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Uvod

Studentje magistrskega $tudija treh
fakultet Univerze v Ljubljani sodelujemo na
Interdisciplinarnem projektu. Izhajamo iz
17 trajnostnih ciljev zdruzenih narodov, ki
ponujajo podlago za reSevanje podnebnih
sprememb, druzbene neenakosti in

dviga splosne kvalitete bivanja. V prvem
semestru smo se studenti ALUO ukvarjali
z raziskovanjem podrocja klimatskih
sprememb in razvojem grobe konceptualne
zasnove. Nato smo se povezali s studenti
Fakultete za elektrotehniko. Tekom letnega
semestra smo projekt skupaj razvijali
naprej.
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Nacrt raziskave

Raziskave smo se lotili z iskanjem kljucnih
problematik na podrocju klimatskih
sprememb. Med procesom smo 1zpostavili
glavne krivce in se fokusirali na iskanje
pomembnih aktivistov, s katerimi bi opravili
Intervju. Aktiviste smo zeleli vkljuciti v
naso raziskavo saj nam bi pomagali pri
natanchejem razumevanju problematike.

gradbenikiki = .
izgradijo jez in  ljudje ki energijo
elektrarne so stran elektrarne uporabijo
od mest -
(usluzbenci vozijo prenasicenost trga z
napravami na elktrike .
na delo) Zganje materiala za
uporaba naravnih proizvodnjo
. . (premog, clje, plin)
VIFro Za prmzvodno
IndSt!!.j - hldroelektra}rne . = potreba po poceni enerhiji
(npr. pohistve s h (ucinek na floro in favno) =4 neupostevanje ali
@’ Z zajezitvijo dno trohni pri tem pa nepoznanie alternativ
- se proizvaja metan in CO2 pr-Defen savé
veliko onesnaZevanje zaradi termo elektrarne
. dolgoletnega izkoriséanj SCEUNT
ladje, letala, " aaraunih swcvin (plini, olje, premog)
tovornjaki, viakif _ _ (&ivo srebro - Idrija) ljudje kupijo v
e » - trgovini in ne
posta N ' Tovarne In od lokalnega
Zlatko Resman ) 4 kmeta
transport dobrin ”__ Elektrarne
trgovine (hrana, material,
(od supermarketov oprema..) ) o
do trgovine z deli) PrometIn  Kmetijstvo sivinoreja pesuc':.'t'??"ecatj° n
e . ) pohitrijo ras
- Transport Zivinoreia (neodgovoma uporaba)
PM10 in PM2,5 transport | ( Ja)
dE|CI, c02 do dela l@;
i msSTU0ZA. transport Zivil
( UVPZ {I 1Zvoz velika podjetrj)a dominirajo trg
ne proizvedemo vsega, L - .
zato je dosti izvoza) | turist skropila,
D1 Luba gmiadio _ (ki gredo skozi gnojila pesticidi za polja,
drzavo ali pa ostanejo) velika polja z
sluzbe centrirane na vecja def tacii
mesta, ljudje se rabijo etorestacijo
voziti
service velike potrebe po

podjetja z popravili,
dobava, potrebujejo vozilo
za opravljenje storitev

mesu in exportu

izrebki zivali,
ljudje ki se vozijo na delo industrija za
avrobusi, vlaki, avti predelavo mesa

prosti ¢as, ko se zapeljes
na izlet ali v trgovino
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Intervjuji

Aktiviste smo kontaktirali preko elektronske
poste In jih naprosali za kratek intervju.

Na koncu tedna smo dobili 6 odgovorov.

Z vsakim strokovnjakom smo oprauvili
(priblizno dvourni) intervju na katerega

smo se predhodno pripravili. Pri vsakem
aktivistu smo raziskali kaj vse je naprauvil
na njegovem podrocju In katere intervjuje
je opravil pred nami, da se bi izognili
ponavljanju vprasan;.

1

This country should focus on
development on renewable
resources for energy.

Solar collectors, wind turbines
and hydro power where it is
possible to build it.

6

Nuclear power plants are not
safe, the waste is harmful and
there are a lot of hidden costs.

11

People go to work by car
because of commodity and not
being aware that public trans-
port is cheaper option.

2

There should be a mix of

different type of renewable
energy production

/

There should be renewable
resources that are smaller but
widely spread. We should
decentralize energy
production.

12

Public transport is not good
enough for people to choose it
instead of their cars.

3

We should reduce energy use.

8

Energy production in Slovenia
is very centralized, a small
number of people are
responsible for it.

13

We should have rent a car on
few spots in the city, just as
with the bikes in order to
reduce traffic.

4

Main air polluters in Slovenia :

Transport

Energetics
Independent house heating -
people burn everything.

9

If itis invested in PR people and
business owners will be
informed about opportunities

and available solutions.

14

Building an infrastructure is a
long term process.

>

People are aware of the
pollution problems, but they
are not aware about solutions,
that they are real and possible.

10

We need a research about
number of people on busses
and trains to adjust the
timetables or to offer public
transport on call or avan in less
crowded hours.

15

We need to research when do
university students use public
transport. So we can add more
busses and trains in that hours
of the day.
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o e POLi TIKA
INDVSTRIDA ONESNATENE N

Inovativne smernice _

Skozi intervjuje smo napravili transkripte

In v njih iskali kljucne smernice, katere

nam bi pomagale pri nadaljnjem razvoju In
usmeritvi v projektu. Na koncu smo prisli na
63 smernic, katere smo razdelili po razlicnih
kategorijah kot so:

-Politika in ekonomija

-Industrija

-Onesnazenje 31

- Iransport
-Info
-Upravljanje

33

Elektricni avti
niso primerni za
Slovenijo.




Priloznosti in 1zlocanje

Skozi pridobljene smernice je nasa skupina
sestavila devet priloznosti, katere smo si
med seboj predstavili z ostalim sosolci.
Sledilo je izlocanje priloznosti, kjer je vsak
posameznik izbiral z listki razlicnih baru,
listki so prestavljavi med inovativhostjo,
ekonomskim in sistemskim doprinosom ter
osebno preferenco. Sledil je 0zji pogled v
projekt s selekcioniranjem in kombiniranjem
med ostalimi priloznosti.




/akaj to pocnemo?

V projektu izhajamo iz naslednjih kljucnih
ugotovitev raziskave

Vecina ljudi se do svojega delovhega mesta
pripeljejo sami s svojim osebnim vozilom;
Zaradi tega nastajajo prometni zamaski in
vecja onesnazenost ozracja;

V mestnem jedru tezje najdemo prosto
parkirno mesto;

Nekatera podjetja imajo premalo ali prevec
parkirisc;

Dodatni dejavniki projekta

Podjetja ne ponujajo oddajanje praznih
parkirnth mest;

Podjetja premalo razmisljajo o skupinskih
orevozov za njihove zaposlene;

=

vozl le 1 oseba

sovozniki

?

vozniki ostalo

o
- 2/3

06



Sodelovanje

Proti koncu prvega semestra smo preko
mentorja doblili priloznost nadaljevati nas
projekt s Fakulteto za elektrotehniko. Nasa
naloga je bila, da projekt prilagodimo z
njihovo stroko. Sledil je skupni brain storm z
vsako skupino, kjer smo ustvarjali moznosti
povezovanja projekta s FE.
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Predstavitev na FE

Sledila je predstavitev na FE kjer je 20
skupin iz treh razlicnih faksov predstavilo
svoje Ideje. Med skupinam smo iskali
podobne interese pri katerih bi napre)
razvijali na ideji ali pa jo nadgradili in jih
povezali skupaj. Nasi skupini se je pridruzila
skupina s tremi studenti FE z idejo Rbnb
parking.

Kaj pa cistoca

zraka?

problematika toplogrednih plinov

iverza v Lju

bljani

Akademija za likovno umetnost in oblikovanije

Car share

Skupna ideja

Car park

(@) SUSTAINABLE
$¢ DEVELOPMENT

GALS
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Projektna izhodisca

After forming the team we combined the
two ideas together. Adapting them to one
another we got to developing a concept for
a platform and device.

Concept idea : Platform for companies

that have empty parking spots giving them
opportunity to rent them after work hours
and creating more available spots around
the city that would otherwise be empty,

and in the same time the app will give
employees the opportunity to share car ride
to work and save transport money.

09



Casonvnica

Together with our team members we
created a schedule of activities and tasks
for everyone with weekly meetings to
discuss progress and issues.

ALUO students:

+ Design research

+ Design management

+ Designing and improving user experience
of the final product.

FE students:

« technical and electrical aspects of the
hardware in the device that will detect
car presence In the parking space and
communication between the app and the
device.

do 14.4.2020

do 21.4.2020

do 28.4.2020

do 2.5.2020

do 6.5.2020

do 12.5.2020

do 17.5.2020

do 26.5.2020

VI.

VII.

ALUO: Definicija lokacije, primerna podjetja
FE: iskanje reSitev za celoten sistem

ALUO: Kon¢ni oblikovni razvoj uporabniske zansove
FE: idejne zasnove na papirju HW in produkt

ALUOQ: Izdelava nacrtov in izbor materialov
FE: izdelava koncepta in prvi poizkusi povezave z SW

ALUO: Izdelava nacrtov in izbor materialov
FE: izdelava aplikacije

Izdelava prototipa

Testiranje in nadgradnje

Koncan produkt
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Business model canvas

Using business model canvas we
approached analyzing who are our target
customers, tools, professionals and
resources we need. Who our customers are
but also how they function, think and how
they prefer to be approached.

Key Partners é Key Activities u
B2B

IT podjetja pridobivamo nova
podjetja/parkirna mesta

Podjetja z prezentacija podjetju

parkirnimi mesti prodaja servisa oddajanja

(najeta ali v lasti).
B2C oglaSevanje praznih
parkirnih mest

L P .

dober pitcher
UX designers

programerje za aplikacijo in HW
opremo

skupina ljudi ki montira in
vzpostavi HW z SW ter ga servisira

Key Resources “i

B2B

B2C

Value m Customer Customer
Propositions .. Relationships ' Segments n

s skupno voznjo 1.prezentacija uporabe v pod- B2B |T podjetja ki imajo
zmanjSamo potrebo jetju prosta parkiriSca
po parkirnih mestih za 2. vzpostavitev brez stroskov
zaposlene 3. prezentacija uporabe na

linkedin B2Cc popoldanski
Podjetja lazje amortizirajo 4. interviju z uporabniki, ki so obiskovalci mesta
svoja parkirna mesta testirali skupnjo voznjo

5.servis 24/7
nacin povezovanja
zaposlenih(team building)

povecanje zadovoljstva

zaposlenih :

- z zmanj$anjem

prevoznih stroskov Channels .

- poenostavljeno iskanje n
parkirnih mest B28 1.linkedin e

2.email marketing

B2C 1.oglaSevanje na oglas-
nih panojih
2.tabla na rampi
3.facebook adds
4.word of mouth

Cost Structure

Razvoj: aplikacija 120.000 eur + domena 70 eur + mesecna 7 eur x 12

Enota: naprava: 70 eur
monitor: 40 eur
Montaza in vzpostavitev: 8h x 10 eur +
5h x 10 eur = 130 eur

Vzdrzevanje: 3 x 20 eur letno
Skupaj: 120.384 eur

Revenue

“ 1.0d vsake parkirane ure trzemo 10% delez

2.mobile adds
3.The application plus HW will be free to use.

15 naprav

5ur(najem parkiriS¢a na dan) x 365(dni v letu)x0,06(10% delez ure, Ce je ura 0,60€)x15(aktivnih
naprav)x10(parkiris¢)=16,425eur

8ur(najem parkiri§¢a na dan) x 365(dni v letu)x0,08(13,3% delez ure, Ce je ura 0,60€) x25(aktivnih
naprav) x10 (parkiris¢) =58,400eur

12,000euraplikacijaadd's
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Business model canvas

S pomocjo BMC smo si lazje izbrali nasa
ciljna podjetja.

Izbrali smo si IT podjetja

Hoteli

nahajajo se blizu mesta/centra

Veliko parkiris¢(praznih zaradi trenutnega stanja)
Vgrajena rampa

Bolj vidno

Turizem bo zmanjSan v prihodnjih letih

Imajo ze zaposleno osebo ki skrbi za parkiris¢e

uporaba parkiriS¢ za ostale uporabnike in ne svoje
Predvidevamo da zaposleni ne smejo uporabljati ho-
telskega parkirisca

Velika uporaba platform poleg tistih katere so ze pri
njih v uporabi(svojo, booking, trivago..)

Tezja uporaba aplikacija in zaupanje platformi

IT

platformo bi lazje uporabljala podjetja, ker spada pod
njihovo stroko(starost je tudi velik faktor)

Pogled na podjetje(zeleno podjetje)

Bol so povezani skupaj(druga kultura, team building)
Vec¢ se ukvarjajo z svojimi zaposlenimi(udobije,
spostovanje)

Bolj razprsena po Ljubljani

Dobicek tudi za v prihodnost

veliko IT podjetij v Ljublani, pricakujemo vecji odziv

nimajo vsa podjetja vgrajene rampe, katera predstavl-
ja dodaten stroSek
Malo podjetij se nahaja v centru(z parkirnimi mesti)

12



Evalvacija prototipa

Testiranje prototipa Indikatorji uspesnosti

Testing the application would require testing Attracting few people from the same company
both technical and UX aspects: to use the app and share a ride together;
Optimization of travel distance and pick up Designing app interface that will be easy to
locations — algorithm; understand for each participant (company

owner, employees, user renting parking spot);
Accuracy of measuring distance;

Use of company parking spots after work
Accuracy of calculating transport cost when hours;
every parameter is included;

Saving money for transport cost - employees;
Testing user experience and user interface:
Showing the app to people of different age
and background to see how they interact with
It, If they easily understand the functions. This
will get us useful insights for improvements;

13



Projektna izhodisca

Funkcionalna izhodisca

Opportunity to be used by individual
employees connected to the company profile;
Showing the locations of free parking spots to
iIndividual users after working hours;

The app should gather data from all users in
order to calculate costs and parking payment;
The app should access locations of the users
through GPS to measure the trip they made;
The app should send information to
registered users about available parking;

At the end of the month the transport cost will
be split on the number of people driving in the
car and reduced from their monthly transport
benefit;

Users renting the parking spot should be able
to pay to the company for the spot per hour;

Tehnoloska izhodisca

Smartphone application (Android,|0S);

Upon starting the ride they should smartly
calculate a road to pick up the colleagues;
GPS in the phones will register the movement
of the car;

Calculating costs for transport considering all
Input parameters;

Registering availability of parking spots with
sensors is a small step towards a future
where all parking spots will be marked and
connected to autonomous cars;

App and device should be maintained
reqgularly;

14



Projektna izhodisca

Estetska izhodisca

Naprava ne sme drasticno poskodovati
parkirisca;

Enostavna uporaba najetega parkirisca;

Emocionalna izhodisca

Fokus platforme mora biti prilagojen
zaposlenim uporabnikom, ter uporabnikom ki
najamejo parkirne prostore;

Sistem za oddajanje parkirisca mora biti
cenovno ugoden za podjet)a;

Aplikacija mora ponujati enostavno prijavo in
odjavo 1z parkirisca;

Nadzor nad 1zbiro s katerim sodelavcem se
bomo skupaj vozili;

Skupna voznja lahko gradi med odnosi med
sodelavcl ;

15



Koncept

This board will be placed on the entrance.
Inside it is the hardware that gets the
Information from the platform about:

1.Who 1s the driver
2.Who should be in the car sharing the ride

3.The camera will pick up the car plate
number

4 Every plate number is connected to the
driver user name on the app and through
GPS of the phones of those who are in the
car it will determine if they are on the exact
location they should be.

5.Entering inside will be enabled whitin
seconds and this ends a full cycle of single
car share use.

16



Koncept
Benefit

Knowing who shared a ride

Accurate location and number of available
parking spots on the app

Online app payment for parking

17



Koncept
Every km matters

Calculating how much CO2 we avoided
by sharing a ride, creating expressed In
number of trees and their absorbtion
capacity.

18



Koncept
Potek skupnje voznje

Zaposleni se prijavi na platformo, kjer vnese
svoje osebne podatke, podatke vozila,
registrstko tablico in podatke podjetja v
katerem je zaposlen.

Voznik ki deli svojo voznjo, vsaj en dan pred
odhodom poslje svoje povabilo preko aplikacije
ostalim sodelavcem.

Pred odhodom na delo voznik zazene aplikacijo
In nastavi pot do sluzbe. App tako avtomatsko
poslje sporocilo sodelavcu in mu pove, da je
voznik avta zacel svojo voznjo. Vozniku se
narise najkrajsa pot do sodelavca.

Ko pride do njega se mobilni aplikaciji povezeta
In ustvarita enkraten kljuc kateri je namenjen
za belezenje skupnje voznje(preko GPS) in
odpiranje dvizne rampe.

Ko se pripeljeta do rampe pred podjetjem,
aplikacija poslje svoje podatke, tabla na rampi
skenira registrsko tablico in ju spusti notri.
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Koncept
Potek parkiranja

Uporabik car parkinga naredi enak postopek
prijave kot ostali uporabniki(le da spusti
vpis podatkov podjetja).

Aplikacija mu na zemlevidu omogoca
enostaven vpogled na prosta parkirna
mesta, katera ponujajo podjetja. Z klikom
na parkirno mesto uporabnik rezervira

za doloceni ¢as svoj prostor(to mu je
omogoceno ce je dovolj blizu parkirisca).

Ko pride do rampe, kamera skernira njegovo
registrsko tablico katera je povezana z
njegovim profilom, uporabnik parkira in
aplikacija zacne beleziti cas parkirnine.

Ko zapusti parkirisce tabla zopet skenira
registrsko tablico in mu brez sticnho
zaracuna parkirnino preko aplikacije.

20



Hardware

Our team members worked on the hardware
which is consisted of an I0T platform

that i1s able to communicate through

WIiFI and bluetooth to exchange info for
cars entering/exiting the parking lot and
detection of car sharing usage.

IOT DEVICE
esp32

POST request
preveri kodo

IOT DEVICE
esp32

|OT DEVICE
esp32

POST response
uspela/neuspela
autentikacije

)

BLE server

i il

e e bl ¢ . el e e | T

__________________ /

SERVER N\

misvaje.ltfe.org

gesla.db

POST request
2ahtevaj kodo

Y

NATIVE APP
android, i0S

r—r—

NATIVE APP
android, iOS

BLE client

GET response

risanje markerjev

>[ WEB BROWSER ]
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Hardware

Za 1zdelavo HW protipa smo uporabili
NodeMCU in LED.

Za pripravo produkta primernega za trg

bi potrebovali kamero, domeno, PCB,
napajalnik, SQL bazo. Prav bi nam prisli
strokovnjaki iz naslednjih podrocji: mobile
app developer, SQL, ML, spletna varnost
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TehniCha zasnova

Za 1zdelavo HW protipa smo uporabili
NodeMCU in LED.

Za pripravo produkta primernega za trg

bi potrebovali kamero, domeno, PCB,
napajalnik, SQL bazo. Prav bi nam prisli
strokovnjaki iz naslednjih podrocji: mobile
app developer, SQL, ML, spletna varnost

kamera

-

_.
gt
e
—— 1
—
et
—
gt 74
—
et
-t
——
e
-
ot
ot
I
e
——
e
—
I

-—F"-'




Hardware

testiranje naprave
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Software

Tekom projekta nam je uspelo sprogramirati
del aplikacije kjer preko spletne strani
vidimo mapo na kateri so razpolozljiva
parkirna mesta, katera ponujajo podjetja, z
opisom lokacije in stevilo prostih mest.

Za izdelavo internetne strani smo uporabili
Flutter.

4

Park&Share
AR S
:_.»_-_']El' = - 104
-\.:_::::\
‘H\\ ,
- S
Parkirna hisa Emona Trgovski center KoSarica Industrija Stiri Ni¢ d.o.o. = \“EEL
:a cona Siska Q & e
Ob rimskem zidu 34 1 Dolga cesta 54 0 Cesta brez ovinka 2 0 E e Totesl
1000 Ljubljana 1000 Ljubljana 1000 Ljubljana B =
Slovenija Slovenija Slovenija
prostih prastih prostih i
+48 (71) 23 41 000 +48 (71) 73 41 000 3
- Ljubljansk
Dimieys uije 2 pokopalis:

+48 (71) 23 41 000

Pekovski izdelki Hlebéek

Ulica vzhajajocega kruha 21
1000 Ljubljana

Slovenija
prostih

+48 (71) 73 41 000

Raw = Blame  History

35 lines (34 sloc) @ 96@ Bytes

import 'package:flutter/cupertino.dart’;
import 'package:flutter/material.dart’;

clzss HeaderContainer extends Statelesskidget {

Boverride

Widget build(BuildContext context) {

o

return Container(

J/ constraints: BowxConstraints(maxWidth: 1428)

¥

height: 6@,

margin: Edgelnsets 45 lines (39 sloc) 1.26 KB
decoration: BoxDec
boxShadow: [
BoxShadow( import 'package:google_maps/google_maps.dart';
color: Color import ‘package:flutter/material.dart’;
spreadRadius import 'package:quiver/iterables.dart’;
blurRadius:
offset: DFfs import 'package:mis_webpage/auxiliary/map_widget.dart';
) import 'package:mis_webpage/auxiliary/koordinate.dart’ as koor;
1,
borderRadius: Bo cless GeoMaplontainer ¢ot--~- f4-s-Satda——s ¢
Eoverrioe 42 lines (38 sloc) | 1.87 KB

1

color: Colors.bl
3, _GeoMapContainerstat:
import 'package:flutter/material.dart’';

alignment: Alignme ¥
import 'package:mis_webpage/mains/google_map.dart';

child: Text(

"Park&Share™, class _GeoMapContainer!

tewtAlign: Texthd final List<latlng> ki
import

style: TextStyle

'package:mis_webpage/mains/header.dart";

import
'package:mis_webpage/meins/park_list.dart';

fontSize: 34,
void main() => runfpp{Myapp());

Widget build(BuildCol

fontFamily: "C
return Container(

color: Color(e
Stetelessiidget {

class MyApp extends

1s

constraints: B

decoration: Bo

/f This widget is the root of your application.

1
¥ boxShadow: [ Boverride
H BoxShadow( Widget build(BuildContext context) {
3 color: O return MaterialApp(
spreadRar title: 'Park&Share’,
blurRadii theme: ThemeData(primarySwatch: Colors.blue),
offset: | home: Scaffold(
) body: Container(
1, padding: Edgelnsets.all(2@),

1

margin: Edgeln:

child: ClipRRe:
borderRadius
child: GetMa

child: Center(
child: Row(
children: <Widget>[
Expanded(
flex: 2,
child: Column(
children: <Widget>»[
HeaderContainer(),
ParkList(),
1,
1,
Expanded(
flex: 1,
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Software

NodeMCU software:

NodeMCU software was written in Arduino
development environment. It uses the
existing code to connect NodeMCU via
Bluetooth with added part to turn LED light
on and off depending of the status in nRF
application.
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Software

File Edit WView Help '

API:

SEM NSRS  import  Runner a8 MyWorkspace ¥ & Invite

ldea of this APl made in flask is to be pa
part of final product where it would serve as it B R e A e tos//172.105.92. 18270 @ 4= eee | | NOERVironme
user verification. It works by comparing the

key that is saved at the server and the key LnEeC RequEst

that 1s generated within the app and is then
sent to the server to be checked. If both POST % || BB RS LY B2 Rt e VA KbOn I
keys match then instruction to open ramp is |
sent.

arams Authorization Headers (/) Bogy Pre-request Script lests Settings

Za 1zdelavo protipa SW smo uporabili -
Android Studio, VisualStudio, Arduino,
Flutter in obstojeco aplikacijo nRF
CONNECT za BLE povezavo. Body Cookies Headers (6) TestResults Status: 2000K  Time: 148 ms  S§

KEY VALUE DESCRIPTION

)

1 <Gesla novi key el7a94ce@ddaS57202fcedebb814%9C>
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Aplikacija

Lotili smo se tudi UX oblikovanja a

plikacije,

stirl razlicne vrste uporabnikov smo razdelili

na: podjetja ki vidijo znesek pridob
1z oddajanja parkirnih mest, zapos
prevaza svoje sodelavce, sodelaci

ejn
eni ki

KI se

vozijo in uporabniki parkirisc. Cilj je bil

ustvariti aplikacijo hitro in prijazno
uporabo.

Zd
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Total of 5,50 €

1S

Pay to
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Zakljucek

At this point we believe that the success

of our project in future is in how well we
manage to adjust the approach of initial
contact and promotion of the app to every
profile of user we have. We have companies
with their employees on one side and this
wider group of people who will use the app
to rent parking spot on the other.

It 1s crucial to understand our users, how
they think and to make the process of using
this platform more intuitive for everyone.

As designers working on this
Interdisciplinary project made us see the
Incredible potential of combining design
with technology to bring innovative
solutions closer to the public.
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