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Check for barrier()

Koment §S Atthd dndl of writing
documentation, generate Table of
contents. Don’-kultf o
styles to style Headings.

Pl ease don’'t wuse t
your documentation. Use Arial, Calibri or
Times New Roman with size 11 or 12pt
with line-spacing 1,5 and 2cm page
margins.

It is technical documentation so it is not
necessary to write a novel here. Write
briefly and concisely. However it is
necessary to describe your project in
details so don’t b
documentation from part 1 Introduction to
part 4 Conclusion should not have less than
15 and not more than 20 pages.

| recommend splitting the work between
both of you. Each one should write his part
that he/she was responsible of and then
you can “glue” it
and formulations. It is good if you can
establish some online documents e.g. on
Google Docs or Zoho Docs, share it
together and you can write to it
simultaneously, knowing the progress and
contents of document J
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| Koment §S WitéJsBokt description
1 F O I A | whatis this project about, how will it help
? the mankind and what was the reasons
that you have chosen this project (cca 1
page)

Tento projekt je o automatickyp ar kuj i.c iAmtautbg se mél o zastavit prTeE
otevrfe. Pot2yvedmudjwet ob azrai ddpezér Kkloevdaacti ol agtd nejde, J ak mi | e

zaparkuje tam. Po chvili by se auto méloajvdatdal ila katiné
opét zastavi

Celym smyslem tohoto projektu je pomoci ujeidstvu s
parkovani. Napft i kih( Zataviap fietde | b atroiliépraopuk vae asapiu sptr o gr am
otevfiaam@zeda@mkol iv chce, bez obav o své auto.
Jedni m z my cpracufl na tormatd diojektyj req, ¢ Z e movhyuuskidn edv@ dnost i
toho si myslim, Ze technologie, jako je tato, jso
technologiich se snaZzime naSe kazdodenni Ukoly zj
zkuSenosti ze 3pjoi n@sth@kemtosxa ntéekntm p.oroj ekt zvladnu
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[ Ko ment §$ THis ph& ill contain
theoretical information about your project.
~ oz x AN~ X You can write here analysis that you have
21 LA I— U A O O E O done before you start the project, describe
[ tools, technologies, computer languages,
software you have used to make the
. . . o L . B \, project etc. (6-8 pages)
Na trhu existuje pouze jedno pod?dBhsTeyotdReids.gehoi , kit
nejveétsi vyheoddawytj & u Zd cjkiieyt Stionmwu zadkazni k0 s pofkoment §$ THshpstdhould
.o , v s . . . v o1~ _~ | contain market analysis. You can write here
technol ogi i Ne vy h o,dlotdeirgklost vazieaptott € @ th @ jnseynsit éom hed if some similar solutions alreadly exists on
automati zovan. the market, what are their advantages and
disadvantages, how is your project
o . , . o . L, , different from existing solutions etc.
MU j systém je plné automati zovan a diky fomSyse
pfevezme kontrolu nad volant em, plynem i brzovym
vozidlem. Bez jakéhokoli | idského pificinéni, jedi
opravitelné.

Toyota Prius
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u  Jakby to m3o fungovat

Celni senzor auta detekude alfarsieébuara erayidaddviaeuts
sebou Z4d4dnou pfekdZzkeaednudlPattcd,zadng ehlbadptEm@dol né p:
boc&hsdénzorlna kazdé stranpiedakmol epotsek@ajnaiurcity pr
po¢ké&z to provzadndtnazké& .b dObrei sdad rany budou hledat |
bo¢ni senzory, které nalkamonapprhkowét mi Aubo sg§da
urcéené misto. dswuachwuidlei pop&racédtviatnadoenkvulda mpif &rdwn,i s

kde se auto zastavi.

0 Komunikace

VSe komuni kuje skrze Arduino Mega,t lde&alldagmv nvistprp

G Arduino Mega 2560

Jednd se o mikroprocesorovou desku zaloZenou na

p

vstupnich/vystupnich pind (ze kterych 14 | ze pou?z
anal ogovychTys{tuWptdwdr AR sériové porty), krystal

konektor, napaj ez ha &woehsetkatrotro,valcdSR | aci t ko.

U Ultra zvukovT Sensor

VysA8§ ultrazvuk na frekvenci 40 kHz kter proud? vzduchem a pokud naraz2 na objekt nebo p%k§ Ky, odraz?
se od n)/n2zplx do modulu. Vzd8enost objektu nebo p%k8 Ky vypol t&me na z8ladNrychlosti zvuku a
vzd8lenosti.
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U Sharp GP2Y0A21YKOF Seor

Tento senzor vzd8lenosti od firmy odrazZinfra | ervenl paprsek od objektT, aby zjistil, jak daleko jsou.
Vrac2 analogovnapli? kter®mT @bl t pougito k ur| en?, jak bl2zko je nejblig ¢oBjekt. Tyto senzory jsou
vhodn®pro detekci na kr§tkou vzd8lenost.

U Motor Shield L293D

Rozgf‘ujzczdeska pro motor zalogen8na | ipu L293D kterl je navrden na Szén2 4 stejnosml3ni ch motorT s
individu8in?m 8 bitovl m vI bl¥em rychlosti. Tak®mT ¢ oviSdat 2 krokov®motory (unipol&n?2a bipol§n?),
jedno c&vkov®nebo dvou cvkov® mezi-krokov®nebo mikro-krokov® Tak®obsahuje 4 H-Mosty kter®
poskytuj? ag0.6 amp® na jeden most (1.2 ¢pil ka) p$ napl¥2od 4.5 V do 36 V

U 4*DC 3V-6V Gear Reducer Motor

Motor na stejnosmIIn®napl32.
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Arduino IDE

VI vojov®prost®d2 Arduina sest&§z textov@o editoru pro psan2k- du, prostoru pro zpr8vy, textov®
konzole, lity s pSkazy pro bl g®funkce a Sidu nab?dek. PSpojuje se na hardware Arduina, nahr&v§
programy a komunikuje s nimi.

colkzd
Genuino

ARDUINO

AN OFPEM PROJECT WRITTEN, DEBUGGED,
AMD SUPPORTED BY ARDUIND.CC AND
THE ARDUINO COMMUNITY WORLDWIDE

LEARN MORE ABOUT THE CONTRIBUTORS
of [EELTELTNISN on arduino.co/credits

ot ol loRtoLlolE+ OB oL

Initializing packages...

3D Tisk 8&rna

3Dti skarna byla pozita pr o Vv(KNYJUBIKKASSELLinearp b al u
Delta "Fused Deposition Modelling" technologie

Prdmér:04mny sky

Materidl: PLA

naul

Koment §S Hdredm]ld:be a list
and description of technologies you have
used in your project. You can describe
electronic parts, motors, program
languages, frameworks, databases, servers,
tools like 3D printer/CNC machines,
sensor s,

tr



Programovac 2jazyk C++

V tomto programovacim | amzgiget 6ml dagsans&dd pnobve
jazyk, ktery vyvinul Bjarne Stroustrup jako rozsi
obecné programovaci funkce a zAaroven posleEyt @meér za
vzd i mpl ementovan jako kompilovany jazyk, a mnoho
nadace svobodného sof t waotouedostMdnyenrao smonfoth,a Ipntaetlf,o ramélc
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Jednoduché ¥fFe Potd ZzZleezpec¢nos

Pl né automati

Weaknesses

Opportunities
Vysoka Bezpecnost
PouCit & rozpo Get

Arduino Mega2560: 1 179 CZK

Motor Shield: 161 CZK

Sharp Senzor: 244 CZK

Ultraz v oSknéory: 4*94 CZK

Arduino kit (4*DC motor, 4*kola,2*podvozek): 1 476 CZK
Porovnt nN

NasSe :B436CZK i

Podobné Towrias{Sowd & s t):i23770)2064Y7 128 CZK

| Koment §S Yduith&uld write here
some SWOT analysis of your project,
describe used budget, make comparison
between costs of existing solution on
market and your solution, count the value
of work on |l abor

m
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3.1 Elektronika

Motor Shield

Ridi napeéti na
DC Motor 1
DC Motor 2

Sharp Sereor

Méfri vzdal enost

4 stejnosmérnych

#)(e)

ARefgnd13121116 8 8 7 6 5 4 3

5 ¢

.cilllo .

+M GND PUR
I3 v 6nd sv

Qe

Extra
Power

od objektl pfed

Analogo vy Vv +5V

Gnd

autem a

mot orech.

DC Motor 4

DC Motor 3

Ko ment §$ THis pbitt f the main
part of your project, where you will write
your solution of problem described in
introduction part.
write theoretical information, but provide
your concrete solutions, schematics,
sequence diagrams, program modules,
make some c allpaget)at

(Koment §$ InthebBeiical part, you

described used electronic parts —what
they are, what are they used in general. In
this practical part, you should describe
your PCB, how your electronic transforms
input signals to output signals, how do they
amplify signal, what values do they sense
from environment, how are they used for
feedback, how motors and other actuators
provide motion or energy transformation
or display infor ma

posil a




Ultr azvukov é Senzor

Mé¥fi vzdéalenost na pravé a |levé strané auta od ob

Vee (+5V) |

| | GND ( C to 0V or Ground)

Trig (Input Pin) E

StejnosmSn Smotor y

Ot 4a¢i koly podle toho kolik napéti dostane.

Vin

Gnd

Arduino Mega2560

Podl enaméfenych vzdal eWotosShidldoTvalkééd g opsa H ydb sa ugtnadp ¥ epsr o
senzory aby zacaly méfFit

Zapojen? doMotor Shield

L ® ‘ ST S R T R ® Iltra zvukov $Serzory
£° mERE¥Rizz Y Echo(Vlevo)*4,
COMNMUNICATION Tr|g( Vpravo )*4
Gnd(Vlevo)*4,
Vin(Vpravo )*4

Taky do Motor Shiegld



3.2 Programly Koment §$ Hdreydu phould write

concrete solutions. What modules did you
developed, how they communicate, how
did you solve security issues, what is
workflow of your program, how do you
HIavn J\program store data, how you receive/send data
through network or interfaces etc.

HI avni program s:Setupklodapdd ze dvou casti

VSetup()s e nachazi konfigur acesegiagikto&larii hmbyisly sttpg mAr d N
nebo vystup. Vstup je pro vzdvaylseisliogsmial wu né& sulutpr gz
senzory. To t aké r éalejikaj¢PassalBarierta Pack hafalse. Funkce Setup()j e spusSt éna
pouze jednou.

Loop()jenik dy nekonc¢ici smycka, ve které jsou volany hl
posl oupnost fLoop(kkdeiStarir e ps meyzGeme u jLeop(j» Endrepirezentugel & n i
moment kdy aut o do kkoonsCoié jspurmemtmdrimdmyt rQotjalzhkeyl nvi ky j sou
které jsou déle popsany pod
diagramem.

Is behind
barrier?

Go forward

Is in
parking

Is there a
barrier?

Check right side
for free slot

Is there
free slot?

Park left Repair position

lTurn right I [ Turn left ]

NN

Park right

Check for exit
barrier

Is there exit
barrier?

10



Go forward()

Tato funkce nastavuje smér a rychlost vSech 4 mot

Check for barrier()

Tato funkce:z&itkel ar zad aVevaptkossiph & o, zAst avi vUOzamopacka
oteviena. Také pf edéov oidmiimrkgace o st avu
Wait()

Tato funkce umozni vmzzaijdo $ut écnhivein & b zpdostoknay |, a caeb y¢ ebkyd r
majitele.

Repair position()

Tato funkce opravuje polohu vozu tak, aby bylar ovn &b éz et énou, kterda by mél a
tét o fdwnlkdei v piipadé, Ze vlz neni rovnobé&zny se st
Pass a barrier()

Tato funkce posune&owlz odmdf ébcbud ,a 2reasatudawi stoji za

Check left side for free slot()

Tato funkce patevBZ isuld asmed ena € e zda@ na
|l evé stépam&ovaltidokud | evy pfednblesenzor vrati

dostatecdné vel kou vzdapoetniotsatt , za¢t
kol i kr are.Vvzaledentkooms 2 & awtoese pohybuje a

ma néjaké zpozdéninez najde mohu n
kol ihkrAude muspedadIlneaj§itF ky vozfi i oto mist
najlel evy pfedni senzor, atot o b r dokuc
samé mistlewnaedmij deestez oaut cP z a

pfipravi se na parkovani vl e itani

cel 4af urpsktugee s e

11



Check right side for free slot()

Stejnéjakoprolevoustranu,azna to Ze se@rwye . cdelam&va na

Park left()

Tato funkce nashavprayé hs misiwivbniatdak , talkye viz se o
Nastavi takéekagnet oalpoairakbdoeyné st r ané.

Park right()

Tato funkce nas€haheéitréan ¢ c h i gdtiodzimgdtuo,r t ak Zgavav 1z se ot
Nastavi také& ek anmet r@oalpoaiapkboasdién a n é .

Turn right()

Tato funkce naémna vlie wé cshthiodipérieal ks fee asdbuyfdopramt o ¢
Turn left()

Tatofunkce nast avinaprryasvhél a s 8 ma ipli kel ysZee a u fdolevao t 0 ¢
Check for exit barrier()

Tato funkce:z&itkel v zwWpll echyrEbkdstin @ lidep &t avd v iz.

12



3.3 Melchanika

Obal pro ultrazvukov Ssenzory

udel
bych

al
j

e

jsem speci alni

posSkodil

Poméaha

obal \%

t aké

Sol
se

dWor ks

stabi

pro

tou.

| Koment §S Ifybuldédloped

some mechanical parts, gearboxes, cases,
models, chasis, etc. you can describe here
the process, show the sketches, describe
how it works,

ul



3.4 Testl OUT p

O¢ekavany vysl ede

k

je ten, Ze aut oevbfeeznpie an é ozt aés tpac

ve vyhledavani volného parkovaciho mista. Kdyz ta
a poté se vrati na cestu a pokracuje k dals§i zavo
Vysl edky mého testovani bytg rtemtéavslejpEefdakarpé
Gspésné poc¢kalo do otevieni zavory. Poté pfis§la n
|l ehkosti, ale kdyz doSlo na parkovéani couvanim, v
perfekt né a nékdy ne. Pfi nepovedeném zaparkovani by
PfiSel jsem na to, Ze problém byl v kolech, jelik
mnozstvi plochy kol a Hhylmu podZi tvg spgfeid kgt S&kenmio g ok
probl ém byl ten, Ze kola mého auta se neumély nat
pouze napajenim jednoho kola a tim se proveadl|l o za
nemlzZze byt tak pfesné.

14



[ Koment §S$ ThiblidtHe final part
of your “JbYoughowdrwrité i
< . £ " ., + ~| here if your project was successful or not.
0] Cdst projektu byla podle mého n&dzoru U'S P € § /e here what you learned (knowledge
vyfresSit mhbBpé&fzenKmosmautochevalody mkarjis,em ocekaval. and practical skills), what big problems did
you have to solve, what is the future of the
L, .. , L, L, . . , - project (do you plan to continue working
Nepl anuj i s ni nme onbic hsotdiol vea tn,e vpyrfoetSoezn € b ez p e € N 0 St |onit make it better, start business with
tas od ¢tasu budu pracovat. V budoucnu bych c¢ht &It Youcanwriesomeposible usages of
. . . . o v n . . , . , your project that maybe are not so obvious
az to vybeops izwse? avlatejsktudtecny par kovaci S Y S t € M| oraffects also some other areas of life.
Please write here also your opinion on
X X z . f teamwork, international cooperation, what
Hodnpngem se nauci l O programovani na Arduinu a hdiditgivemyouamjalsowh‘_ﬂtdiditget
Mysl im, Ze mam mnohem vice zansSyEmis s mi s gigilfsans ih € s fromyou. Each coin has two sides and also
. v , . . - ., .. e . - cross-border cooperation with limited
jak tézké je komuni kovatmisuwiekiymvzamngliniecziem&, @ acetimetowork together on one place
rozumeét Jediny probl ém byl , kdyco jjssmee ncehlreo hr g v | hasitsprosand cons. (1-2 pages)
fekne, ale to.se stalo jen péarkrat
Na zd@la&ir jfdem,ve&lemi rad, zZe jsem moblemnaitkkymt o mur ¢
projektu mohl <cestocat do zahrani i

15



5 Reference
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https://auto.howstuffworks.com/car-driving-safety/safety-regulatory-devices/self-parking-carl.htm

https://www.yourmechanic.com/article/how-to-use-intelligent-parking-assist-in-a-toyota-prius-by-jason-

unrau

https://en.wikipedia.org/wiki/C%2B%2B
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Koment §S$ Ifybut 2] :
documentation has some quotations or
you copied some texts e.g. in theoretical
part, you should write here name of book,
magazine, URL of website in numbered list
and refer in your text to this number.
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