmingython- libraries used for the backend development is shown in
Table 7 In Figure 15and Figure 16 examples of the code used in the backend procedure are
demonstrated mainly focusing on the import of the libraries:

from flask import (

Flask,

send_from_directory, _

request, [uwsgi] _ )

jsonify, module = wsgi:app

) —_—

import logging master = trEe

import requests processes = (_adequate number, e.g.,5)
import  json socket = myproject.sock

import  os chmod sgcket = 446

import datetime vacuum = true

from talisman import Talisman
from dotenv import load_dotenv Figurel6.Exampleof & dz¢ diftaryén theterminal

Figurel5. Exampleof codeof imported pythonlibraries

Table?.

Listof programmingpythonlibrariesfor Backend

LibraryName Description

DateTime Allowsparsingandmanagemenbf dates
Dotenv Allows loading of environment variables frormr

JSON

Flask

file. That is used to keep API keys, passwc
etc.awayfrom the codeallowingthe codeto be
sharedseparately

Allowsthe conversionof JSONbjectsto strings
andthe inverseprocedure

Allows:

(Webframework) 1. Creation of endpoints in the backer

allowing the frontend to communicat
with it

2. Reading of data provided by tt
frontend when an endpoint is calle
upon

3. Sending of data to the frontend i
response to an endpoint call

Logging Allows the creation and managementof log

events
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Os

Requests
Talisman

Uwsgi

Allowsaccesgo the file systemandthe
environmentvariables

AllowsHTTRequestsfrom the backend
Addssomesecuritymeasuresamongthem is
the contentsecuritypolicy
Thebackendsmakinguseofthed | ¢ dligrare
whichprovidesanadequatenumberof workers
(processesip supportconcurrentusers

3.4Exampleof Code
3.4.2Weather Plotsprocessingchain:Backend
T ErrorcheckingFigurel?)
1 Getdatafromw L { DM3@&igurel8)
I Processhe datainto intervals(Figurel9)
T Aggregatadatawith the desiredfunction (Figure20)

@app.route( »y", methods=["POST

history
1 story

if Au tion" in risaToken:
getAuthorizationToken()

content = request.get json()

id = content[

fromDate e.strptime(content

toDate = ¢ 2 oti strptime(content[ "t

nowk)

1 jsonify(

if fromDate > toDate:

temp = fromDate

fromDate = toDate

toDate = temp
fromDate = fromDate.replace(hour=€08, minute=1)
toDate = toDate.replace(hour=23, minute=59)

date.today()

observationHistoryExpirationDate
observationHistoryExpirationDate < today - d

observationHistory.clear()

absentDate =
absentToDate =

if id observationHistory:

delta = toDate - fromDate
for day in range(delta.days + 1):
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day in r delta.days + 1)
currDay = fromDate +

t currDay.date().isoformat() observationHistory[id
t observationHistory[id][currDay.date().isoformat

t absentDate:
absentDate = T
absentFromDate = currDay
absentToDate = absentFromDate.replace(hour=23, minute=59)

absentToDate = currDay.replace(hour=23, minute=59)
f absentDate:
getObservationHistory(
id,
absentFromDate.isoformat() + "Z",
absentToDate.isoformat + 7",
)
absentDate = F
absentFromDate
absentToDate =

observationHistory[id]

getObservationHistory/(
id,
fromDate.isoformat
toDate.isoformat

)

if absentDate:
getObservationHistory(
id,
absentFromDate.isoformat
absentToDate.isoformat

)

absentDate =

i in range{len({content
preparedData. append(
prepareDataForChart(
observationHisto
content
fromDate,
toDa
content
content[ " fu

“n jsonify(preparedData)

Figurel7.Thecodecheckdor errorsin thedate providedand checkd someor all data requested arén thelocalcache
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getObservationHistory(id
o oy

development createlocalFiles:

tries = @
h tries < 2:

{fromDate) toDate}"”,

tries += 1
getAuthorizationT
observations = resp.json()

createlocalFiles:
json_object = j umps (observations, indent=4)
th open(

outfile:
tfile.write(json_object)

f = open("
observations = json.load(f)
f.close()

observation in observations:
date = observation[ J[e:10]
if (
date observationHistory[id
t observationHistory[id][date]["

):

observationHistory[id][date] 5 i
observationHistory[id][date][" ts"].append(

observation["
observation[”
observation[
(%RH)": observation[
observation

observation["n
observation[

103a9)": observation[

observation[”

today
observationHistory[id][date]["
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prepareDataForChart(
historydata:
parameter

fromDate:

toDate:

interval

func:

preparedData

delta = toDate - fromD.

if interval

ate

for day i se(delta.days + 1):
currDay = fromDate.date() + i i 1ta(days=day)
currDay = currDay.isoformat()
preparedData.append (

)

f interval

d
a

urrDay,
grFunc(historydata[currDay][ J 1, parameter, func),

currieek = fromDate.isocalendar()[1]

weekObservations
day i

d

[1

elta.days + 1

currDay = fromDate.date() +

if currDay.isocalendar()[1] != currWeek:
preparedData.append(

)

currieek) ,
agrFunc (weekObservations, parameter, func),

weekObservations = []

weekObservations = []
currileek = currDay.isocalendar()[1]
weekObservations += historydata[currDay.isoformat()]["
preparedData.append(

str(currieek),

agrFunc(weekObservations, parameter, func),

)

f interval ==

currMonth = fromDate.month

monthObservations =

[

1

day in range(delta.days + 1):
currDay = fromDate.date() +

if currDay.month
preparedData.append(

)

currMonth:

currMonth),
agrFunc(monthObservations, parameter, func),

monthObservations = []
currMonth = currDay.month
monthObservations += historydata[currDay.isoformat()][

preparedData.append

(

str(currMonth),
agrFunc(monthObservations, parameter, func),

)

interval == "

currYear = fromDate.year

yearObservations =

[1

day i e(delta.days + 1):
currDay = fromDate.date() + d ime.ti 1ta(days=day)

currDay.year !
preparedData.append(

currYear:

str(currYear),
agrfunc(yearObservations, parameter, func),
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)
yearObservations

curry currD,

curryear
*Func(yearo

turn preparedData

Figure19. Processhe data into intervals

9
observation in observations:
value = (
observation["r “][parameter]
isinstance(observation r cs" ][ parameter],

if value < min:
min = value

ervation in observations:
value = (
observation["r ts"][parameter]
isinstance(observation s"][parameter], st

if value > max:
max = value
N max

if func =
total = @
count = len(observations)
for observation in observations:
total += (
observation["r "][parameter]
isinstance(observation ts"][parameter],

avg = total / count
parameter ==

Figure20. Aggregatethe data with the desiredfunction
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3.4.2WeatherPlotsprocessingchain:Frontend
1 Callandretrievedatafrom the backend(Figure21)
I Visualizeghe datawith aplot (Figure22)

sensorParameters
interval
func

t getSensorHistory = as (sensorParameters, interval, func
props.setAlertHeading();

dataForChart = s

axiosed;

axiosed = awa i post(
id: props.selectedSensorld,
sensorParameters,
fromDate,
toDate,
interval,
func,

${axiosed.data.date} ,

i = @; i < sensorParameters.length; i++) {
dataForChart[sensorParameters|i = axiosed.data[i];
}
setChartData(dataForChart);

dataForChart

axiosed 31
id: props.selectedSensorld,
sensorParameters,
fromDate: compareFromDate,
toDate: compareToDate,
interval,

.err =

f{axiosed.data.date}",

message: ${axiosed.data.date} ,
* (let 1 = ©; 1 < sensorParameters.length; i++) {
dataForChart[sensorParameters[i]] = axiosed.data[i];

}

setCompareChartData(dataForChart);

e

.setAlertHeading("Ooops
.setAlertMessage(e.message);
.setAlertType("d )

.setBarChartVisible(false);

Figure21. Calland retrievedata from the backend
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datasets, setDatasets] = useState
labels, setlLabels] = useState

useEffect
datalndex = @;
tempAqis = 5
tempDatasets = [];
r tempLabels = [];
f (props.chartType === "Pie") {
IS

{
parameter in props.chartData

f (parameter == 73
tempAqis = props.chartData[parameter];

tempDatasets.push({
tension: @.5,
label: parameter,
data: props.chartData[parameter],
borderWidth: 1,
color: "black”,

backgroundColor: dataIndex]],

hoverBackgroundColor:
borderColor: [col
hoverBorderColor:

1):

5>
dataIndex++;

if (props.chartType === "Multi Axis
if (props.chartType === "Radar”
setAgis(tempAgis);

}
setDatasets(tempDatasets);
setlLabels(tempLabels);

animation: props.chartAnimation,

- I
®:

type: "
grace: "

display: props.yTitle 2
text: props.yTitle,

Figure22. Visualizehe data witha plot

3.4.2Pollution Plotsprocessinghain:Backend
Checldor errorsin the dataprovidedand checkif someor all datarequestedarein the local

1

=

cache

Getdatafrom OpenWeatherMagFigure24)
Processhe datainto intervals

36
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* Sameasweatherplots (Figure19)
1 Aggregatehe datawith the desiredfunction
* Sameasweatherplots (Figure20)

Figure23. Coordinates

getPollutionHistory(id 3 da , toDate: d

t development createlocalFiles:

observation: .get(

at={latlng[ ‘lat on={latlng[ '1ir int(fromDate.timestamp()) }&end={int(toDate.timestamp())}& ={os.environ.get( ' Ou!

observation: 3 .load(f)
f.close()

tions["1list"]:
romt imestamp (observation["dt"1).isoformat ()

ot date pollutionHistory[id
pollutionHistory[id][date]["
):
pollutionHistory[id][date] 1 [
pollutionHi [id][date]["me 1.append(

Figure24. Getdata from OpenWeatherMap

3.4.3PollutionPlotsprocessingchain: Frontend
I Callandretrieve datafrom the backend(Figure25)

1 Visualizehe datawith aplot (Figure26)
* Sameasthe weatherplotswith someadditions
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} pollutionParameters
interval

pollutionParameters, interval, func)

latlng,
pollutionParameters,
fromDate,

toDate,

interval,
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return |

className="
witcher[agi.y

Figure26. Visualizehe data witha plotandadditionscompared to weatheplots

3.4.3EmotionPieChart:Backend
T Checkf thereisup-to-date emotiondatain the n localcache(Figure27)

T Getthe datafrom RISADMS(Figure28)
T Aggregateemotionvaluesinto emotioncategoriesthen into dates,theninto cities(Figure

29)

{@app.ro

if L iz ) risaToken:
getAuthorization n()
today me .date . today ()

if emotionCache[™ 1
ionData
nCache[" C
motionCache[ "¢ = emotionData
otionData = emotionCache["emotions™]
return jsonify{emotionData)
Figure27.Checkf thereisup-to-date emotiondata in thelocalcache
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getEmotionDat

value =

if date preparedDatalcity]:
preparedData[city][date] = {}

if emotion preparedData[city][dat
preparedDatalcity][date][emotion] =

preparedData[city] [date][emotion][@] += value[8]
rn preparedData

Figure29. Aggregateemotionvaluesinto emotioncategories

3.4.4EmotionPieChart:Frontend
1 Getemotiondatafrom the backend(Figure30)
T Visualizedatainto PieChart(Figure31)
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getEmotions() {
i i get(’

Figure30. Getemotion datafrom the backend

[datasets, setDatasets] = useState
[labels, setlLabels] = useState H

useEffect

datalnd 0;
tempAqgis 2
tempDatasets = [];
templLabels = [];

if (props.chartType
t tempData = [];

=t parameter props.chartData

tempLabels.push(parameter);
tempData.push(props.chartData[parameter]);

tempDatasets.push
tension: @.
label: "I
data: tempData,
borderWidth: 1,
color: 1 o
backgroundColor: c
hoverBackgroundColor:
borderColor: c
hoverBorderColor:

1 €
s
1

}
setDatasets(tempDatasets);
setLabels(templLabels);

options={
{ animateRotate: props.chartAnimation },

Figure31l. Visualizelata into PieChart

41



0)

D5.7¢ ImprovedVisualisatiorModule

4 euPOLI¥isualisationModule functionalities & usermanual

Within the framework of euPOLIS, a WebGIS platform was developed for the visualization of the
LINEP2SO00Qa 2dzi02YSd Ly GKAA aSOlA2y aONBdIyakKziaa
step explanation and navigation throughout the euPOLIS Vésitian Module.

4.1euPOLISVebGISnterface
Oncethe userentersthe euPOLI®latform,the loadingscreenappeargFigure32) andthen the main
interface of the Platform is accessible, as illustrateBigure 33.

Figure32.Loadingscreerof the euPOLIBIlatform.

HOME  FRONTRUNNERCITIES*  FOLLOWER CITIES ~

D— @

ATHENS

00000006
’

Figure33. Themaininterfaceof the euPOLI®latform.
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4.2 GeneralFeatures
TheeuPOLI$latform canbe describedby the followingfeatures:

1. TheMainNavBar
U Home
U FrontRunnerCities
U FollowerCities
x  EuropearCities
x  InternationalCities
2. ASidebar
*Main Navigationtoolsdescribedn sectiord.3
3. TheMaptools
u Pan(N,E,S,W)
U Zoomin, Zoomout
U LayersSelection/Backgrouniap
4. Areaof Interest/ Polygons

More specifically:

1. TheMain NavBar

HOME FRONT RUNNER CITIES ~ FOLLOWER CITIES ~
avups

Aspropyrgos

Eleusis

Chaidari

Korydallos

Nikea

00000006

Figure34.TheMain Toolbaris onthe uppertop of the Platform.
The Main NavBafFjgure 34 O2y aArada 2F (GKNBS odzid2yay om0Oo al 2
are the City of Belgrade, City of Piraeus, City of Lodz, and Gladsaxe Munidglitg 83, and (3)

GC2tft26SNI / AGASa¢E O2yaradAiay3a 2F [/ Ade 2F ¢NBoAye
(Figure 36.
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@ HOME FRONT RUNNER CITIES ~ FOLLOWER CITIES ~
&

O
O

Aspropyrgos

Figure35. Main NavBar FrontRunneiCities(DemonstratiorCities) the Cityof Belgrade Cityof Piraeus, Citpf
Lodz, and Gladsaxe Municipality

&& HOME FRONT RUNNER CITIES ~ FOLLOWER CITIES ~ @_‘_ HOME

s g

FRONT RUNNER CITIES ~ FOLLOWER CITIES ~

\-_

Figure36. Main NavBar FollowerCities(DemonstratiorCities)(a)Onthe left imagearethe Europearcities:
the City of Trebinje, the City of Limassol, and the City of Palermo, and (b) On the right image are the
international cities: City of Bogota

2. TheMaptools -’

D— «@

0000000®
"

Figure37.Map Tools.Pantool (N, E,S,W),ZoomIn, Zoomout,
andLayersselection/Background

3. ASidebar
*Main Navigationtoolsdescribedn section4.3
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® CartoDB Positron
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4. Area ofInterest/Polygons
Thedemonstrationsitescanbe found on the map,andareindicatedby their polygonsascanbe seen
in Figures 38, 4042, and44. It shouldbe mentionedthat whenthe end useiselectsone of the cities
either Front Runner or Follower the map zooms in on the corresponding area of interest.

Cityof Belgrade

HOME  FRONT RUNNERCITIES~  FOLLOWER CITIES =

De— aQ

00000000
”

BEOTPAZ

Figure38. Polygonof the Cityof Belgrade Asindicatedby the bluelinesthe two interventionsitesare
FdFAtlFoftST OFffSR 4! ad0S tINylé¢ 62y GKS tSF¥do |

TheCityof Belgradds comprisedof two interventionsites,onecalledd | at & SNuhiéhcanbe found

in the new Belgradeandthe otheronecalledd [ A ¥ § INalidbe old sideof Belgrade Thepolygons
indicating the intervention areas are illustrated fiigure 38 Once the user selects the intervention
site, a brief description of this area canfoeind (Figure 39.

, ) Linear Park
USce Park (New (Belgrade)
Belgrade) - biep syt

from the old industrial storage building “Beton hala"
to the PanCevo bridge on the Danube. The Linear
Park passes through diverse urban zones, from
relatively well-regulated and active zones beneath

Is located at the waterfronts of Sava and Danube
with a total area of approximately 91 ha, from the
Hotel Jugeslavia to Branko's bridge on Sava the Belgrade fortress, to the decaying areas of the
Port of Belgrade industrial zone.

N =25

Figure39. Briefdescriptionof the interventionsitesin the Cityof Belgrade

Cityof Piraeus
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& HOME FRONT RUNNER CITIES ~ FOLLOWER CITIES * g
:

O g i l
© =
0 ..

o

o HAIAS

om
Es Loane | £ OpenSeetiap conouters & CARTO

Figure40. Polygonof the Cityof PiraeusAsindicatedby the bluelinesthe threeinterventionsitesare
availablecalledd w I f f(dBtheppérleft),d a A O NP fohthelbgfténd),andd ! BA X | S NR £

TheCityof Piraeuss comprisedof three interventionsites,calledd w | £ f 4SaAA2G/NPXfarddd | | & &
BAf Ll @SNRAE D ¢KS LRfedzya AyRAOI (Figyedd0 OriceStherusei SN S y
selects the intervention site, a brief description of this area can be foligdie 4).

r
Ralleion (City .| Akti Dilaveri Mikrolimano
= The demo sites of Piraeus are constituted of three The demo sites of Piraeus are constituted of three
P Iraeus ) | areas in close proximity to one another and directly areas in close proximity to one another and directly
connected to the Mikrolimano area, Ralleion connectad to the Mikralimano area, Ralleion
Complex Pilot School (RCPS) and the Riverine Complex Pilot Schaol (RCPS) and the Riverine
The demo sites of Piraeus are constituted of three inland area in Akti Dilaveri Development of a park infand area in Akti Dilaveri Development of a park
areas in close proximity to one another and directly i ! and pathway paralle! in front of the Ralleion and pathway parallel in front of the Ralleion
s e o the Wklimisr atca, Rakiicn gomplex Pilot Scnug:: 7;“:": snd‘ Al:;::imu gnmn:tex Pilot School on leavelia ;:: me:m-ou
" " A treet using 2 riat inting cool treet using appropnate planting c W21
Eomplent Hos Suhont (LY s e fvetine conslruchogn :::::and ;La: p:m ng:ﬁnq. symuar ccnstrucu:n \::r::and :olar [:agnel Ilgrpx:ng, srmihr
M) pomn e A itaec] Dapeiopaent of & park to those specifid for the Mikrofimano project to to those specified for the Mikrolimano project to
and pathway parallel in front of the Ralleion improve the microclimate and mitigate air pollution 4 improve the microclimate and mitigate air poliution
Complex Pilot School on Tzavelia and Alexandrou
Street using appropriate planting cool pathway ~—7
EY  construction works and solar panel lighfing, similar
to those specified for the Mikrolimano project to
improve the microclimate and mitigate air pollution

ot & )

Figure41l. Briefdescriptionof the interventionsitesin the Cityof Piraeus

Cityof Lodz
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& HOME FRONT RUNNER CITIES ~ FOLLOWER CITIES ~ O
& w
oo & Leatiet | @ OpenSireetilap contributors ® CARTO

Figure42. Polygonof the Cityof Lodz Asindicatedby the bluelinesthe oneinterventionsiteisavailable,called

atz2zall lyye weyl2salArsSas
The City of.0dz is comprised @ine interventionsite, O £ f SR at 2al 1 ! yye weyl2g:

indicatingthe interventionareais illustratedin Figure42. Oncethe userselectsthe interventionsite,
a brief description of this area can be fourkdgure 43.

Posaz Anny d
Rynkowskigj
(Lodz)

Is a group of downtown urban blocks and is a part
of the WaB city unit {areas for transforming historic
structures). It includes different functions:
residential sport and recreation areas, {open-air
food and drinks serving area}. grounds for public
greenery, transport, and technical infrastructure.

Figure43. Briefdescriptionof the interventionsitein the Cityof Lodz

GladsaxeMunicipality

47



0)

D5.7¢ ImprovedVisualisatiorModule

HOME  FRONT RUNNER CITIES ~

0000000®
”

#Gladsaxe

Df I Ral ES

FOLLOWER CITIES ~

adzy AOALN t A&

Figure44. Polygonof the GladsaxeMunicipality.Asindicatedby the bluelinesthe oneinterventionsiteis
F o AflFoftSE OFffSR

A a

O2 YLINA &4 SR

De—aQ

Gt AfSLI N) Sy

2T 2yS

indicatingthe interventionareaisillustratedin Figure44. Oncethe userselectsthe interventionsite,
a brief description of this area can be fourkdgure 43.

Pileparken 6 —
(Gladsaxe
Municipality
(Denmark))

Was built in 1969 and renovated in 2010. A social
housing estate built by means of public funding. In
return. the municipality can dispose of over every
third of vacant homes for housing purposes.
Pileparken €, 3 housing association, contains 4
apartment blocks, 117 apartments, and 1700
inhabitants.

e

Figure45. Briefdescriptionof the interventionsite in the Gladsaxeviunicipality

4.3 Main NavigationTools

cé

AyidS

A user can easily navigate within the euPOLIS Visualisation Module. To achieve easier and quicker
navigationwithin the eVM,avarietyof tools/sub-menushavebeencreated. Themaintoolswhichare
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available in the interface of the platform are showrFigure 46and can be found on the left part of
the platform.

Chaidan

00000006

0000000®

-
—_—~———
~_——
N
-~~
S
-~~
~——
~~~

Figure46. Themainnavigationtoolsonthe left side ~ ~~===—____
of the platform =~

More specificallythe toolsshownin Figure46 are describedasfollows (from up to bottom):

1 1*Navigationtool: Sensors

Temperature: 23.79 %RH

Marousi Humidity: 44.8 Cel
MELISSIA Barometer: - -
Gas Resistance: - -
&? Temperature icons created by
) pant]  Ereepik - Faticon

T

Chalandri

Chalandri

Figure47.15'Navigationtool: (a) Leftimage Symbobf sensoronthe map,and (b) Rightimageg Popup
window with details about the selected sensor

Thel® NavigationToolisthe sensorgFigure47). Byselectingthis button all availablesensorsappear

on the map. The user to check the details of the sensor has to first select the symbol illustrated in
Figure47 (a) and read irthe pop-up window(Figure47 (b) certain attributesregarding the selected

sensor, such as temperature, humidity, bardere and gas resistance for example. These data are
200 AYSR FNRY wL{!' Q& !'tL YR FINBE NBFNBaKSR RIAf
there are not enough sensors available as they have not been installed in the Demonstration Sites.

The available ones are already existing stations in a very wide area of the Demo Sites. Once the
weather and air pollution sensors are installed, corresponding updates will be done in the eVM.
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1 2ndNavigationTool:Wearables

& HOME  FRONTRUNNERCITIES™ F

Da— -’

Figure48. 2" Navigationtool: (a) Leftimage Wearablednformation,and (b) Rightimageg Selectiorof the
desired city

NEO DAAHPO
f
& HOME  FRONT RUNNERCITIES*  FOLLOWER CITIES ~ " 1 .

Figure49. 2" Navigationtool: Visualizatiorof the emotionsacquiredfrom the wearablesin pie charts 1 step:
Selection of City" step: Selection of the dates

The2" NavigationToolis the wearablegFigure48), in whichthe end usercanreceiveinformationon
emotions detectedn the DemonstrationSites.lt is highlighted thatpersonaldataare fully protected
through this tool as no information is published regarding the user of the wearable and it is also
aggregated data. Once the user of the eVM selects the desired city and a specific date from the lists,
apie chartappearson the right sideof the platform. Thistool aimsto givea senseof the changethat
eachinterventionhasbroughtto the place.In Figure49, the pie chartincludesinformationregarding
somepreliminaryemotions only fothe demonstration siteof PiraeusThese data arebtained from
wL{!Qa !tL®

1 3“NavigationTool: WeatherPlots
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 O— @

AGHNA s FEFLES
FIIEE 4

- (o)

Figure50. 3" Navigationtool: WeatherPlots.Onthe left side,the table of attributes of the sensoparameters
is visible, on the right side the diagrams illustrating these parameters are demonstrated

I temoerature (Cel) [N humidity (%RH) W teperature (Cel) [N humicty (%RH) [ baromster (hPa) M tomoerature (Col) [ humidity (%RH) [ barometer (hPa)
L 0 = M s resistanca (KQ)
R S Ry et e NEEe ,.."""'.-‘..- L 1 S I I ) B 0 P> =
B e e R ] ettt ecetett, atete, stsrrees
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PR —amdie ose an WY oo as SEFEC 9D Z) 0 n.,, - P
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FFF S S F S NS F S S n':~.~,~.~.~.~.~“.~°f,~‘.~“§’,~“ \>>>r~.>:~>.~>.\
Pe e el s s s dasded fd e s s e desdddds fEd e et ddddsdd
I temoerature (Cel) [N humidity (%RH) | tomperaturs (Cel) [ humicty (%RH) [ barometer (WPa) _ temperature (Cel) W humidity (%RH) [ barometer (NPa)
oe 3 T = “ o reitancs (KQ)
W L e ™ PR T L i LI LTS
- wen ¥ . LW S -
B e e S Y
30 fg 2 el
20‘MW o °
§ & \'e@ LRI Gl .,jst"«s'&.s? SIS AIE A.@f\‘ér 's,)&}g}e}e}s}&}e}.@}.&;p}w}y
"’@@“Mé‘#fﬁ&’é“@é‘”é‘”’é‘#&é’ LSS SILE LIPS SELISIIIESEISESS

Figure51. WeatherPlotsParametersFromleft to right: (a) Temperature& Humidity,(b) Temperature,
Humidity, and Barometer, an@) Temperature, Humidity, Barometer & Gas Resistance

The 3 Navigation Tool is the weather plotBigure 50. This tool offers the end user the ability to
monitor weather parameters in the Demonstration Sites. First, theruneeds to select a sensor on

the map and once the sensor parameters are added, which are comprised of a specific date and a
comparison date, an interval (e.g., daily, weekly, monthly, yearly), and a function (e.g., minimum,
maximum, average) a diagrarpears in the right side of the platform illustrating the res#igure

50 & 51). The parameter®sf the sensors are Temperature, Humidity, Barometer, and Gas resistance,
and can all be projected either separately or in combinations, based on the desitezhee.

{1 4™ NavigationTool:Pollution Plots
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@ HOME FRONT RUNNER CITIES ¥ FOLLOWER CITIES ~
NEO BRAHPO

EVAFTEAIZTPIA

22/10/2022 U MYPTIALGTIEA
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Figure52. 4™ Navigationtool: PollutionPlots.Onthe left side,the table of attributes of the Pollution
parametersisvisible, on the righside the diagram8lustrating these parameterare demonstrated
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Figure53. PollutionPlotsParametersFromleft to right someindicativeplotsbasedonthe selectedattributes:
(2)CO02 & SQ (b) CONO,NO2,0z, SQ,PMz.s, PMio & NHs

The 4" Navigation Tool is the pollution plotBigure 52. This tool is similar to the previous, weather
plots, but the difference is that air pollution parameters are being visualized in the plot.

First, the user needs to select a marked area on the map, and then, once pollution parameters are
applied,whichare comprisedof a specificdate anda comparisordate,aninterval (e.g.,daily,weekly,
monthly, yearly) and a function (e.g., minimum, maxim average) the corresponding plot appears

in the right side of the platform illustrating the resultigure 52 & 53

The current pollution parameters are AQI (Air Quality Index), CO (Carbon Monoxide), NO (Nitric
Oxide), N@(Nitrogen Dioxide), {Oxyg@), SQ(Sulfur Dioxide), Ph(a complex mixture of solids
andaerosols)PM(Particulatematter suspendedn air or water),andNH; (Ammonia) Thesedataare
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obtained from the API of the OpenWeatherMap, which gives access to current weather data for any
location, processed and collected from different sources such as global and local weather models,
satellites, radars, and a vast network of weather stationshtiuld be noted that once the new
stationswill be installedin eachDemoSite,eVMwill be updatedto utilize the datacomingfrom these
stations.

1 5" NavigationTool:3DModel

e

7/

Figure54.5" Navigationtool: 3DModel.(a) Onthe left imageis the mal k,() Ontheright imagethe sun
simulation ring

Figure55.5" Navigationtool: 3DModelin an FBXormat

The %' Navigation Tool is the 3D Model. Through this, the end user can visualize in 3D the designed
interventions for the Demonstration Sites. First, the user needs to select a marker on the map as
indicated inFigure54 (a), and then the3D Modelsappear illustrating theepresentationof the area,

as demonstrated irfrigure 55. In Figure 54 (here is a sun simulation ring, enabling it to change
from night to day, and receive an illustration throughout the day.
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1 6" NavigationTool: Metabolism-basedNBSPlanning& Simulation

D— « @

et ATHENS

Sim
= a8 Courati cormissen § FTO

Figure56. 6" Navigationtool: MetabolismbasedNBSPlanning& Simulation

@ HOME  FRONT RUNNER CITIES ~  FOLLOWER CITIES =

Ralleion School Piraeus
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Ralleio school is one of the pilot focations in the euPolis Front Runner City of Piraeus. It is a school with a long history in the City of Piraeus and operates as an
Experimental School overseen by the Department of Education of the University of Athens. Its innovative nature, due to experimentation with different teaching
approaches in primary education and its participation in various ional research and other research initiatives, make it ideal as an euPolis pilot
site.

A range of different potential NES interventions are currently being investigated for implementation in the school: an initial analysis is presented here.

Site General Information

Location 23.657906; 37.943798)
Total site surface (m?) 3177.26
Pre-existing green surfaces (m?) 6350
i Impervious surfaces (m?) 2542.26
Click on the scenarios listed below to view the resulting tables and graphs -
o | r. ' \\\ A A—

Figure57.Informationaboutthe differentscenariosn the selecteddemonstrationsite

54



0)

D5.7¢ ImprovedVisualisatiorModule

The @' NavigationToolis the MetabolismbasedNBAPlanningand Simulation.Thistool providesthe

results of the modeling that took place under the Task The user needs to select the desired city and

the intervention area (e.g., Ralleion School of Piraeas indicated irFigure 56 and then the

dashboard will appear, as demonstratedriigure 57a 2 N& A Y T2 NXY | (i AMefabols®B I | NRA Y -
oFraSR b.! tfl yyAaeBxplhineRin delivefatit 5.61 A 2 v ¢

{1 7" NavigationTool: Projectinformation & SendFeedback

ThelastNavigatiortool isthe Projectinformationbutton explaininghe euPOLIgroject, followed
by the send feedback option, by which the user can provide valuable information regarding the
platform and help with its imprament igure 58.

& w
(5]

J

Figure58. 7" Navigationtool: Projectinformation& Sendieedbackoption
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4.4euPOLIplatform DevelopmentCycle

To sum up, in performing the analysis tasks, eVM is similar to the client/server typicaltitiree
architecture. The geo processing is breaking down into sesider and clienside tasks. A client
typicallyisa Webbrowser.The servessideconsistsof a Web Serverand an eVMsoftware (Figurel2,
13).

RequirementAnalysis

ConceptuaDesign

Hardware& SoftwareSurvey

eVM Systenmintegration

ApplicationDevelopment

eVMUse &Maintenance

Figure59. DevelopmenCycle

1 RequirementAnalysis
*seesection2 and Annexl for their detailedverification

1 Hardware& SoftwareSurvey
Hereare someof the hardwareand softwarecomponentshat maybe requiredfor
developing a welbased visualization module:
Priorto the localhostingof the platform, the PCusedfor the developmenthasthe following
characteristicsable §:

Table8. DeviceSpecifications

Category DeviceSpecifications
Processor Ly (S mi7-4720M8CPU@2.60GHz
InstalledRAM 16.0GB
SystemType 64-bit operatingsystem x64-basedprocessor
Hardware

U Server: A server is typically required to host the platform and handle requests from
users.Thiscanbe aphysicalserveror avirtual serverhostedin the cloud.In euPOLIS
case, the server used is, for now, ifoealone

U Storage: The platform will likelrequire storage to store data, such as maps, spatial
data and metadata. This can belacal storage systenor a cloudbased storage
solution. In euPOLIS case, for example the 3D models are saved locally, data like the
ones from DMS or RISA are kept ie tbcal Cass. After one month those data are
being deleted automatically
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Software
U Operating System: The server will need an operating system to run the WebGIS
platform. In this cas&buntu 22.04 LTS Ofas used
U WebServerSoftware:Aweb server,in this caseNGINX(seesection3.3), wasusedto
hostthe platform and handlerequestsfrom userslnsidethis nginxdockercontainer
gets the source code Coflye source code into the nginx docker container and then
run the following commands in order to deploy the eVM:

cdeupolis

#frontendinstallation
npminstall-legacypeer-deps
npm run build

#backend installation
python3-m venv env
sourceenv/bin/activate

pip install-r requirements.txt

#for production
uwsgi-ini proj.ini

#for development
flask-debug run

U Database Management System: A database management system (DMS) is typically
neededto storeandmanagethe datafor the WebGl$latform. IneuPOLISasethere
is not a local databaseThe required data are requested with the use of an API
0KNRdAK wL{! Qad 5a/{
U Programming Language: A programming language, such as Python, Java, or PHP, is
typically used to develop the platform and its associated features and functionality.
In eVMPython was used for the BackendandJavaScript, CS&hd HTML for the
Frontend
Selectinguitablesoftwareis animportant stepin asuccessfuimplementation.Softwarewas
evaluatedon functionalityand performance andindependentof the hardwareandoperating
system. With respect to the required functions and cost the software that was selected is
Visual StudioCodein order to buildthe backend. Furthermore, it requires specific hardware
configuration.Sincethe volumeof transferreddatais big, the speedof Internet connectionis
vitallyimportant. Forexample whenarequestof monthly datais madeon the backendwhile
clicking on a sensdo produce the data plots spedths been identifiedo be approximately
1ms.Basednthe experiencegained,ai7 4720HQprocessorcomputerwith 16 GBRAMhas
been selected for this project.

T eVMUse& Maintenance

Thefinal stepin the implementationof thismoduleisto put the systemto use.TheeVMpresentedin
this report is a demo of the platform, and after somediscussiongnd with systemintegrationand
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testing being finalized all applications could be available for-wsets. Furthermore, the system
maintenance (database, software, hardware) is an essential part, to be considered during and after
GKS LINP2SOiQa tAFSUGUAYSO

5 Conclusion% future work

In conclusionthe aim of the euPOLI¥isualisatiorModule canbe summarizedn two mainelements;

the first is providing the end users with a powerful ICT tool for visualizing the designed and
implemented urban planning interventions and the second is memi¢pthe environmental and
societalimpact. The firstobjectiveis fulfilled throughthe supportof visualizing3D modelsTheother
objective is achieved through the following features: environmental monitoring by creating weather
and air pollution plots and societal monitoring by visualizing aggregated emotions. A significant
elementin the aboveisthe fact that the dimensionof time istakeninto considerationln more detail,

the usercandefinethe time periodfor whichhe/shewishesto receivethisinformation (e.g.,weather

plots for a specifiDemonstration Site¢nabling thisvay acomparisonof pre- and postintervention
situations.

Taking into consideration that the monitoring phase of the project as well as the implementation of
the designed interventions have not yet been completed in all study areas, it is expected that after
the final submissionof this report, additionswill needto be implementedto the euPOLISisualization
module. These additions include indicatively establishing new connections through APIs with the
euPOLIS DMS to visualize data coming from the newly instaHsitlisensors (weather and air
pollution stations) or incorporating some new 3D models of the designed interventions. In this
context,it isimpliedthe probability of claimingeffort in WP5despiteit will havetypicallycompleted.

It shouldbe highlightedthat at its currentstage,all appropriatetools andtechnologiedor anyfurther
developmenteededarealreadyincorporated.Thedesignjmplementation,andfunctionalitiesof the

eVM have been thoroughly presented in this deliverable and future additions will not alter the core
of its implementation.

6 References

https://blog.hubspot.com/website/reacis
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Annex1: Verification of Requirements

Table9: Verificationof Mandatory(M) Requirements.

Title

Descriptionof Verification

Priority®

Status

UR 15 Intervention
impact visualization

eVM offers pre and postenvironments
monitoring (weatherand air pollution parameter
by enabling the user to select the spe
timeframe for receiving these kinds of data.
Additionally, enables users to receive informa|
on the detected emotions in the DS.

v/

UR 16 NBSevaluation

eVM offers pre and postenvironments
monitoring (weatherand air pollution parameter
by enabling the user to select the spe
timeframe for receiving these kinds of dg
Additionally,enablesusersto receiveinformation
on the detectedemotionsin the DS.

UR 17 Dataprotection

Anonymization/protection of the recorded data
the euPOLIS project. The data storage conj
with GDPR. No cookies are stored. The eVM
not storeanydatac it visualizeslatafrom the DM
andfrom the localserver(3Dmaodelswhichare not
personal data). Any data related to weard
devices(e.g.,detectedemotions)are presentedin
anaggregatedvay.

UR 18 Device and Dat
security

The security framework is ertid-end for dat
(from sourceto output visualization)Datarequest
between the backend and the DMS are d
securely via HTTPS. Also, the talisman p\
library was used to specify the content security

policy.

UR 19
extensibility

Systen

S+aQa RSaAdy |fft2p5a
connectionwith new sensors, wearableandlarge
system deployments. Any source of related
addedto the DMSis designedto be automatically
integratedinto the eVM.

UR 20 Locallanguage
support

TheGSHeamhascreatedadocumentwith alleVM
fields and texts in English. It is distributed to |
partnersto be translated. Once completed, GSH
will integratethe other languagesnto the eVM.

In progress

UR 21
homogenization

Datg

All spatial data are projected in the same
(CoordinateReferenceSystem)whichis the WGS
84 | PseudeMercator (EPSG 3857). This is
default CR% be usedn Leaflet.All 3D dataare i
FBX format.

Environmentabataarein JSONormat.

v

M ¢ Mandatory,| ¢ Important, D - Desirable
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Title Descriptionof Verification Priority® |  Status
FR 8 Provide a wegeVM provides visualization of the interventi
service to visualize tlthroughembeddingthe 3D modelsof the designe \/
interventions and implemented interventions in the DS. This
functionalityis supportedby three.js.
eVM offers pre and postenvironments
FR 9 Provide varioymonitoring(weatherand air pollution parameter \/
analytics, which cdby enabling the user to select the spe
helpquantifythe impacftimeframe for receiving these kinds of data.
of an applied NBS Additionally, enables users to receive informa|
on the detected emotions in the DS.
FR 10 Variabity dS+a R2Say Qi Ay Of dzRS |
user access levels |data. Any data related to wearable devices (¢ M \/
ensure the security |detectedemotions)arepresentedin anaggregate
potentially  sensitivgway.
data
It visualizeglifferent dataeither from the euPOL
FR 11 Ability to storfDMS or from the local server (3D models). \/
different data objectidifferent data objects include weather and M
such as text filgpollution parameters (json), @3D models (FB
photos, maps, etc Additionally,pdf files and images(.png, .jpeg)can
be visualized.
D{1l dzAaSR (KS ThisviSrarpenabl M V
the development of applications by creat
. reusable components that can be considg
NFRIAAS STl independent blocks. These components
individual piecesof a final interface, which, when
assembledformthel LILJX A @htile NI2 ¥ Q
In caseof afailedor badrequestto the backendar M \/
alert appears and the rest of the applical
NFR 21 Availability continues to operate normally. This was achie
by makinguse of the & { QB { BIFEK, which in
caseof anexceptionanalert window appears.
Sta R2SayQid AyOf dzRS | \/
: data. Any data related to wearable devices (¢ M
NFR 22 Compliance .
detectedemotions)arepresentedn anaggregate(
way.
eVM will Ie[na}in in a local server throyghout M V
: JLINRP2SOoOuQa tAFTSUAYS |y
NFR 23 Configuratior :
management p_rocedgre. After the end (_)f the project, fu_rtr
discussiormmongpartnerswill take place,and its
maintenance/hostill be decided.
S+ta R2SayQid AyOf dzRS
data. Any data related to wearable devices (¢ V
NFR 24 Confidentiality [detectedemotions)are presentedin anaggregate M
way. In this context,eVM doesnot haveto address
confidentialityissues.
S + a eSign allows further extensionssuch as M

NFR 25 Extensibility

connectionwith new sensorsywearablesandlarger

N
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Title

Descriptionof Verification

Priority®

Status

systemdeployments.Any sourceof related data
addedto the DMSis designedto be automatically
integratedinto the eVM.

NFR 26
Faulttolerance

In caseof afailedor badrequestto the backendar
alert appears and the rest of the applical
continues to operate normallyThis was achiev
by makinguse of the & (i ®E { Bldck, which in

caseof anexceptionanalert window appears.

v

Tablel0: Verificationof Im

portant(l) Requirements.

Title

Descriptionof Verification

Priority’

Status

UR 22 Welkbeing
indicators accessibility

TheeVMprovidesacces$o aggregatecemotional
data Gee Figure Xpwhich can be interpreted as
well-beingindicatormeasurements.

v

UR 23 Availability to
people with disabilitieg

Accordingo the euPOLISite, similaraccessibility
tools will be implemented.

In progress

UR 24 ApplicatioffTechnical details for each step are shown in a
support up window when the user selects one of the tq V
In addition to this, a user manual is available
throughthe eVMin the informationtab.
UR 25 FeedbacDirectfeedbackhroughemail(seeFigure32) has I V
provision beenincorporatedinto the eVM.

FR 12 Establish a |
capableto demonstraty
the impact of the NE
on a local level

eVM offers pre and postenvironmentg
monitoring (weatherand air pollution parameter
by enabling the user to select the spe|
timeframe for receiving these kinds of d
Additionally,enablesusersto receiveinformation
on the detectedemotionsin the DS.

FR 13 Interconnectiol
with several softwal
and programming
languages

The development of the eVM relies on sev
software and programming languages to fulfil
project requirements.

1 Python(backend)

9 JavaScripffront end)

FR 14 Support varioy
types of spatial da
format includingvector|
raster, KMZ,Shapefileg
GeoJSON

eVM supports various types of spatial data [
raster and vector through OGC services (W
WFS) and other data formats such as Geo.
shapefiles, and KMZ.

N

NFR 27
Interoperability

eVM establishes a connection between fronten
backend via the & | E AliBrang and between
backendDMSvia APIrequests.

N

NFR 28 Maintainability,

GSHusedthe & w S lilaiyé Thislibrary enables
the development of applications by creating

N\

”M ¢ Mandatory,| ¢ Important, D - Desirable
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Title Descriptionof Verification Priority’ |  Status
¢tKS oFO1SYR A& YI{1Ay3 \/
NFR 29 Scalability which provides an adequate number of workers
(processesio supportconcurrentusers
eVM supports contact through email. In m
.. |detail, eVM provides a corresponding tool, th& |
NAREOEL el Navigation Tool: Project Information & Senc \/

FeedbacKseeFigure32).

S + a @deis backedupin the localGitLabserver
NFR31Simplesecurity[regularly. In case of an update, corresponding V
measures actions are taken to ensure the best possible

maintenanceof the eVM.

NFR 32 SeamlegeVM supports the seamless exchange of
exchange of dalinformation among systems through HT I V
information amongrequests.
systems
Tablel1: Verificationof Desirablg D)Requirements.
Title Descriptionof Verification Priority® |  Status
eVM offers pre and postenvironmente

monitoring (weatherand air pollution parameter
UR 26euPOLI8utputsly enabling the user to select the spel D V
visualization timeframe for receiving these kinds of di

Additionally,enablesusersto receiveinformation

on the detectedemotionsin the DS.

UR 27 Raw datgeVM providesaccessto raw data coming from D V
accessibility weather and air pollution stations using AP
requests(seeFigurexX)

eVM gives the end users the ability to perfq

various types of spatial and attribute queries \/
UR 28 Dataprovision |more detail, end users can visualize spe D

parameters(e.g.,PM2.5,temperature)for specifi

DSandspecificdates.

NFR 33 Capacity The user can display on the map all the availal| D \/

sensors simultaneously.

8 M ¢ Mandatory,| ¢ Important, D - Desirable
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Annex2: UserManual
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https://lwww.facebook.com/eupolis2020

https:/itwitter.com/eu_polis

https://mww.linkedin.com/company/eupolis

https://eupolis -project.eu
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E u P O Lappfach connects Nature-Based
Solution interventions for open public spaceswith
citizensi needs for improved public health and
Well-Being
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O 1 HOWTO USETHE PLATFORM
GENERAIFEATURESOF
O 2 EUPOLIS PLATFORM
&« MAINNAVBAR
& SIDEBAR

&« MAPTOOLS
& AREAOFINTEREST/POLYGONS

O 3 MAIN NAVIGATIONTOOLS
& SENSORS
& WEARABLES
& WEATHER PLOTS
& POLLUTION PLOTS
& 3D MODEL
& METABOLISMBASED NBS PLANNING

& SIMULATION
& PROJECTNFORMATIOK FEEDBACK
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HOWTO USETHE PLATFORM

Onceyou enter the euPOLISPlatform:

x The loading screen appears
x The main interface of the Platform is accessible

;
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MAIN NAVBAR

The euPOLISlatform can be described by the
following features:

HOME FRONT RUNNER CITIES ~ FOLLOWER CITIES ~

The Main NavBar

U Home
U Front RunnerCities
U Follower Cities
x EuropeanCities
x International Cities

0000000 ® P

HOME FRONT RUNNER CITIES FOLLOWER CITIES ~




