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ANOTACIJA

Lai automatiz€tu — noprogrammétu — kadu procesu, darbinatu to, izmantojot
makontehnologijas, parasti ir nepiecieSams dators — kvadratiskas formas lieta, ko varétu
izmantot programmeéSanai un ko nevar nopirkt par viena partikas veikala apmekl&juma ceka
summu, atri ielikt kabata un aiznest uz majam. Tap&c problémjautajums ir, ka uzprogrammet
un darbinat kadu risinajumu maksimali 1&ti, izmantojot kadu mobilu, mazu iekartu, pieme&ram,
mikrodatoru?

Magistra darba mérkis un rezultats ir uzprogrammeéts un attalinati darbinams, 1&ts un
mobils risingjums, kas izmanto kreditkartes lieluma mikrodatoru Raspberry Pi, kameras
moduli un programmésanas valodu Python, veic slégta teritorija iebrauco$u automasinu
fikséSanu, numuru atpaziSanu un registra izveidi. Registrs ar automasinu iebraukSanas laiku
un numura datiem ir pieejams un klongjams no Google Drive ar ne vairak ka 5 min
novélosanos.

Atslégvardi: vienplates dators, mikrodators, Raspberry Pi, Python, OpenALPR,

videokamera.



ABSTRACT

The theme of master thesis: The use of microcomputer Raspberry Pi for car license plate

recognition and car flow registation.

In order to automate — code — any process, run it by using cloud technologies, usually it
has a need for a computer - a square thing that could be used for programming and cannot be
bought by one supermarket receipt amount, quickly put in a pocket and carried home. So the
challenge is how to code and run any solution the most inexpensive using a mobile, small
equipment, such as a microcomputer?

The goal and the result of the Master's thesis is coded and remotely operated, cheap and
mobile solution that uses a credit card sized microcomputer Raspberry Pi, camera module and
the programming language Python, fixes incoming and out coming cars in a closed area,
recognizes the car license plate number and creates the register. The register with the car in or
out time and license plate number data is available and downloadable from Google Drive not

more than 5 minutes later.

Keywords: single-board computer, microcomputer, Raspberry Pi, Python, OpenALPR,

videocamera, 1oT.



AUTOREFERATS

Magistra darba apskatitas problémas (I€ts un mobils teritorijas novéro$anas risinajums
ar automasinu plasmas registru) svarigums ir pec iesp&jas plasak izpétiti pasaulé pieejamie
mikrodatori, un novitate — iestades vajadzibam pielagots — uzprogrammeéts Kustibas sensors ar
automasinu numuru atpaziSanu un plismas registru — lietu interneta (10T) sastavdala.

Literaturas izpé€tes ietvaros ir izmantoti dazadi avoti: gramatas, Zurnali, zinatniskie
raksti, interneta piejama informacija par mikrodatoriem un atvérta koda risinajumi.
Zinatniskie raksti un atsauces uz tiem mekl&tas datu bazes, pieméram, ACM Digital Library,
IEEE Xplore, Google Scholar, izmantots arT atsaucu parvaldibas riks Mendeley.

Magistra darba pamata (tikai izmantoto avotu saraksta ieklautie) ir 29% zinatniskie
raksti, 19% - gramatas, 10% - Zurnala ,,The MagPi” raksti un 43% - dazadi raksti interneta.
Internets ka avots ir arT plasi izmantots, apkopojot datus par mikrodatoriem no to razotaju
majas lapam. Literatiiras parskata rezultata ir:

1) definéts vienplates datora jédziens un apskatita to raSanas vésture, attistiba, novitates;

2) apskatiti pasaulé popularakie mikrodatori, veicot to salidzinasanu péc dazadiem kritérijiem
(cena, veiktspgja, ievadizvades saskarnes un pieslégvietas, audiovizualas saskarnes,
izmers, citi fiziskie un elektriskie parametri);

3) analizétas mikrodatoru priekSrocibas un trikumi, lai izdaritu viena mikrodatora izvéli
magistra darba risinajuma vajadzibam;

Magistra darba praktiskas dalas ietvaros ir izveidots risinajums, kas veic slégta teritorija
iebraucos$u automasinu registrésanu: fotografésanu, automasinas numura atpaziSanu, att€lu un
datu sinhronizaciju ar Google Drive, padarot iespgjamu teritorijas kontroli attalinati,
izmantojot makontehnologijas. Tadgjadi ir sasniegts galvenais izvirzitais mérkis — maksimali
1&ti radit mobilu tehnologisku risinajumu, kas var aizvietot teritorijas sargu un nodro§inat
iestades administrativas dalas vaditaju ar informaciju, vai teritorija iebrauc automasina, kurai
ir izsniegta caurlaide vai kada cita automasina.

Magistra darba izstradei veltito laiku (vairak ka 800 stundu) var sadalit $adi:

1) darba mérka, problémas defin€Sana, literatiiras un atvérta koda risinajumu izpéte (tai
skaita, atlase, analize, tulkoSana, rezultatu apkoposana) — 25%;

2) pasaulé pieejamo mikrodatoru analize, risinajumam piemérotaka mikrodatora izvéle,
iegade — 20%;

3) tehnisko detalu iegade, salikSana un programmatiiras instalacija — 5%;

4) risinajuma programmeésana, atveérta koda komponensu pielagosana, testéSana un ievieSana
uznémuma — 40%;

5) Magistra darba rakstiSana un noformésana — 10%.

Darba rezultatam ir ne tikai risinajuma izveidosanas apraksta vertiba, bet ar1 praktisks
raksturs ka lietu interneta (10T) sastavdalai. Risinajums darbojas un ir ieviests vienas iestades
slegtas teritorijas noveroSanai, teritorija iebraucoSu un no tas izbraucoSu automasinu
registréSanai. Interese par $o risinajumu ir radusies arT uznémumiem. NO Administrativas
dalas vaditaja ka lietotaja ir sanemti arl ierosindjumi risinagjuma uzlabosanai un talakam
darbam.

Uz darba izmantotiem citu autoru petijjumu rezultatiem un idejam ir noradita atsauce.
Darbs ir parlasits un parbaudits pret kontrolsarakstu. Darba kvalitate (ievades un valodas
kludas) ir parbauditas arT programma Microsoft Word 2010, izmantojot Tildes Birojs 2011
piedavato latvieSu valodas pareizrakstibas riku.
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APZIMEJUMU SARAKSTS

AMD — Amerikas kompanija, kas razo pusvaditajus, datoru procesorus un ar tiem saistitas
tehnologijas (Advanced Micro Devices)

API — lietojumprogrammu saskarne (Application Programming Interface)

ARM - datoru procesoru instrukciju kopas arhitektiira, kas balstita uz Lielbritanijas
kompanijas ARM Holdings izstradato samazinato instrukciju kopuma skaitloSanas
arhitektaru (RISC - Reduced Instruction Set Computing)

ASV — Amerikas Savienotas Valstis

ATX — matesplates konfiguracijas specifikacija (Advanced Technology eXtended)

CMS - satura vadibas sist€éma (content management system)

Composite — analoga viena kanala video parraide (bez audio), kas parraida standarta video,

parasti, pie 4801 vai 5761 izskirtspgjas

CSI — kameras seriala saskarne (Camera Serial Interface)

CPU - centralais procesors (central processing unit)

DDR - divkar$a datu atruma sinhrona dinamiska brivpiekluves atmina (Double data rate
SDRAM)

DSP — digitala signala apstrade (Digital Signal Processor)

EEPROM - energoneatkariga, elektriski dz&€Sama programmeéjama, tikai nolasama atmina

(Electrically Erasable Programmable Read-Only Memory)

EPROM — parprogramméSana lasamatmina, atminas tipa mikroshéma, kas saglaba
informaciju, kad stravas padeve ir izslégta (Erasable Programmable Read Only
Memory)

eMMC — energoneatkarigs, iegultas atminas kartes standarts (embedded Multi Media Card)

Ethernet — datoru tiklu tehnologija (pieméram, lokaliem un lielpilsétu tikliem)

EUR - eiro, eirozonas oficiala valiita

Flash — energoneatkarigs datu uzglabasanas lidzeklis

GbE — tikls Ethernet ar datu parraides atrumu 1°000°000°000 biti sekundé (Gigabit Ethernet)

GB — datu apjoma mérvieniba (gigabaits)

GHz — frekvences mérvieniba (gigahercs)

GPIO — universala ievadizvade (General purpose input/output)

GPS — globala pozicionésanas sistéma — kosmosa satelitu navigacijas sistéma, kas nodrosina
atraSanas vietas un laika informaciju visos laika apstaklos, jebkura vieta vai tuvu
Zemei, kur ir briva redzamibas linija ar ¢etriem vai vairak GPS pavadoniem (Global
Positioning System)

GPU - grafiskais procesors (Graphics Processing Unit)
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HDMI — augstas izskirtsp&jas multivides interfeiss (High-Definition Multimedia Interface)

HTML — hiperteksta iezim&sanas valoda (HyperText Markup Language)

IDE — integréta izstrades vide (Integrated Development Environment)

I/0 — ievadizvade

IT — informacijas tehnologijas

IS — informacijas sist€ma

KB — datu apjoma mervieniba (kilobaits)

LXDE — bezmaksas, viegla darbvirsmas vide (Lightweight X11 Desktop Environment)

LPDDR — mazjaudas atmina DDR (low-power DDR)

LVDS - zemsprieguma diferenciala signals (Low-voltage differential signaling)

MB — datu apjoma mérvieniba (megabaits)

MHz — frekvences mérvieniba (megahercs)

N/A — nav attiecinams

NOOBS - jauna neiepakota programmatiira, viegli instaléjama operétajsistéma (New Out Of
the Box Software)

PCB - shémas plate (printed circuit board)

PVN — pievienotas vertibas nodoklis

RAID — neatkarigu disku redundants kartojums, datu uzglabasanas virtualizacijas tehnologija

(Redundant Array of Inexpensive Disks)

RAM — brivpiekluves atmina (random-access memory)

RISC OS Open Ltd. — IT konsultaciju un programmatiiras sabiedriba ar ierobezotu atbildibu

SATA - seriala datoru kopnes saskarne, kas savieno resursdatora kopnes adapterus ar
lielapjoma atminas iericém, piemé&ram, ar cietajiem diskiem un optisko disku iekartam
(Serial ATA)

SD — drosa digitala karte, energoneatkariga zibatminas karte (Secure Digital)

SRAM - statiska brivpiekluves atmina (static random-access memory)

QEMU - bezmaksas un atvérta koda parraugs, kas izpilda aparatiiras virtualizaciju (Quick

Emulator)

USB — universala seriala kopne (Universal Serial Bus)

USD — Amerikas Savienoto Valstu dolars, valiitas vieniba (United States dollar)

VIA — Taivanas kompanija, kas razo integrétas shémas (ar1 procesorus)

Wi-Fi — lokala bezvadu tehnologija

? — informacija nav pieejama



IEVADS

Lai automatiz&tu — noprogrammétu — kadu procesu un péc tam darbinatu to, izmantojot
makontehnologijas, parasti ir nepiecieSams dators — kvadratiskas formas lieta, ko varétu
izmantot programméSanai un ko nevar nopirkt par viena partikas veikala apmekl&juma ceka
summu, atri ielikt kabata un aiznest uz majam. Saja magistra darba ir risinats
problémjautajums, ka uzprogrammeét un darbinat kadu risinajumu maksimali 1&ti, izmantojot
kadu mobilu, mazu iekartu, piem&ram, mikrodatoru.

Misdienas datori vairs nav tikai kvadratiskas formas lietas, ko izmanto darbam. Dators
ir viss, kas satur programméjamu datu apstrades bloku, pieméram, sp&lu konsole, viedtalrunis,
GPS iekarta, plansSetdators un cita veida ierices. Tas ir lietas, ko m&s izmantojam darba,
komunikacijai, relaksacijai un citiem mérkiem. Sis iekartas seko vienkarSam komandu
sarakstam vai instrukcijai soli pa solim, ko sauc par programmul.

Raspberry Pi ir viena no iekartam, kas ir pietickami 1&ta un vienkarSa, lai varétu
nodro$inat automasinas fikséSanu, att€la atpaziSanu, lai iegiitu datus par automasinas numuru
ta automatiskai ievadei datu bazge, tadejadi nodrosinot slégtas teritorijas kontroli un ne tikai.
Raspberry Pi faktiski ir izejmaterials — plate, kura var iestradat dazadas programmas un péc
tam tas izmantot citas iekartas. Raspberry Pi létums izpauzas ari taja, ka iekarta izmanto
Linux, kas ir atvérta koda operétajsisttma, un uz ta ir iesp&jams izmantot vienkarSu
programmeéSanas valodu Python, lai uzprogrammétu daznedazadus risinajumus. Ta ka
programmatiira (nepiecieSamiba iegadaties licenci) ir viena no komponentém, kas sadardzina
programmeéSanas prieku un datora izmantoSanu vispar, tad bezmaksas atveérta koda
operétajsistémas Linux izmanto$ana izskaidro Raspberry Pi Ietumu.

Magistra darba uzdevums ir, izmantojot vienplates datoru un programmésanas valodu
Python, demonstrét 1&tas, mazas un vienkarSas iekartas tehnologiskas iespgjas, pieméram,
izveidot mobilu risinajumu — uzprogrammét 1) kustibas sensoru, kas darbojas, analizgjot
kameras uznpemtos att€lus, 2) automaSinu numuru atpaziSanas risindgjumu un 3) automasSinu
pliismas registru, kas glabajas Google Drive.

Magistra darba mérkis ir pieradit Raspberry Pi — I&tas un vienkar$as iekartas —
tehnologiskas iesp&jas: uzprogrammét kustibas sensoru, kas analizé att€lus, veic att€lu
atpaziSanu, registré teritorija iebraucoSanas automaSinas laiku un atpazita automasinas
numura datus registra. Izvirzita mérka motivacija ir saistita ar vienas iestades administrativas
dalas vaditaja pasttijumu radit tehnologisku aizvietaju teritorijas sargam, kas nodro$inas vinu
ar informaciju, vai slégtaja iestades teritorija iebrauc automasina, kurai ir izsniegta caurlaide,

vai kada cita.



Vienlaicigi magistra darbs demonstré risinajumu problémai, ka apgiit programméSanu
I&ti, atri un vienkar$i, izmantojot kadu mobilu, mazu iekartu — vienplates datoru —
mikrodatoru. Pasaul€ ir vairaki vienplates datoru razotaji un art uzdevumu klasts, ko varétu
risinat ar vienplates datoru, ir plass. Tapéc magistra darbam ir izvirziti $adi apaksuzdevumi:

v" apskatit pasaulé pieejamos popularakos vienplates datorus - mikrodatorus;

v’ iegadaties un sagatavot darbam vienu no vislétakiem mikrodatoriem (Raspberry Pi);

v izvéléties vienkarSu programméSanas valodu talakam darbam, salidzinot Python ar
Visual Basic;

v" izmantojot valodu Python, uzprogrammét timekla serveri un vienkar$u majas lapu;

v’ palaist darbiba timekla lapu, test&jot no dazadam iericém (datoriem, plansetdatoriem,
viedtalruniem);

v’ iegadaties, sagatavot darbam videokameru un darbinat to, izmantojot valodu Python;

v" uzprogrammgét kustibas sensoru, kas analize att€lus, ko fiksé Raspberry Pi kamera;

v’ uzinstalét automas$inu numuru atpaziSanas biblioteku OpenALPR un ar to saistitas
bibliotekas (leptonica, opencv, tessdata, tesseract u.c.), pielagot tas Latvijas
automasinu numuru atpazisanai,

v uzrakstit Bash skriptus, kas veic automa$inas numura atpaziSanu un ierakstiSanu
teksta datné CSV kopa ar laiku, ka arT datu un attélu sinhronizaciju ar Google Drive;

v testét risindjumu slégta teritorija, kur automaSinu plisma ir neliela, ka arT uz ielas,
kur ir intensivaka satiksme.

Izvirzita magistra darba merka sasniegS8anai izmantota izpétes, analizes,

programmeésanas un test€Sanas metode.

Saja magistra darba termins ‘mikrodators’ ir lietots ka sinonims terminam ‘zemo
izmaksu dators’ un ‘vienplates dators’, lai gan terminologiski pareizaks nosaukums ir
,vienplates dators” saskana ar Latvijas Zinatnu akadémijas Terminologijas komisijas veidoto
akadeémisko terminu datubazi AkadTerm! [12]. Arvalstu literatira vienplates datoru
apzimésanai biezi tiek lietots termins ‘zemo izmaksu dators’ [13] un ‘vienplates dators’ [17].

Magistra darbu veido teorétiska un praktiska dala. Teorétiskaja dala ir apskatiti pasaulé
pieejamie popularakie vienplates datori, veicot to salidzinajumu pé&c cenas, veiktspgjas,
pieslégvietam, audiovizualam saskarném, fiziskiem un elektriskiem parametriem. Tapat
teorctiskaja dala ir apskatita vienplates datoru rasanas vésture, Raspberry Pi arhitektiira un
tehniskas iespgjas, ka arm programmésanas valoda Python, atbildot uz jautajumu, kapéc
magistra darba ietvaros ir izv€leta tieSi programmésanas valoda Python, nevis cita. Praktiska

dala ir veltita magistra darba definéta risinagjuma programmgsanai, testé€$anai un darbinasanai.

! http://termini.lza.lv/term.php?term=single%20board%20computer&list=&lang=EN&h=yes
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http://termini.lza.lv/term.php?term=single%20board%20computer&list=&lang=EN&h=yes

So risinajumu ir planots veidot no programméesanas valoda Python programméta timekla
servera un majas lapas, kas ik péc 5 sekunzu intervala attélo aktualako Raspberry Pi kameras
uznemtu att€lu, no kustibas sensora, kas analiz€ kameras uznemto attélu, gener&jot jaunus
att€lus, ja ir notikusi kustiba. Automa$inu numuru atpaziSanas, uzpemto att€lu un datu
sinhronizacijas ar Google Drive risinajumu ir planots realizéts, izmantojot Bash skriptus.
Nobeigums un secindjumi satur darba galvenos rezultatus, secinajumus un priekslikumus.

Darba izmantotas literatiiras un avotu sarakstu satur p&dgja nodala.
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1. Vienplates datori

Vienplates dators ir vienkar$s dators, kas ir izstradats uz vienas shémas plates. Tas ir
pilnvertigs dators tada nozimé, ka ietver visas funkcijas, kuras parasti ir raksturigas pilnigam
datoram: ievadizvades (I/O), datu apstrades iesp€jas, mikroprocesoru(rus), atminu un spgju
uzturét programmas izpildi [6]. Vienplates datori tika raditi demonstrésanas, iegulto sisteému,
izglitibas sisttmu vajadzibam vai izmanto$anai ka iestradatiem datoru kontrolieriem. Dazada
veida majas datoros vai portativajos datoros Vvisas funkcijas ir integrétas viena iespiedshémas
platé. AtSkirtba no personaliem datoriem, vienplates datori visbiezak nepiedava
paplasinasanas slotus periferijas funkcijam vai paplaSinasanas iesp&jas. Dazi vienplates datori
ir veidoti ta, lai tos var€tu iespraust aizmugures platé sist€mas paplasinasanas noluka.
Vienplates datori ir veidoti, izmantojot plasu klastu mikroprocesoru. Vienkar$aki modeli,
piem@ram, izstradati datoru hobijiem, biezi izmanto statisko RAM un zemu izmaksu astonu
vai 16 bitu procesorus. Citi veidi, pieméram, asmens serveri (blade servers), ietver visu
servera datora atminas un procesora veiktsp&ju kompakta formata [17]. Vienplates datorus
déve arl par mikrodatoriem — loti maziem vienplates datoriem, kas izméros salidzinami ar
kreditkartes lielumu un patéré relativi maz energijas. Tiem parasti nav ar ventilatora un citas
sastavdalas. Tie var darbinat jebkuru normalu programmatiiru, kas ir uzrakstita atbilstosi to
arhitekttrai (parasti ARM), un tiem nav ari augstu prasibu attieciba pret resursiem. Tie
visbiezak ir konstruéti ka "sisttma mikroshéma”, un tiem parasti ir daudz ievadizvades

savienotaju, kuri atbalsta arT GPIO tapas, lai var€tu pievienot pielagotu aparatiiru [1].

1.1. Iss ieskats veésturée

Amerikanu Zurnala ,,Radio-Electronics” 1976.gada maija numura pieminéts pirmais,
istais vienplates dators "dyna-micro", kas bija balstits uz Intel razoto un 1974.gada aprili
izlaisto 8 bitu mikroprocesoru C8080A, izmantoja ari Intel pirmo EPROM (erasable
programmable read only memory) C1702A — atminas mikroshému, kas saglabaja datus, ja
stravas padeve bija atslégta. 1976.gada ,,Dyna-micro” atkartoti parstradaja un nosauca par
"MMD-1" (Mini-Micro Designer 1), kas bija plasak pazistams ka parauga mikrodators
popularajas 8080 "BugBook" laika sérijas [17].

Vienplates datori ir pieminéti arT majas datoru agrina véstur€, pieméram, BBC Micro un
Acorn Electron, kas ir kompanijas ,,Arcon Computers” radita majas datora BBC Micro
budzeta versija ar 32 kilobaitiem RAM un ROM ar BBC BASIC V2 programmeésanas valodu
un operétajsistemu. Citi tipiskie senie vienplates datori, pieméram, KIM-1, biezi tika piegadati
bez korpusa, ko savukart pievienoja saimnieks. Citi pieméri ir Ferguson Big Board un
Nascom [17].
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Lidz ar datoru attistibu notika strauja pareja no vienplates datoriem uz datoriem,
konstruétiem no matesplates ar tadam meitasplates nodroSinatam funkcijam ka, piemeram,
serialie porti, diskdzina kontrolieris un grafika. Nesena modernaku mikroshému komplektu
pieejamiba nodroSina lielako dalu ievadizvades funkciju ka iegultas komponentes, kas
matesplates razotajiem lauj piedavat matesplates ar jau iebtivétu ievadizvades funkcionalitati,
kas tradicionali bija meitas plasu parzina. Lielaka dala personalo datoru matesplasu tagad
piedava uz plates iebuivétu diskdzinu atbalstu, tostarp IDE un SATA ar RAID, grafiku,
Ethernet un tradicionalo ievadizvades funkcionalitati, piem&ram, serialos un paralélos portus,
USB un tastatiiras / peles atbalstu. Iesprauzamas kartes tagad biezak ir augstas veiktsp&jas
grafikas kartes (isti grafikas Iidzprocesori), augstas klases RAID kontrolieri un specializ&tas

ievadizvades kartes, pieméram, datu ieguves un DSP (Digital Signal Processor) plates [17].

1.2. Pielietojums

Vienplates datoru razoSana kluva iesp&jama, palielinot integréto shému blivumu.
Vienplates konfiguracija samazina sist€mas kopg&jas izmaksas, samazinot nepiecieSamo
shémas plasu skaitu, ka ar1 izslédzot savienotajus un kopnes dzinu shémas, kas citadi tiktu
izmantotas. Saliekot visas funkcijas uz vienas plates, var iegiit mazaku vispar€jo sistemu,
pieméram, lidzigi ka piezimjdatoros. Savienotaji bieZi ir droSibas problemu avots, tapéc
vienplates sistéma novers §is problémas [17].

Vienplates datorus visparigi definé péc divam noteiktam arhitektliram: bez izverses
slotiem un ar slotu atbalstu. legultie vienplates datori ir vienibas, kas sniedz visu
nepiecieSamo ievadizvadi un neparedz spraudnu kartes. Tos parasti izmanto speléem (sp€lu
automati, video pokeri), kioskos un masinu kontrolei. legultie vienplates datori ir daudz
mazaki neka datoros atrodamas ATX tipa matesplates, un tie nodrosina ievadizvades
sajaukumu industrialam lietotném, pieméram, iebuvétai digitalai un analogai ievadizvadei,
ieblivetai sakngjamai zibatminai (novérSot nepieciesamibu péc diska dzina), ne video, u.c.
Termins "vienplates dators" visparinati tiek attiecinats arT uz arhitekttru, kur vienplates dators
ir pieslégts aizmugures platei, lai nodrosinatu ievadizvades kartes. Attieciba uz PC104, kopne
nav aizmugures plate tradicionalaja nozimé, bet gan virkne kontakta tapu, kas lauj pieslegt
ievadizvades plates [17].

Vienplates datorus visbiezak izmanto industrialas situacijas, kad tos izmanto statnes
(rackmount) formata procesa kontrolei vai iestrada citas ieric€s, lai nodroSinatu kontroli un
saskarnes. Pateicoties loti augstam integracijas, samazinatam sastavdalu skaita un
samazinatam savienotaju skaita ITmenim, vienplates dators ir mazaks, vieglaks, energijas
efektivaks un uzticamaks neka vairak-plasu dators. Vienplates datora galvena prieksrociba,

salidzinot ar ATX matesplates datoriem, ir izmaksas. Matesplates razo miljoniem attieciba uz
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patérétaju un biroja tirgiem. Savukart vienplates datori ir specializéta tirgus nisa. Tie tiek
razoti daudz mazaku skaitu ar izrietosi lielakam izmaksam. Matesplates un vienplates datori
piedava lidzigu limeni funkciju integracijas nozimé. Matesplates atteice vai standarta maina
izraisis lidzvertigu aizstajéju [17].

Vienplates datorus literattira dévé ar par zemo izmaksu datoriem [13]. To funkcionalas
iespgjas svarstas no timekla parlikoSanas un biroja programmu atbalsta lidz pilntiesiga
servera funkcionalitatei. Jaatzim€, ka, pateicoties tehnologiju straujajai attistibai, zemo
izmaksu datori Sodien sp€j daudz vairak neka jaudigi serveri vakardien (pirms vairakiem
gadiem). No otras puses, zemo izmaksu datora pamata ir operétajsisttma Linux [15], lai
pienemtu aparatiiru un nodro§inatu pamata funkcionalitati par minimalam izmaksam [13].

Zemo izmaksu datoru izmantoSanu pamata var iedalit $adas kategorijas:
v’ izglitibai,
v" lietoSanai biroja (neintelektisko terminalu aizvietotajs);
v' plano klientu aizvietotdjs;
v/ zemo cenu serveri;
v’ atri izvietojamas ekspromta sisteémas [13].
So uzskaitljumu, protams, var papildinat arf ar citiem mérkiem (eksperimentaliem,

hakera darbibam, majas automatizacijas vajadzibam u.c.) atkariba no lietotaja noliikiem.

1.3. Veidi

Zemo izmaksu datoru veidus var klasificét, balstoties uz procesoru (CPU) un formas
faktoru. Nemot véra tehnologiju attistibu un piesatinato tirgu, skaidra un izsmelosa vienplates
datoru definicija un iedalfjums nav iesp&jama. Toties aptuvens, tuvinats iedalijums var viest
skaidribu un noderét, vadoties péc darba veida, kam to var izmantot, un sisteémas veiktspé&jas.

Vienplates datorus var iedalit p&c procesora, sist€émas, kas darbojas uz:

v" ARM bazes CPU

v' Intel bazes CPU

v VIA bazes CPU

v' AMD bazes CPU [13]

1.4. PriekSrocibas un trikumi
Zemo izmaksu datoriem ir vairakas priekSrocibas un trikumi. Lai sniegtu 1su parskatu
un aptuvenu skaidrojumu, ko var sagaidit un ar ko jarékinas, invest&jot zemo izmaksu datora,

galvenie desmit kritériji ir apkopoti priekSrocibu un trikumu analizes matrica (sk. 1.1. tab.).
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1.1. tabula
Vienplates datoru prieksrocibas un trikumi [13]

PriekSrocibas Trikumi

Izmaksu faktori [21, 11, 19] AtjauninaSana un paplasinasana ir jautajums

Formas faktors parasti ir mazs [19] Ierobezots argjo periferijas iericu un paplasinasanas
karsu atbalsts

Piemérots teksta apstrades lietojumprogrammai | Tas nav modernu lietojumprogrammu dzingjspeks

Parasti Linux bazéts [15] Ir jautajums cilvékiem, kuri izmanto Windows

Lielisks resurss hobijam Nav piemérots apjomigam lietojumprogrammam

Zems energijas patérins [4, 19] Veiktspgja ir kritiska

Jaunu biznesu attistiba Joprojam neskaidrs tirgus

Parasti iztiek bez dzes€Sanas Ierobezota veiktspgja

Pardod tikai ka plati Ir nepiecieSami papildus piederumi (aksesuari)

Plasas iespgjas Nav piemérots grafiskam/resursus prasosam
lietojumprogrammam

1.5. Vienplates datoru apskats

Pasaulg ir pieejami daudz un dazadi vienplates datori (sk. 1.pielikuma). Tos var atskirt
péc cenas, izméra un tehniskiem parametriem. Dazi no tiem piedava labaku veiktsp&ju un
vairak atminas neka citi. Daziem no tiem var biit loti dazadi savienotaji, kamér citi piedava
tikai nepiecieSamo minimumu. Dalai no $im iericem var pievienot pielagotu aparatiiru,
izmantojot universalas kontakttapas, kamer citas ir vairak integrétas un mazak pielagojamas.
Lielaka dala no vienplates datoriem ir balstiti uz ARM arhitektiiru, kas ierobeZo to lietoSanu
operétajsisttmam, pieméram, aprobezojoties ar Linux, Android, kaut gan dazi mikrodatori
spej parsteigt arT ar x86 un uz tiem izdodas pat palaist Windows [5]. Lai gan parasti tie ir
mazi, starp tiem joprojam ir nozimigas atSkiribas izméra zina. DaZi no tiem ir paredzeti
lietotajiem majas, kamer citi ir projekteti hakeriem un datoru ekspertiem. Visbeidzot, bet ne
mazsvarigak, cena mikrodatoriem var atSkirties ievérojami. Tap€c, piem&ram, pirms pirkuma
izveles izdariSanas, nozimigs ir tirgus apskats un popularako mikrodatoru salidzinajums
dazadas kategorijas, protams, pievérSot uzmanibu ari tehniskiem parametriem, vadoties péc
ta, kadam noltikam vienplates dators tiks iegadats un kadu mérki ar to planots sasniegt.
1.4.1. Salidzindjums pec cenas

Nemot véra, ka magistra darba meérkis ir demonstrét automasinu pliismas registra
risingjumu, izmantojot maksimali 1&tu vienplates datoru, tad, nepretend€jot uz pilnigi
izsmeloSu pasaulé pieejamo mikrodatoru uzskaitfjumu, ka pirmais salidzinajuma kritérijs ir
izvirzita cena, ievieSot piecas kategorijas $adiem cenu diapazoniem:

1. kategorija — viszemaka cena (0-35 EUR) - XS

2. kategorija —zema cena (36-50 EUR) - S

3. kategorija — vidgja cena (51-100 EUR) - M

4. kategorija — augsta cena (101-150 EUR) - L
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5. Kkategorija — visaugstaka cena (151 EUR un vairak) - XL

Cenu diapazona kategorija ir noteikta un noradita 1.pielikuma ieklautas tabulas 4. aile
(sk. 1.pielikuma), kur apzim&jums ,,?” nozimég, ka attiecigo informaciju neizdodas noskaidrot.
Cenu avots ir razotaju majas lapas timeklIi un interneta veikali, kas apskatitas laika posma no
2016.gada decembra Iidz 2017.gada februarim. Tatad, pirmkart, tas atseviskos gadijumos ir
cenas bez PVN, un, otrkart, 1. kategorija klasificgto vienplates datoru cena, veicot to iegadi
kada interneta veikala, ar PVN var parsniegt 35 EUR robezu. Ari tad, ja mikrodatoru izdodas
iegadaties eBay vai kada ASV interneta veikala, sanemot preci Latvija, jareékinas ar muitas
nodokli (PVN). Nemot véra, ka lielaka dala mikrodatoru cenu razotaju majas lapas ir
pieejamas USD valita, tacu valiitas kurss USD/EUR péc Latvijas Bankas noteikta valiitas
kursa 28.02.2017 ir 1,059702, proti, ASV dolara valiitas kurss ir gandriz lidzvértigs eiro (vai
driz tads biis), tad cenu diapazonos noraditas cenas nosaciti var uzskatit ka eiro cenas (1:1),
nepilnos 6 centus norakstot uz vienplates datora piegades un pieejamibas nodro$inasanas

Eiropa izmaksam.

Letako mikrodatoru salidzinajums péc cenas

Raspberry Pi 3 Model B
Raspberry Pi 2 Model B
Raspberry Pi B+

35
35
35
Raspberry Pi B 35
OLinuXino A13 MICRO 35
Banana Pi M1 34,92
RloThoard ? 33,03
Orange Pi Plus 2E 33,03
ODROID C1+ 33,03
Rikomagic MK802 base, + /1l 33,02
NanoPi 2
OLinuXino A10 LIME
ODROID W
PINE Ab4+ 2GB
Arduino UnoR3
Orange Pi PC Plus
Orange Pi
Raspberry Pi A
Raspberry Pi A+
pcDuino Lite
PINE Ab4
Orange Pi PC
Orange Pi Lite

Mikrodatora nosaukums

Raspberry Pi Zero Wireless
Orange Pi One

C.H.LP.
NanoPi NEO (256 MB, 512 MB)
Orange Pi Zero

Raspberry Pi Zero

0 5 10 15 20 25 30 35 40
Cena EUR

1.1. att. Letako vienplates datoru salidzinajums péc cenas (~EUR)

2 www.bank.lv/statistika/datu-telpa/galvenie-raditaji/valutu-kursi#Cits datums
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Detalizétak apskatot 1€takos, pirmas cenu diapazona kategorijas mikrodatorus, atrodot
jau konkrétu vienplates datora iegades vietu (interneta veikalu) un pieskaitot PVN, ir
uzskatamak redzams Iideris — 1&takais mikrodators — Raspberry Pi Zero (sk. 1.1.att.). Tomér
létakais v€l nenozimé labakais un talakie salidzinajumi tiek veikti, lai noskaidrotu tiesi
magistra darba izvirzito uzdevumu izpildei piemérotako mikrodatoru, maksimali ievérojot

nosacijumu ,,vislétakais risinajums”.

1.4.2. Salvdzindjums péc veiktspéjas (procesora un atminas)

Ievérojot magistra darba uzdevumu demonstrét noderigu risinadjumu — automasinu
kustibas sensoru ar numuru atpaziSanu — Uz I&ta vienplates datora, talak tiek apskatiti tikai
1.pielikuma icklautaja tabula redzamie pirma cenu diapazona (/idz 35 EUR) un 1.1. attéla
redzamie I&takie vienplates datori, veicot to salidzinajumu p&c procesora, grafiska procesora

un atminas (sk. 1.2. tab.).

1.2. tabula
Letako vienplates datoru salidzinajums péc procesora un atminas
CPU RAM
Nosaukums Arhitektiira Olfo. S GPU Apjoms Veids
oli vence
Raspberry Pi | ARM11 1 1 GHz Broadcom VideoCore | 512 MB | LPDDR2
Zerovl1.3 IV @ 250 MHz SDRAM
Orange Pi H2 Quad-core Cortex-A7 | 4 1 GHz Mali400MP2 GPU 256 MB | DDR3
Zero SDRAM
NanoPi NEO | Allwinner H3, 4 1 GHz Mali-400MP GPU 256 MB | DDR3
Quad-core Cortex-A7 SDRAM
C.H.L.P. ARMvV7 Allwinner R8 1 1 GHz Mali-400MP GPU 512 MB SDRAM
Orange Pi H2 Quad-core Cortex-A7 | 4 1 GHz Mali400MP2 GPU 512 MB | DDR3
One SDRAM
Raspberry Pi | ARM11 1 1 GHz Broadcom VideoCore | 512 MB | LPDDR2
Zero Wireless IV @ 250 MHz SDRAM
Orange Pi H3 Quad-core Cortex-A7 | 4 1 GHz Mali400MP2 GPU 256 MB | DDR3
Lite SDRAM
Orange Pi PC | H3 Quad-core Cortex-A7 | 4 1 GHz Mali400MP2 GPU 1GB DDR3
SDRAM
PINE A64 ARM Cortex A53 4 1.2 GHz | Dual Core Mali 400 512 MB | DDR3
MP2 SDRAM
pcDuino Lite | ARM Cortex-A8 1 1 GHz Mali-400 512 MB | DRAM
Raspberry Pi | ARM11 1 700 MHz | Broadcom VideoCore | 512 MB | LPDDR2
A+ IV @ 250 MHz SDRAM
Raspberry Pi | ARM11 1 700 MHz | Broadcom VideoCore | 256 MB | LPDDR2
A IV @ 250 MHz SDRAM
Orange Pi 2 H2 Quad-core Cortex-A7 | 4 1 GHz Mali400MP2 GPU 1GB DDR3
SDRAM
Orange Pi PC | H3 Quad-core Cortex-A7 | 4 1 GHz Mali400MP2 GPU 1GB DDR3
Plus SDRAM
Arduino Uno | ATmega328P 4 16 MHz | ? 2 KB SRAM
R3
PINE A64+ ARM Cortex A53 4 1.2 GHz | Mali400MP2 GPU 2GB DDR3
SDRAM
ODROIDW | ARM11 1 700 MHz | Broadcom VideoCore | 512 MB | DRAM
v LPDDR2
OLinuXino ARM Cortex-A8 1 1GHz Mali-400 512 MB | DDR3
Al10 LIME
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NanoPi 2 Quad Core Cortex-A9 14GHz |? 1GB DDR3
Rikomagic ARM Cortex-A8 1 GHz MALI-400 1GB DDR3
MK®802
base, + /11
ODROID ARM Cortex-A5 1.5GHz | Dual Core Mali™- 1GB DDR3
Cl+ 450 GPU
Orange Pi H3 Quad-core Cortex-A7 1 GHz Mali400MP2 GPU 2GB DDR3
Plus 2E SDRAM
RloTboard ARM Cortex-A9 1 GHz Vivante GC880 + 1GB DDR3 @
GC320 800MHz
Banana Pi M1 | ARM Cortex-A7 1 GHz Mali-400MP2 1GB DDR3
OLinuXino ARM Cortex-A8 1 GHz 3D Mali400 GPU 256 MB | DDR3
Al13 MICRO
Raspberry Pi | ARM11 700 MHz | Broadcom VideoCore | 512 MB | LPDDR2
B IV @ 250 MHz SDRAM
Raspberry Pi | ARM11 700 MHz | Broadcom VideoCore | 512 MB | LPDDR2
B+ IV @ 250 MHz SDRAM
Raspberry Pi | ARM Cortex-A7 900 MHz | Broadcom VideoCore | 1 GB LPDDR2
2 Model B IV @ 250 MHz SDRAM
Raspberry Pi | ARM Cortex-A53 4 1.2GHz Broadcom VideoCore | 1 GB LPDDR2
3 Model B IV @ 250 MHz 900 MHz | SDRAM

Ka redzams no Ietako vienplates datoru salidzinajuma p€c procesora un atminas
(sk. 1.2. tab.), vislabaka veiktsp&ja ir vienplates datoram ODROID-C1+, kuru raksturo tadi
tehniskie parametri ka 4 kodolu procesors ar takts frekvenci 1,5 Ghz un 1 GB DDR3 SDRAM
atmina®. RaZotaja majaslapa §1 vienplates datora cena ir noradita USD 35, kas ir lidzveértiga
Raspberry Pi 3 Model B cenai®. Jaatzimé, ka Raspberry Pi 3 Model B no ODROID-C1+
atpaliek tikai mazliet (procesora takts frekvences zina). Savukart no operativas atminas
(RAM) viedokla ar 2GB lielu atminu starp visiem l&tajiem (cena zem 35 EUR) vienplates
datoriem izcelas divi modeli: PINE A64+ un Orange Pi Plus 2E (sk. 1.2. tab.), kuriem abiem

ir tikai mazliet mazaka procesora takts frekvence, attiecigi 1.2 GHz un 1 GHz.

1.4.3. Salidzinajums péc ievadizvades saskarném un pieslegvietam

Nemot véra magistra darba uzdevumu izstradat mobilu automasinu kustibas sensoru ar
numuru atpazi$anas risinadjumu un automasinas pliismas registru, kas izmantots automasinu
fotografiju augSupieladi makoni, svarigi vienplates datora tehniskie parametri ir ievadizvades
iesp&jas un pieslégvietas, pieméram, lai mikrodatoram biitu magistra darba uzdevuma izpildei
nepieciesama tikla Ethernet pieslégvieta un WiFi mobilitates nodrosinasanai, USB
pieslégvietas klaviatiiras un peles pieslégSanai, CSI kameras pieslégSanai un atmina, vélams,
ar paplasinasanas iesp&ju. Tapec izveles izdariSanai ne mazak svarigs ir 1€tako vienplates

datoru salidzinajums péc ievadizvades saskarném un pieslégvietam (sk. 1.3. tab.).

3 http://www.hardkernel.com/main/products/prdt _info.php?g code=G143703355573&tab_idx=2
4 https://www.raspberrypi.org/blog/raspberry-pi-3-on-sale/
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1.3. tabula

Letako vienplates datoru salidzinajums péc ievadizvades saskarném un pieslégvietam

Atmina Tikls GPIO
Nosaukums USB20 | | 1 oici, | Zibatminas | Ethernet Wi-Fi galvene
slots Mbps
Raspberry Pi Zerov1.3 | 1 - microSD - + 4EUR caur 40-pin
MicroUSB microUSB
Orange Pi Zero 1 - TF card 10/100 IEEE 802.11 26-pin
(Max. 64GB) b/g/n
NanoPi NEO 1+1 - microSD 10/100 - 36-pin
MicroUSB
C.H.LP. 1 4GB - - 802.11b/g/n 80-pin
NAND Bluetooth 4.0 LE
Orange Pi One 1 - TF card 10/100 - 40-pin
(Max. 64GB)
/ MMC
Raspberry Pi Zero 1 - microSD - 802.11n & 40-pin
Wireless MicroUSB Bluetooth 4.0
Orange Pi Lite 2 - TF card - Wifi Antenna 40-pin
(Max. 64GB)
/ MMC
Orange Pi PC 3 - TF card 10/100 - 40-pin
(Max. 64GB)
/ MMC
PINE A64 2 - microSD 10/100 - 46-pin
pcDuino Lite 2 - microSD 10/100 - 22-pin
(TF) lidz
32GB
Raspberry Pi A+ 1 - microSD - - 17-pin
Raspberry Pi A 1 - SD, MMC | - - 8-pin
Orange Pi 2 4 - TF card 10/100 Realtek 40-pin
(Max. 64GB) RTL8189ETV,
/MMC IEEE 802.11
b/g/n
Orange Pi PC Plus 3 8GB TF card 10/100 - 40-pin
EMMC (Max. 64GB)
Flash I MMC
Arduino Uno R3 - 32 KB - - - 26-pin
Flash +
1 KB
EPROM
PINE A64+ 2 - microSD 10/100/1000 | - 46-pin
ODROID W Nav, ir eMMC microSD - - 32-pin
tikai bloks | modula
iespgja
OLinuXino A10 LIME | 2 - microSD 100 - 160-pin
NanoPi 2 1 - 2X NanoPi 2 AP6212 Wireless | 40-pin
microSD 802.11 b/g/n un
Bluetooth
Rikomagic MK802 1+2x 4 GB microSD - b/g/n, -
base, + /11 MicroUSB | Flash (max 32 GB) WAPI(Ralink8188)
ODROID C1+ 4 eMMC microSD 10/100/1000 | - 40-pin
modula Mbps
iespéja
Orange Pi Plus 2E 3 16GB TF card 10/100/1000 | Realtek 40-pin
EMMC (Max.64GB) | M Ethernet RTL8189ETV,
Flash IMMC/ | Ri45 IEEE 802.11
Iidz 2T ar blg/n
2.5 SATA
disku
RloTboard 4 4GB microSD 10/100/1000 | - 10-pin
eMMC un SD
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Banana Pi M1 2 - SD 10/100/1000 | - 26-pin
(max.64 GB)

OLinuXino A13 1 - microSD - - 142-pin

MICRO

Raspberry Pi B 2 - SD, MMC | 10/100 - 8-pin

Raspberry Pi B+ 4 - microSD 10/100 - 17-pin

Raspberry Pi 2 Mod.B | 4 - microSD 10/100 - 17-pin

Raspberry Pi 3 Mod.B | 4 - microSD 10/100 2.4GHz 802.11n 40-pin

& Bluetooth 4.1

Ka redzams no 1&tako vienplates datoru salidzinajuma p&c ievadizvades saskarn€m un
pieslégvietam (sk. 1.3. tab.), vismaz 2 USB pieslégvietas (klaviatiirai un pelei), zibatminas
(SD vai microSD) slots un bezvadu tikla (WiFi) iesp&ja ir deviniem no apskatitajiem
mikrodatoriem: Orange Pi Zero, C.H.L.P., Raspberry Pi Zero Wireless, Orange Pi Lite,
Orange Pi 2, NanoPi 2, Rikomagic MK802 base + / I, Orange Pi Plus 2E un Raspberry Pi 3
Model B mikrodatoram. Tatad lideris péc veiktsp&jas ODROID-C1+ un lideri péc operativas
atminas PINE A64+ un Orange Pi Plus 2E (sk. 1.2. tab.) zaudé konkurentam Raspberry Pi 3
Mod.B galvenokart viena prasiba (bezvadu tikla iesp&ja - WiFi).

1.4.4. Salvdzinajums péc audiovizualam saskarném

Lai nodarbotos ar programméSanu mikrodatora, ir nepiecieSama vizuala saskarne,
piemé&ram, HDMI monitora pieslégsanai. Tap&c svarigs ir arm mikrodatoru salidzinajums p&c
vizualam saskarném (sk. 1.4.tab.). Ta ka magistra darba uzdevumos nav audio risinajumu
izstrade, pieméram, izstradat mazu diktofonu, tad no audio iesp&jam ir apskatita tikai audio
izeja (audio out). Toties magistra darba definéta uzdevuma — uzprogrammét kustibas sensoru,
kas darbojas, analiz€jot kameras uznemtos att€lus — realizacijai ir svariga kameras

pieslegvieta, piem&ram, CSI.

1.4. tabula
Letako vienplates datoru salidzinajums péc audiovizualam saskarném
Kameras
Nosaukums Audio izeja HDMI piesléegum | Cita video izeja
vieta

Raspberry Pi Zero v1.3 | 1) Mini-HDMI, 1 Mini-HDMI 1CsSl Composite video

2) stereo audio, ligzda 1080p60

3) caur PWM uz GPIO video izejai*
Orange Pi Zero - - - Atbalsta argjo

plati caur 13pin

NanoPi NEO - - - -
C.H.L.P. Izmantojot GP10 - - -
Orange Pi One - 1 1 CSlI -
Raspberry Pi Zero 1) Mini-HDMI, 1 Mini-HDMI 1CSl Composite video
Wireless 2) stereo audio, ligzda 1080p60

3) caur PWM uz GPIO video izejai*
Orange Pi Lite HDMI 1 1 CSlI -
Orange Pi PC 3.5 mm ligzda un caur 1 1Csl -

HDMI
PINE A64 3.5 mm, HDMI, S/PDIF 1 (DVI DSl LVDS

nesaderigs)

pcDuino Lite - 1 - -
Raspberry Pi A+ Analogais caur 3.5 mm 1* 1CSl, 1 Composite video
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ligzdu, digitalais caur HDMI DSI
Raspberry Pi A Analogais caur 3.5 mm 1* 1Csl, 1 Composite video
ligzdu, digitalais caur HDMI DSI
Orange Pi 2 Analogais caur 3.5 mm 1 1 CSl -
ligzdu, digitalais caur HDMI
Orange Pi PC Plus Analogais caur 3.5 mm 1 1Csl -
ligzdu, digitalais caur HDMI
Arduino Uno R3 - - - -
PINE A64+ 3.5 mm, HDMI, S/PDIF 1 x HDMI 1.4a DSI LVDS
ODROID W - 1 - Composite video
OLinuXino A10 LIME | - 1 - LCD galvene
NanoPi 2 - 1 x HDMI 1.4A 0.5mm 24 | LVDS 0.5 mm 45
pin DVP pin interfeiss
interface
Rikomagic MK802 HDMI 1** - -
base, + /11 (DVI nesaderigs)
ODROID C1+ - 1 - -
Orange Pi Plus 2E 3.5 mm ligzda un caur 1 1 CSl -
HDMI
RloTboard 3.5 mm ligzda un caur 1 ? Kameras Paral€lais RGB
HDMI '(’;Eggfs'tsascw interfeiss, LVDS
vai CMOS
kameru)
Banana Pi M1 3.5 mm ligzda un caur 1 1Csl Composite,
HDMI CVBS,LVDS/RG
B
OLinuXino A13 3.5mm - - VGA, LCD
MICRO galvene
Raspberry Pi B Analogais caur 3.5 mm 1* 1Csl, 1 Composite video
ligzdu, digitalais caur HDMI DSI
Raspberry Pi B+ Analogais caur 3.5 mm 1* 1Csl, 1 Composite video
ligzdu, digitalais caur HDMI DSI
Raspberry Pi 2 Mod.B | Analogais caur 3.5 mm 1* 1Csl, 1 Composite video
ligzdu, digitalais caur HDMI DSI
Raspberry Pi 3 Mod.B | Analogais caur 3.5 mm 1* 1Csl, 1 Composite video
ligzdu, digitalais caur HDMI DSI

Jaatzimé, ka Raspberry Pi gadijuma ,,*” pie HDMI nozimé DVI saderigu savienojumu,

proti, HDMI signalu var parveidot uz DVI, izmantojot pasivo adapteri. Turpretim Rikomagic

MK802 gadijuma ,,**” HDMI nozimé DVI nesaderigu savienojumu, proti HDMI signalu

nevar parveidot DVI, izmantojot pasivo adapteri. Tapéc ir jabut piesardzigiem, izvéloties

HDMI ekranus, kuriem ir nepieciesams DVI signals.

Ja letako vienplates datoru salidzinajuma péc ievadizvades saskarném un pieslégvietam

(sk. 1.3. tab.) magistra darba uzdevumu izpildei nepiecieSsamajiem parametriem atbilst devini

vienplates datori, tad to salidzinajums péc audiovizualam saskarném, proti, vai mikrodatoram

ir iespgja pieslegt HDMI monitoru un kameru, izvéles iesp&jas sasaurinas lidz pieciem

potencialajiem pretendentiem: Raspberry Pi Zero Wireless, Orange Pi Lite, Orange Pi 2,
Orange Pi Plus 2E un Raspberry Pi 3 Model B.
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1.4.5. Fizisko un elektrisko parametru salidzinajums

Ta ka magistra darba mérkis ir mobila programmgjama ierice, svarigs ir salidzinajums

ari péc izméra, svara un energijas patérina, lai ierici varétu darbinat no baterijas pec iesp&jas

ilgaku laiku (sk. 1.5. tab.).

1.5. tabula
Letako vienplates datoru salidzinajums péc izmera un elektribas patérina
K Tzmers Svars leejas ]i)l;igg:;s MakSiTélais «
Nosaukums . (mem)z A @ spriegums | gai dvi_§allas ?;2%:? Baro$anas avots
rezima
Raspberry Pi 65x30x5 |9 5V 04W 08W Micro USB vai GPI1O
Zerov1.3 galvene
Orange Pi Zero | 48 x 46 x5 | 26 5V ~3,3W 5W USB OTG
NanoPi NEO 40 x 40 - 5V ? ? Micro USB
C.H.LP. 40 x 60 - usBsv@ |? ? USB, microUSB,
300mA LiPo battery
Orange PiOne | 69 x48 36 5V ~3,3W 5W DC ieeja
Raspberry Pi 65x30x5 |9 5V 04W 0,8W Micro USB vai GP1O
Zero Wireless galvene
Orange Pi Lite | 69 x 48 60 5V ~3,3W 5W DC ieeja
Orange Pi PC 85 x 55 38 5V ~3,3W 5W DC ieeja
PINE A64 127 x79x | 46 5V ? ? Micro USB or GPIO
21 header
pcDuino Lite 125 x 52 ? 5V ? 10w Micro USB
Raspberry Pi 65 x 56.5 23 5V 04W 1LOW(BW Micro USB vai GP1O
A+ x 10 piegade) galvene
Raspberry Pi A | 85.6 x 56.5 | 31 5V 04W 15W(BW Micro USB vai GP1O
x 21 piegade) galvene
Orange Pi 2 93 x 60 46 5V ~3,3W 5W DC ieeja
Orange Pi PC 85 x 55 70 5V ~3,3W 5W DC ieeja
Plus
Arduino Uno 68.6 x53.4 | 25 7-12Vv 0.172W 0,233 W DC ieeja
R3
PINE A64+ 127 x79x | 46 5V ? ? Micro USB vai GPIO
21 galvene
ODROID W 60x36x |8 5V ? ? Micro USB, GPIO
7 galvene vai LiPo
baterijas
OLinuXino 84 x 60 ? 5V ? 1.3W DC ligzda vai USB
Al10 LIME OTG ieeja vai LiPo
baterijas
NanoPi 2 75 x40 22 5V ? ? Micro USB vai GPIO
galvene
Rikomagic 97 x 28 x 20 ? ? ? ?
MK802 12
base, + /11
ODROID C1+ | 85.6x54.0 | 45 5V - - Micro USB, 2.5mm
x19.5 DC vai GPIO galvene
Orange Pi Plus | 108 x 67 83 5V ~3,3W 5W DC ieeja
2E
RloThoard 120 x 75 ? 5V 5W DC ieeja
Banana Pi M1 92 x 60 48 5V 1.15W 0w Micro USB un/vai
MicroUSB (OTG)
OLinuXino 100 x 85 ? 6-16V USB OTG vai 5VDC
A13 MICRO ieeja
Raspberry PiB | 85.6 x 56.5 | 45 5V 09w 35W(BW Micro USB vai GPIO
x 21 piegade) galvene
Raspberry Pi 85.6 x56.5 | 45 5V 09w 3.0W(BW Micro USB vai GPIO
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B+ x 21 piegade) galvene
Raspberry Pi2 | 85.6 x 56.5 | 45 5V 1.0W 4.0W(G5BW Micro USB vai GPIO
Mod.B x 21 piegade) galvene
Raspberry Pi3 | 85.6 x 56.5 | 45 5V 1.0W 4.0W(G5BW Micro USB vai GPIO
Mod.B x 17 piegade) galvene

Ja vienplates datora izmérus mm vai dimensijas reducé uz laukumu cm?, tad 1.5. tabula

apkopoto mikrodatoru salidzinajums skaidri norada uz lideri (mazako mikrodatoru) — NanoPi

Neo (sk. 1.2.att.), tacu janem véra, ka $im mikrodatoram nav bezvadu tikls WiFi, HDMI,

audio izeja, ir tikai 256MB liela operativa atmina (RAM) un nav vissvarigakais — kameras

pieslégvieta CSI.

Mikrodatoru salidzinajums péc izméra

PINE AG4+ |

PINEAGS |

RloThoard )
OLinuXino A13 MICRO |
Orange Pi Plus 2F ]

pcDuino Lite

Orange Pi 2 i

Banana Pi M1 |
OLinuXino A10 LIME |
Raspberry Pi 3 Mod.B i
Raspberry Pi 2 Mod.B i

Raspberry Pi B+

Raspberry Pi A

ODROID C1+
Raspberry Pi A+
Arduino UnoR3

Orange Pi Lite

Mikrodatora nosaukums

Orange Pi One

NanoPi 2

Rikomagic MK802 base, + /Il
C.H.I.P.

Orange Pi Zero

ODROID W

Raspberry Pi Zero Wireless
Raspberry Pi Zero v1.3
NanoPi NEO

| 20

| 72,4

| 85

| 55,8

| 55,2

| 50,4

| 48,4

Raspberry Pi B 1

Orange Pi PC Plus )
Orange Pi PC

| 48,4
| 48,4
| 48,4
| 48,4
| 46,8
| 46,8
| 46,2

1 36,7
36,6
] 33,1

33,1

I zo
N
[

I 221

] 21,6
] 19,5

27,2
24

19,5

T 116

| 85

| 100,32
| 100,32

0 20

40 60 80
Laukums cm2

100

120

1.2. att. Letako vienplates datoru salidzinajums péc izméra (laukuma)

Ja salidzina iepriek$ 1.4.4.nodala veiktaja salidzinajuma izvirzitos piecus modelus
(Raspberry Pi Zero Wireless, Orange Pi Lite, Orange Pi 2, Orange Pi Plus 2E un Raspberry
Pi 3 Model B), tad Raspberry Pi Zero Wireless ir izméra zina vismazakais un magistra darba
uzdevuma realizacijai atbilstoSakais mikrodators, ja neskaita veiktsp&jas parametrus
(procesora kodolu skaitu, takts frekvenci un operativas atminas lielumu), kas foto att€lu

uznemsSanai (kustibas sensora risinagjumam) ari nebiitu tik svarigi.
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2. Kapéc Raspberry Pi?

Parasti programmeés$ana asoci¢jas ar darbu pie stacionara datora un reti kur§ iedomajas,
ka tas var but arl kreditkartes lieluma vienplates dators, kura izméri neparsniedz 65mm x
30mm x 5mm [8] vai 19cm?. Raspberry Pi Zero faktiski ir izejmaterials — plate (sk. 2.1.att.).

Raspberry Pi Zero izvéle §1 magistra darba uzdevumu izpildei ir pamatojama ar tadiem
krit€rijiem ka lets, mazs, bagats ar ievadizvades, audiovizualam saskarném, pieslégvietam,
mazs energijas patérin§ [9] un vienlaicigi pietickami jaudigs magistra darba uzdevuma —
kustibas sensors — izpildei (sk. pirmaja nodala veikto mikrodatoru salidzinajumus).

2.1. Iss ieskats vésture

Raspberry Pi ir nesena vésture, kuras iss apskats palidz labak izprast §is iekartas
konceptu un mikrodatoru pielietojumu kopuma.

Viss aizsakas 2006. gada ar pirmo Raspberry Pi konceptu, balstitu uz Atmel
ATmega644 mikrokontrolieri. Ta shémas un PCB izkartojums ir publiski pieejams®. Fonda
aizgadnis Ebens Uptons sapulcinaja grupu skolotaju, akadémiku un datoru entuziastu izstradat
datoru, lai iedvesmotu bérnus®. Mikrodators ir iedvesmojies no 1981.gada Acorn BBC Micro
datora’®. Modelim A, Modelim B un Modelim B+ ir atsauces uz sakotn&jiem britu izglitibas
BBC Micro datoru modeliem, ko izstradaja kompanija Acorn Computers®. Pirma datora ARM
prototipa versija ir USB atminas kartes izméra'®. Tas viena gala ir USB ports, bet otra —
HDMI ports. Fonda mérkis sakotngji ir piedavat divas zemo izmaksu mikrodatora versijas,
kuru cena ir USD 25 un USD 35, t.i.,, modeli A un modeli B. 2012. gada 29.februari razotaji
saka pienemt pasiitijumus augstakas cenas modelim B!, bet 2013. gada 4.februari — zemakas
cenas modelim A2, 2014.gada 10.novembri tika izlaists vél zemakas cenas (USD 20) modelis
A+13 bet 2015.gada 26.novembri tika izlaists vislétakais un mazakais Raspberry Pi modelis

Zero, kura razotaja noteikta cena ir USD 5 vai GBP 4.

5> http://www.ubergizmo.com/2011/10/build-raspberry-pi-minicomputer/

6 http://www.guardian.co.uk/education/2012/jan/09/raspberry-pi-computer-revolutionise-computing-
schools?newsfeed=true

7 http://www.raspberrypi.org/phpBB3/viewtopic.php?f=28&t=5118

8 http://www.businessweekly.co.uk/blog/cambridge-today-tony-quested/13664-raspberry-blown-at-
cambridge-software-detractors

% http://www.theregister.co.uk/2011/11/28/raspberry pi?page=3

10 http://www.tomshardware.com/news/Raspberry-Pi-David-Braben-Ubuntu-9-OLPC-Railroad-
Tycoon,12709.html

1 http://www.engadget.com/2012/02/29/raspberry-pi-credit-card-sized-linux-pcs-are-on-sale-now-25-mo/
2 http://www.raspberrypi.org/archives/3215

13 http://www.raspberrypi.org/blog/#raspberry-pi-model-a-plus-on-sale

14 http://swag.raspberrypi.org/collections/pi-zero/products/pi-zero
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http://www.ubergizmo.com/2011/10/build-raspberry-pi-minicomputer/
http://www.guardian.co.uk/education/2012/jan/09/raspberry-pi-computer-revolutionise-computing-schools?newsfeed=true
http://www.guardian.co.uk/education/2012/jan/09/raspberry-pi-computer-revolutionise-computing-schools?newsfeed=true
http://www.raspberrypi.org/phpBB3/viewtopic.php?f=2&t=5118
http://www.businessweekly.co.uk/blog/cambridge-today-tony-quested/13664-raspberry-blown-at-cambridge-software-detractors
http://www.businessweekly.co.uk/blog/cambridge-today-tony-quested/13664-raspberry-blown-at-cambridge-software-detractors
http://www.theregister.co.uk/2011/11/28/raspberry_pi?page=3
http://www.tomshardware.com/news/Raspberry-Pi-David-Braben-Ubuntu-9-OLPC-Railroad-Tycoon,12709.html
http://www.tomshardware.com/news/Raspberry-Pi-David-Braben-Ubuntu-9-OLPC-Railroad-Tycoon,12709.html
http://www.engadget.com/2012/02/29/raspberry-pi-credit-card-sized-linux-pcs-are-on-sale-now-25-mo/
http://www.raspberrypi.org/archives/3215
http://www.raspberrypi.org/blog/#raspberry-pi-model-a-plus-on-sale
http://swag.raspberrypi.org/collections/pi-zero/products/pi-zero

2.1.1. Pirms izlaiSanas

2011.gada julija parstavis Ebens Aptone publiski uzsaka sarunas ar RISC OS Open Ltd.
kopienu par palidzibu pieslégvietu jautajuma. Adrians Lee, kur§ parstavéja kompaniju
Broadcom, ar pieslégvietam ir stradajis kop§ kompanijas izveidoSanas dienas. Vina darbi ir
citeti diskusijas par grafikas draiveriem. ST pieslégvieta paslaik ir ieklauta NOOBS.

2011.gada augusta tika sarazotas pirmas 50 alfa plates, kas funkcionali ir identiskas
planotajam B modelim, tikai ar fiziski lielaku uzturéto atklidoSanas galveni. Plates
demonstracijas parada, ka uz tas darbojas LXDE darbvirsma, balstita uz Debian, Quake 3 pie
1080p un Full HD MPEG-4 video, izmantojot HDMI.

2011.gada oktobri tika publiski demonstréta kompanijas ,,Acorn Computers Ltd”,
Anglija, Kembridza izstradata operétajsistema RISC OS 5, kas péc gada tika attistita ka ports
un 2012.gada novembri izlaista vispargjai lietoSanai.

2011.gada decembri no simts sh€mas platém tika izlaistas un notestétas 25 modela B
beta versijas plates’®. Beta platém bija tads pats komponentu izkartojums ka razo$anas plateém.
Plates dizaina tika atklata viena kluida, kur dazas tapas procesora nedarbojas augstu. Tas tika
izlabots pirmaja razoSanas izlaiduma. Beta platé€s darbojas Linux, sp€l&jot 1080p filmas
reklamkadrus un Rightware Samurai OpenGL ES etalonuzdevumu.

2012.gada sakuma eBay izsolé tika piedavatas pirmas 10 plates. Viena no tam tika
nopirkta anonimi un ziedota Anglijas Sufolkas Skaitlotaju Véstures centram (The Centre for
Computing History in Suffolk, England). Desmit plates (ar kop&jo mazumtirdzniecibas cenu
GBP 220) kopa vélak pacéla iengmumus virs GBP 160001,
2.1.2. IZlaiSana

2012.gada 19.februari tiek izlaista pirma parbaudita SD kartes koncepta kopija, ko var
ieladet SD kartg, lai izveidotu sakotn&jo operétajsistemu. Kopija ir balstita uz Debian 6.0
(Squeeze), ar LXDE darbvirsmu un Midori parliku, ka ari papildus pievienotiem dazadiem
programmgs$anas rikiem. Kopija darbojas ari emulatora QEMU, laujot Raspberry Pi emulét
dazadas citas platformas'’ 8,

2012.gada 29.februari plkst.06:00 UTC tiek uzsakta sakotn&ja pardosanal®. Taja pasa
laika tiek pazinots, ka modelim A ar sakotngji projektetiem 128 MB RAM ir jabut

atjauninatam un uzlabotam Iidz 256 MB pirms izlaisanas?’.

15 http://www.raspberrypi.org/we-have-pcbs/

16 http://www.ebay.co.uk/itm/Raspberry-Pi-Model-B-beta-board-01-limited-series-10-

/180786868894 ?pt=LH DefaultDomain 3&hash=item2al7bcb29e

17 https://web.archive.org/web/20120402160328/http://www.linuxnewshere.com/index.php/raspberry-pi-
releases-1st-sd-card-image-debian

18 https://web.archive.org/web/20120220040851/http://www.raspberrypi.org/archives/645

19 http://www.bbc.co.uk/news/technology-17190918
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http://www.raspberrypi.org/we-have-pcbs/
http://www.ebay.co.uk/itm/Raspberry-Pi-Model-B-beta-board-01-limited-series-10-/180786868894?pt=LH_DefaultDomain_3&hash=item2a17bcb29e
http://www.ebay.co.uk/itm/Raspberry-Pi-Model-B-beta-board-01-limited-series-10-/180786868894?pt=LH_DefaultDomain_3&hash=item2a17bcb29e
https://web.archive.org/web/20120402160328/http:/www.linuxnewshere.com/index.php/raspberry-pi-releases-1st-sd-card-image-debian
https://web.archive.org/web/20120402160328/http:/www.linuxnewshere.com/index.php/raspberry-pi-releases-1st-sd-card-image-debian
https://web.archive.org/web/20120220040851/http:/www.raspberrypi.org/archives/645
http://www.bbc.co.uk/news/technology-17190918

2012.gada marta nepareiza tikla Ethernet pieslégvietas instalacijas rezultata notika
pirmas partijas piegades kavésanas, tacu Nodibinajums sagaidija, ka nakamo partiju razoSanas
daudzumu varétu palielinat bez grutibam p&c vajadzibas. Uptons teica, ka ,,m&s bijam
parliecinati, ka mums izdosies Ethernet savienotajus ar magnétismu dabit licla skaita. Pamata
divi izplatitaji Premier Farnell un RS Components sniedza fantastisku palidzibu nepiecieSsamo
komponentu piegad&”. Pirma partija (10’000 plates) tika sarazota Taivana un Kina%.,

2012.gada 8.marta tika izlaista Kanadas Senekas koledza (Seneca College) izstradata
Raspberry Pi Fedora Remix rekomendgjama Linux distribiicija®.

2012.gada marta bijusais kompanijas Atomz CTO Mike Thompson ieviesa Debian®,
2.1.3. Pec izlaiSanas

2012.gada 16.aprili paradas pirmie zinojumi no pircgjiem, kas sanemusi Raspberry Pi?,

2012.gada 20.aprili tika izlaisti Modela A un B shemu paraugi?®.

2012.gada 18.maija fonds sava timekla dienasgramata (blog) zino par teste€to kameras
modula prototipu. Prototips izmanto 14-megapikselu moduli?®,

2012.gada 22.maija tiek piegadatas vairak ka 20’000 vienibas?’.

2012.gada 16.julija tiek pazinots, ka diena tiek sarazots 4000 vienibu, laujot Raspberry
Pi pardot lielakos apjomos (partijas)?®.

2012.gada 24.augusta klist pieejama aparatiiras paatrinata video (H.264) kodeSana péc
tam, kad kltst zinams, ka esos$as licences ietver arl kodeSanu. leprieks tika uzskatits, ka
kodgsana tiks pievienota ar izzinota fotokameras modula izlaisanu?. Tomér stabila nemaz
nepastav stabila programmatiira aparatiiras H.264 kod&jumam®.

2012.gada julija tiek izlaista operctajsistéma Raspbian [14].

2012.gada 5.septembri tika pazinota otra parskatita Raspberry Pi modela B versija3!.

Plates versija 2.0 tika izlaista ar vairakiem nelieliem labojumiem un uzlabojumiem?®2,

20 http://www.engadget.com/2012/02/29/raspberry-pi-credit-card-sized-linux-pcs-are-on-sale-now-25-mo/
21

http://www.civilsociety.co.uk/finance/news/content/11318/uk_computing_charity manufacturing_product a
broad

22 http://www.raspberrypi.org/raspberry-pi-fedora-remix-our-recommended-distro-is-ready-for-download/
2 http://arstechnica.com/information-technology/2013/03/how-two-volunteers-built-the-raspberry-pis-
operating-system/

2 http://www.raspberrypi.org/forum/general-discussion/delivery

% http://www.raspberrypi.org/archives/1090

26 http://www.raspberrypi.org/camera-module-first-pictures/

27 http://www.raspberrypi.org/archives/1298

28 http://www.raspberrypi.org/archives/1588

2 http://www.raspberrypi.org/phpBB3/viewtopic.php?f=7&t=2886

30 http://raspberrypi.stackexchange.com/questions/3936/what-speed-can-i-expect-from-the-hardware-h264-
encoding

31 http://www.raspberrypi.org/archives/1929

32 http://www.raspberrypi.org/archives/1929
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2012.gada 6.septembri tika pazinots, ka nakotné liclaka dala Raspberry Pi vienibu razos
Sony iekartas Lielbritanija, Velsa. Fonda aplése ir, ka uznémums raditu 30 000 vienibu
ménesT un aptuveni 30 jaunas darbavietas®,

2012.gada 15.oktobri tiek pazinots, ka Raspberry Pi modelis B ir jaapriko ar 512 MB
RAM ieprieks projektéto 256MB RAM vieta®.

2012.gada 24.oktobr1 fonds pazino, ka viss VideoCore draivera kods, kas darbojas uz
ARM procesoru bazes, tiks izlaists ka bezmaksas programmatiira saskana ar BSD licenci®.

2012.gada oktobri tiek zinots, ka dazi klienti savus pasttijumus gaida vairak neka sesus
meénesus pie viena no diviem galvenajiem izplatitajiem. Tas tika saistits ar griitibam sanemt
CPU piegades un ar konservativo pardo$anas prognozesanu ar konkréto izplatitaju®®.

2012.gada 17.decembri sadarbiba ar IndieCity un Velocix, fonds atver Pi veikalu ka

"vienas pieturas agentiiru visam Raspberry Pi (programmatiiras) vajadzibam"®’,

vieglak lietojamu, vienkarSojot operétajsistémas instalaciju. Specialas programmatiiras
lietoSanas vieta, lai sagatavotu SD Kkarti, faili tiek atarhivéti no ZIP datnes un viss saturs
ickopéts FAT format&juma 4 GB vai lielaka SD karté. Ar So karti tad var iesaknét Raspberry
Pi un talak tiek piedavata 6 operétajsistému izvéle. Sistéma satur ari diska nodalfjumu
atjaunosanai, kas lauj veikt atru instaléto OS riku atjaunosSanu, lai mainitu config.txt, un
piedava tieSsaistes palidzibas pogu ar timekla parluku, kas paradresé uz Raspberry Pi
Forumu®,

2013.gada oktobr tiek pazinots, ka Lielbritanija ir sarazots viens miljons Pi*°.

2013.gada novembrt tiek pazinots, ka laika no 24.11dz 31.oktobrim ir nosttiti 2 miljoni
Pi“0,

2014.gada 28.februari, Raspberry Pi divu gadu jubilejas diena, Broadcom kopa ar
Raspberry Pi fondu pazino par pilnas VideoCore 1V grafikas kodola dokumentacijas izdoSanu

un pilnu grafikas izejas tekstu zem 3.klauzulas BSD licences* 42,

33 http://www.raspberrypi.org/archives/1925

34 http://www.raspberrypi.org/archives/2180

35 http://arstechnica.com/information-technology/2012/10/all-code-on-raspberry-pis-arm-chip-now-open-
source/

36 http://www.zdnet.com/raspberry-pi-delivery-delays-leave-buyers-hungry-and-angry-7000005919/

37 http://www.raspberrypi.org/archives/2768

38 http://www.raspberrypi.org/archives/4100

39 http://www.bbc.co.uk/news/technology-24435809

40 http://www.raspberrypi.org/archives/5265

41 http://arstechnica.com/information-technology/2014/02/raspberry-pi-marks-2nd-birthday-with-plan-for-
open-source-graphics-driver/

42 http://www.raspberrypi.org/a-birthday-present-from-broadcom/
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2014.gada 7.aprili Raspberry Pi oficialaja bloga tiek izzinots Raspberry Pi Compute
modulis, ierice faktora ar 200-tapinu DDR2 SO-DIMM atminas moduli, kas gan nekada veida
nav saderigs ar Sadiem RAM un ir paredz&ta plasa patérina elektronikas dizaineriem, lai to
izmantotu savu produktu pamata®,
tris miljona Pi iekarta*,

2014.gada 14.julija Raspberry Pi oficialaja bloga tiek pazinots par Rapsberry Pi modeli
B +, "sakotn&ja Raspberry Pi evoliicijas gala produktu. Tas tick piedavats par to paSu cenu ka
sakotngjais Raspberry Pi modelis B, tacu ieklauj vairakus patérétaju lugtos nelielos
uzlabojumus™®.

2014.gada 10.novembri Raspberry Pi oficialaja bloga tiek izzinots Raspberry Pi
modelis A+, kas ir lidz §im mazakais un I&takais ($20!) Raspberry Pi modelis un satur to pasu
procesoru un RAM ka Modelis A, vienigi tam nav tikla Ethernet pieslégvieta un ir tikai viens
USB ports, toties ir citi Modela B+ jauninajumi, pieméram, mazaks energijas patérins, micro-
SD Kartes slots un 40 tapu galvenes saderigs GP10,

2015.gada 2.februari Raspberry Pi oficialaja bloga tiek izzinots Raspberry Pi 2. Lidzigi
ka modelim B +, tam ir 900 MHz Cetru kodolu ARMv7 Cortex-A7 CPU, divas reizes liclaka
atmina (kopa 1 GB) un pilniga savietojamiba ar sakotngjas paaudzes Rapsberry Pi%.

2015.gada 14.maija tiek samazinata modela B cena no USD 35 lidz 25, Skietami ka
"razoSanas optimizacijas blakusparadiba” Pi 2 attistibas rezultata®®. Nozares novérotaji to
atzimé diezgan skeptiski, lai gan izradas, ka cenas kritums ir tieSa atbildes reakcija C.H.L.P.,
vél zemakas cenas konkurentam®.

2015.gada 26.novembri Raspberry Pi Nodibinajums izdod Raspberry Pi Zero, lidz Sim
mazako un I&tako Raspberry Pi gimenes locekli, vien 65mm x 30 mm lielu un USD 5 dargu.
Zero modelis ir [1dzigs modelim A+ bez kameras un LCD savienotajiem, toties mazaks un
patéré mazak energijas. Tas tika dots ka davana kopa ar Raspberry Pi Zurnalu Magpi # 40, kas
tika izplatits Lielbritanija un ASV, ta izdosanas diena. MagPi tika izpardots pilniba gandriz

katram starptautiskam mazumtirgotajam, pateicoties §im bezmaksas bonusam®.

43 http://www.raspberrypi.org/raspberry-pi-compute-module-new-product/

4 http://www.raspberrypi.org/raspberry-pi-at-buckingham-palace-3-million-sold/

4 http://www.raspberrypi.org/introducing-raspberry-pi-model-b-plus/

46 http://www.raspberrypi.org/blog/#raspberry-pi-model-a-plus-on-sale

47 http://www.raspberrypi.org/raspberry-pi-2-on-sale/

48 https://www.raspberrypi.org/price-cut-raspberry-pi-model-b-now-only-25/
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2016.gada 29.februari tiek izzinots Raspberry Pi 3. Sis modelis izcelas ar BCM2837 1,2
GHz 64-bitu 4-kodolu procesoru, balstitu uz ARMv8 Cortex A53, iebuvétu Wi-Fi BCM43438
802.11n 2,4 GHz un Bluetooth 4.1 Low Energy (ble). Saja pasa pazinojuma ir teikts, ka dazus
ménesus velak ir sagaidams jauns uz BCM2837 balstits Skaitlosanas Modulis (Compute
Module)®2.

2016.gada februari Raspberry Pi nodibinajums pazino, ka ir pardots astoni miljoni
iericu (skaitot visus modelus kopa), padarot to par vislabak pardoto UK personalo datoru,
apsteidzot Amstrad PCW °2. 2016.gada septembri pardosanas apjomi jau sasniedza desmit
miljonus®.

2016.gada 25.aprili tiek izdota Raspberry Pi Camera v2.1 ar 8 megapikseliem
normalajai un NOIR (var sanemt IR) versijai. Kamera izmanto Sony IMX219 mikroshému ar
iz8kirtsp&ju 3280 x 2464. Lai izmantotu jauno rezoliiciju, ir jaatjaunina programmatiira®,

2016.gada 10.oktobri NEC Display Solutions pazino, ka atseviskiem modeliem tiks
izlaisti komercialie displeji 2017.gada sakuma, ieklaujot Raspberry Pi 3 Compute Module®.

2016.gada 14.oktobri Raspberry Pi nodibinajums pazino par savu sadarbibu ar NEC
Display Solutions. Vini sagaida, ka Raspberry Pi 3 Compute Module bis pieejams plasakai
sabiedribai lidz 2016.gada beigam®®.

2016.gada 25.novembris izcelas ar 11 miljoniem pardoto vienibu®’.

2017.gada 16.janvari tiek izlaists Compute Module 3 un Compute Module 3 Lite®®,

2017.gada 28.februari tiek izlaists Raspberry Pi Zero W ar WiFi un Bluetooth,

izmantojot mikroshéma iestradatu antenu [7, 10].

2.2. Raspberry Pi modeli
Sobrid ir pieejami vairaki Raspberry Pi modeli, no kuriem p&dgjais modelis,
Raspberry Pi Zero W, nacis klaja 2017.gada 28.februari, izcelas ar saskarni kamerai CSI,
WiFi un Bluetooth. Talak salidzino$a tabula (sk.2.1.tab.) ir apskatiti magistra darba

rakstiSanas bridi (2017.gada marta) pardosana esoSie Raspberry Pi modeli.

51 https://www.raspberrypi.org/blog/raspberry-pi-3-on-sale/

52 https://www.theguardian.com/technology/2016/feb/29/raspberry-pi-3-launch-computer-uk-bestselling

53 https://www.raspberrypi.org/blog/ten-millionth-raspberry-pi-new-kit/

54 https://www.raspberrypi.org/blog/new-8-megapixel-camera-board-sale-25/

55 https://www.nec-display-
solutions.com/p/ha/en/news/dp/Products/Shared/News/2016/PressReleases/Company/RaspberryPi/Raspberr
yPi.xhtml

56 https://www.raspberrypi.org/blog/compute-module-nec-display-near-you/

57 https://www.raspberrypi.org/magpi/issues/53/

58 https://www.raspberrypi.org/blog/compute-module-3-launch/
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Raspberry Pi modelu salidzinajums

2.1. tabula

Raspberry Pi | Raspberry Pi | Raspberry Pi Raspberry Pi Raspberry Pi
Nosaukums Model A+5° | 2 Model B% | 3 Model B® Zero® Zero W8
Izlaiduma gads/ménesis | 2014/11 2015/02 2016/02 2015/11 2017/02
RaZotaja noteikta cena $20 $35 $35 $5 $10
700 MHz | J0OMHz 1 1.2GHz 700 MHz 700 MHz
. quad-core 64-bit . .
CPU single-core ARM quad-core single-core single-core
ARM11 Cortex-A7 ARMVS ARM11 ARM11
GPU Broadcom VideoCore IV @ 250 MHz OpenGL ES 2.0 (24 GFLOPS)
GPIO galvenes 40 40 40 40 40
tapinu skaits
Atmina (SDRAM) 256 MB 1GB 1GB 512 MB 512 MB
Zibatminas slots microSD microSD microSD microSD microSD
USB 2.0 portu skaits 1 4 4 1 Micro-USB 1 Micro-USB
Tikls Ethernet 10/100 - 1 1 - -
Bezvadu tikls - - 802.11n 802.11n
1 Mini-HDMI 1 Mini-HDMI
HDMI izeja 1 1 1 ligzda 1080p60 | ligzda 1080p60
video izejai video izejai
Bluetooth - - 4.1 - Bluetooth 4.0
Composite video izeja 1 1 1 - -
Kameras saskarnes ports | CSI (o] CSI & DSI 1 CSI 1CSI
Audio izeja 3.5 mm 1 1 1 - -
Operétajsistemas atbalsts | Linux \I;\I/?#é(ows 10 \I;\I/?#(;(OWS 10 Linux Linux
Barosanas avots 5V MicroUSB vai GPIO galvene
Energijas patérind (W) * | 0,5 1% |1-5 |1-5 104-08 |0,4-08

Raspberry Pi oficiala zurnala MagPi 53.izdevuma publicéta zina, ka 2016.gada

25.novembrT ir pardoti 11 miljoni Raspberry Pi [16], liecina par §1 mikrodatora strauji

pieaugo$o popularitati, bezmaksas apmacibu resursa, zurnala MagPi un foruma nozimi,

atbalstu un lielisko risinajumu kopuma. Ipasi jaakcenté Raspberry Pi 2 un Raspberry Pi 3

modelis, kuram ir Windows 10 atbalsts®. To apstiprina arT oficiali Microsoft pazinojumi®’.

7

2.3. Magistra darba praktiskaja dala izmantotais Raspberry Pi Zero

Magistra darba praktiskaja dala ir izmantots Raspberry Pi Zero modelis (sk. 2.1.att.), jo

tas ir 1) vislétakais mikrodators (sk. 1.1.att.), tam ir magistra darba uzdevumam nepieciesama

2) kameras pieslégvieta CSI un 3) iespgja pieslégt bezvadu WiFi moduli par papildus EUR 4,

4) ieslgja pieslegt HDMI monitoru un 5) micro-USB ports, kuru ar adaptera palidzibu var

parveidot uz 3 USB 2.0 portiem, lai pieslégtu klaviatiru un peli un saktu programmét. Tas ir

ar1 vismazakais — mobilakais — mikrodators.

59 http://www.i-programmer.info/news/91-hardware/7956-new-raspberry-pi-a.html

60 https://www.raspberrypi.org/products/raspberry-pi-2-model-b/

61 https://www.raspberrypi.org/products/raspberry-pi-3-model-b/

62 https://www.raspberrypi.org/products/pi-zero/

63 https://www.raspberrypi.org/blog/#raspberry-pi-zero-w-joins-family

64 https://www.raspberrypi.org/help/fags/#powerReqs

65 https://www.raspberrypi.org/products/model-a-plus/

66 http://www.raspberrypi.org/raspberry-pi-2-on-sale/

67 http://dev.windows.com/en-us/featured/raspberrypi2support
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Jaatzimée, ka Raspberry Pi Zero modeli Latvija neizdodas iegadaties, tapéc ST magistra

darba vajadzibam tas ir pirkts 2016.gada oktobri Lielbritanija, Sefilda, kompanijas Pimoroni

razotn€ par 4 GBP. Raspberry Pi Zero modeli raksturo $adas tehniskas tpasibas:

v

R N N N S R NN

micro-SD
kartes
slots

Procesors: 1 kodols x 1 GHz

Operativa atmina: 512 MB SDRAM

USB 2.0: 1 x micro-USB, ko var paplasinat ar papildus adaptera palidzibu
Video izeja: 1x mini-HDMI

Kameras pieslégvieta: 1 CSI

Atminas ierice: microSD kartes slots

Tikls: bezvadu WiFi iesp&ja ar papildus moduli, pievienotu micro-USB portam
Bluetooth 4.0

Operétajsistéma: Linux

Broadcom BCM2835 mikroshéma
ARM11 procesors
ar takts frekvenci 1GHz

mini-HDMI MicroUSB MicroUSB
izeja (datu (energijas (5V)
pieslégvieta) | pieslégvieta)

2.1. att. Raspberry Pi Zero arhitektiira

Lai gan pasaul€ var atrast interneta veikalus, kuros Raspberry Pi Zero tirgo par razotaja

noteikto mérka cenu USD 5 vai GBP 4, ja pieskaita piegades izdevumus (aptuveni vél

GBP 4), tad Latvija ta iegades izmaksas ir vismaz 2 reizes lielakas, turklat parasti Raspberry

Pi Zero modeli interneta veikali lauj iegadaties ierobezota daudzuma (tikai 1 mikrodatoru

vienam patérétajam)®®. ST magistra darba vajadzibam Raspberry Pi Zero ir pirkts 2016.gada

oktobri Lielbritanija, Sefilda, kompanijas Pimoroni razotné par 4 GBP, lai ekonométu

piegades izdevumus. Jarékinas, ka paSa mikrodatora iegades izmaksas nav vienigas, lai saktu

68 https://shop.pimoroni.com/products/raspberry-pi-zero

31


https://shop.pimoroni.com/products/raspberry-pi-zero

programmét un veidot magistra darba uzdevumos paredz&to risinajumu, jo vienplates dators
nav datora komplekts, kura ir ietverta arT klaviatiira, pele, monitors. Rasprberry Pi netiek
piedavats komplekta pat stravas padeves bloku, kas ir jaiegadajas atseviski, ja vien par
energijas avotu nav planots izmantot citus risinagjumus (pieméram, baterijas vai GPIO
galveni). Stravas padeves bloks ar Raspberry Pi darbinasanai nepiecieSamo spriegumu 5V un
stravas stiprumu max 2A maksa papildus USD 3,07%°. Nemot véra, ka Raspberry Pi
mikrodatori izmanto microUSB pieslégvietu energijas sanemsanai, mobilitates nodro§inasanas
nolukos to par papildus maksu var aizstat arT ar ar€ju energijas avotu, pieméram, bateriju, kas
nodroSinatu mikrodatora darbibu vismaz diennakti, pieméram, YooBao M10 10000mAh 2A
Dual USB External Battery Power Bank par USD 187°. Létaka klaviatiira izmaksa vél
papildus 3 eiro’, datorpele — 1,42 eiro’?, WiFi adapteris — USD 3,993, bet HDMI monitors —
93 eiro’™. Tapat ir nepiecieSsama ari microSD karte, kura varétu ieladet operétajsistemu.
Lé&taka 4GB microSD karte maksa vél papildus 2,85 eiro’. Ka vélak noskaidrojas, tad ar 4GB
ir par maz, lai realizétu visus magistra darba uzdevumus, t.i. atvérta koda automasinu numura
zimju atpaziSanas biblioteka OpenALPR un ar to saistitas bibliotékas (leptonica, opencv,
tessdata, tesseract u.c.) vien aiznem vairak ka 3GB, neizdodas pabeigt to instalaciju pat uz
8GB microSD kartes, tapéc §1 magistra darba vajadzibam ir jaatvél vismaz 16 GB Class 10
microSD Karte, kuras cena jau ir 6,28 eiro’®. Tapat magistra darba uzdevuma — Kustibas
sensora uzprogrammé&Sanai — ir nepiecieSams arl Raspberry Pi kameras modulis. Oficiala
versija ir salidzino$i loti dargs prieks, ta cena ir GBP 29”7. Kina raZotu kameras modula

378

variantu izdodas iegadaties par USD 9,93°. Lidz ar to pilna programmeéSanai nepiecieSama

komplekta sakotngjas izmaksas sastada kop&jo summu 130,54 eiro, ta skaita dazi papildus

8 http://www.banggood.com/5V-2A-EU-Power-Supply-Micro-USB-AC-Adapter-Charger-For-Raspberry-Pi-p-
949349.html

70 http://www.banggood.com/YooBao-M10-10000mAh-2A-Dual-USB-External-Battery-Power-Bank-p-
993520.html

1 https://zcena.lv/Iv/KEYBOARDs/msonic-computer-keyboard-usb-cyrylic-ru-layout-mk151uk-black

2 https://www.e-abc.lv/datortehnika/periferijas-ierices-izejmateriali-ups/datorpeles/extreme-xm102k-wired-
usb-optic-38997

73 http://www.banggood.com/Realtek-8188-150M-USB-Wi-Fi-Wireless-Adapter-Realtek-RTL8188-Chip-For-

Windows-Mac-Linux-p-983419.html
74
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75 https://www.zauers.lv/computer-hardware/accessories/komponentes/kingston-microsd-hccard-4gb-class-4-
190037

78 http://www.v24.lv/datortehnika/datu-neseji/atminas-kartes/microsd-sandisk-sdhc-16gb-class-10-sdsqunb-
016g-gn3mn?p=183721

7 https://shop.pimoroni.com/products/raspberry-pi-camera-module-v2-1-with-mount

78 https://ru.aliexpress.com/item/Raspberry-Pi-zero-camera-Module-Board-5MP-Webcam-also-support-PI3-
PI12-B/32784837169.html
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http://www.banggood.com/Realtek-8188-150M-USB-Wi-Fi-Wireless-Adapter-Realtek-RTL8188-Chip-For-Windows-Mac-Linux-p-983419.html
http://www.banggood.com/Realtek-8188-150M-USB-Wi-Fi-Wireless-Adapter-Realtek-RTL8188-Chip-For-Windows-Mac-Linux-p-983419.html
http://www.1a.lv/datortehnika_preces_birojam/personalie_datori_monitori_ups/led_monitori/philips_223v5lhsb200
http://www.1a.lv/datortehnika_preces_birojam/personalie_datori_monitori_ups/led_monitori/philips_223v5lhsb200
https://www.zauers.lv/computer-hardware/accessories/komponentes/kingston-microsd-hccard-4gb-class-4-190037
https://www.zauers.lv/computer-hardware/accessories/komponentes/kingston-microsd-hccard-4gb-class-4-190037
http://www.v24.lv/datortehnika/datu-neseji/atminas-kartes/microsd-sandisk-sdhc-16gb-class-10-sdsqunb-016g-gn3mn?p=183721
http://www.v24.lv/datortehnika/datu-neseji/atminas-kartes/microsd-sandisk-sdhc-16gb-class-10-sdsqunb-016g-gn3mn?p=183721
https://shop.pimoroni.com/products/raspberry-pi-camera-module-v2-1-with-mount
https://ru.aliexpress.com/item/Raspberry-Pi-zero-camera-Module-Board-5MP-Webcam-also-support-PI3-PI2-B/32784837169.html
https://ru.aliexpress.com/item/Raspberry-Pi-zero-camera-Module-Board-5MP-Webcam-also-support-PI3-PI2-B/32784837169.html

aksesuari, pieméram, OTG adapteris USB konverté$anai uz microUSB, kas Vviss parskatama

veida ir apkopots tabula (sk. 2.2. tab.).

2.2. tabula

Risinajuma izmaksas magistra darba uzdevuma realizacijai
NPK Nosaukums Cena | Valita Ezns
1 Raspberry Pi Zero 4 GBP 4,69
2 USB to microUSB OTG Converter Shim 2 GBP 2,34
3 Realtek RTL8188 150M USB WiFi Adapter 3,99 usD 3,77
4 MicroSD SanDisk SDHC 16GB Class 10 6,28 EUR 6,28
5 5V 2A EU Power Supply Micro USB AC Adapter Charger 3,07 usb 2,9
6 Raspberry Pi zero camera Module Board 5MP 9,93 usD 9,37
Risinajuma izmaksas KOPA 29,35
7 g;rtgga:glt L'i(sjljp?ei Type-C to 3 USB Ports 2.0 Power Charging Hub 3,99 USD 3,77
8 MSONIC Computer Keyboard 3 EUR 3
9 EXTREME XM102K Wired USB Optical Mouse 1,42 EUR 1,42
10 Philips 223V5LHSB2/00 93 EUR 93
Netie$as izmaksas 101,19
Pilna programmeésanas komplekta sakotngjas izmaksas 130,54
11 YooBao M10 10000mAh 2A Dual USB External Battery Power Bank ‘ 17,99 ‘ usD 16,98
Papildus izmaksas mobilam risinajumam 16,98
Mobila risindjuma izmaksas KOPA 46,33

Nemot véra, ka monitors, klaviatlira un pele ir tikai paligierices, kas nepiecieSamas
darbam (programmésanai) un vélak péc Raspberry Pi Zero sagatavos$anas kadam uzdevumam
vairs nav nepiecieSamas (tas var tikt izmantotas citam vajadzibam, ka art uz programmeéSanas
laiku tas var aiznemties no datora komplekta, iznomat vai iegadaties lietotas, lai samazinatu

izmaksas), tad realas mikrodatora darbinasanas izmaksas sastada vien nepilnus 30 eiro.
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3. Kapec PYTHON?

Pasaulé ir maz efektivu un vienlaicigi vienkarSu, nesarezgitu lietu. ProgramméSanas
valodas ir viena no jomam, kuru nevar nosaukt par vienkarSu. Programmeésanas valodu izvéle
Basic Itmeni nav parak plasa. Python faktiski ir skriptu valoda, bet pietickami vienkarsa, lai
butu viegli apgiistama un varetu paveikt arT smagngakam programmesanas valodam

paredzetus uzdevumus [3]. Python atbalsta plasu klastu datu tipu (sk. 2.1. tab.).

2.1. tabula
Python un Visual Basic sintakses salidzinajums
Datu tips Visual Basic Python
String Dim nosaukums as String nosaukums = ,Kamera”
Integer number Dim skaits As Integer skaits =1
Boolean Dim darbojas as Boolean darbojas = False
Floating point number Dim summa As Double summa = 525,20

Ja Visual Basic prasa mainigos definét kopa ar to veidu, valoda Python pietiek tikai ar
mainiga nosaukumu, vienadibas zimi un veértibu (sk. 2.1. tab.).

Programmésanas valodas Python izvéle $1 magistra darba ietvaros ir saistita ari ar
ickartas Raspberry Pi izvéli. Raspberry Pi izmantoSana nav ierobezota tikai ar Python
programmésanas valodas lietosanu. Raspberry Pi péc noklusgjuma piedava ari C, C++, Java,
Scratch un Ruby programmésanas valodu. Uz Raspberry Pi Zero var izmantot jebkuru
programmésanas valodu, kura kompil&jas uz ARMv6. Tomér Raspberry Pi oficialaja timekla
vietné ka oficiala programm@sanas valoda ir min&ta Python’®.

3.1. Iss ieskats Python rasanas vesturé

Ideja par programmésanas valodu Python radas 1980.gadu beigas, tacu tas ievieSanu
uzsaka Gvido van Rosums Niderlandes nacionalaja matematikas un informatikas pétniecibas
institita ka pécteci ABC valodai, kas spgj apstradat iznémumus un mijiedarboties ar Andrew
Stuart Tanenbauma un citu autoru izstradato operetajsistemu Amoeba [3].

3.2. Python sintakses un semantikas ipatnibas

Python ir paredzéta ka loti viegli lasama valoda. Tai ir izstradats neparblivéts vizualais
izkartojums, biezi izmantojot anglu atslégvardus kur citds valodas izmanto pieturzimes.
Programmeésanas valoda Python ir mazaks skaits sintaktisko izn€émumu un ipaso gadijumu,
salidzinot, pieméram, ar C vai Pascal.

Python izmanto atkapes nevis figiiriekavas vai atslégvardus, lai atdalitu blokus. So
patnibu sauc ari par arpusmalas (off-side) likumu. Atkapes paliclinasana seko péc noteiktiem
apgalvojumiem. Atkapes samazinasana nozimé pasreizg€ja bloka beigas.

Python apgalvojumi ir $adi [3]:

7 http://www.raspberrypi.org/help/fags/#softwareLanguages
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e i £ apgalvojums nosaciti izpilda koda bloku kopa ar else un elif (kontrakcija
else-if)
e for apgalvojums atkarto atkartojamo objektu, uztverot lokalaja mainigaja katru
elementu lietoSanai pievienotaja bloka

ewhile apgalvojums

e t ry apgalvojums

e class apgalvojums

e de f apgalvojums

e with apgalvojums

e pass apgalvojums

e assert apgalvojums

e vield apgalvojums

e import apgalvojums

eprint () Python 3 ir mainita uz funkciju.

3.3. Python 2 vai Python 3

Sobrid pastav uzskats, ka Python 2 ir mantojums, bet Python 3 ir tagadne un valodas
nakotne®. Python 2 tika izlaists 2000.gada, savukart Python 3 - 2008.gada. Ieteicamaka ir
Python 3, lai gan joprojam uz Python 3 v&l nav parnestas dazas bibliotekas, kas ir iemesls
tam, kap&c Python 2 joprojam ir diezgan plasi izmantota Python versija.

Galvenas Python 2 un Python 3 atskiribas ir $adas:

e Print. Versija Python 2 print ir apgalvojums, kas neprasa ickavas, pieméram,
print ,Sveiki”. Versija Python 3 print ir funkcija, kurai ir japadod
drukaSanai paredzétie parametri, pieméram, print ("Sveiki")
vai print ("Mani sauc", vards). Lai arf Python 2 print strada ari ar
iekavam, vairaku objektu drukasana ar vienu print komandu tomér darbojas
atskirigi. Ja Python 3 druka katru vienibu, kas ir atdalita ar atstarpi, tad Python 2
vienibu kolekciju druka ka vektoru (tuple), pieméram, (,,Mana kaka vecums
ir”, 9)

e levade / izejas datu ievade. Versija Python 2 lietotaja ievaditos datus panem
funkcija raw input, kas Python 3 ir nosaukta vienkarsi input.

e Veselu skaitlu (Integer) dalisana. Versija Python 2 dalisanas zimi ,,/” izmanto

tieSai veselu skaitlu daliSanai, vienmér atgriezot veselu skaitli. Tas nozimé, ka

80 http://www.raspberrypi.org/documentation/usage/python/more.md
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dalisanas darbiba atgriez vértibu, kas ir veselas reizes, cik viens skaitlis dalas ar
citu, ignorgjot atlikumu. Pieméram, 1/2 atgriez 0, 2/2 atgriez 1, 3/2 atgriez 1.
Versija Python 3 daliSanas darbiba dod pareizu dalijuma rezultatu, atgriezot
decimaldalskaitli. Piem&ram, 1/2 atgriez 0.5. Lai decimaldalskaitli dabttu
Python 2, pirms daliSanas izpildes uz decimaldalskaitli ir jakonverté viens vai
abi skaitli, pieméram, 1.0/2 atgriezis 0.5. Savukart, lai Python 3, dalot
skaitlus, dabiitu precizi veselu skaitli, daliSana ir jaizmanto divas daliSanas

zimes / /. Pieméram, 1/ /2 atgriezis 0 [20].

Kops$ versijas Python 2.7.6 izlaiSanas 2013.gada, versiju zaram 2.x vairs nav bijusi

jauni, nozimigi izlaidumi.

3.4. Python filosofija

Python izvéli programmésanai ietekmé ari Python filosofija, ko visspilgtak raksturo

ilggadgja Python entuziasta Tima Petera uzrakstitie 20 aforismi, no kuriem publiski pieejami
ir tikai 19 [18]:

1)
2)
3)
4)
5)
6)
7)
8)

9)

Skaists ir labak neka neglits (Beautiful is better than ugly);

Skaidri izteikts ir labak neka netiesi izteikts (Explicit is better than implicit);
Vienkarss ir labak neka salikts (Simple is better than complex);

Salikts ir labak neka sarezgits. (Complex is better than complicated);

Vienots ir labak neka ieklauts (Flat is better than nested);

Izretinats ir labak neka blivs (Sparse is better than dense);

Lasamiba skaitas (Readability counts);

Specifiski gadijumi nav pietieckami 1pasi, lai parkaptu noteikumus (Special cases
aren't special enough to break the rules);

Lai gan praktiskums parspgj skaidribu (Although practicality beats purity);

10) Kludas nekad nedrikst noklusét (Errors should never pass silently);

11) Ja vien skaidri izteiktais ir nokluséts (Unless explicitly silenced);

12) Saskaroties ar neskaidribu, atteikties no vilinajuma minét (In the face of ambiguity,

refuse the temptation to guess);

13) Vajadzetu but tikai vienam — un vislabak tikai vienam — neparprotami skaidram

veidam to darit (There should be one-- and preferably only one --obvious way to do
it);

14) Lai gan tas var nebiit acimredzams sakuma, ja vien tu esi holandietis (Although that

way may not be obvious at first unless you're Dutch);

15) Tagad ir labak neka nekad (Now is better than never);
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16) Kaut arT nekad biezak ir labak neka *tieSi* tagad (Although never is often better
than *right* now);

17) Ja ieviesanu ir grati izskaidrot, ta ir slikta ideja (If the implementation is hard to
explain, it's a bad idea);

18) Ja ievieSanu ir viegli izskaidrot, ta var but laba ideja (If the implementation is easy
to explain, it may be a good idea);

19) Nosaukumvietas ir viena lieliska ideja — izdariet vairak! (Namespaces are one
honking great idea -- let's do more of those!).

3.5. Kopsavilkums

Python parakumu par citam programmésanas valodam raksturo $adi argumenti:

v" universala programmeésanas valoda (pieméram, ar efektivu grafisko lietotdja saskarni
(GUI), ievadizvadi, internetu, datubazes bibliotekam)

v’ bezmaksas un atverta koda;

v pilniba objektorientéta;

v loti portativa;

v' paplasinama un iegulstama.

So iemeslu dél programmésanas valoda Python ir izvéléta magistra darba noteikto

uzdevumu izpildei — talakajas nodalas aprakstita risinajuma programmesanai.
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4. Raspberry Pi programmeésana

Pasaulé ir izstradati dazadi risinajumi, kas darbojas uz Raspberry Pi, sakot no

vienkarSakiem, pieméram, vienkarSa datorspéle, lidz sarezgitakiem robotikas risinagjumiem,

kuri prasa Raspberry Pi aprikot ar papildus iekartam (piem&ram, sensoriem, ievadizvades

iericem, kameram utt). ST magistra darba ietvaros ir planots, izmantojot vislétako

mikrodatoru Raspberry Pi Zero, programmésanas valodu Python un atvérta koda automasinu

numura zimju atpaziSanas biblioteku OpenALPR, ka arf ar to saistitas bibliotékas (leptonica,

opency, tessdata, tesseract u.c.), izstradat un palaist darbiba:

1) timekla serveri un majas lapu, kura atjaunojas 5 sekunzu intervala un parada aktualako

kameras uznemto attelu;

2) kustibas sensoru, kas darbojas, analiz&jot izmainas kameras uznemtajos attélos,

3)

izmantojot Raspberry Pi Camera moduli;

automastnu numuru atpaziSanas risindjumu ar automatisku automasinu pliismas

registru.

4.1. Raspberry Pi Zero sagatavosana darbam

Pirms sakt kaut ko programmét uz Raspberry Pi, tas vispirms ir jasagatavo darbam, t.i.

1)

2)

3)

4)

jalejupieladé operétajsisttma un jauzkopé ta uz MicroSD kartes. Magistra darba
izmantota operétajsisttma ir Raspbian Jessie Lite, kas ir Raspberry Pi

81, Magistra darba ietvaros

nodibinagjuma oficiali atbalstita operetajsist€ma
izmantota un lejupieladéta operétajsistémas datne ir 2017-03-02-raspbian-jessie-
lite.img, kas talak, izmantojot programmu Win32Diskimager®? ir ierakstita uz 16
GB MicroSD Kartes®;

jaievieto MicroSD Kkarte attiecigaja ligzda uz Raspberry Pi Zero plates
(sk. 2.1.att.), japieslédz monitors, klaviariira, pele, WiFi adapteris, stravas padeves
avots un jaiesléedz Raspberry Pi Zero;

péc aptuveni 1 min ilgas iesaknéSanas japiesakas sistéma ar sakotngjo lietotaja
vardu ,,pi” un paroli ,,raspberry”;

janokonfiguré Raspberry Pi Zero attalinatam darbam (piemé&ram, izmantojot SSH),

jaiespg€jo kameras atbalsts, janomaina sakotngja parole utt. konfiguracijas rika, ko

var atveért, izmantojot komandu ,,sudo raspi-config” (sk.4.l.att.);

81 https://www.raspberrypi.org/downloads/raspbian/

82 http://sourceforge.net/projects/win32diskimager/

83 https://www.raspberrypi.org/documentation/installation/installing-images/windows.md
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—{ Raspberry Pi Software Configuration Tool (

I

Expand Filesysten Ensures tl
< f 1IN -

hat all of the SD card storage is available to the 0S
ANy Passuord {il Chang dord f It user
Boot Options Configure options for start-up
Internationalisation Options Set up language and regional settings to match your location
5 Enable Camera Enable this Pi to work with the Raspberry Pi Camera
Overclock Configure overclocking for your Pi
Advanced Options Configure advanced settings
B About raspi-config Information about this configuration tool

ssword for the de 1

<Select> <Finish>

1 Baspberry Pi Software Configuration Tool (raspi-config)

I

1 Expand Filesysten Ensures that all of the SD card storage is available to the 0S

2 Change User Password Change passuword for the default user (pi)

3 Boot Options Configure options for start-up

4 Internationalisation Options Set up language and regional settings to ma
2 5 Enable Camera _ Enable this Pi to work with the Raspberry F

6 Overclock Configure overclocking for your Pi

7 Advanced Options Configure advanced settings

8 About raspi-config Information about this configuration tool

tch your location

<Select> <Finish>

1 Raspberry Pi Softuare Configuration Tool (raspi-config)

I

1 Expand Filesysten Ensures that all of the SD card storage is available to the 0S

2 Change User Password Change password for the default user (pi)
3 Boot Options Configure options for start-up
4 Internationalisation Options Set up language and regional settings to match your location
S Enable Camera Enable this Pi to work with the Raspberry Pi Camera
6 Overclock Configure overclocking for your Pi
3.1 fAdvanced Options Configure advanced settings
et 8 About raspi-config Information about this configuration tool

<Select> <Finish>

| Raspberry Pi Softeare Configuration Tool Ceaspi-config) |

Al Duerscan You may need to configure overscan if black bars are present on display
AZ Hostname Set the visible name for this Pi on a network
A3 Memory Split Change the amount of memory made available to the GPU
EnablesDisable remote command 1ine access to your Pi using
Enable/Disable graphical remote access to your Pi using RealUNC
Enable/Disable automatic loading of SPI kernel module (needed for e.g. PiFace)
Enable/Disable automatic loading of I2C kernel module
Enable/Disable shell and kernel messages on the serial conmection
Force audio out through HDMI or 3.5nm jack
Enable/Disable one-wire interface

<Select> <Back>

4.1. att. 3 sakotngjas darbibas Raspberry Pi Zero konfiguréSanas rika
5) péc ,,Finish” (sk. 4.1.att.-1) nospieSanas Raspberry Pi konfiguracijas rika (raspi-
config) un iekartas restarta, Raspberry Pi Zero ir janokonfiguré darbibai tikla,
izmantojot statisku IP adresi. To var izdarit attalinati, izmantojot SSH un dinamiski

pieskirto IP adresi, ko var uzzinat ar komandu ifconfig, vai turpat konsolg.
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Vispirms, izmantojot komandu “sudo nano /etc/network/interfaces”,

nokonfiguré statisku adresi tikla interfeisos (sk. 4.2.att.).

B

&
#

#

al

E pi@raspberrypi: ~ =RA=N X

source-directory Setc/network/interfaces.d

auto lo
1face lo inet Toopback

1face eth0d inet manual

auto wlan0

& Get Help [ WriteQut Read File @ Prev Page J@d Cut Text [ 8 Cur Pos
W% Exit W Justify Where I= [ Next Page QI UnCut Textl) To Spell -

interfaces(5) file used by iTup(8) and ifdown(8)

Pleaze note that this file is written to be used with dhcpcd
For static IP, consult fetc/dhcpcd.conf and "man dhcpcd. conf’

Include files from fetc/network/interfaces.d:

Tow-hotplug wlan0
and 1net static

address 192.165.1.141
netmask 255.255.255.0
gateway 192.168.1.1 |
wpa-conf Setc/wpa_supplicant/wpa_supplicant. conf

4.2. att. Tikla interfeisa konfiguracija statiskas IP adreses izmantoSanai
Pec tam, izmantojot komandu ”sudo nano
/etc/wpa_supplicant/wpa_supplicant.conf”, nokonfiguré WiFi tikla parametrus

datn@ wpa_supplicant.conf, pieméram, sk. 4.3.att.).

E pi@raspberrypi: ~ @EI-E—&J

¥

country=GE
ctri_interface=DIR=/var /run/wpa_supplicant GROUP=netdewv
update_config=1
network={
=zid="mynet"™
p=k="password"
proto=R5N

GMU nano 2.2.¢

key_mgmt=WPA-PSK
pailrwise=CCMP
auth_alg=0PEN
id_str="caml”

Get Help G WriteOut Read File @ Prev Page @@ Cut Text [ ¥ Cur Pos I
Exit W Justify Where I= [@% Next Page QI UnCut Textl§) To Spell -

4.3. att. WiFi tikla piekluves parametru konfiguracija
6) jauzinstale atvérta koda automaSinu numura zimju atpaziSanas biblioteka
OpenALPR, ka ar ar to saistitas bibliotekas (leptonica, opencv, tessdata, tesseract
u.c.), jaizpilda ‘sudo apt-get update && sudo apt-get upgrade’, ka arf citas
komandas, lai sagatavotu Raspberry Pi Zero kustibas sensora programmas
vajadzibam. Visas nepiecieSamas komandas ir apkopotas un ierakstitas viena bash
skripta, kura pilns teksts ir lasams 2.pielikuma un ko var ari lejupieladét ar vienu

komandu ,,wget www.haralds.id.lv/openalpr install v3.sh”. P&c skripta
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veiksmigas lejupielades, to ir nepiecieSams nokonfigurét ka izpildamu datni,
izpildot komandu ,,sudo chmod +x openlpr install v3.sh” un palaist darbiba
(ar komandu ,,. /openalpr install v3.sh”).

Visa OpenALPR un ar to saistito biblioteku wuzstadisanas skripta (sk.
openalpr_install_v3.sh 2.pielikuma) izpilde (t.sk.biblioteku leptonica, opencv, tessdata,
tesseract, OpenALPR kompilacija, kas ir vislaikietilpigakais process) uz Raspberry Pi Zero
aiznem 19 stundas 10 miniites, t.sk.nepiecieSamo biblioteku ~1,2GB apjoma lejupielade no
interneta, izmantojot WIiFi (vidgjais lejupielades atrums ~200 KB/s), atarhivésana,
kompilacija un instalacija.

Peéc OpenALPR instalacijas lietotajs var parbaudit automasinas numura zimes
atpaziSanu, izmantojot paraugatt€lu, ko var iegiit no OpenALPR majas lapas ar komandu

,wget http://plates.openalpr.com/ea7the.jpg” (sk. 4.4.att.).

TJon _"V' RGINIA®,

CEATTIE

4.4. att. OpenALPR piedavatais paraugattels (ea7the.jpg) automasinas numura atpazisanai
Ka redzams 4.4.att., OpenALPR biblioteka pamata atbalsta ASV automaSinu numuru

atpaziSanu. Rezultatu var iegit, ievadot komandu ,,alpr -c us ea7the.jpg” (sk. 4.5.att.).
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g: You are running an unsupported version of Tesseract.

Expecting at Teast 3.03, wour version is: f566a45
Info in bmfCreate: Generating pixa of bitmap fonts from string
plated: 10 results

- confidence: 91.057
confidence: .133
confidence:
confidence: 82
confidence:
confidence:
confidence:
confidence:
confidence:
confidence:

A
- E
- E
- E
- E#
- E/
- E#
- E/
- E
- E

4.5. att. OpenALPR automasinas numura atpaziSanas rezultats, izmantojot attelu ‘ea7the.jpg’

Ka redzams 4.5.att., OpenALPR biblioteéka atpazist ASV registrétas automasinas
numuru ar augstu ticamibu (91.0578%). Ja So rezultatu ierakstitu LOG datng, tad, izmantojot
papildus rikus, no visa teksta vel biitu jaizvelk tikai automasinas numurs, kuram ir visaugstaka
ticamiba (pirma rinda), un jaieraksta tas datu baze vai teksta datng, pieméram, CSV, ko vélak
varétu importet jebkura datu baze.

4.2. Timekla servera un majas lapas risinajums

Timekla servera palaiSana programmésanas valoda Python ir loti vienkar$a. Python 3
péc noklusgjuma piedava SimpleHTTPServer moduli, kura ir definéta viena Kklase
SimpleHTTPRequestHandler, kas ir saderiga ar BaseHTTPServer.BaseHTTPRequestHandler
[2]. Piem@ram, timekla servera palaiSanu darbiba, izmantojot saknes direktoriju

/home/pi/web UN portu 8080, var paveikt ar vienkarsu 4 rindu kodu (sk. 4.6.att.).

http.server, os
os.chdir (,/home/pi/web”)
httpd - http.server.HTTPServer ((‘'127.0.0.1", 8080), http.server.SimpleHTTPRequestHandler)
httpd.serve forever ()

4.6. att. Vienkarss Python kods timekla servera palaiSanai
Ja saknes direktorija /home/pi/web neatrodas datne index.html, tad ttimekla lapa tiek
att€lots Sis saknes direktorijas saturs. Uzrakstot vienkarSu index.html (SK. 4.7.att.), timekla

parluka péc adreses http://localhost:8080/ var parliecinaties par ta att€lojumu
(sk. 4.8.att.).
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http://localhost:8080/

Fle Edit
=html=>
<head=>
<title=Sveicinatil!</title=
</head=>

Search Options Help

<pbody bgcolor="lightblue" text="black">

<center><hl=Sveicinatil'</hl=>
<br=

<hZ=Python web serveris darbojas uz Raspberry Pi Bl!</hZ=>

<br=

<p=

<h5>Haralda kods:</h5>|
<pbr=

<img src="testl.png"=
<br=

<img src="testZ.png"=>
</center>

</body>

</html>

4.7. att. Vienkarss index.html datnes kods

© httpiflocalhost:8080/

M

Sveicinati!

Python web serveris darbojas uz Raspberry Pi B!

Haralda kods:

File Edit Format Run Options Windows Help

import http.server, os

os.chdir (" /homs/pi/weh™)

httpd = http.server HITEServer (("127.0.0.1",
httpd.serve_forever()

8080) ,

File Edit Go Bookmarks Wiew Tools Help
+ O [‘_'j - 0 /_t fhomefpijweb
Directory Tree ¥ Mame
< ol pi | History
b o\ Desktop commands
b | Downloads i
) o index.html
bl pictures
P | python_games @ python
b | python_tests python_webserver.py

DS § -ccoer

= | History
<Mo Sub Folder=

testl.png

b test2.png

8 itemns

http.server.5impleHTTPRequestHandler)

7|

)

CECTE
&

¥ | Description Size Modified
folder 23/02/15 12:31
plain text document 187 bytes 31/01/15 11:01
HTML document 292 bytes 23/02/15 17:46
PMNG image 2.4 KB 23/02/15 17:47
Python script 159 bytes 23/02/15 13:14
JPEG image 37.6 KB 23/02/15 17:40
PMG image 17.0 KB 23/02(15 12:32
PMG image 34.5 KB 23/02/15 12:46

Free space: 3.7 GB (Total: 7.0 GB)

4.8. att. Vienkarsa index.html attélojums, izmantojot Python timekla serveri
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Nemot véra, ka magistra darba uzdevums ir saistits ar kameras izmantoSanu (skat.risingjuma
realizaciju nakamaja apaksnodala), tad, lai izstradatu timekla serveri un majas lapu, kura atjaunojas 2
sekunzu intervala un parada aktualako kameras uznemto att€lu, var izmantot Python web ietvaru
Tornado®, kas ir sakotngji FriendFeed izstradatais web ietvars un asinhrona tikla biblioteka.
Izmantojot ne-blok&josu tikla I/O (ievad-izvades) iesp&ju, Tornado var izmantot lidz desmitiem
tukstosu atverto savienojumu, padarot to gandriz idealu ilgam pieprasijumu procesam, WebSocketiem
un citam programmam, kas prasa ilgu aktivu savienojumu katram lietotdjam®,

Pienemot, ka nakamaja nodala izstradata risinajuma kods p&c kustibas noteikSanas aktualako
att€lu *.jpg formata ieraksta direktorija ”/home/pi/record/mol/” datné live.pg, tad realizét
majas lapu, kas atjaunojas 2 sekunzu intervala un parada aktualako kameras uznemto attelu, var ar

pavisam vienkarsu Python kodu (sk. 4.9.att.).

#!/usr/bin/python

# —-*- coding: utf-8 -*-
import tornado.ioloop
import tornado.web
import subprocess

class MainHandler (tornado.web.RequestHandler) :
def get(self):
self.write('<!DOCTYPE html><head><title>' +
'Kameras attéls</title>' +
'<META HTTP-EQUIV="refresh"' +
"CONTENT="5"></head><body>" +
'<img src="/home/pi/record/mol/live.jpg"></body>")

class ImageHandler (tornado.web.StaticFileHandler):
def set extra headers(self, path):
self.set header('Cache-Control',
'no-store, no-cache, must-revalidate' +
' max-age=0")

application = tornado.web.Application ([
(r"/", MainHandler),
(r"/home/pi/record/mol/ (.*)", ImageHandler,

{"path":"/home/pi/record/mol/"})1)

if name == " main ":

# subprocess.Popen (["python3", "record.py"])
application.listen(8888)
tornado.ioloop.IO0OLoop.instance () .start ()

4.9. att. Python kods (web.py) aktualaka attéla paradiSanai, izmantojot Python Tornado ietvaru

Web serveri iedarbinat un palaist kodu darbiba var ar vienkarsu komandu (Sk. 4.10.att.).

python web. py

4.10. att. Konsoles komanda majas lapas (web.py) palaiSanai darbiba
Rezultata, nemot véra, ka Raspberry Pi Zero ir uzkonfiguréts uz statiskas IP adreses (192.168.1.141),

majas lapu ar rezultatu — aktualako kameras uznemto attélu — var paskatit no jebkura cita iek$&ja

84 https://pypi.python.org/pypi/tornado/3.2.1
8 https://pypi.python.org/pypi/tornado/3.2.1
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tikla esoSa datora, planSetes vai citas ierices ar interneta parliku, ievadot taja adresi

http://192.168.1.141:8888/ (sk. 4.11.att.).

File Edit View History Bookmarks Tools Help

z
| Kameras attéls x \+

-~
g o
¥

cam1-1125 201&5:16‘:45 .

4.11. att. Majas lapa ar aktualako kameras uznemto attélu

Atbilstosi Python kodam (web.py) majas lapa atjaunojas ik péc 5 sekundém, paradot jaunako
kameras uznemto att€lu, kas ierakstits datné livejpg (pilns atraSanas cels:
"/home/pi/record/mol/live.jpg"). Lidz ar to nakamais solis ir uzprogrammét kustibas
sensoru — programmu, kas iegiist aktualako kameras uznemto att€lu un ieraksta to datné
live jpg tikai tad, kad kadra ir notikusi kustiba.

4.3. Kustibas sensors

Lai iegiitu aktualako kameras uznemto att€lu un ierakstitu to attiecigaja datné tikai tad,
kad kadra ir notikusi kustiba (sk. 1ive.ipg iepriek$€ja apaksSnodala), ir javeic mazliet
komplicétaki programméSanas darbi. Lai uzprogrammétu kustibas sensoru, kas darbojas,
analiz€jot kameras uznemtos att€lus, vispirms ir attiecigi jasagatavo aparatira. Raspberry Pi
Zero ir nepiecieSams aprikot ar papildus iekartu — video kameru, kas ir papildus izmaksas
aptuveni 10 eiro apméra (sk. 2.2. tab.), ja iegadajas Kina razotu moduli, kas ir Iidzvertigs
originalajam, vismaz 25 eiro vértajam modulim. Var izvé€léties arT USB video kameru, tacu St

magistra darba ietvaros ir izvéléts Raspberry Pi Camera modulis (sk. 4.12.att.), jo:
v'tas piedava augstu iz8kirtsp&ju (5 megapikseli), nodro$inot attéla kvalitati 2592 x 1944

pikseli un video kvalitati 1080p30, 720p60 un 640x480p60/90;

v'mazaku energijas patérinu;
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v'to var érti pievienot Raspberry Pi, izmantojot CSI savienojumu;
v'tas ir maza izméra modulis (tikai 25mm x 20mm x 9mm);

v'ta svars ir tikai 3g;

v'to kopa ar Rapberry Pi var darbinat, izmantojot baterijas (mobilitates kritérijs).

£y |
E

R
Raspberry Pi Ccmera
Rev 1.3 0o

o
4.12. att. Raspberry Pi Camera modulis

Pirms sakt programmét kaut ko pilnigi no jauna noder papétit, kadi lidzigi risinajumi
pasaulé jau ir pieejami, un viens no lieliskiem avotiem ir GitHub®, kas ir timekl balstits Git
repozitorijs, kura biezi var atrast dazadus, labus atvérta koda risinajumus, t.sk. ari prieks
Raspberry Pi iekartam. Viens no tadiem risinajumiem ar tuvu lidzibu magistra darba noteikto
uzdevumu realizacijai ir pi-timolo®’. Mazliet modificgjot kodu un izdz&sot licko, nevajadzigo
koda dalu, ievérojot pi-timolo risindgjuma atvérta koda licences (MIT License) nosacijumus,
var sagatavot magistra darba noteiktam risindjumam nepiecieSamo programmu — kodu
record.py (sk. 3.pielikuma), kas izmanto datné& config.py ierakstitus konfiguracijas parametrus
(sk. 4.pielikuma). ST programma gan nav vieniga, lai realizétu visu risindgjumu pilniba
(sk.4.13.att.). Lai programma darbotos uzreiz péc Raspberry Pi Zero ieslégsanas, ir
nepiecieSams tas automatiskas palaiSanas skripts no komandrindas vai ar attiecigu ierakstu
Jetc/re.local datn€ (sk. run.sh 4.13.att. un 5.pielikuma). Lai notiktu kustibas sensora
uznemto att€lu sinhronizacija ar Google Drive, ir nepiecieSams att€lu sinhronizacijas skripts
(sk. sync pics.sh 4.13.att. un 6.pielikuma), ka ar attiecigs sinhronizacijas laika intervala
uzstadijums crontab. Lai notiktu katra kustibas sensora uznemta att€la apstrade, atpazisana,
vai taja ir redzama automasinas numura zime, un, ja ir, tad automasinas numura atpazisana,
ierakstiSana teksta datn€ *.csv formata un sinhronizacija ar Google Drive, ir nepiecieSams

attiecigs skripts, kas veic visas §1s darbibas (sk. sync data.sh 4.13.att. un 7.pielikuma).

86 https://github.com/
87 https://github.com/pageauc/pi-timolo/wiki/Introduction
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4.13. att. Kustibas sensora risinajums ar automasinu pliismas registru

Lai realizetu 4.13.att. redzamo risinajumu, proti, reizi diennaktl notiktu attéla datnu JPG
sinhronizacija ar Google Drive, bet ik p&c 5 miniitém notiktu datu CSV formata sinhronizacija
ar Google Drive, ir nepieciesams ieplanot $o noteikto uzdevumu, realizétu Bash skripta veida,
izpildi noteikta laika vai ar noteiktu laika intervalu, kam lieliski noder Linux sistémas démons
Cron — fona programma, kas vajadzibas gadijuma tiek izmantota datoros, kuri darbojas UNIX
vai kadas citas operétajsistémas vide®® [12]. Par crontab uzstadijumu attélu sinhronizacijas
skriptam un datu sinhronizacijas skriptam var attiecigi lasit $1 magistra darba
4.2.2.apaksnodalas un 4.5.nodalas beigas.
4.3.1. Programmas iestatiSana darbibai fond péc Raspberry Pi ieslegSanas

Lai kustibas sensora (aktuala attéla iegiiSanas, ja notikusi kustiba) programma record.py
darbotos fona un uzreiz péc iekartas Raspberry Pi Zero ieslégSanas, ir nepiecieSams to
automatiski palaist 1idz ar iekartas iesaknésanos — ieslégsanos. Nemot vera, ka Raspberry Pi
Zero darbinasanai ir izv€léta Linux operétajsistémas distribiicija Raspbian Jessie Lite (versija
2017-03-02), tad to var izdarit, izmantojot direktoriju /etc/init.d, kurda ir jaiekopé
programmas record.py palaiSanas skripts run.sh (sk. 5.pielikuma) un javeic ta uzstadiSana,

izmantojot 5 komandas (sk. 4.14.att.).

88 http://termini.lza.lv/term.php?term=daemon&lang=EN
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sudo cp run.sh /etc/init.d

cd /etc/init.d

chmod +x run.sh

sudo nano run.sh

# izmainit ierakstu, kas norada uz programmas record.py atrasSanads vietu un saglabat datni
# Incializé /etc/init.d/run.sh skriptu ta, lai tas izpilditos péc iekartas ieslég8anas.
sudo update-rc.d pi-timolo.sh defaults

4.14. att. Komandas kustibas sensora iedarbinasanai uzreiz péc iekartas ieslég§anas
Tagad kustibas sensors darbosies uzreiz peéc iekartas iesakn@Sanas, parstart€Sanas,

parladésanas, ari energijas padeves partraukSanas un atjaunos$anas gadijumos.
4.2.2. Attelu sinhronizacija ar Google Drive

Kapéc Google Drive? Galvenais iemesls Google Drive izmantosanai §T magistra darba
ietvaros ir bezmaksas serviss, ko piedava kompanija Google.

Lai realiz&tu kustibas sensora — programmas record.py — uznemto att€lu sinhronizaciju
ar Google Drive (sk. 4.16.att.), ir nepiecieSams:

1) izveidot Gmail kontu vai izmantot jau esoSu kontu, kas ir bezmaksas;

2) uzstadit gdrive sync (programmas binarais kods arf ir pieejams bez maksas);

3) izstradat un pievienot crontab attélu sinhronizacijas skriptu (sk. sync pics.sh

4.13.att. un 6.pielikuma), izv€loties noteiktu att€lu sinhronizacijas laika intervalu.

Pienemot, ka lietotajam jau ir gmail konts, var sakt ar otro soli. Programmas gdrive
binarais kods ir pieejams GitHub®® un to ir nepieciesams uzkompilét vai ar palauties un
izmantot jau gatavu gdrive, ko arf var atrast GitHub. Sis fails ir jaickopé uz Raspberry Pi (var
jau ieprieks izveidota direktorija record), japadara izpildams (komanda chmod +x gdrive)
un jaizpilda komanda ‘sudo gdrive init’, kas inicializé servisu un uzgeneré URL, Kkas ir
jaiekopg interneta parliika ar autorizétu gmail kontu. Talak Google paraditais kods ir jaiekopé
atpakal Raspberry Pi SSH sesija, gdrive autorizacijas koda rinda (sk. 4.15.att.). To visu
vieglak un vienkarsak ir izdarit no Windows, izmantojot SSH un riku Cygwin vai PuTTY, lai

pieslégtos pie Raspberry Pi.

8 https://github.com/odeke-em/drive/releases/tag/v0.2.8-arm-binary
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r ~ - -

C pi@raspberrypi: ~

b . sudo gdrive 1nit A
\1s1t th1s URL to get an authorization code
ttps://accounts.google.com/o/0auth2/auth?access_type=o
7rr1nuanmamggli4feed12dpuq871bvd.apps.goog1eusercontent.com&redirect_uri:urn%BAiet %
Awg%3Acauth%3A2. 0%3Ao0obdresponse_type=code&scope=https%3A%2F%2Fwww. googleapis. com’2
uth%2Fdrive&state=2017-03-30+12%3A32%3A25.202747918+%2B0300+EEST2596996162

Paste the authorization code: v

€ | @ | https://accounts google.com/o/oauth2/approvalfas=4361287484

[2) Most Visited [} Getting Started | | Suggested Sites | | Web Slice Galle

Google

Please copy this code, switch to your application and paste it there:
4/QZIEWT0zUiQHQKT xGyzd0QbBIVYMYKREUX LDV

gdrive init

cess_type=
% se_type=code

4.15. att. Gdrive uzstadiSana
Par Google Drive veiksmigu uzstadisanu var parliecinaties ne tikai péc neesoSiem kladu
pazinojumiem péc enter/ok nospieSanas terminali, bet ari péc izveidotas sléptas direktorijas
‘.gd’, kas satur droSibas datnes un ko var redzét, izpildot komandu ‘1s -21’. Gdrive
palidziba ir pieejama, vienkarSi ievadot terminali komandu ‘cdrive’ bez parametriem.
Savukart komandu ‘sudo gdrive 1s’ var izmantot, lai paskatitu attalinato saturu (Google
Drive saknes direktorijas saturu). Ja kustibas sensora programmas konfiguracijas datné
config.py ir uzstadijums ‘createlockrile = True’, tad record.sync datne tiks izveidota
tiklidz bus notikusi kustiba un uzgeneréti att€li direktorija ‘motionpir’ (skat.§o parametru
datné config.py). Att€lu sinhronizacija ar Google Drive nenotiks, ja kustibas sensora
programmas direktorija nebus atrodama datne record.sync. Turklat att€lu datném *.jpg
formata ir jau jabut apstradatam, atpazitam ar OpenALPR algoritmu, ja tajas ir redzama
automas$inas numura zime, un parvietotam uz direktoriju ‘processed’ (sk.4.4.nodalu), kas

saskana ar 4.13. att.notiek ik pec 5 minitém.
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~ pi@raspberrypi:

1= -1ah . /record/mol

pi 4,0K Mar 30
pi 4, 0K M: 28
pi
pi
pi
pi
pi
pi
pi
pi
pi

sync_pics.sh

Google Drive

B [etadEntsy] (s E) e

! & processed — Google disk X

‘ & C () | & Secure | https://drive.google.com/drive/folders/0B1Uut5BRJylsakh: ¥ " : ‘

Google Disks ~ Q  Meklgsana Diska

Mans disks > processed ~ > o

‘ 4 g Mans disks Faili

aw  Armani kopigotie

(© Padgjie

“" Google fotografijas

W Atziméts ar zvaigzniti
—_—

- o M 20170322-192003.. M 20170325-130348.

4.16. att. Attelu sinhronizacija ar Google Drive
Lai neparslogotu Raspberry Pi Zero mikrodatoru, att€lu datnu *.jpg sinhronizaciju ar

Google Drive ir paredzéts veikt reizi diennakti. Manuali attélu datnu sinhronacijas skriptu var

2

izsaukt ar komandu ‘sudo . /sync pics.sh’, atrodoties ST skripta direktorija. Rezultata
notiks visu *.jpg datnu, kas atrodas direktorija ‘processed” augSupielade — sinhronizacija ar —
Google Drive (sk. 4.16.att.). Aptuveni 6,75 MB vai 10 JPG formata datnes var augSupieladét
Google Drive 1 minites laika, izmantojot WiFi (skat. skripta sync pics.sn izvaddatus

4.17.att.).

:~ § sudo ./record/sync_pics.sh

STATUS - Script variable Setting CHECK_FOR_SYNC_FILE=true
STATUS - Found File /home/pi/record/record.sync
STATUS - Check if Remote Folder /processed Exists

/processed 0BlUut5BRIyIsakhxUEdFRVILSTU




Fileld ReTative Path
"OB1lUut5BRIy1lsakhxUEdFRVILSTU" "/processed"

STATUS - Start gdrive Sync .
STATUS - Local Source Fo1der - /home/p1/record/processed
STATUS - Remote Destn Folder - /processed
STATUS - Files *jpg
STATUS - Running This May Take Some Time .....
STATUS sudo /usr/local/bin/gdrive push -no-prompt -ignore-conflict
processed/ jpg
Thu 30 Mar 11:59:15 EEST 2017

Resolving. ..
/processed/20170322-192003. jpg
/processed/20170325-130348. jpg
/processed/20170325-132535. jpg
/processed/20170325-132545. jpg
/processed/20170327-100326. jpg
/processed/20170327-101125.jpg
/processed/20170327-103634. jpg
/processed/20170327-104111. jpg
/processed/20170327-170042. jpg
/processed/20170328-162701. jpg
Addition count 10 src: 6.95MB

7284574 / 7284574

[

Thu 30 Mar 12:00:14 EEST 2017

STATUS - ./record/sync_pics.sh Completed Successfully

STATUS - Processing Took 59 seconds

STATUS - Deleting Sync Lock File /home/pi/record/record.sync

+ A+ +

Done ...

4.17. att. Google Drive sinhronizacijas skripta izvaddati

Lai att€lu sinhronizacijas skripts =ync pics.sh darbotos regulari, pieméram, katru
diennakti plkst.lam, ir nepiecieSams attiecigs ta palaiSanas ieraksts un laika intervala
uzstadijums crontab, pieméram, ‘00 01 * * * /home/pi/record/sync pics.sh
>/dev/nul’, kas jaieraksta ka rinda teksta redaktora nano, kas atveras péc komandas 'sudo
crontab -e' IZplldES

4.4, Automasinu numuru atpaziSana

Pirms att€lu datnu *.jpg sinhronizacijas ar Google Drive, ir nepiecieSsams uzinstalét
atveérta koda automasinu numura zZimju atpaziSanas biblioteku OpenALPR, ka arT ar to saistitas
bibliotekas (leptonica, opencv, tessdata, tesseract u.c.), jaizpilda ‘sudo apt-get update &&
sudo apt-get upgrade’, ka arl citas komandas, lai sagatavotu vidi automasinas numura
teksta atpaziSanai, kas ir diezgan darbietilpigs process. Lielakoties tas jau ir aprakstits
4.1.nodalas 6.soli. Visas nepieciesamas komandas ir apkopotas un ierakstitas viena bash
skripta, kura pilns teksts ir lasams 2.pielikuma un ko var ari lejupieladét ar vienu komandu
‘wget www.haralds.id.lv/openalpr install v3.sh’. Pec  skripta  veiksmigas
lejupielades, to ir nepiecieSams nokonfigurét ka izpildamu datni, izpildot komandu ‘sudo
chmod +x openlpr install v3.sh’ un  palaist darbiba (ar  komandu

‘./openalpr_install v3.sh’).
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Kad OpenALPR un visas ar to saistitas bibliotékas ir uzinstalétas un automasinas
numura zimes atpazisana darbojas ar OpenALPR piedavato izméginajuma datni (sk. 4.5.att.),
var sakt risinajuma pielagosanu Latvijas automasinu numura zZimju atpazisanai.

Péc OpenALPR instalacijas direktorijas izp€tes var secinat, ka pastav OpenALPR
konfiguracijas datne Eiropas numura zimém cu.conf, ko pé&c OpenALPR sekmigas
uzinstaléSanas var atrast, izpildot komandu

1s

/usr/local/share/openalpr/runtime data/config/ ’ (Sk 4.1 8.att.).

pi: 1s /fusr/local/share/openalpr/runtime_data/config/

1de. conf br.conf fr.conf gb.conf kr2.conf kr.conf mx.conf sg.conf us.conf wn2.conf
pi:

4.18. att. OpenALPR atbalstito valstu auto numura zimju konfiguracijas datnes

< b

Lidz ar to, komandrinda ‘21pr’ nomainot parametru ‘us’ (Amerikas numura zime) uz ‘eu’,
kas apzimé& Eiropas numura zimju atpaziSanas parametrus, un ka attéla datni noradot JPG ar
redzamu Latvijas automa$inu (piem&ram, sk. 4.11.att.), var iegit ticamu rezultatu (sk.

4.19.att.).

E pi@raspberrypi: ~ I. =NR= |ﬂh]1

pi spberrypi: alpr -c eu 200170331-112405.1pg -
| ng: You are running an unsupported version of Tesseract.
Expecting at least 3.03, wvour version is: T566a45

Info in bmfCreate: Generating pixa of bitmap fonts from string
plated: 10 results

GAS003 confidence: 90.1403

GAS003 confidence:

GAS003 confidence:

GAS003 confidence: |

GAS0Q3 confidence:

GASDO3 confidence: 82

GASQ03 confidence:

GAS0D3 confidence: 82

GASG03 confidence:

GAS0Q3 confidence:

aspberrypi: | -

L ”

4.19. att. OpenALPR izvaddati (automasinas numurs) attélam ar Latvijas automasinu
Ka redzams 4.19.att., OpenALPR biblioteka atpazist Latvija registrétas automasinas numuru

ar augstu ticamibu (90.1403%). So rezultatu atliek vien ierakstit LOG datng, apstradat un
kopa ar datnes nosaukumu, kas norada uz att€la uznemsanas datumu un laiku, ierakstit datu
baze vai teksta datn€, piem&ram, CSV, ko velak varétu importet jebkura datu baze.
4.5. Automasinu pliismas registrs

Ka viena veida automaSinu plismas registrs saskana ar risingjuma arhitekttru
(sk.4.13.att.) jau kalpo Google Drive redzamie att€li, kuru nosaukums glaba attéla
uznemsanas laiku, t.i., veidots formata ‘yyyymmdd-hhmmss’ (sk. 4.16.att.). Tomer tie ir tikai
att€li un informacija par att€la uznemsanas laiku, pienemot, ka Raspberry Pi kameras
tehnologiskas iesp&jas nenodroSina vairaku att€lu uzpemsSanu sekundé un teritorijas
noveroSanas noliikos biezaks uznemto kadru intervals ka sekunde nav nepiecieSams, jo
automasinu pliisma pie barjeras, kur vienmeér notiek apstasanas, lai iebrauktu teritorija, nemaz

nav intensivaka, lai veidotos vairaku automasinu kadri viena sekundé. Google Drive redzamie
52



atteli nav strukturéta informacija, kas satur tekstu par automasSinas numuru. Lidz ar to ir
nepiecieSams uzrakstit skriptu, kas apstrada 4.19.att. redzamos izvaddatus, piem&ram, saglaba
izvaddatus TXT datng, apstrada tos, izgrieZot automasinas numura datus no otras rindas, un
kopa ar datnes nosaukumu, kas norada uz attéla uznemsanas datumu un laiku, ieraksta tos
CSV datng, ko vélak varétu importét jebkura datu baze. Sada skripta pilns teksts, kas veic ari
CSV datnes augsupieladi Google Drive, ir lasams 7.pielikuma. Galvena koda dala, kas,
izmantojot visas JPG datnes, atrodamas mainigjos (DIR un SYNC DIR) nodefingtaja
direktorija, atpazist att€los redzamo automasinu humurus, ieraksta izvaddatus TXT datng, veic
TXT datnes apstradi, izgriezot informaciju par auto numuru, un ieraksta to kopa ar JPG datnes
nosaukumu ‘yyyymmdd-hhmmss’ formata jaunizveidotaja CSV datng, kuras nosaukums sastav

no attiecigas dienas datuma formata ‘yyyy-mm-dd_log.csv’, ir lasama 4.20.att.

for file in "SDIR/SSYNC DIR/"*.jpg; do
# ieglst datnes nosaukumu bez papla$indjuma un ieraksta mainigaja full fn
full fn=8{filef#*/}
# iegtst tikai datnes nosaukumu bez paplasSindjuma un cela uz datni, ieraksta mainigaja fn
fn=${full fn%.*}
# atpazist automadinas numuru attélad un ieraksta rezultatu *.txt datné
alpr -c eu > / / .txt
# izgriez datus par auto numuru no OpenALPR izvaddatnes *.txt 2 rindas
car num=$(sed -r 's|.*- (.*)confidence.*|\1|' $DIR/$SYNC DIR/$fn.txt | sed '2g;d')
# izveido datni log.csv, izmantojot Sodienas datumu k& prefiksu formata Y-M-D
# (>, ja tada neeksisté&) un ievada/pievieno (>>, ja eksisté&) datus par auto numuru
nowdt=$ (date +"%Y-%m-%d_%H-%M-%S")
now=$ (date +"%Y-%m-%d")
log file="Snow" log.csv

if [ ! -e / / 1; then
echo , > / /
else
echo , >> / /
fi

# parvieto apstradato attéla failu un izvaddatus *.txt uz direktoriju $PROC DIR
mv / /
mv / / .txt / /

done

4.20. att. Koda dala OpenALPR izvaddatu apstradei - automasinas numura datu ieguvei
4.20. att. redzamas koda dalas izpildes rezultata, ja mainigjos (DIR un SYNC DIR)

nodefinétaja direktorija atrodas JPG datnes, kas satur automasinas numuru, izveidojas CSV
datne, kas satur informaciju par 1) automas$inas iebrauksanas laiku formata ‘yyyymmdd-
hhmmss’ un 2) automasinas numuru, kas iegtits, atpazistot to no kustibas sensora fikscta attéla
datnes JPG formata, izmantojot OpenALPR, ka ari ar to saistitas bibliotekas (leptonica,
opencyv, tessdata, tesseract u.c.), kas nepiecieSamas komandas ‘2 1pr’ darbibai. Izveidotas

CSV datnes piemers ar min&to informaciju redzams 4.21.att.

-

.7 /hame/pi/record/mol/log.csv - pi@192.168.1.141 - Editor - WinSCP S

=] [a | D £8 . =  Encoding - [ Color= {&b

20170312-132917 ,05FIRS
20170312-181224 ,GA9003
20170322-131319,G6v6234

Line: 1/3 Character: 50 ((x32) Encoding: 1257 (AMSI - Bal
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4.21. att. CSV datne ar taja ierakstitu automasinas iebrauksanas laika un numura informaciju
Pilns skripta teksts, kas lasams 7.pielikuma, veic ne tikai att€lu atpaziSanu, CSV datnes
izveidi, bet ari tas sinhronizaciju ar Google Drive.

Lidzigi ka attelu singronizacijas skripta gadijuma (sk. 4.16.att.un 4.17.att.) atliek tikai
uzstadit 7.pielikuma lasama datu skripta (sync data.sh) izpildi regulari, pieméram, ik péc 5
minGtém, veicot attiecigu ierakstu ar laika intervala uzstadijumu crontab, piemeram, “*/5 *
% % /home/pi/record/sync data.sh >/dev/nul’, kas jaieraksta ka rinda teksta
redaktora nano, kas atveras péc komandas 'sudo crontab -<'izpildes. Lidz ar to dati par
teritorija iebrauku$as automasinas numuru biis pieejami Google Drive ne vélak ka péc 5
minitém, jo teksta informacija CSV formata datu apjoma zina sinhronizacijas vajadzibam ir
nieciga, bet pasi attéli ar redzamo automasinu bis pieejami Google Drive ne vélak ka péc 24
stundam, nemot vera ‘crontab’ uzstadito laiku lam att€lu datnu sinhronizacijai (sk.

4.2.2.apaksnodalu).
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REZULTATI UN SECINAJUMI

Pasaulé pieejamo vienplates datoru klasts ir loti plass. Lidz ar to mikrodatora izvéle ir
atkariga no ta izmantoSanas mérka un, pieméram, tadiem kriterijiem ka veiktsp&ja, izmers,
cena, ievadizvades un audiovizualas saskarnes, pieslégvietas, energijas patérins. Raspberry Pi
no visiem $aja magistra darba apskatitajiem mikrodatoriem izcelas ka 1&taka ierice attieciba uz
veiktsp&ju un izméru. Savukart programmésanas valoda Python ir pietiekami vienkar$a un
vienlaicigi ari jaudiga, lai veiktu komplic€tus uzdevumus. Raspberry Pi piedava So
programmeésanas valodu komplekta ar operetajsistemu NOOBS instalacijas pakotné.

Magistra darba teorétiskas dalas ietvaros ir apskatita vienplates datoru definicija un
rasanas vésture, programmeésanas valodas Python vésture un tas izvéles pamatojums, apskatiti
pasaulé pieejamie mikrodatori, izmantojot salidzinaSanas metodi p&c dazadiem krit€rijiem
(cena, veiktspgja, ievadizvades saskarnes un pieslégvietas, audiovizualas saskarnes, izmérs,
citi fiziskie un elektriskie parametri).

Magistra darba praktiskas dalas ietvaros ir izdevies izveidot darba vajadzibam
nepiecieSamo risinajumu, kas veic slégta teritorija iebraucoSu automasSinu registréSanu:
fotograféSanu, automasinas numura atpaziSanu, attélu un datu sinhronizaciju ar Google Drive,
padarot iesp&jamu teritorijas kontroli attalinati, izmantojot makontehnologijas. Tadgjadi ir
sasniegts galvenais $1 risinajuma mérkis — aizvietot teritorijas sargu un nodroSinat iestades
administrativas dalas vaditaju ar informaciju, vai teritorija iebrauc automasina, kurai ir
izsniegta caurlaide vai kada cita. Ja cita, tad risinajums &rti piedava noskaidrot iebrauksanas
laiku un automasinas numuru. Papildus magistra darba ietvaros, izmantojot programm&sanas
valodu Python, ir izveidots timekla serveris un majas lapa, kura atjaunojas 5 sekunzu
intervala, paradot aktualako kameras uzpemto att€lu. Teritorija iebraucoSo automasinu
fotograféSana ar1 ir realizéta, izmantojot kustibas sensoru, kas darbojas programmeéSanas
valoda Python, analiz&jot izmainas kameras uznemtajos att€los, izmantojot Raspberry Pi
Camera moduli. Automasinu numuru atpaziSanas risindjuma pamata ir Bash skripts, kas
izmanto apjomigo atvérta koda automasinu numuru atpaziSanas biblioteku OpenALPR, ka art
ar to saistitas bibliotekas (leptonica, opencv, tessdata, tesseract u.c.). Ar Bash skripta
palidzibu tiek veidots arT automasinu plismas registrs teksta datu CSV formata, kuru tiek
ievadits automasinas iebrauksanas laiks formata ‘yyyymmdd-hhmmss’ un no attéla atpazitais
automasinas numurs. Ta ka automasSinas iebraukSanas laiks sakrit arT ar uznemta att€la datnes
JPG nosaukumu, tad katru CSV ierakstu var viegli sasaistit ar kameras uznemto attélu.

Magistra darba ietvaros izstradato programmu (skriptu) teksts ir ieklauts ne tikai §T magistra
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darba 2.-7.pielikuma, bet pieejams ari GitHub®, nodrosinot risindjuma pilnveidosanas
iespgjas.

Tomeér risinajuma uzstadiSanas un test€Sanas rezultata konstatéti $adi trakumi:

1) kustibas sensors gener¢ attéla JPG datnes ari tad, ja kustibu nav radijusi automasina,
piem@ram, teritorija ir ienacis gajgjs. Sados gadijumos CSV datné pretim laikam ir
ievadits nevis automasinas numurs, bet tukSums, ko gan var viegli nofiltrét un
izmantot tikai tos ierakstus, kas satur arT automasinas numuru;

2) Raspberry Pi kamera ne vienmér uznem tik kvalitativu att€lu ar redzamu teritorija
iebraucoSu automasinu, lai sekmigi nostradatu automasinas numura atpaziSana,
t.i.biezi vien ‘alpr’ komandas rezultats ir teksts ,,No license plates found.”. Tie
pamata ir gadijumi, kad automasinas numurs ir netirs vai teritorija ir iebraukusi
automasina ar citas valsts numuru, pieméram, Krievijas. No sakuma vid&ji $ads
rezultats bija katram septitajam automasinas att€lam. To izdevas uzlabot, novietojot
kameru tuvak teritorija iebraukSanas vietai — barjerai — ta, lai kamera atrodas
aptuveni 5 metru attaluma no iesp€jamas automasinas. Rezultata izdodas atpazit
praktiski katru automasinu, ja vien ta nav parak netira vai izmanto ne Eiropas
standarta numura zimi. Tom@r biitu nodergjusi ari risinajuma testé$ana un precizitates
novertgjums diend, nakti, sniega, lietl, pavasara vai rudens dublu sezona, kas nav
izdevies $T magistra darba izstrades laika. Pastav augsts risks, ka stipra sniega, lietd
un rudens dublu laika automaSinas numura atpaziSana nenotiks precizi vai nenotiks
vispar.

3) ja risinajuma darbiba slégta teritorija, kur automasinu pliisma ir neliela un katra
automasina apstajas pie barjeras bridi, kad tiek veikta tas fotofiksésana, ir veiksmiga,
tad S§1 risinagjuma tests uz ielas, kur ir intensivaka satiksme, cie§ neveiksmi.
Risinajums biitu bitiski japilnveido, ja planots izmantot to intensivas satiksmes laika,
iesp&jams, izmantojot jaudigaku mikrodatoru un labaku kameru, jo Raspberry Pi
nespéj fiks€t visas automasinas, kas atri brauc pa ielu. Dazi no att€liem ir miglaini,
dazos automaSina ir nofotograféta no lielaka attaluma, neka nepiecieSams tas
sekmigai numura zimes nolasiSanai un atpaziSanai ar OpenALPR. Vardu sakot, ir
janem veéra, ka ar So risinajumu nebija planots aizstat fotoradaru.

4) §is risinajums neder teritorijas novéroSanai tumsa, jo taja ir izmantota Raspberry Pi
standarta kamera, kas labi darbojas tikai dienas gaisma. Tomeér to var viegli
pilnveidot darbibai nakti, aizvietojot standarta kameru ar NOIR kameru, kas ir

paredzéta filmésanai tumsa. Sada gadfjuma gan bis javeic arT papildus ieguldfjumi

% https://github.com/HaraldsPlass/camera/tree/master
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risinajuma uzlaboSanai un infrasarkanas gaismas radiSanai, kas ir labi aprakstiti
dazados interneta avotos;

5) ja datiem CSV formata ir loti neliels apjoms un tos var bez problémam sinhroniz&t ar
Google Drive ik péc 5 mintitém, tad attélu datnes JPG formata, kas pie intensivakas
satiksmes ir sagenerétas vismaz 10 minatg, ir pietickami apjomigas, lai aizkavétu ne
tikai kameras darbibu, bet apturétu pat visas iekartas Raspberry Pi darbibu. Tapéc
att€lu sinhronizacija ar Goggle Drive risinajuma ir planota tikai reizi diennakti 1am,
kad ir tumsa un nedarbojas kameras modulis;

6) ja neskaita veltitas programméSanas stundas (darba izmaksas), tad $aja magistra
darba realiz€to risinajumu var izveidot par 30 EUR vai 47 EUR (mobila risinajuma
gadijuma, kuru vismaz 24 stundas darbina ar€js barosanas bloks, ja kameras
uzstadiSanas vieta nav pieejams stacionars energijas avots). Risinajums ir testéts un
darbojas arT gadijuma, ja ta darbinaSanas vieta nav pieejams WiFi. To var lieliski
aizvietot ‘Personal hotspot’ vai ‘WiFi tiklaja’ iesp&ja, kas pieejama pat viedtalruni,
kuru var iegadities par 60 EUR. Tatad, ja risinajuma darbinaSanas vieta nav pieejama
ne energija, ne WiFi tikls, tad izmaksas sadardzinas: par 17 — EUR uz argjas baterijas
rékina, par 60 EUR — ja blakus risinajumam ir jaizveido WiFi ar Ietako tirga
pieejamo viedtalruni un, pieméram, priekSapmaksas mobilo sarunu karti (letakais
starta komplekts ar bezlimita internetu uz nedélu izmaksa 1,50 EUR). Lai samazinatu
§1s izmaksas, var atteikties no prasibas redz&t Google Drive datus ar teritorija
iebraucosam automasinam (numuru un laiku) ik p€c 5 minttém, atliekot So
sinhronizaciju 11dz bridim, piem&ram, naktij, kad risinajumu var nonemt, ienest ieksa
uzladét, kur ir pieejams WiFi tikls un var automatiski notikt datu un att€lu
sinhronizacija.

Parskatot $1 magistra darba ietvaros veikto pasaul€ pieejamo mikrodatoru salidzinajumu
pec cenas, veiktsp€jas un pieslegumvietam, iesp€jams, vél mazakas risindjuma izmaksas
varétu panakt Raspberry Pi Zero vieta izmantojot mikrodatoru Orange Pi Lite, kuram ir gan
kameras pieslégumvieta CSI, gan WiFi. Ar §im modelim tirgh ir pieejama l&ta Kina razota
kamera. Interesants var€tu biit arT risinajums ar Raspberry Pi Zero konkurentu C.H.I.P.

Jebkura gadijuma Raspberry Pi pierada, ka $is mikrodators lieliski noder ne tikai
macibu noliikos, kam tas pamata sakotngji bija radits, bet ar1 ka ierice dazadiem risinadjumiem

lietu interneta (Internet of Things - 10T) pasaulg.
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PIELIKUMI

1.pielikums. Vienplates datoru salidzinajums péc izlaiSanas gada, cenas un
sistémas mikroshema

Izlaisa- Cenu
Nosaukums Modelis nas gads/ | diapazona | Sistéma mikroshéma
meénesis | Kategorija
Arduino Uno*! R3 2010/09 1% Atmel ATmega328P
armStone® A5 2013/02 5% Freescale Vybrid VF6xx
armStone®® A9 2012 5% Freescale i.MX6
Arndale Board®’ 5250-AA 2012/10 5% Samsung Exynos 5 Dual (5250)
Arndale Octa Board®® | Exynos 5420 | 2013/10 5100 Samsung Exynos 5 Octa (5420)
Banana Pi® M1 2014/03 1102 Allwinner A20
Banana Pro'® 2014/12 3104 Allwinner A20
Banana Pi'% M2 2015 2106 ?
Banana Pi? M3 2015 3108 ?
BeagleBoard'® D 2012/10 3110 TI OMAP 3530
BeagleBoard-xM!! C2 2010/09 4112 T1 DaVinci DM3730
BeagleBone! ABA 2011/10 3t TI Sitara AM335x
BeagleBone Black''® | C 2013/04 2116 TI Sitara AM335x
Boardcon EM210% | A8 2012/07 38 Samsung K4T1G164QF,
Boardcon CM210-111

9 https://www.arduino.cc/en/Main/arduinoBoardUno

9 https://store.arduino.cc/product/A000066

%3 https://www.fs-net.de/en/products/armstone/armstonea5/

% https://www.fs-net.de/en/products/armstone/armstonea5/

% https://www.fs-net.de/en/products/armstone/armstonea9/

% https://www.fs-net.de/en/products/armstone/armstonea9/

97 http://www.arndaleboard.org/wiki/index.php/Main Page

% http://arndaleboard.com/us/?menuType=product&mode=list&|cate=001&mcate=001

9 http://www.arndaleboard.org/wiki/index.php/Main Page

100 https://liliputing.com/2013/11/179-arndale-octa-dev-board-features-samsung-5420-processor.html

101
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https://www.graperain.com/ARM-Embedded-S5P4418-Single-Board-Computer/
https://graperain.en.alibaba.com/product/60521145030-801964843/Graperain_G4418_SBC_Quad_Core_ARM_Board_Linux.html
https://graperain.en.alibaba.com/product/60521145030-801964843/Graperain_G4418_SBC_Quad_Core_ARM_Board_Linux.html
https://www.graperain.com/ARM-Embedded-S5P6818-Single-Board-Computer/
https://graperain.en.alibaba.com/productgrouplist-803068171/6818_series.html

2.pielikums. OpenALPR un saistito bibliotéku instalacijas skripts

(openalpr_install_v3.sh)

#!/bin/bash

# izveido izvaddatu - LOG datni alpr install.log

exec > >(tee alpr install.log)

exec 2>&1

# ieraksta datumu LOG datné

date

# atjaunija Pi, jo preté&ja gadijuma var but problémas ar bibliotéku kompilé&sSanu
sudo apt-get update && sudo apt-get upgrade -y --force-yes

date

# lejupieldadé un uzinstalé nepiecieSamas bibliotékas priek$ tesseract

date

sudo apt-get install -y --force-yes autoconf build-essential git cmake pkg-config
date

sudo apt-get install -y --force-yes autoconf automake libtool

date

sudo apt-get install -y --force-yes autoconf-archive
date

sudo apt-get install -y --force-yes pkg-config
date

sudo apt-get install -y --force-yes libpngl2-dev
date

sudo apt-get install -y --force-yes libjpeg8-dev
date

sudo apt-get install -y --force-yes libjpeg-dev
date

sudo apt-get install -y --force-yes libtiff5-dev
date

sudo apt-get install -y --force-yes zliblg-dev
date

sudo apt-get install -y --force-yes libjasper-dev
date

sudo apt-get install -y --force-yes libavcodec-dev libavformat-dev libswscale-dev libv4l-dev
date

sudo apt-get install -y --force-yes libxvidcore-dev libx264-dev libgtk2.0-dev libatlas-base-
dev

date

sudo apt-get install -y --force-yes gfortran python2.7-dev python3-dev

date

sudo apt-get install -y --force-yes libcurld4-openssl-dev liblog4cplus-1.0-4 liblog4cplus-dev
uuid-dev

date

sudo apt-get install -y --force-yes uv4l uvé4l-raspicam uv4l-raspicam-extras uv4l-server uvél-
mjpegstream

date

sudo apt-get install -y --force-yes libleptonica-dev

# nokloné openalpr bibliotékas datnes:

date

cd /home/pi

git clone https://github.com/openalpr/openalpr.git

date

# izveido direktoriju un lejupieladé saistitas bibliotékas
date

cd openalpr

mkdir libraries

cd libraries

echo "git clone https://github.com/tesseract-ocr/tesseract.git"

date

git clone --depth 1 https://github.com/tesseract-ocr/tesseract.git
date

git clone https://github.com/tesseract-ocr/tessdata.git

date

wget http://www.leptonica.com/source/leptonica-1.74.1.tar.gz

date

wget -O opencv.zip https://github.com/Itseez/opencv/archive/3.1.0.zip
date

wget -O opencv_contrib.zip https://github.com/Itseez/opencv contrib/archive/3.1.0.zip

# atarhivé leptonica

date

tar -zxvf leptonica-1.74.1.tar.gz
# atarhivé opencv-2.4.9.zip

date

unzip opencv.zip

68



date
unzip opencv_contrib.zip

# kompilé leptonica:
date

cd leptonica-1.74.1
date

sudo ./configure
date

sudo make -3j4

date

sudo make install

# kompilé tesseract:

cd ../tesseract

date

sudo apt-get install -y --force-yes autoconf automake libtool
date

sudo ./autogen.sh

date

sudo apt-get install -y --force-yes autoconf-archive
date

sudo ./configure --enable-debug
LDFLAGS="-L/usr/local/lib" CFLAGS="-I/usr/local/include"

date

sudo make -3j4
date

sudo make install
date

sudo ldconfig

# instalé openCV 3 ar Python 2.7

cd /home/pi/openalpr/libraries/

date

wget https://bootstrap.pypa.io/get-pip.py
date

sudo python get-pip.py

date

sudo pip install virtualenv virtualenvwrapper
date

sudo rm -rf ~/.cache/pip

date

echo 'export WORKON HOME=$HOME/.virtualenvs' >> ~/.profile
echo 'source /usr/local/bin/virtualenvwrapper.sh' >> ~/.profile
date

source ~/.profile

date

mkvirtualenv cv

source ~/.profile

date

workon cv

date

pip install numpy

cd /home/pi/openalpr/libraries/opencv-3.1.0

date

mkdir build

cd build

date

cmake -D CMAKE BUILD TYPE=RELEASE -D CMAKE INSTALL PREFIX=/usr/local -D INSTALL C EXAMPLES=OFF
-D INSTALL_PYTHON_EXAMPLES=ON -D

OPENCV_EXTRA MODULES PATH=/home/pi/openalpr/libraries/opencv_contrib-3.1.0/modules -D

BUILD EXAMPLES=0ON

date

sudo make -j4
date

sudo make install
date

sudo ldconfig

cd ~/.virtualenvs/cv/lib/python2.7/site-packages/

date

1n -s /usr/local/lib/python2.7/site-packages/cv2.so cv2.so

# kompilé openALPR:
cd /home/pi/openalpr/src

nano CMakeLists.txt

pievieno Sadas rindas sakuma, kur jau ir SET() apgalvojumi

SET (OpenCV DIR "/home/pi/openalpr/libraries/opencv-2.4.11/release")
SET (Tesseract DIR "/home/pi/openalpr/libraries/tesseract")
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# darma to, izmantojot komandu SED

date

sed -i 'll i SET(Tesseract DIR "/home/pi/openalpr/libraries/tesseract")'
/home/pi/openalpr/src/CMakeLists.txt

sed -i 'll i SET(OpenCV DIR "~/openalpr/libraries/opencv-3.1.0/build")"
/home/pi/openalpr/src/CMakelLists.txt

date

sudo cmake ./

date

sudo make -j4

date

sudo make install

date

sudo cp -r /usr/local/lib/* /lib

# notesté& OpenALPR bibliotéku, izmantojot standartattélu ar ASV numura zimi
date

wget http://plates.openalpr.com/ea7the.jpg

date

alpr -c us ea7the.jpg

date
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3.pielikums. Kustibas sensora programmas kods (record.py)

#!/usr/bin/python

# 31 (record.py) ir kustibas sensora programma, kas analizé pikselu izmainas attéla,
# lai noteiktu kustibu. Kustibas gadijuma tiek generéti attéli, izmantojot datumu un laiku JPG
datnes nosaukuma.

progVer = "ver 1.0"

import os

mypath=os.path.abspath(_file ) # atrod pilnu $is programmas celu - atraSanas vietu
baseDir=mypath[0:mypath.rfind("/")+1] # izvelk tikai cela atraSanas vietu (iznemot skripta
nosaukumu)

baseFileName=mypath[mypath.rfind("/")+1l:mypath.rfind(".")]

progName = os.path.basename( file )

# Parbauda vai eksisté konfiguracijas datne un importé to, ja eksisté.
# Izvada kludas pazinojumu, ja neeksistéCheck

configFilePath = baseDir + "config.py"

if not os.path.exists(configFilePath):

msgStr = "ERROR - Missing config.py file - Could not find Configuration file %s" %
(configFilePath)

showMessage ("readConfigFile"”, msgStr)

quit()
else:

# Nolasa konfiguracijas mainigos no datnes config.py
from config import *

if verbose:
print("-——-----———— Loading Python Libraries -------------—--—-——————————— ")

print("Note: verbose=False (Disabled) Set verbose=True to Display Detailed Messages.")

# importé paréjas python bibliotékas, kas nepiecieSamas talak programmas darbibai.
import sys

import glob

import time

import datetime

import picamera

import picamera.array

import numpy as np

import pyexiv2

from PIL import Image

from PIL import ImageFont

from PIL import ImageDraw
from fractions import Fraction

Sistémas mainigie
Nevajadzétu bit vajadzibai mainit

s

SECONDS2MICRO = 1000000 # Tiek izmantots, lai konvertétu sekundes uz mikrosekundém
nightMaxShut = int(nightMaxShut * SECONDS2MICRO) # default=5 sec

nightMinShut = int(nightMinShut * SECONDS2MICRO) # zemakais kameras slégSana iestatijums
parejai no dienas uz nakti (vai otradak)

testWidth = 128 # rgb attélu straumes platums, ko izmanto kustibas sensora un
dienas / nakts izmainam

testHeight = 80 # rgb attélu straumes augstums, ko izmanto kustibas sensora un
dienas / nakts izmainam

daymode = False # default - péc nokluséjuma vienmér vajadzétu bt False
progNameVer = "%s %s'" %(progName, progVer)

motionPath = baseDir + motionDir # Saja direktorija tiks saglabati atté&li péc kustibas
motionNumPath = baseDir + motionPrefix + baseFileName + ".dat" # datne *.dat, lai saglabatu

mainigd currentCount lielumu

timelapsePath = baseDir + timelapseDir # Saja direktorija paredzéts glabat Time Lapse (laika
spriza) attélus péc kustibas

timelapseNumPath = baseDir + timelapsePrefix + baseFileName + ".dat" # datne *.dat, lai
saglabatu mainiga currentCount lielumu

lockFilePath = baseDir + baseFileName + ".sync"

def shut2Sec (shutspeed):
shutspeedSec = shutspeed/float (SECONDS2MICRO)
shutstring = str("%.3f sec") % ( shutspeedSec )
return shutstring
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def showTime () :

rightNow = datetime.datetime.now ()

currentTime = "304d%02d%02d 502d:%02d:%02d" % (rightNow.year, rightNow.month,
rightNow.day, rightNow.hour, rightNow.minute, rightNow.second)

return currentTime

def showMessage (functionName, messageStr):
if verbose:
now = showTime ()
print ("%s %s - %s " % (now, functionName, messageStr))
return

def showDots (dotcnt) :
if motionOn and verbose:
dotcnt += 1
if dotcnt > motionMaxDots + 2:

print("")
dotcnt = 0
elif dotcnt > motionMaxDots:
print("")
stime = showTime() + " ."

sys.stdout.write(stime)
sys.stdout.flush()
dotcnt = 0
else:
sys.stdout.write('.")
sys.stdout.flush()
return dotcnt

def checkConfig():
if not motionOn and not timelapseOn:
msgStr = "Warning - Both Motion and Timelapse are turned OFF - motionOn=%s
timelapseOn=%s"
showMessage ("checkConfig", msgStr)
return

def logToFile(dataToAppend) :
if logDataToFile:
logFilePath = baseDir + baseFileName + ".log"
if not os.path.exists(logFilePath):
open(logFilePath, 'w').close()
msgStr = "Create New Data Log File %s" % logFilePath
showMessage (" logToFile", msgStr)
filecontents = dataToAppend
f = open(logFilePath, 'a')
f.write(filecontents)
f.close()
return

def displayInfo(motioncount, timelapsecount):
if verbose:

print("")

print("Note: To Send Full Output to File Use command - python -u ./%s | tee -a
log.txt" % progName)

print (" Set logDataToFile=True to Send checkIfDay Data to File %s.log" %
progName)

print("")

print("%s" % progNameVer)

print("-—---- Settings ————-—--—--—--—--—————————— -
,,,,,,,,,,,,,,, ")

print("Config File .. Title=%s" % configTitle)

print (" config-template filename=%s" % configName)

print("Image Info ... Size=%ix%i Prefix=%s VFlip=%s HF1lip=%s Preview=%s" %

(imageWidth, imageHeight, imageNamePrefix, imageVFlip, imageHFlip, imagePreview))
shutStr = shut2Sec(nightMaxShut)

print (" Low Light. twilightThreshold=%i nightMaxShut=%s nightMaxISO=%i
nightSleepSec=%i sec" % (twilightThreshold, shutStr, nightMaxISO, nightSleepSec))

print (" No Shots . noNightShots=% nobayShots=%s" % (noNightShots, noDayShots))

print("Motion ....... On=%s Prefix=%s threshold (How Much) sensitivity=%1i (How
Many)" % (motionOn, motionPrefix, threshold, sensitivity))

print (" forceTimer=%i min(If No Motion)" % (motionForce/60))

print (" Number of previous images to use to check for motion =%i" %
(motionAverage))

print (" Use video port for motion image capture? $s" % (useVideoPort))
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print (" motionPath=%s" % (motionPath))
if motionQuickTLOn:

print (" Quick TL . motionQuickTLOn=%s motionQuickTLTimer=%i sec
motionQuickTLInterval=%1 sec (O=fastest)”" % (motionQuickTLOn, motionQuickTLTimer,
motionQuickTLInterval))
else:
print (" Quick TL . motionQuickTLOn=%s Quick Time Lapse Disabled" %
(motionQuickTLOn))
print("Time Lapse ... On Prefix=%s Timer=%1i sec timeLapseExit=%i sec
(0=Continuous)" % (timelapseOn, timelapsePrefix, timelapseTimer, timelapseExit))
print (" timelapsePath=%s" % (timelapsePath))
if createlockFile:
print("gdrive Sync .. On=%s Path=%s Note: syncs for motion images only." %
(createLockFile, lockFilePath))
print("Logging ...... verbose=%s (Details to Console) logDataToFile=%s" % (
verbose, logDataToFile ))
print (" %s" % ( baseDir + baseFileName + ".log" ))
print("-—-------- Log Activity —-———=-=-=--—"="="="--"-"-""—"—"-"-"-"————-—-——
_______________ ")
checkConfig()
return

def checkImagePath():
# Parbauda attélu direktorijas un izveido tas, ja tas jau neeksité
if motionOn:
if not os.path.isdir(motionPath):
msgStr = "Creating Image Motion Detection Storage Folder" + motionPath
showMessage ('"checkImagePath'", msgStr)
os.makedirs (motionPath)
if timelapseOn:
if not os.path.isdir(timelapsePath):
msgStr = "Creating Time Lapse Image Storage Folder" + timelapsePath
showMessage ('"checklImagePath", msgStr)
os.makedirs (timelapsePath)
return

def getCurrentCount (numberpath, numberstart):
# Izveido datni *.dat, lai saglabatu mainigo currentCount vai nolasitu datni, ja ta jau
eksisté
# Izveido numberPath datni, ja ta neeksisté
if not os.path.exists (numberpath) :
msgStr = "Creating New File " 4 numberpath + " numberstart=" + str(numberstart)
showMessage ("getCurrentCount'", msgStr)
open (numberpath, 'w').close()
f = open(numberpath, 'w+')
f.write(str (numberstart))
f.close()
# Nolasa numberPath datni, lai iegttu pédéjo ciparu péc kartas
with open (numberpath, 'r') as f:
writeCount = f.read()

f.closed
try:
numbercounter = int (writeCount)
except ValueError: # Atrasta bojata datne *.dat, jo nevar konvertét uz integer

# Mégina noteikt, vai 81 ir kustiba vai timelapse (laika spridis péc noklusé&juma
konfigurdcijas datné netiek izmantots)
if numberpath.find(motionPrefix) > 0:
filePath = motionPath + "/*.jpg"
fprefix = motionPath + motionPrefix + imageNamePrefix
else:
filePath = timelapsePath + "/*.7jpg"
fprefix = timelapsePath + timelapsePrefix + imageNamePrefix
try:
# Skené visjaunako datni attélu direktorija un mégina iegit numbercounter
newest = max(glob.iglob(filePath), key=os.path.getctime)
writeCount = newest[len(fprefix)+l:newest.find(".jpg")]
except:
writeCount = numberstart
try:
numbercounter = int (writeCount)+1
except ValueError:
numbercounter = numberstart
msgStr = "Invalid Data in File " + numberpath + " Reset numbercounter to " +
str (numbercounter)
showMessage ("getCurrentCount'", msgStr)
f = open(numberpath, 'w+'")
f.write(str (numbercounter))
f.close()
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f = open(numberpath, 'r')

writeCount = f.read()

f.closed

numbercounter = int (writeCount)
return numbercounter

def postImageProcessing(filename) :
# So izmanto, ja ir nepiecieSams paradit laika tekstu tie$i uz attéla
rightNow = datetime.datetime.now ()
if createlockFile and motionOn:
createSyncLockFile (filename)

def getImageName (path, prefix):
# veido attélu datnu nosaukumus, izmantojot datetime yyyymmdd-hhmmss formata
rightNow = datetime.datetime.now ()
filename = "%s/%s%04d%02d%02d-%02d%02d%02d.9pg" % ( path, prefix ,rightNow.year,
rightNow.month, rightNow.day, rightNow.hour, rightNow.minute, rightNow.second)
return filename

def takeDayImage (filename) :
# Uznem dienas attélu, izmantojot exp=auto un awb=auto
with picamera.PiCamera() as camera:
camera.resolution = (imageWidth, imageHeight)
time.sleep(0.1) # iemieg uz isu bridi, lai kamera varétu iegut korekcijas
iestatijumus
if imagePreview:
camera.start preview ()
camera.vflip = imageVFlip
camera.hflip = imageHFlip

camera.rotation = imageRotation # Labak lietot mainigos imageVFlip un imageHFlip
# dienas Automatiskais rezZims
camera.exposure mode = 'auto'
camera.awb mode = 'auto'
camera.capture(filename, use video port=useVideoPort)
msgStr = "Size=%ix%1 exp=auto awb=auto %s" % (imageWidth, imageHeight, filename)

dataTolLog = showTime() + " takeDaylImage " + msgStr + "\n"
logToFile (dataTolog)

showMessage (" takeDaylImage", msgStr)

return

def takeNightImage (filename) :
dayStream = getStreamImage (True)
dayPixAve = getStreamPixAve (dayStream)
currentShut, currentISO = getNightCamSettings (dayPixAve)
# Uznemt vajas gaismas - nakts attélu (ieskaitot kréslas zonas)
with picamera.PiCamera() as camera:
# Uznemt Zemas Gaismas Attélu
# Uzstadit framerate 1/6 fps, péc tam iestatit aizveri
camera.resolution = (imageWidth, imageHeight)
if imagePreview:
camera.start preview()
camera.vflip = imageVFlip
camera.hflip = imageHFlip
camera.rotation = imageRotation # Labak lietot mainigos imageVFlip un imageHFlip
camera.framerate = Fraction(l, 6)
camera.shutter speed = currentShut
camera.exposure mode = 'off'
camera.iso = currentISO
# Dodiet kameram pietiekami ilgu laiku, lai noméritu AWB
# (ta vieta var ari lietot fiksé&tu AWB)
time.sleep(nightSleepSec)
camera.capture (filename)
shutSec = shut2Sec(currentShut)
msgStr = "Size=%1ix%1 dayPixAve=%i 150=%1 shut=%s %s" %( imageWidth, imageHeight,
dayPixAve, currentISO, shutSec, filename )
dataToLog = showTime() + " takeNightImage " + msgStr + "\n"
logToFile (dataToLog)
showMessage (" takeNightImage", msgStr)

return
B
def takeQuickTimelapse (motionPath, imagePrefix, daymode, motionNumPath) :

msgStr = "motion Quick Time Lapse for %1 sec every %1 sec" % (motionQuickTLTimer,

motionQuickTLInterval)
showMessage ("Main", msgStr)
checkTimeLapseTimer = datetime.datetime.now ()
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keepTakingImages = True
filename = getImageName (motionPath, imagePrefix)
while keepTakingImages:
yield filename
rightNow = datetime.datetime.now ()
timelapseDiff = (rightNow - checkTimeLapseTimer) .total seconds()
if timelapseDiff > motionQuickTLTimer:
keepTakingImages=False
else:
filename = getImageName (motionPath, imagePrefix)
time.sleep(motionQuickTLInterval)

def createSynclLockFile (imagefilename) :
# Ja nepiecieSams, izveido blokéSanas datni (lock file), lai noraditu apstradat
nepieciesamas datnes
if createlockFile:
if not os.path.exists(lockFilePath):
open(lockFilePath, 'w').close()
msgStr = "Create gdrive sync.sh Lock File " 4+ lockFilePath
showMessage (" createSyncLockFile", msgStr)
rightNow = datetime.datetime.now()

now = "%04d%02d%02d-%02d%02d%02d" % ( rightNow.year, rightNow.month, rightNow.day,
rightNow.hour, rightNow.minute, rightNow.second )
filecontents = now + " createSynclLockFile - " 4 imagefilename + " Ready to sync using

sudo ./sync.sh command."
f = open(lockFilePath, 'w+')
f.write(filecontents)
f.close()
return

def getStreamImage (isDay) :
# iegust attélu straumi atminad, balstoties uz dienas rezimu (daymode)
with picamera.PiCamera() as camera:
time.sleep(0.5)
camera.resolution = (testWidth, testHeight)
with picamera.array.PiRGBArray(camera) as stream:

if isDay:

camera.exposure mode = 'auto'

camera.awb mode = 'auto'

camera.capture(stream, format='rgb', use video port=useVideoPort)
else:

# Uznem zemas gaismas attélu
# Uzstada kadrus sekundé uz 1/6fps, tad aizver slégi
# paatrina lidz 6s
camera.framerate = Fraction(l, 6)
camera.shutter speed = nightMaxShut
camera.exposure mode = 'off'
camera.iso = nightMaxISO
# Dodiet kameram pietiekami ilgu laiku, lai noméritu AWB
# (ta vietda var ari lietot fiksétu AWB)
time.sleep( nightSleepSec )
camera.capture(stream, format='rgb'")

return stream.array

def getStreamPixAve (streamData) :

# Aprékinat vidéjo pikselu vértibas noteikta plism& (izmanto, lai noteiktu dienas / nakts
vai kréslas nosacijumus)

pixAverage = int(np.average(streamDatal...,1]))

return pixAverage

def getNightCamSettings (dayPixAve) :
# Aprékinat attiecibu starp slédZa un ISO vértibam, pieldgojot tas
if dayPixAve <= twilightThreshold:
ratio = ((twilightThreshold - dayPixAve)/float (twilightThreshold))
outShut = int(nightMaxShut * ratio)
outISO = int(nightMaxISO * ratio)
else:
ratio = 0.0
outShut = nightMinShut
outISO = nightMinISO
# veic daZas robeZparbaudes, lai izvairitos no iespé&jamam problémam
if outShut < nightMinShut:
outShut = nightMinShut
if outShut > nightMaxShut:
outShut = nightMaxShut
if outISO < nightMinISO:
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outISO = nightMinISO
if outISO > nightMaxISO:
outISO = nightMaxISO
msgStr = "dayPixAve=%1 ratio=%.3f 150=%1 shut=%i %s" % ( dayPixAve, ratio, outISO,
outShut, shut2Sec (outShut))
showMessage (" getNightCamSettings", msgStr)
return outShut, outISO

def checkIfDay(currentDayMode, dataStream):
# Mégina noteikt, vai ta ir diena, nakts vai krésla
dayPixAverage = 0
if currentDayMode:
dayPixAverage = getStreamPixAve (dataStream)
else:
dayStream = getStreamImage (True)
dayPixAverage = getStreamPixAve (dayStream)

if dayPixAverage > twilightThreshold:
currentDayMode = True

else:
currentDayMode = False

return currentDayMode

def timeToSleep (currentDayMode) :
if noNightShots:
if currentDayMode:
sleepMode=False
else:
sleepMode=True
elif noDayShots:
if currentDayMode:
sleepMode=True
else:
sleepMode=False
else:
sleepMode=False
return sleepMode

def checkForTimelapse (timelapseStart):
# Parbauda, vai timelapse taimeris ir beidzies
rightNow = datetime.datetime.now ()
timeDiff = ( rightNow - timelapseStart).total seconds()
if timeDiff > timelapseTimer:
timelapseStart = rightNow
timelapseFound = True
else:
timelapseFound = False
return timelapseFound

def checkForMotion(datal, dataZ2):

# Atrod kustibu starp divam datu plGsmam, balstoties uz jutiguma (sensitivity) un sliek3na
(threshold) iestatijumiem

motionDetected = False

pixColor = 3 # red=0 green=1 blue=2 all=3 default=1l

if pixColor == 3:
pixChanges = (np.absolute(datal-data2)>threshold).sum()/3
else:
pixChanges = (np.absolute(datal[...,pixColor]-data2[...,pixColor])>threshold) .sum()

if pixChanges > sensitivity:
motionDetected = True
if motionDetected:
dotCount = showDots (motionMaxDots + 2) # New Line
msgStr = "Found Motion - threshold=" + str(threshold) + " sensitivity=" +
str(sensitivity) + " changes=" + str(pixChanges)
showMessage ("checkForMotion", msgStr)
return motionDetected

def datalogger():
# Nomainiet main() ar %o funkciju, lai logotu dienas / nakts pixAve datné
# Tada gadijuma mainigajam logDataToFile ir jabat True datné config.py
# Var ari idzdzést record.log datni, lai iztiritu iepriek$éjos log datus
print("datalLogger - One Moment Please ....")
while True:
dayStream = getStreamImage (True)
dayPixAverage = getStreamPixAve (dayStream)
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nightStream = getStreamImage (False)

nightPixAverage = getStreamPixAve (nightStream)

logdata = "nightPixAverage=%i dayPixAverage=%i twilightThreshold=%i " % (
nightPixAverage, dayPixAverage, twilightThreshold )

showMessage ("datalLogger",logdata)

now = showTime ()

logdata = now + " " 4+ logdata

logToFile(logdata)

time.sleep (1)

return
# __________________________________________________________________________________________
def Main():

# Galvenas programmas Main() inicializacijas un logika cilpa

dotCount = 0 # Skaititajs prieks showDots () paradisSanas, ja nav atrasta kustiba (sistéma
strada)

checkImagePath ()
timelapseNumCount = 0
motionNumCount = 0
try: # ja motionAverage nav ieklauta config datné (lai ta darbojas ar iepriek$éjam
versijam)
global motionAverage
if motionAverage > 1:
resetSensitivity = sensitivity*150 # nomainito pikselu skaits, lai izraisitu
atiestati$anu uz fona vidéjo
if resetSensitivity > testHeight*testWidth*2:
resetSensitivity = testHeight*testWidth*2 # ierobeZot resetSensitivity
else:
motionAverage = 1
except NameError:
motionAverage = 1
try:
global useVideoPort
useVideoPort = useVideoPort
except NameError:
useVideoPort = False
moCnt = "non"
tlCnt = "non"
if timelapseOn:
if timelapseNumOn:
timelapseNumCount = getCurrentCount(timelapseNumPath, timelapseNumStart)
tlCnt = str(timelapseNumCount)
displayInfo(moCnt, tlCnt)
daymode = False
datal = getStreamImage (True) .astype(float) # Visam funkcijam ir jastrada ar float int
vieta - vienkar$i aiznem vairak atminas
daymode = checkIfDay(daymode, datal)

data2 = getStreamImage (daymode) # inicializé data2, lai lietotu to galvenaja (main) cilpa

if not daymode:

datal = data2.astype(float)
timelapseStart = datetime.datetime.now()
checkDayTimer = timelapseStart
checkMotionTimer = timelapseStart

forceMotion = False # Izmanto, lai piespiestu veidoties kustibas attélam, Jja nav
kustibas priek$ motionForce laiks parsniegts
msgStr = "Entering Loop for Time Lapse and/or Motion Detect Please Wait ..."

showMessage ("Main", msgStr)
dotCount = showDots (motionMaxDots) # atiestata kustibas punktinus
# Programmas galvena cilpa (loop) sakas Seit. Izmantot Ctrl+C, lai izietu, ja programma
tiek izpildita no termindla sesijas.
while True:
# izmanto data2, lai parbauditu daymode pret datal, kas var bt vidéjais, kas mainas
léni, un datal var neatjauninaties
if daymode != checkIfDay(daymode, data2): # ja daymode ir mainijusies, atiestata
fonu, lai izvairitos no neesoSas kustibas (false motion trigger)
daymode = not daymode

data2 = getStreamlImage (daymode) # ieglst jaunu plismu

datal = dataZ.astype(float) # atiestata (reset) fonu (background)
else:

data2 = getStreamImage (daymode) # 3is dabtt otro plismu kustibas analizei
rightNow = datetime.datetime.now () # atjauno rightNow laiku

if not timeToSleep(daymode): # Neuznemt attélus, ja noNightShots vai noDayShots
iestatijums ir derigs (validacija)
if timelapseOn:
takeTimeLapse = checkForTimelapse (timelapseStart)
if takeTimelapse:

timelapseStart = datetime.datetime.now() # atiestata (reset) time lapse
laiku

dotCount = showDots (motionMaxDots + 2) # atiestata kustibas punktus

msgStr = "Scheduled Time Lapse Image - daymode=" + str (daymode)
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showMessage ("Main", msgStr)
imagePrefix = timelapsePrefix + imageNamePrefix
filename = getImageName (timelapsePath, imagePrefix)
if daymode:
takeDayImage (filename)
else:
takeNightImage (filename)
dotCount = showDots (motionMaxDots)
if motionOn:
# SVARIGI: - Nakts kustibas uztverSana var nedarboties loti labi
# nemot véra ilgo ekspozicijas laiku un vajo apgaismojumu (var méginat
uzstadit sarkanu zala vieta)
# Tapat var but nepiecieSams Ipa$s nakts slieksna (threshold) un jutiguma
(sensitivity) iestatijums (nepiecieSama lielaka testésana)
motionFound = checkForMotion(datal, dataZ2)
if motionAverage > 1 and (np.absolute(data2-datal)>threshold).sum() >
resetSensitivity:
datal = dataZ.astype(float)
else:
datal = datal+(data2-datal)/motionAverage
rightNow = datetime.datetime.now ()
timeDiff = (rightNow - checkMotionTimer) .total seconds()
if timeDiff > motionForce:
dotCount = showDots (motionMaxDots + 2) # Jauna Rinda
msgStr = "No Motion Detected for " 4 str(motionForce / 60) + " minutes.
Taking Forced Motion Image."
showMessage ("Main", msgStr)
checkMotionTimer = rightNow
forceMotion = True
if motionFound or forceMotion:
dotCount = showDots (motionMaxDots + 2) # Jauna Rinda
checkMotionTimer = rightNow
if forceMotion:
forceMotion = False
imagePrefix = motionPrefix + imageNamePrefix
# parbauda, vai kustibas Quick Time Lapse opcija ir ieslégta (On). 51
opcija aizstaj motionVideoOn
if motionQuickTLOn and daymode:
filename = getImageName (motionPath, imagePrefix)
with picamera.PiCamera() as camera:
camera.resolution = (imageWidth, imageHeight)
camera.vflip = imageVFlip
camera.hflip = imageHFlip
time.sleep(.1)
# izmanto pakapienu, lai cilpotu laika spriza (time lapse) seciba,
bet tas nesSkiet atraks, jo attéli tiek rakstiti
camera.capture_ sequence (takeQuickTimeLapse (motionPath,
imagePrefix, daymode, motionNumPath))

# motionNumCount = getCurrentCount (motionNumPath, motionNumStart)
else:
filename = getImageName (motionPath, imagePrefix)
if daymode:
takeDayImage (filename)
else:

takeNightImage (filename)
motionNumCount = postImageProcessing(filename)
if motionFound:
dotCount = showDots (motionMaxDots)

else:
dotCount = showDots (dotCount) # parada progresa punktus, Jja nav noteikta
kustiba
return
# __________________________________________________________________________________________
if name == ' main '
try:
if debug:
datalogger ()
else:
Main ()
finally:
print("")

print ("t bbb )
print("%s - Exiting Program" % progName)
print ("t )
print("")
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4.pielikums. Kustibas sensora konfiguracijas parametri (config.py)

# Lietotaja Konfiguracija: mainigo iestatijumi attéliem un programmas record.py
darbibai

# Mérkis: Kustibas NoteikSanas Kamera - Kustibas Sensors

# Izveidots: 20-Feb-2017

# Autors: Haralds Plass, izmantojot atvérto kodu, ko publicéjis Clude Pageau
(https://github.com/pageauc/pi-timolo)

configTitle = "shoot default configuration motion and timelapse 720p images"
configName = "shoot-default-config"

# Siem iestatijumiem ir jabit False, ja skriptu darbina fond, izmantojot /etc/init.d
démonu

verbose = True # Nostta izvérstu programmas darbibas informaciju uz
konsoli. Iestata uz False, ja skriptu darbina, izmantojot démonu

logDhataToFile = True # registré disgnostikas datus diska datné vélakai
parskatisanai. Péc nokluséjuma (default) = False

debug=False # Ieliek atklidoSanas rezima, atgriez pikselu vidéjos
datus noskanoSanai

# Attélu Iestatijumi

imageNamePrefix = "' # Visu attélu datnu prieksSéjais prefikss, pieméram, 'mol-
A\l

imageWidth = 1024 # Pilna izméra attéla platums pikselos, default=1024
imageHeight = 768 # Pilna izméra attéla augstums pikselos, default=768
imageVFlip = False # Sagriezt attélu Vertikali, default=False

imageHFlip = False # Sagriezt attélu Horizontali, default=False
imageRotation=90 # Sagriezt/Rotét attélu. Iespé&jamas vértibas: 0, 90, 180
& 270. Default=0. Uzstadijums 90 uzlikts dél CCTV kameras izgriezuma cauruma.
imagePreview = False # Attéla paradisana uz Raspberry Pi pieslégta monitora.
default=False

noNightShots = False # Neuznemt attélus nakti. default=False

noDayShots = False # Neuznemt attélus diena. default=False

# Vaja apgaismojuma Iestatijumi
nightMaxShut = 5.5 # default=5.5 sec Lieldkais kameras slégSanas
ekspozicijas laiks.

# SVARIGI, ka 6 sec darbojas daZreiz, bet reizém var
blokét RPI ta, ka bls nepieciesama restartéSana un attirisSana

nightMinShut = .001 # default=.002 sec Mazakails kameras slégSanas
ekspozicijas laiks, lai parietu no dienas uz nakti vai otradak

nightMaxISO = 800 # default=800 Maksimdlais kameras ISO nakts iestatijums
nightMinISO = 100 # mazakais kameras ISO iestatijums, lai parietu no dienas
uz nakti vai otradak

nightSleepSec = 10 # default=10 sekundes - Laika periods, lai lautu kamerai
aprékinat vajas gaismas AWB

twilightThreshold = 40 # default=40 Gaismas limenis, lai darbinatu dienas /

nakts pareju pie kréslas

# web lapas iestatijumi

webDir = "/home/pi/web/" # direktorija, kur glabajas web lapas skripts
webImageDir = "/home/pi/web/images/" # direktorija, kur glabajas attéli
webImageFileName = "live.jpg" # attéla datnes nosaukums aktudlajam kameras
uznemtajam attélam

webImage = "/home/pi/web/images/live.jpg" # direktorija un aktudlad atté&la nosaukums
kopa

# Kustibas NoteikSanas Iestatijumi

motionOn = True # True = kustibas noteikSana ir ieslégta. False =
nenoteikt kustibu

motionPrefix = "" # Kustibas NoteikSanas generéto attélu prefikss
motionDir = "mol" # Direktorija, kura tiks glabati attéli

threshold = 50 # Cik daudz pikseliem ir jaizmainds, lai butu ieskaitita
kustiba. default=10 (1-200). set=20, 200 bija par daudz

sensitivity = 700 # IzmainijuSos pikselu skaits, lai saktu darboties

kustibas sensors - attélu generésana. default=300 set=300, 3000 bija par daudz
(nebija kustibas)

motionAverage = 1 # Attélu skaits, kas vidéji japarbauda, lai noteiktu
kustibu: 1 = vienkarsi izmanto pédéjo attélu. Default=100
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useVideoPort = False # Izmanto video portu, lai uznemtu attélus - atrak neka
attélu ports. Default=False

motionQuickTLOn = False # Ja uzstada True, tad uznem atros time lapse secibas
attélus viena attéla vieta (parraksta motionVideoOn)

motionQuickTLTimer = 1 # Ilgums sekundés, kas nepieciesSams, lai uznemtu atros
time lapse secilbas attélus péc sakotnéjas kustibas noteik3anas. default=10
motionQuickTLInterval = 0 # Laiks starp katru Quick Time lapse laika pluduma
attélu. 0 ir cik atri vien iespé&jams

motionForce = 60 * 60 # Piespiez uznemt vienu kustibas attélu, ja nav noteikta
kustiba noraditajas sekundés. default=60*60

motionNumOn = False # True=On (datnu nosaukumu péc kartas). Neizmantojam, jo
izmantojam datums-laiks datnes nosaukuma. default=False

motionMaxDots = 100 # Kustibas punktu skaits pirms jaunas rindas saks$anas
createlLockFile = True # default=False. Ja True, tad sync.sh izsauks gdrive, lai

sinhronizétu datnes ar google drive tikai tad, ja eksistés .sync datne
# Lock File tiek izmantots, lai noteiktu, vai ir
uzgeneréti kustibas attéli. Tas sync.sh var sinhronizéties fonad caur sudo crontab -e

# Time Lapse (laika spriza) Iestatijumi
timelapseOn = False Ieslédz timelapse. True=On False=0ff

#
timelapseTimer = 5 * 60 # Sekundes starp timelapse attéliem. default=5*60
timelapseDir = "tl14" # Direktorija, kura tiks glabati Time Lapse attéli
timelapsePrefix = "" # Timelapse attélu prefikss
timelapseExit = 0 * 60 # Aizvérs programmu péc noteiktam sekundém. O0=Continuous
default=0

timelapseNumOn = False # True=On (datnu nosaukumi, veidoti no cipara péc
kartas). Neizmantojam, jo izmantojam datums-laiks datnes nosaukuma. default=False.
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5.pielikums. Kustibas sensora programmas palaiSanas skripts (run.py)

#!/bin/sh

# Programmas record.py automatiskas palaiSanas skripts palai$anai no komandrindas vai
attiecigu ierakstu /etc/rc.local datné

# Varétu bt nepiecieSams pamainit sleep (iemig$anas) aizkavéSanas parametru, Jja tas
nedarbojas pareizi caur rc.local

# Japarliecinads, vai $is skripts ir izpildams (ir izpildamas datnes tiesibas) vai jauzstada
tas ar komandu:

# chmod +x run.sh

# Sis skripts aizsargad programmas record.py palaianu vairakas reizes

# jo Raspberry Pi kamera nevar tikt darbinata vairdkas reizes vienlaicigi

progpath="/home/pi/record"
progname="record.py"
proglog="verbose.log"
progsleep=10

echo "$0 ver 1.1 written by Haralds Plass using initial script written by Claude Pageau"
@ChO " "
cd $progpath

# Parbauda, vai eksisté programma, kuras nosaukums uzstadits mainigaja 'progname'
if [ ! -e Sprogname ] ; then
echo "ERROR - Could Not Find S$progname"

exit 1

fi

if [ -z "$( pgrep -f Sprogname )" ]; then
if [ "s1" = "start" ]; then

echo "Start $progpath/$progname in Background"

# laiks sekundés (uzstadits mainigaja 'progsleep'), par ko aizkavét programmas palaisSanu
#11dz iesaknéjas pati iekarta Raspberry Pi Zero (ja darbina no /etc/rc.local)

echo "Waiting S$Sprogsleep seconds .

sleep S$progsleep

# nokomentét liniju zemdk, ja nav nepiecie$ams ierakstit konsoles izvaddatus
Sprogpath/$progname >/dev/null 2>&1 &
# Piezime: uzstadit verbose = True datné config.py
# tad atkomentét liniju zemdk, lai veidotos LOG datne
# echo "Start $progpath/S$progname with log to $progpath/$proglog"
# python -u $progpath/$progname > S$progpath/$proglog &
fi
else
if [ "$1" = "stop" ]; then
echo "Stopping Sprogname ...."
progPID=$( pgrep -f $progname )
sudo kill $progPID
fi
fi

if [ -z "$S( pgrep —-f Sprogname )" ]; then
echo "$progname is Not Running ..."
echo "To Start $progname execute command below"
echo "50 start"

else

progPID=$ (pgrep -f $progname)
echo "Sprogname is Running ..."
echo "PID is SprogPID"
echo "To Stop $progname execute command below"
echo "50 stop"

fi

echo "Good Bye Harald's camera record program!"
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6.pielikums. Google Drive sinhronizacijas skripts attéliem (Sync_pics.sh)

#!/bin/bash
echo W ALl

# Sis skripts veic Sadas darbibas:

# 1) palaiz gdrive tikai tad, ja tas jau nedarbojas

# 2) kontrolé record.sync datni, ko ir izveidojusi record.py programma gadijuma, ja:

# (1) ir izveidojuSies jauni sinhronizéjami faili un (2) ja parametrs CHECK FOR SYNC FILE=true
# Iznicina gdrive procesu, Jja tas darbojas parak ilgi (péc noklusé&juma > 4000 sekundes vai 67
minttes)

# Ieteicams izpildit So skriptu no crontab, pieméram, ik péc 5 minGtém, péc komandas 'sudo
crontab -e' pievienojot crontab Sa&du rindu:

# */5 * * * * /home/pi/record/sync.sh >/dev/nul

# ____________________________________________________________________

DIR="S( cd "S$( dirname "S{BASH SOURCE([O0]}" )" && pwd )" # 81 skripta direktorija

# o Mainigie -------------

SYNC DIR=processed # sinhronizéjama direktorija, kas atrodas $1 skripta
direktorija

FILES TO_ SYNC='*jpg' # apstradajamo datnu veidi (* - visi)

CHECK_ FOR_SYNC_ FILE=true # true, ja ir nepiecieSama sync datnes parbaude, savadak

uzstadit false
SYNC_FILE PATH=$DIR/record.sync # record programmas inicializétas sinhronizadcijas apturéSanas
datne

FORCE_REBOOT=false # true, lai restartétu, ja record programma nedarbojas,
savadak uzstadit false

WATCH_APP='record.py' # monitoréjamd programma priek$ FORCE REBOOT (ja ta
nedarbojas)

# _____________________________________

# Nomainit direktoriju, kas sakrit ar google drive saknes direktoriju (nepiecieSams crontab)
cd SDIR
function do_gdrive_ sync()
{
# Parbauda, vai eksisté SYNC DIR direktorija
if [ ! -d "S$DIR/SSYNC DIR" 1 ; then
echo "ERROR - Local Folder S$DIR/S$SYNC DIR Does Not Exist"
echo " Please Check SYNC DIR variable and/or Local Folder PATH"
exit 1
fi
# Parbauda, vai ir sinhronizéjamas datnes SYNC direktorija
1ls -1 $DIR/$SYNC DIR/SFILES TO SYNC > /dev/null 2>&l
if [ ! "s?" = "0" ] ; then
echo "ERROR - No Matching $FILE57T075YNC Files Found in $DIR/$SYNC7DIR"
exit 1
fi
# Parbauda, vai eksisté attieciga attalinata direktorija google drive
# un, ja né&, tad izveido to
echo "STATUS - Check if Remote Folder /$SYNC DIR Exists"
echo "—————————---- "
/usr/local/bin/gdrive file-id $SYNC DIR
if [ ! $? -eq 0 ] ; then
echo "————————---
echo "STATUS - Creating Remote Folder /$SYNC DIR"
echo "—————-----o "
/usr/local/bin/gdrive new --folder SSYNC DIR
/usr/local/bin/gdrive file-id $SYNC DIR
if [ $? -eq 0 ] ; then
echo "—————-—---o "
echo "STATUS - Successfully Created Remote Folder /$SYNC DIR"
else
echo "—-————————----
echo "ERROR - Problem Creating Remote Folder $SSYNC DIR"
echo " Please Investigate Problem"
exit 1

fi
echo "—————---oo "
echo "STATUS - Start gdrive Sync ...."
echo "STATUS - Local Source Folder - $DIR/$SYNC DIR"
echo "STATUS - Remote Destn Folder - /$SYNC DIR"
echo "STATUS - Files $FILE57T075YNC"
echo "STATUS - Running This May Take Some Time .....
echo "STATUS - sudo /usr/local/bin/gdrive push -no-prompt -ignore-conflict

$SYNC DIR/$FILES TO SYNC"
echo "———-———---- "
date
START=$ (date +%s)
sudo /usr/local/bin/gdrive push -no-prompt -ignore-conflict $SYNC DIR/SFILES TO SYNC
if [ $? -ne 0 ] ; then
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# Parbauda, vai gdrive sync process ir bijis veiksmigs

date
echo "~ "
echo "ERROR - gdrive Sync Failed."
echo " Possible Cause - See gdrive Error Message Above"
echo " Please Investigate Problem and Try Again"
else

# Ja veiksmigs, tad parada laiku un izdzé&$ sync datni, iesdk OpenALPR procesu un
datubazes datnes izveidi

date

END=$ (date +%s)

DIFF=$ ((END - START))

echo "-————------——-- "
echo "STATUS - $0 Completed Successfully"
echo "STATUS - Processing Took S$DIFF seconds"
if [ -e $SYNC FILE PATH ] ; then
echo "STATUS - Deleting Sync Lock File $SYNC FILE PATH"

rm -f $SYNC FILE PATH
fi

}

# parbauda, vai gdrive jau darbojas, lai izvairitos no vairakam instancém
if [ -z "S(pgrep -f gdrive)" ] ; then
if [ SCHECK FOR SYNC FILE ] ; then
echo "STATUS - Script Variable Setting CHECK FOR SYNC FILE=true"
if [ -e $SYNC FILE PATH ] ; then
# Palaiz gdrive datném, kas atrodas direktorija $SYNC DIR

echo "STATUS - Found File $SYNC7FILE7PATH"
do gdrive sync

else
echo "STATUS - File Not Found $SYNC7FILE7PATH"
echo "STATUS - No Files to Sync at this Time."

fi

else
echo "STATUS - Script Variable Setting CHECK FOR SYNC FILE=false"

echo "WARNING - No Sync Lock File $SYNC_FILE PATH Required"
do gdrive sync
fi B B
else

# ja gdrive jau darbojas, tad parbauda, cik ilgi un iznicina procesu, ja ir sasniegts

laika limits
GDRIVEPID=$ (pgrep gdrive)
if [ -z "$(sudo ps axh -0 etimes | grep gdrive | grep -v grep | sed 's/" *//'| awk
($2 >= 4000) print $1}'")" 1]
then
RUNTIME=$ (sudo ps axh -O etimes | grep gdrive | grep -v grep | sed 's/* *//' |
"{if ($2 > 0) print $2}' | head -1)

echo "STATUS - Another sync.sh has run for "$RUNTIME" seconds."
echo "STATUS - Will kill if greater than 4000 seconds."
echo "STATUS - gdrive PID is S$GDRIVEPID"
else
echo "WARNING - gdrive has run longer than 4000 seconds so kill PID S$GDRIVEPID"
echo " Killing $GDRIVEPID in 5 seconds"
sleep 5

sudo kill $GDRIVEPID
fi
fi

if SFORCE REBOOT ; then # parbauda, vai ir nepiecie$ana restartésana

echo "-——-—--- "
echo "STATUS - Check $WATCH APP Run Status ..."
if [ -z "S(pgrep -f SWATCH APP)" ] ; then
echo "STATUS - S$WATCH APP is NOT Running so reboot"
echo "WARNING - Reboot in 15 seconds Waiting ...."
echo " ctrl-c to Abort Reboot."
sleep 10
echo "WARNING - Rebooting in 5 seconds"
sleep 5
sudo reboot
else
APP PID=$(pgrep -f $WATCH_ APP)
echo "STATUS - $WATCH APP is Running PID is $APP_PID"
fi
fi
echo ""
echo "Done ..."
exit

83



7.pielikums. Google Drive sinhronizacijas skripts datiem (sync_data.sh)

#!/bin/bash
echo "-——————-—--—--

# Sis skripts veic Sadas darbibas:

# 1) palaiz gdrive tikai tad, ja tas jau nedarbojas

# 2) kontrolé record.sync datni, ko ir izveidojusi record.py programma gadijuma, ja:

# (1) ir izveidojuSies jauni sinhronizéjami faili un (2) ja parametrs CHECK FOR SYNC FILE=true
# Iznicina gdrive procesu, Jja tas darbojas parak ilgi (péc noklusé&juma > 4000 sekundes vai 67
minttes)

# Ieteicams izpildit So skriptu no crontab, pieméram, ik péc 5 minGtém, péc komandas 'sudo
crontab -e' pievienojot crontab Sa&du rindu:

# */5 * * * * /home/pi/record/sync data.sh >/dev/nul

# ____________________________________________________________________

DIR="S( cd "S$( dirname "S${BASH SOURCE[O0]}" )" && pwd )" # 31 skripta direktorija

# o Mainigie -------------

SYNC DIR=mol # sinhronizéjama direktorija, kas atrodas $1 skripta
direktorija

PROC_DIR=processed # direktorija uz kuru parvietot OpenALPR un gdrive
apstradatas attélu datnes

FILES _TO_SYNC='*csv' # apstradajamo datnu veidi (* - visi)
CHECK_FOR_SYNC_FILE=true # true, ja ir nepiecieSama sync datnes parbaude, savadak

uzstadit false
SYNC_FILE PATH=$DIR/record.sync # record programmas inicializétas sinhronizadcijas apturésanas
datne

FORCE_REBOOT=false # true, lai restartétu, ja record programma nedarbojas,
savadak uzstadit false

WATCH_APP='record.py' # monitoréjamd programma prieks$ FORCE REBOOT (ja ta
nedarbojas)

O

# Nomainit direktoriju, kas sakrit ar google drive saknes direktoriju (nepiecieSams crontab)
cd SDIR
function do gdrive sync()

{
# Parbauda, vai eksisté SYNC DIR direktorija
if [ ! -d "SDIR/SSYNC DIR" ] ; then
echo "ERROR - Local Folder $DIR/$SSYNC DIR Does Not Exist"
echo " Please Check SYNC DIR variable and/or Local Folder PATH"
exit 1
fi

# Parbauda, vai ir sinhronizéjamas datnes SYNC direktorija

1ls -1 $DIR/$SYNC_DIR/$FILES_TO SYNC > /dev/null 2>&l1

if [ ! "$?m = "0" ] ; then
echo "ERROR - No Matching $FILES_TO_SYNC Files Found in $DIR/$SYNC_DIR"
exit 1

fi

# Parbaude vai eksisté attieciga attalinata direktorija google drive

# un, ja né&, tad izveido to

echo "STATUS - Check if Remote Folder /$SYNC DIR Exists"

echo "-————--

/usr/local/bin/gdrive file-id $SYNC DIR

if [ ! $? -eq 0 ] ; then
echo "-——-—---
echo "STATUS - Creating Remote Folder /$SYNC DIR"
echo "———-————-- "
/usr/local/bin/gdrive new --folder S$SYNC DIR
/usr/local/bin/gdrive file-id $SYNC DIR
if [ $? -eq 0 ] ; then

echo "-——-—--- "
echo "STATUS - Successfully Created Remote Folder /$SYNC DIR"
else
echo "-——-—--- "
echo "ERROR - Problem Creating Remote Folder $SSYNC DIR"
echo " Please Investigate Problem"
exit 1
fi
fi
echo "———-———---- "
echo "STATUS - Start gdrive Sync ...."
echo "STATUS - Local Source Folder - $DIR/$SYNC DIR"
echo "STATUS - Remote Destn Folder - /$SYNC DIR"
echo "STATUS - Files $FILE87T078YNC"
echo "STATUS - Running This May Take Some Time ..... "
echo "STATUS - Processing pictures JPG in SDIR/$SYNC DIR and OpenALPR ..... "

# inicializé automa$inas numura atpazi$anu (OpenALPR) katrai attéla datnei direktorija
for file in "SDIR/SSYNC DIR/"*.jpg; do
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# ieglist datnes nosaukumu bez paplaSindjuma un ieraksta mainigaja full fn
full fn
# iegtst tikai datnes nosaukumu bez paplaSindjuma un cela uz datni, ieraksta mainigaja

fn

fn=$(full fn%.%)

# atpazist automadinas numuru attéla un ieraksta rezultatu *.txt datné

alpr -c eu $file > $DIR/$SYNC DIR/S$fn.txt

# izgriez datus par auto numuru no OpenALPR izvaddatnes *.txt 2 rindas

car num=$(sed -r 's|.*- (.*)confidence.*|\1|' $DIR/$SYNC DIR/$fn.txt | sed '2q;d')

# izveido datni log.csv, izmantojot Sodienas datumu k& prefiksu formata Y-M-D

# (>, ja tada neeksisté&) un ievada/pievieno (>>, ja eksisté) datus par atpazito auto
numuru

nowdt=$ (date +"%Y-%m-%d_%$H-%M-%S")
now=$ (date +"%Y-%m-%d")
log file="Snow" log.csv
if [ ! -e $DIR/$SYNC DIR/$log file ]; then
echo $fn,$car num > $DIR/$SYNC DIR/$log file
else
echo $fn,$car num >> $DIR/$SYNC DIR/$log_file
fi
# parvieto apstradato attéla failu un auto numura atpazi$anas izvaddatus *.txt uz

direktoriju $PROC DIR

mv $file $DIR/$PROC_DIR/
mv $DIR/$SYNC DIR/$fn.txt $DIR/$PROC_DIR/

done

echo "STATUS - sudo /usr/local/bin/gdrive push -no-prompt -ignore-conflict
$SYNC DIR/$FILES TO SYNC"

echo "~ "

date

}

START=$ (date +%s)
sudo /usr/local/bin/gdrive push -no-prompt -ignore-conflict $SYNC DIR/SFILES TO SYNC

if [ $? -ne 0 ] ; then
# Parbauda, vai gdrive sync process ir bijis veiksmigs
date
echo "-——----- "
echo "ERROR - gdrive Sync Failed."
echo " Possible Cause - See gdrive Error Message Above"
echo " Please Investigate Problem and Try Again"
else
# Ja veiksmigs, tad parada laiku
date

END=$ (date +%s)
DIFF=$ ((END - START))

echo W "
echo "STATUS - $0 Completed Successfully"
echo "STATUS - Processing Took $DIFF seconds"

# parbauda, vai gdrive jau darbojas, lai izvairitos no vairakam instancém
if [ -z "S(pgrep -f gdrive)" 1 ; then

if [ $CHECK FOR SYNC_FILE ] ; then
echo "STATUS - Script Variable Setting CHECK FOR SYNC FILE=true"
if [ -e $SYNC FILE PATH ] ; then
# Palaiz gdrive datném, kas atrodas direktorija $SYNC DIR
echo "STATUS - Found File $SYNC FILE PATH"
do gdrive sync

else
echo "STATUS - File Not Found $SYNC7FILE7PATH"
echo "STATUS - No Files to Sync at this Time."
fi
else
echo "STATUS - Script Variable Setting CHECK_FOR _SYNC_FILE=false"

echo "WARNING - No Sync Lock File $SYNC_FILE PATH Required"
do gdrive sync
£fi

else

# ja gdrive jau darbojas, tad parbauda, cik ilgi un iznicina procesu, ja ir sasniegts

laika limits

GDRIVEPID=$ (pgrep gdrive)
if [ -z "$(sudo ps axh -0 etimes | grep gdrive | grep -v grep | sed 's/" *//'| awk '{if

($2 >= 4000) print $1}")" 1

then
RUNTIME=$ (sudo ps axh -O etimes | grep gdrive | grep -v grep | sed 's/* *//' | awk

'{if ($2 > 0) print $2}' | head -1)

echo "STATUS - Another sync.sh has run for "$RUNTIME" seconds."
echo "STATUS - Will kill if greater than 4000 seconds."
echo "STATUS - gdrive PID is S$GDRIVEPID"

else

echo "WARNING - gdrive has run longer than 4000 seconds so kill PID S$GDRIVEPID"
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echo " Killing $GDRIVEPID in 5 seconds"
sleep 5
sudo kill $GDRIVEPID
fi
fi

if SFORCE REBOOT ; then # parbauda, vai ir nepiecie$ana restartésana

echo "- - "
echo "STATUS - Check SWATCH APP Run Status ..."
if [ -z "S(pgrep -f SWATCH APP)" ] ; then
echo "STATUS - SWATCH_APP is NOT Running so reboot"
echo "WARNING - Reboot in 15 seconds Waiting ...."
echo " ctrl-c to Abort Reboot."
sleep 10
echo "WARNING - Rebooting in 5 seconds"
sleep 5
sudo reboot
else
APP PID=$ (pgrep -f $WATCH APP)
echo "STATUS - $WATCH7APP is Running PID is $APP7PID"
fi
fi
echo ""
echo "Done ..."
exit

86



