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Executive Summary

The Sustainable Urban Governance through Augmented Reality (SUGAR) project aims to develop
innovative best-practice protocols and guidelines on Sustainable Urban Governance and
specifically Public Participation through Augmented Reality. Urban Design and Planning
worldwide have long been criticised for their lack of meaningful public consultation and
participation in the process of the making of our cities. Currently, the existing practices of
consultation and participation are within the confines or council meetings, complex form filling
and survey reports that most often than not carry little weight towards the decisions made by the
planning authorities. For the last decades, the concept of Participatory Planning as an approach
of designing has been heavily incorporated in many disciplinary fields. This project investigates
the role of participation as the process that users, and other stakeholders, are actively involved in
the decision-making process through the approach of achieving Sustainable Urban Governance
and utilising innovative immersive technologies (specifically AR). We argue that the application of
participatory design in the design process is essential to provide economically and socially
sustainable outcomes. SUGAR aims to empower both citizens that seek ways to participate in the
decision-making process for the design of their cities and neighbourhoods and stakeholders that
would like to involve the public actively in the process of shaping their environment creating a
lasting and meaningful impact.

This deliverable 2.7 is created in accordance with the description of work of Work Package 2 of
SUGAR. This deliverable aims to demonstrate how the SUGAR AR app can be installed and how
it operates. Essentially it is a handbook for the user or the stakeholder that is looking to
coordinate a workshop using the app. Due to the social distancing measures instigated due to
CoVid-19 pandemic in Cyprus during the months of March 2020 - July 2020, an additional brief
handbook was created that allowed users to download, install and use the app outside of the
scope of a physical guided workshop.
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Introduction

The purpose of this document is to present the handbook/implementation guide created for the
purposes of utilising and using the SUGAR app as developed through the activities of the project.
The application was developed by the team at Harvard University in collaboration with the
Cyprus University of Technology team.

The team at Harvard took on board the material that was developed through the Design Sprint
activity as a prototype and the AR Material assets, objects and library developed earlier in the
process and created a functional prototype to be tested with real users. The two teams have
been in regular contact evaluating and discussing the various aspects of the application in
respect to how it will be deployed and making sure it aligns with the principles outlined in the
SUGAR framework document. The application has been presented at an interim stage to the
consortium and stakeholders (video file of the presentation available here:
https://drive.google.com/file/d/1L6Lg4WFjLKhObmyOIlYgLf6-uaVIWRU8g/view?usp=sharing)

where comments and suggestions were taken into account.

The application then was completed and released through GitHub for internal use as a v.1.0. The
application was tested with various devices by the consortium and additional adjustments led to
v.1.1, v.1.2 and v.1.3 which is the current version that was also used in the live user testing phase
that took place at the Cyprus University of Technology in Limassol and at the University of Cyprus
in Nicosia in July 2020 due to restrictions due to CoVid-19. The document below mainly consists
of two annexes, the first annex contains the instructions deployed for downloading, installing and
operating the application from one’s own home which required modifications to the app and a
dedicated user guide, and the second annex contains the complete user guide v.1.3. Access to
the repository with all the application files is available through here:
https://drive.google.com/file/d/1lvpukCW133aG_1Fchp5dbSBnTgDP8jzAf/view?usp=sharing

Instructions for downloading, installation and operation
created due to CoVid-19

The instructions for downloading, installation and operation of the SUGAR app was created in
light of the restrictions imposed to gathering due to the CoVid-19 pandemic in order to allow for
the public to use the application and send content for discussion that will be uploaded to the
SUGAR facebook group. This was created in Greek in order to facilitate access to the
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|
Greek-speaking audience that is the target audience for the implementation. The short handbook

is available as Annex 1.

Complete Handbook/Implementation Guide

A complete handbook/implementation guide for the application in English was created. The

complete handbook is available as Annex 2.

'.;3:-:' SUGAR

® o
-+ sustainable urban governance

Version 1.3

User Guide

This project has received funding from the Cyprus Research Promotion Foundation RESTART 2016-2020 —
research and innovation programme under grant agreement no: INTERNATIONAL/USA/0118/0058 o Bromion
[ ———]

Foundation



SUGAR

+* sustainable urban governance

Obnyieg Eykataotaonc Wneplakng Eqpappoyng SUGAR
yla ovoksvec Android

[Asepecog, Kumrpog, 26 Mdiou 2020]

Y ta mAaiola Touv EpeLVNTIKOL £pyou Sustainable Urban Governance through Augmented Reality
(SUGAR - sugar.cyprusinteractionlab.com) €xel avantuxOsil Wnglakr eQappoyr emMavEnUeVnc

TTPAYUATIKOTNTAG (augmented reality) TTOL EMITPETIEL GTO KOWVO VA £XEL TIPOCRACH OE HAKETA TNC
TIEPLOXNG TOL TTOALOLTNTNHUEVOL £PYOL TTPOGRACNG TNE 060V OuNPOL GTNV 0866 DLUTWPIOL CTO
Anpo AyAavtdlag. H spappoyn avarmtoxtnke HEow Sladikaolwy oXedlAoTIKNG oKeWNC (design
thinking) armmo Tig opadeg Tng Epguvntikng Movadag Kowvwvikng MANpo@opikng Tou
TexvoAoyikoU Mavemotnuiov Kompou, Tou TuARAtog ApXITEKTOVIKNG Tou MNavemaotnuiov
KOtpou kat tou 81e6voug gpnung Zofnass Program for Sustainability oto Mavemotiuio Tou
Harvard pe otoxo va smTpEPel 0To KOWO va AMNAEMSPACEL PE TNV HAKETA TNC TTEPLOXNC -
TIPOTAONC, VA 8l EVAAMAKTIKEC SIAUOPPWOELG TNG TTEPLOXNG KAl AKOLA VA TIPOCOECEL
QVTIKEIPEVA OTTWG ACTIKO EEOTTAIOHO, XWPEOULE AVATIALONG KAl PLuXAYWYLAC, XWEOULC TTPACIVOL Kal
LV8ATIVA OTOLXEIA OTNV TIEPLOXN MEAETNG. TOXOC £lval Ol TTOAITEG VA ATTOKTHOOLV £VA OTTTIKO
HECO EK(PPACNE KAl TIPOTEIVOVTAC EVAAAKTIKEG VA EVNUEPWOEL TA KEVTPA AYPNG ATTOPACEWV.

H s@appoyn mou €xsl dnuiovpyndsel, sival Sla8soipn yia cuokeveg Android. MoAlTeg TToL
EMOUVOVLV VA XPNOILOTTIOI|COLY TNV EPAPHOYN ATTO TO OTITL TOUC, HITOPOLV VA AKOAOLBACOLV
TIC TTIO KATW OBNYIEC. ZUVTOUA Bd TTPAYLATOTIONB0UV KAl EPYACTAPLA XPHONG TG EPAPHOYNG
oTtnV Asukwolia 0oL TTOAITEG 8a UITOPOLV VA XPNOILOTIOCOLY TNV EPAPHOYN Kal va
dnuovpynoouy SIKEG ToLg TTPOTACELG. OAEG Ol TTPOTACELG Ba aveBaivouy oTn oeAida Touv £pyou
SUGAR oo facebook (www.facebook.com/SUGARresearchproject) 0rmou TOATEC UImopoLV va

APpAVOLY OXOALA KAl ATTOYELC OTIG IBEEC CLUTTOAITWY TOLC. OAO TO LAIKO Ba TTpowenBesl oTo
Ao AYAavTTIag Kat oTa KEVTPA ANPELC ATTOPACEWY TTOL EXOLV EKPPACEL TNV LTTOOTNPIEN TOLC
OTNV TIPOOTTIABEIA AVTH. ZTOXOC TNG EPELVNTIKNG OUASAC HECW ToL £pyoL SUGAR sival va
surmAouTiost TV dladikaoia StaBovAsvong Kal APng amopAcEwV HE EVAMAKTIKEC HEBOSOLG
oLV-8nuLoLPEYILAC.

This project has received funding from the Cyprus Research Promotion Foundation RESTART 2016-2020 —

research and innovation programme under grant agreement no: INTERNATIONAL/USA/0118/0058 ° .'iféﬁ?é%n
[ ———]

Foundation


http://sugar.cyprusinteractionlab.com/
http://www.facebook.com/SUGARresearchproject

ErKATAXTAZH

Brpa 1o: KateBAoTe TNV @appoyn amd Tov LIMTOAOYIOTH oag ) TV cuokeur Android TTou 8a
XPNOILOTIOINOETE ATTO TOLE AKOAOLBOULE CLVEECHIOLC AVAAOYWC:

YmoAoyilotng: https://bit.ly/SUGARcy
Kivnto: https://bit.ly/SUGARapp (6a xpslaoTel va smAEEETE continue to website ano to

dropbox mmou 6a su@avioTel kal petd download)

Brpa 2o0: EAv £xeTe KATERACEL TNV EQAPHOYN OTOV LTTOAOYLOTH), (POPTWOTE TNV OTN CLOKELN
oac. EGv €xete KaTteBACEL TNV EPAPLOYH ATTELOEIAC 0T CUOKELN GAC TIPOXWPNOTE OTO Brua 3.

Brpa 3o: Bpsite 10 apxeio .apk otn cuokeLr] odg (oto folder TTov TNV EXETE POPTWOEL I} OTA
downloads) kat EMAEETE TO APXELO KAl EMEITA EyKATAOTAON. H GLOKELN 0ACG ICWG 0aAg
TIPOEIBOTTOINOEL OTL XPEIAZETAL VA EVEPYOTTOIOETE TNV EYKATAOTACH EPAPLOYWYV ATTO TPITOLG
Kal Ba oac avolEsL To avahoyo HEVODL Yla va To TPAgsTe. Emeita Oa smotpsPste Eava oto
apxeio .apk kal 8a smAsEsTe sykataotaon. H spappoyn 8a sykataotadsi kal 6a mpooTeBel 6To
home screen oag.

NEITOYPI'IA

BrApa 10: AvoiEte TNV spappoyn. H spappoyn 8d mapouoIAosl Hid EIKOVIKA 086vn yia va
EI0AYETE TA OTOIKEIA email KWSIKO ) va To cuvdeosTe pe facebook. & auth TNV MAOTIKA
€K800N TNG EPAPHOYNG UITOPEITE VA TTATACETE OTTOLSHTTOTE KAl VA TIPOXWPNOETE KABWCS Sgv
€xEl evepyortolnBei n 08o6vn TTou BAETIETE.
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Brpa 2o: EmAoyn Asttovpyiag. EmA£ETe tnv emAoyn AR camera enabled €Gv n cuoKeLN oag
vrmooTtnpilsl To TMakeTo Augmented Reality ARCore tng Android. Eav &gv Tto vrootnpilel
smAgETe AR camera disabled. 210 81a8paocTIKO EpYACTAPL TTOL ETOIMATOLHE yia Tov loVALo, Ba
TTAPEXOVE CLOKEVEG OTO KOO TToL vrtootnpiouy TNV AR camera enabled Asttoupyia.
JUOTNVOULLE Yla XPron aro To omitt TV Asttovpyia AR camera disabled.
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Brpa 30: Oa popTwaosl To TePIBANoV Siladpacng HE TO HOVTEAO TNG LTTO SlaBoLAsvoN
TIEPLOXAC TOoL AfpoL AYAavTllac. MpoxwpenoTe He TNV emAoyr] Create yia va (POPTWOETE Eva
aro TA MOVTEAA TNG TTEPLOXNG KAl VA UTTOPECETE va Sladpdaoste padl Tov.

B
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Brpa 40: ©a spu@aviotoLV MAOYEC yia 3 preset mepIBAAOVTA KAl YiA £va KEVO HovTeAo. Ta
preset MePIBAMNOVTA AVAPEPOVTAL O SNHoLPYIa AwPISAC HOVAG I SIMARG KATELBLVONG Kal
SIAPOPETIKEC TTPOETTIAOYEC VLA AOTIKO EEOTTAIOMO KAl SNUOCIEC XPNOEIG. TO KEVO HOVTEAO Sgv
EXEL OTTOLA TTIPOETMAEYUEVA AVTIKEIMEVA. ETTAEETE pua emAoyn kat akoAoLBwG edit model.
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Brpa 50: To LOVTENO €ival ETOIO YA VA TO EMEEEPYAOTEITE. MTMTOPEITE VA EUPAVICETE TNV
UITAPA EPYAAEIWY ATTO APLOTEPA ATTO LTTAPXOLV SIAPOPA AVTIKEIUEVA TTOV UIMOPEITE Va
TIPOCOEOETE, VA UETAKIVAOETE KAl VA TTIEPIOTPEYPETE. MITOPEITE VA XPNOLUOTIOINOETE Slagpopa
gestures yla va KIvnOeite evTOg TOL HOVTEAOL KAl VA SEITE S1APopa XAPAKTNPLIOTIKA Ao KOVTA
(BAEMeTE gestures S1AyPAUUA TTIO KATW).

Single tap: Double tap & drag:
Select. Batch Select.
(Both modes) (Both modes)
Single tap & drag:
Move assets.
(Both modes)

-~ X 2 fingers drag: ’ 4 8 3 fingers drag:
Pan Left / Right Tilt.
Back / Forward. (Camera: Desktop mode)
(Camera: Desktop mode)
Pinch: 2 finger rotate:

r Zoom In/ Out. Rotate on Y axis.

¥ ] (Camera: Desktop mode) « > (Terrain: Desktop mode)
(Assets: Both modes)
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Brpa 60: OTav EXETE LA EIKOVA TTOL BEAETE VA LOIPACTEITE TIPOXWPNOTE HE TO share ouv
BplokeTal KATW APLOTEPA KAl OTEIATE pac To ite peow facebook otn ogAida pag SUGAR
(@SUGARresearchproject) N uecw email oto andreas.papalla@cut.ac.cy ommou 6a mpocTeBel
dNuoola OTIC EIKOVEG TNG 0sASAC. MMopelTe va Hag OTEIAETE Kal Kamola AsCAvVTa, TTEPLYPAPN N

amoyn va cLVOSEVOEL TNV EIKOVA OAG.

Brpa 70: MMopeite va armoBnkeVOETE TNV EPYAOia 0a¢ EMAEYOVTAC TNV MAoyr Save kat
dlvovtac Eva ovopa oTo apxsio oac. H amoBrksuon ylvetal evtog tou application wote
UTTOPEITE OTAV TO AVOIEETE Eava va sMAEESTE Load Ao TNV apxikn 080vn Kt VA CUVEXIOETE

arto EKELTTOL EXETE EIVEL

A=IONOINHZH

H a&loAoynon tnG EPapHoynG sival SHUAVTIKA Yid EHAC. Oa oag TTApAKAAOUGALE Va
GUMTTANPWOETE TO GUVTOHO EPWTNHATOAOYLO MG YIC VA HITOPECOUHE VA OAOKANPUGCOUE THV
£PELVA LG OE OXEON HE TIG SUVATOTNTEG TNG TEXVOAOYIag va Bondnaost otig Siadikaoieg
S1aBoUAELONG TTOL APOPOULV TO ACTIKO TTEPIBAAAOV.

Mrropeite va BpELTE TO EpWTNHATOAOYLO armo £6w: https://forms.gle/kWgdzTHPsdu8n2Tw6
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1. Installation & Introductory screens.

After placing the .apk file inside the device A shortcut may be created to home screen.
storage folder, select and install.

Howw a voy o1 bunsw poar T¥g VG

T | o . S s
- .

The application fades from a minimal design, screen to the next one which is based on the original
conceptual design. Tapping anywhere moves to the next screen.
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2. Modes Selection and Main Control
Panel screens.

AR camesa enabind

This is the Mode Selection panel. While here,
the user can choose among AR mode and
“Desktop” mode. should the device supports
ARCore®©. Otherwise AR mode will be disabled.
Each mode offers different usability options;
for example, Desktop mode offers more rigid
control, thus making it easier to plot details.
AR mode, on the other hand, offers mixed reality
interactivity and requires less gestures, since
the user can move around the subject in a
natural manner. An option to control the
relative size of the AR instantiated assets is
also offered, via a slider and visual aid.

Any option will be followed by a Loading Screen, as assets need to be populated, pre-loaded and
serialized. Subsequently, starting with the second option as an example (Desktop mode), the
Main Menu will be presented. This menu is common to both modes. Exit button quits the

application, whereas Reload button exits currently active mode and goes back to the Mode
Selection panel.
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3. Main Menu and Terrain Preset Selection
screens.

YOAA Urvarsty of Teohrussgy wnd 7 Unbowrssty of Oy,

3 well 35 3 WO Eacng Pe WY P e UBA, Mariand
Urssenty

g HARVARD
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Starting left to right, the first button (App Info)
brings up credits related to the project.

The next button loads the Terrain Preset
Selection panel. This is the one of two main
creation docks; here the user is presented
with a choice of 3 alternatives of the same
terrain, plus a “blank” one.

The next button will bring up the Load Window,
where saved sessions will be held. AR sessions
cannot be loaded to Desktop mode, and
vice-versa. Selecting to load an “illegal” saved
state, for the sake of simplicity, does nothing.

@ v g J ® 6t o 2
PR Sse——— +
Google ®

S~ ‘B

Starting from the rightmost button (Find
Inspiration) the user will immediately be
redirected to a compound Google search
around queries “sustainable urban
governance” and “sustainable urban
development”, leading to the books section.
It will probably be adopted to other options
in a future release.
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4. Dektop mode: Asset Creation panel, Sub-panels
and Save Menu button.

Each of the four buttons in this panel, which
is common to both modes, will instantiate a
terrain asset which is responsive to the
controls presented on page 10. Namely, Pan,
Zoom, Tilt and Rotate gestures.

Hitting Edit Model button will set the terrain

asset ready for controlling. Additionally, two

arrows shall appear. The one on the bottom-
right will exit the scene and return to the

Main Menu. The red one, on the top-left corner

slides in view the second creation dock,
common to both modes, the Asset Creation
panel.

Within the Asset Creation panel lies the
Save Menu button, which will be presented
in more detail on page 9. Starting from the

button above Save session, the

Transportation button will populate the

terrain with a set of static vehicle assets,
common to both modes, excluding “Blank”

preset.

Tapping on any of the top two buttons, will
slide in view a level 2 panel, which holds
reference to all asset categories:

* Level 2a: Trees, Fountain Square, Bins, Benches,
Street Lights.
o Level 2b: Skate Park, Amphitheatre, Basketball
Court, Futsal Court, Swimming Pool, Playground.
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5. Asset placement, manipulation, deletion and
Native - Share Screenshot button.

Tapping on an asset will instantiate, offscreen,
in red (denoting unsuitable ground for
placement), the chosen asset. It shall turn to
green when floating over a candidate suitable
space, based on an Al tool which evaluates
digital spatial information. It should be taken
into account that this modality is not present
in AR mode, due to limitations still under
investigation in quest for a robust solution.
Lastly, the very first asset picked will “unlock”
the Native - Share Screenshot button.

It should be noted that, where more than one
asset falls in a single category (ie. there are
9 different Tree prefabs) a randomizing
algorithm (Fisher-Yates shuffle) takes control.
Tapping on the bottom-left button will trigger
a dedicated script which takes care of grabbing
a screenshot, keeping the resolution intact and
saving it in the application data folder
(/nternal storage/Android/data/com. Techture. SUGAR/files/SUGAR_Screenshots/).

As a follow-up action, the user can manipulate
the object freely, and is presented with the
option of placing it even on spaces previously
marked as unsuitable, in the sense of fine-grained
planning. All assets can be moved, and rotated on
Y axis (except Transportation assets). A friction
factor has been applied in order to render it difficult
to abruptly misplace an asset in case of “tap/drag
noise”. Selecting an object will highlight it with a
surrounding ring. Simultaneously, the option of
removing an asset (or assets, in case of batch

selection. by double tapping and dragging) is
activated on the top-right corner.

o -
(>

L ©

G 6 6
© e
« 006
A N o

After the grabbing procedure is done, and as
soon as the file gets accessible, Android Native
Share pop - up dialogue will render on top.
At the same time, the screenshot will be saved

to the Android Native Gallery, inside
“SUGAR_Screenshots” folder.
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6. AR mode: Plane Discovery procedure and
Reference Pivot placement.

AR camea enabind

Returning to the Modes Selection screen (hitting the green, back, arrow followed by Reload), the
user may interact with the slider in order to chose and render all AR assets larger.

As soon as the AR mode gets activated, a pop-up Tapping on the grid will instantiate a Reference
dialogue will ask for camera access permission. Pivot prefab. This is where the terrain of
From here on, slow steady moves are required. choice will be rendered once Asset Creation
The user must hold the device still until it gets in panel gets accessed and a preset is picked.

focus; then tap in central space and move the

device gently, in a sweeping motion, until a green
grid, as depicted in the reference picture appears

and starts expanding. Overlapping detected planes

is a normal behaviour, although it indicates low-light

conditions
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7. AR mode: Asset Creation panel, Sub-panels and
Native - Share Screenshot button.

Identically to all procedures already described on page 5, the user can plot his choices having
in mind that navigation around the terrain is achieved in a physical manner (moving steadily
around and close to/far from the object), and all assets can be placed around freely
(no typical NavMesh Al algorithms are applicable). Consistency in terms of orientation and
positioning should not be expected, since SUGAR is not a Cloud Anchor based
archtecture, and interactivity is complicated, local and dynamic which surpasses most
devices’ ability to render effortlessly simple objects and/or physics in AR space.

As in Desktop mode, Screenshots can be
rendered and shared.
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8. Save and Load panels.

As mentioned on page 5, tapping on the Save
Menu button, found in Asset Creation panel
(bottom-left), will pop-up a window which

offers three options related to session tracking.

The first one is to save the session;

A meaningful title is suggested to be assigned.

Although, the system won’t load conflicting
saved states (ie.AR mode to Desktop mode),
best practices are suggesting memorable
titles. Next button deletes already saved
sessions, after selecting a single one.
Batch-selection is disabled. Last button

ecapes the procedure, along with the panel.

Only after a session gets saved, it will appear
listed in the Load Menu.

- page 9 -



9. Gestures reference sheet.

Single tap:
Select.
(Both modes)

Single tap & drag:
Move assets.
(Both modes)

Double tap & drag:
Batch Select.
(Both modes)

2 fingers drag:

Pan Left / Right
Back / Forward.
(Camera: Desktop mode)

s s

3 fingers drag:
Tilt.
(Camera: Desktop mode)

Pinch:
Zoom In / Out.
(Camera: Desktop mode)

2 finger rotate:

Rotate on Y axis.
(Terrain: Desktop mode)
(Assets: Both modes)
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