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AHOTALIIS

VY nunnomHiit poOOTI po3polisieThcsi Tema «Po3MIUpEeHHsS Jiana3oHy

Bi3yasizallii alrTOPUTMIB KOMITFOTEPHOT Ipadikmy.

Meta poboTH — po3poOKa Ta MOCHITKCHHS MOMJIMBOCTEH 3aCTOCYBaHHS
MPUCTPOIO, 3IaTHOTO BiNMOOpaKaTW TPUBUMIPHY iHGOpMaIio. [mes mpuctporo
MOJISITa€ Yy CTBOPEHH1 TPUBUMIPHOTO MAcCHBY 31 CBITJIO/10/IIB, SIK1 yTBOPIOIOTH KYO 13
po3MipoMm 8x8x8, mpu IILOMY KOXKEH 31 CBITJIOAIO/IIB MAa€ MOKJIUBICTH OKPEMOTO

KEepyBaHHSI.

B pesynbrari poOoTH po3po0JeHO amapaTHy Ta MpOrpaMHy YacTHHY
OPUCTPOIO I Bi3yalizallii TPUBUMIPHMX JaHMX. Takok MpoaHali30BaHi

MO>KJIMBOCTI BUKOPUCTAHHS MPUCTPOIO Y PI3HUX TATy35X.



ANNOTATION

This work explores the topic "Expanding the Range of Visualization for

Computer Graphics Algorithms".

The objective of the work is to develop and investigate the capabilities of a
device capable of displaying three-dimensional information. The concept of the
device involves creating a three-dimensional array of LEDs forming an 8x8x8 cube,

where each LED can be controlled individually.

As a result of this work, both the hardware and software components of the
device for visualizing three-dimensional data have been developed. Additionally,

the potential applications of the device in various fields have been analyzed.
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[TEPEJIIK CKOPOYEHb, YMOBHUX ITO3HAYEHG I TEPMIHIB
CxopoueHHs
OC — omeparriifHa cucTeMa
[13 — nporpamue 3a0e3meyeHHs
LIAII — nudpo-ananoroBuii NepeTBOPIOBAY.
YMOBHI MTO3HAYEHHS

bon — oauHuLg BUMIpY IIBHJKOCTI IEperadl CUMBOJIbHOI 1H(MOpManii, piBHUI 1

CUMBOJI / C.
Tepminu

[Tapcunr — mpoiiec aHami3y BXI1JHOI MOCIIJOBHOCTI CHUMBOJIIB, 3 METOI pO300py

rpaMaTHUYHOI CTPYKTYPH 3TIAHO 13 33JaHOI0 (POPMATIBHOIO FPAMATHKOIO.

Perictp 3cyBy — MOCIIJIOBHUI KacKaja TPUTEpiB, 10 MaOTh OJIMH 1 TOH camuit
TaKTOBUU CUTHAJ, B SIKOMY BHUX1J KOKHOTO TpUTEpa CIOIYUYECHUM 3 BXOJOM JTaHUX
HACTYMHOTO TPUrepa y KacKajl, yTBOPIOIOYH JIAHITIOT SIKUW 3CyBa€ HA OJIHY TTO3UIIIIO

O1TOBY Mally 1110 B HbOMY 30€pIraeThCs, NP KOKHIM 1M0Jaui TAKTOBOTO CUTHAITY.

[IIM — mupoTHO-IMIYJIbCHA MOAYJISALIS — METOJA MOIYJISLII CUTHAILY, B SAKOMY
IIMPUHA IMIYJBCIB CUTHATY 3MIHIOETHCS B 3aJI€KHOCTI BiJl aMIUTITYyId CUTHAIY,

KU MOJYJIFOETHCS.

HSV — komipaa Mojenb, 3acCHOBaHA Ha TPhOX XapaKTEPUCTHUKAX KOJBOPY:

koustipHomy ToHi (Hue), nacuueHocTi (Saturation) i 3smauenHi konpopy (Value).
SDK — koMIJIEKT AJ1 pO3pOOKH MPOTPAMHOTO 3a0€3MEUCHHS.

UART — ¢izuunuii mpoTOKO mepeaadi T1aHuX.



BCTVII

VY CBiTI MOCTITHO 3pOCTa€ IMOMUT HAa HOBI METOJM Bizyamizallii JIIOJUHH-
orepatopa 3 rpadiyHIMH 00'€KTaMu, AKi MOXKYTh OyTH 1HTep(dericoM BUKOHABUUX
npuCTpoiB. Bizyaumi3aliis JaHUX MOKE JJO3BOJUTH TOOAYUTH 3aKOHOMIPHOCTI, SIK1 HE
3aBXIM OYEBHIIHI TpH POOOTI 3 TEKCTOBUMH, UYHCIOBHMHU, a00 JIBOMIPHUMHU
rpadiunumu (cxemu, rpadiku, giarpamu) 1aHuMu. TpuBHMIpHA Bi3yami3allisi MOe
JIOTIOMOTTH Kpallle YSIBUTH CKJIaJHI 00’€KTH Ta Tmporecu. Bizyamizamis maHuX

BIJIITpa€ 3HAYHYy poJib y 0araTbox cepax *KUTTs, aJHKe BOHA JI03BOJISIE:

a. EdexTtuBHO noHOCMTH 1H(DOpMAaLiO 10 KOpHUCTyBadya. buiblly yacTUHY
1H(dOopMaIrii iroAruHa cCripuiiMae yepes 31p, ToMy Bi3yalibH1 00pa3u € OUIbII
3pO3yMUJIMMHU Ta 3alaM'aTOBYIOThCS Kpallle, HI’K TEKCT a0o uudpwu.

0. IligBuiuTH aHAMITUYHI MOKJIMBOCTI. Bigyamizaimiss JaHux Jae
MOXJIMBICTh TTOOQUUTH 3aKOHOMIPHOCTI, SIKI HE 3aBXKIW OYCBUJIHI TPH
po0OO0Ti 3 TEKCTOBUMHU 200 YMCIIOBUMU JTAHUMH.

B. CrpusiTu KpamoMy po3yMiHHIO CKJIaJHMX KoHuemniii. TpuBumipHa
Bi3yalni3allisi MOXeE JOMOMOITH KOPHUCTyBauaM Kpaile YSBUTH Co01

CKJIaJH1 00'€KTH 20O MPOIECH.

AKTyanpHICTb 11€1 pOOOTH MOJSATa€e y NOTPed1 PO3BUTKY Ta BJOCKOHAICHHS
3ac001B B1I00pakeHHS 00’ €KTIB y TpUBUMIpHOMY mpocTopi. CydacH1 IpUCTPOT s
BI3yalni3alii JTaHWX, Taki SK MOHITOpPHU, TEJEBI30PU, E€KPAHH, MAIOTh JABOMIPHY
npupony. Lle oOmexye X MOKIMBOCTI TIpU Bi3yasli3allii TpPUBUMIPHOI 1H(oOpMaIrii,
aJ)Ke BOHM MOKYTh B1I0Opa)KaTy JIUIIE ABOMIPHI MPOEKIIT TPUBUMIPHUX 00'€KTIB.
IcHye psg gociikeHs Ta po3poOOK Il BUPIMICHHS 1€l MPoOJieMH, TPOTe BOHU
MarOTh 3HAYHI HEAONIKKM. Hampukmaa, OCHOBHMM MIiAXOIOM [0 BHUPIIICHHS
npoOiemMu  BiJIOOpaXE€HHS TPUBUMIPHMX OO’€KTIB € CTEpPEeOCKomisi, IpoTe
CTEPEOCKOIIYHE 300paKEHHSI JIMIIE CTBOPIOE 1JII03110 TPUBUMIPHOTO 300paKEHHSI.
300paKE€HHS 32 PaxyHOK OIHOKYJISIpHOTO 30py JroauHu. [Ipm meperisal Takoro

300pa)KeHHS MM1J1 IHIIUM KyTOM €(eKT MTHMOWHU 3HUKAE.
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Takoxx st BUpilIEHHS TPOOJEMH BHKOPUCTOBYEThCS — ToJiorpadis.
["onorpadiune 300pakeHHs BimoOpakae 00’ eMHE 300paKEHHS HE3JICKHO Bif KyTY
30py. Hampuknan, icHye w™eron moOyJOBH TOJOTpaMd 32  JOMOMOTORO
(beMTOCeKYHTHOTO Ja3epa, SIKUA 3MYIIye CBITUTUCS MaTepiio y Toulll (oKycy.
[Tpote Takuii croci® BUMarae AOPOroro 00JaJHAHHS Ta CTBOPIOE TOJIOTPaMU JTyKe

manenbskoro posmipy (1 em®)[1].

Mertorw maHoi poOOTH € po3poOKa MPUCTPOIO, 3JaTHOTO BijgoOpaxaTu
TPUBUMIpPHY 1H(POPMAIIiIO, Ta JOCIIIKEHHS MOKIMBOCTEN Horo 3acrocyBanHs. JlJis

JOCSITHEHHS I11€T METH HEOOX1JHO BUPIIIUTH JCKIJIbKA 3aBaHb:

a. Po3pobutu amapatHy Ta mporpaMHy 4acTUHY IIPUCTPOIO.
0. Po3pobutu inTEepdelic s B3aeMO/I1i 3 MPUCTPOEM.

B. IIpoananizyBaTy MOXJIMBOCTI 3aCTOCYBaHHS IPUCTPOIO Y PI3HUX raTy3sXx.

3a OCHOBY MPUCTPOIO Bizyaiizalii TPUBUMIPHUX JAaHUX OyJI0 BUPIIIEHO B3SITH
17Ie10 TPUBUMIPHOTO MACHBY 31 CBITJIOJIO/IB, IKi (GOpMYIOTh KyO po3mipoMm 8x8x8

TOYOK, 3 MOYKJIMBICTIO 1HIUBIAYaJbHOTO KEPYBAHHS KOXKHUM CBITIIOI10JOM.



1. PO3POBKA ATIAPATHOI YACTUHU ITPUCTPOIO

Jlns peanizariii 3agad po6oTu Oyj0 BHPIIICHO B3STH 1160 TPUBUMIPHOIO
MacuBy 31 CBITJIOAIOAIB, 5Ki GOpMYIOTh KyO po3mipom 8x8x8 Touok. Ls imes ne
HOBa, MPOTE BIJOMI peaiti3allii MarTh 3HauyHI oOMexeHHs. [Ipuctpoi po3mipom
8x8x8 abo O1IbIIIe TOYOK IEPEBAKHO BUKOHYIOTHCS 3 BUKOPUCTAHHSIM CBITJIOIOIIB,
sIK1 31aTHI BUIPOMIHIOBATH CBITJIO JIUIIE OJTHOTO KOIbOpY[2]. Pimmie 3ycTpivatoTbes
BapiaHTH TMOJIOHUX MPHUCTPOIB, SIKI BUKOPUCTOBYIOTh TPUKOJIHLOPOBI CBITJIOIOH,
IpOTe BOHHM 3HAYHO MEHII 32 KUIBKICTIO CBITJIOAIOMIB, 3a3BHUYail 5X5X5 TOUOK,
yepe3 M0 KUIbKICTh CBITJIOMIOAIB MeHIIe y vothpu pasu. lle mom’si3ano 3
OCOOJIMBOCTSIMM KOMIIOHEHTIB, 3a JOINOMOTOI SIKMX BIJOYBA€THCS peaizaiis

MacCHBY 31 CBITJIOJIIOIIB.

3a OCHOBY arapaTHO1 YaCTHHH OYJI0 BUPIIICHO B3ATH €JIEKTPOHHY TUIaTGopMy
Arduino Nano. Ils mnatdopma nmoOygoBaHa Ha 0a3i MiKpokoHTposiepy Atmel
ATmega328P[3], skuii mictuth 32Kb ¢urenn-mam’sti tTa 2Kb O3V Tta nparroe Ha
yactotri 16MI'n. Kontponep mae 14 uudpoBux BUBOIIB, 6 3 AKUX MOXKYTb
BUKopucTOBYBaTucs aiisi reneparitii HIIM-curnany, a Takox 8 aHaIOroBUX BXO/IiB.
s mnaTdhopma Mae TOCTYNHY IIHY, Ta Ma€ TOCTaTHI OOYMCITIOBAIbHI MOMKJIMBOCTI

JUISL peastizaliii moCTaBISHUX 3a/1ay.

Takox 11 3a0e3MedYeHHsT MOXIMBOCTI KepyBaHHs uepe3 Bluetooth Oyio
obpano roroBuii Momynb JDY-33[4]. Lleii Momynb BUKOHYE OOMIH JaHUMHU 3
MikpokoHTpoJsiepoMm 3a mpotokoiom UART na mBuakocti 115200 6Gon, sikuii
armapatHo miaTpuMyethes miaTdopmoro Arduino Nano. Leit Moaynb miaTpumMye siK
crangapt Bluetooth Classic 4.2, tak i crangapt Bluetooth Low Energy, sixuii Hagami

BUKOPHCTOBYBABCS 11 KOMYHIKaIlli 3 MOOUTBHUM J0JaTKOM.

1.1. ITIOBY JOBA APXITEKTYPU ITPUCTPOIO

KepyBaHHS KOXHHM CBITJIOMIOJOM 3a JIOMIOMOTOK) OKPEMHUX BHBO/IIB

MIKPOKOHTpOJIEPA € HEJOCSHKHUM Yy 3B'SI3KY 3 OOMEXKEHOI0 KUIBKICTIO JOCTYITHUX
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BUBOJIB. 3a3BuWyail [JIsi BUPIIIEHHS I1i€l MPOOJIEMH 3aCTOCOBYETHCS CXeMa
MIIKITIOUYCHHS — CBITJIOMIONIB TIPH  SKIM KOHTAaKTH JKWBIICGHHS  CBITJIOIIONY
00’ €THYIOThCSl Y CTOBIMII, a 1HII KOHTAKTH CBITJIOJIOAIB 00’ €QHYIOTHCS y IIApH.
MikpoKOHTpOJIEp 3a/1a€ Y AKUX CTOBMISIX Ta HA SKOMY IIapi MOBUHHI YBIMKHYTHCS
CBITJIOAIOM Ta IIBUIKO MEpeMHKae Iapu mo 4epsi. [lIBuake nepemukanus mapis
3aBISKH OCOOJMBOCTAM 30py CTBOPIOE 1031F0 TMOCTIHHOT poboTtu. Taxke

M IKJIFOYEHHS TO3BOJISIE 3HAYHO 3MEHIIINTH KIJIBKICTh HEOOX1THUX 3’ €THAHD.

[Ipote, HaBITh MPU TAKOMY IMiAKIIOYCHHI CBITJIIOAIONIB, U1 KyOy pO3MipoM
8x8x8 KUIBKICTh MOTPIOHUX BUBOMAIB CTAaHOBUTH 64 + 8 = 72 BUBOAM, 1O BCE IIIE
3HAYHO OUIbIIE HIK Ma€ MIKPOKOHTpoJep. Y BHUNAAKY OJHOKOJIbOPOBUX
CBITJIOZIO/AIB I1I€¢ BUPIIIYETHCA 3a JIONMOMOTOI) BUKOPHUCTAHHS PETICTPIB 3CYBY.
Perictpu 3cyBy OTpUMYIOTh ITU(GPOBUI CUTHAII HA KOHTAKT IMOCTIJOBHOTO BXOIY Ta
PO30MBAalOTh MOCIIIOBHICTH OITIB Ha MapajeibHl BUX1IHI KOHTAKTH, 1110 J03BOJISIE
BMHUKATH Ta BAMHUKATH CBITJIOIOIM M1IKIIIOYEHI J0 MapajeIbHUX BUBOIIB PETICTPY

3CYBY 3a JOTIOMOT'OIO JIUIIIE OJTHOTO KEPYIOYOro KOHTaKTy MIKPOKOHTpOJIEpa.

v BUNAJKY 3aCTOCYBaHHS TPUKOJILOPOBUX CBITJIO/IIO/IIB,
HaWpPO3MOBCIOJPKEHUMH € TPUKOJIbOPOBI CBITJIONIONU 3 3arajibHUM BUBOAOM. lleit
THUII CBITJIOMIOIB € 301PKOI0 3 TPHOX OKPEMHX CBITIIOMIOJIB B OJHOMY KOPITYCI.
TakuM YMHOM Takui CBITJIONION Mae 4 BUBOAM: OJAMH — 3arajbHUM IS YCIX
BOY/IOBAaHMX CBITJIOMIOMIB aHOJ a00 KaToi, a ycCl 1HIIN — OKPEMUU NPYTUil BUBIJ
KOXXHOTO 13 CBITJIOAIONIB. BHKOpHCTaHHS pETricTpiB 3CyBYy 3 TaKHM THUIIOM
TPUKOJIBOPOBUX CBITJIOMIOAIB HaJa€e 3HauHEe oOMexeHHs. g 3aaHHs KOJIbOpy
BUIPOMIHIOBaHHS CBITJI0/10/1a HEOOXI1THO 3a/1aBaTH SICKPABICTh KOKHOTO 3 TPHOX
CKJIaJIOBUX KOJHOPOBUX CBITJIOMIONIB OKpeMo. PerymoBaHHS  SICKpaBOCTI
CBITJIOAIOAIB JocsiraeThes 3a gomomororo IIIIM aGo perymioBaHHS Hampyru

KUBJICHHS.

OcranHiii cioci0 € J0CTaTHBO CKJIAJIHUM Yy peati3allii, aJKe MiKpOKOHTPOJIEP

€ U(GPOBUM MPUCTPOEM, TOMY JJIs IEPETBOPEHHS CUTHATY 3 MIKPOKOHTpOJIEpa Ha
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piBeHb HEOOXITHOI Hampyrd HeoOxigHo BuKopuctoByBatn I[AIl, mo 3Ha4HO

YCKIIQIHIOE CXEMY.

IIpn Bukopucranns IIIM perymoBaHHs KOJIBOPY OJAHOTO TPUKOJIBOPOBOTO
CBITJIOZI0/1a 13 3araJIbHUM BHUBOJIOM MOTpPEOye TPU KOHTAKTH MIKPOKOHTpOJIEpa 3
niarpumkoro [IIM. BupimuTu BHHHMKAaIO4WYy MHpU LBOMY MPOOJIeMy 3 KUIBKICTIO
BUBOJIB MIKPOKOHTpOJIEpAa BUKOPUCTAHHS PETICTPY 3CYBY BK€ HE JO3BOJSIOTH.
Perictpu 3cyBy He MOXyTh npamtoBatu 13 [IIIM-curnamom, ToMmy X BUKOPUCTaHHS
MO>KJIBO JIUIIIE TIPU YMOBI, 110 CBITJIOAI0AH OYAyTh MaTH TITbKUA CTaH «yBIMKHEHO»
ab0 «BUMKHEHO», TaKUM UYMHOM OOMEXYIOUM KUIBKICTh KOJIbOPIB, SIKI MOYKHA
B1JI0Opa3UTH, 1O BOCBMH (BKJIIOYAKOYM 4YOpHHi1). HEeMOXIIMBICTH BUKOPHCTAHHS
[IIM Tta perictpa 3CyBy OJHOYAacCHO TMOB’S3aHO 3 OOMEXEHOI HIBUIKICTIO

MIepEMHUKaHHs CTaHy BUBOJIIB PETICTPY 3CYBY.

Jiist 3a6e3ne4eHHsT MOXKIMBOCTI OKPEMOT'O PETyJIIOBaHHS CBITIIONIO/IB OYJI0
BUPINIEHO BHUKOPWUCTOBYBAaTH IHIIMA THUI CBITJIOAIOAIB — aJApECHUU. AJpecHl
CBITJIOJIIOZM TaK CaMO MICTATh Y KOPIYCl TPU CBITIOAI0U PI3HUX KOJIBOPIB, MPOTE
JI0OIATKOBO Yy KOpITyC BOy/I0BaHa MiKpocxeMa-apaiBep. Taki CBITIOMI0IU TaK CaMO
MaroTh 4OTUpH BuBOAM (puc. 1.1), ane ix mpusHaueHHs 1He. BuBonu «+5V» ta
«GND» € xontaktamu xuBneHHs, «DIN» — KOHTaKkT ayig OTprUMaHHS KEpyIOUYOro
upposoro curHaimy, «DOUT» — koHTaKT aisa mepeaadi Kepyrdoro mudpoBoro
CUTHAJIy HACTYIMHOMY CBITJIO[10Ay. BOymoBana MikpocxeMa-apaiiBep mnpuiiMae
1idpoBi KoMaHU BiJ KOHTpoJiepa uepe3 BuBia «DIN» 1, BinmoBigHO 10 UX TaHUX,
PEryJIIO€ SICKPABICTh KOKHOTO 3 BOYJOBAaHUX CBITJIOJIOAIB, IO JI03BOJISIE OTPUMATH
OyIb-SIKHIA 3arajJbHUN KOJIp 1 sICKpaBicTh. [Ipu mociimoBHOMY 3’€/IHaHHI JEKITBKOX
CBITJIOZ10/11B MIKPOKOHTPOJIEP MOCUJIA€ KOMaHIU BCIM CBITJIOA10/1aM Yyepe3 KOHTAKT
«DINy mepmioro cBiTiomiona, apaiBep MEPIIOro CBITIOAIOAa 00po0Isie CBOIO
YaCTUHY JJaHUX 1 3aJ1a€ KOJIIP CBOTO CBITJIOZI0/1a, a TOTIM Tepela€ HACTYIIHI JaH1 Ha
BX1Jl HACTYITHOT'O CBITJIO/10/1a 1 TaK JO KIHIIS JIAHIIIOTA 13 aIpeCHUX CBITJIOJIO/IIB.
[le mo3BOIsiE BUKOPUCTOBYBATH OJIMH BHBIJ MIKPOKOHTpOJIepa JJI KEPyBaHHS

onpazy Oararbma CBiTIOHIOAaMHU. Jl0aTKOBOIO TEpPEeBArol® TaKOTO THITY
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CBITJIOZ10/11B TTIOPIBHSIHO 13 TPUKOJILOPOBUMH CBITJIOIOaMU 3 3arajlbHUM BHBOIOM
€ BIJICYTHICTh HEOOXIJHOCTI MIJKIIOYaTH YCI YOTUPH BHUBOJIU 3 KOXKHOTO
CBITJIOAIOY JO TIATH: TOCTATHBO JIUIIIE IBOX KOHTAKTIB )KHBJICHHS JIJIST KOYKHOTO 13
CBITJIOIIO[IB Ta OJTHOTO U(PPOBOTO BXOAY 3 IMEPIIOTO CBITI0AI0a. Brxomsan 3 mux

niepeBar 0ys10 oOpaHo CBiTJIOAIoU came 1boro Tuiry Y F923-F5[5].

+5HV

M)
YF9253—F3

N7
GND

Pucynok 1.1 — BuBoau aipecHOro CBITIOM10y
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1.2. PO3POBKA CXEMU 3°€THAHHS
1.2.1. CXEMA 3’€JHAHHSI CBITJIOJIO/IIB

Ceimnomionn 3’€IHyIOTbCs TomapoBo. Koxken 1mrap posmipoMm  8x8
T IKITI0YAETHCS 33 CXeMOT0 Ha pucyHKY 1.2. Ha cxemi 3’ e tHaH1 BUBOIM CBITIIOMIOIIB
JUIs Tiepenadl mupoBOro curHaimy. SIK MokHa MoOauuTH, MPH 3MiHI HAMPSIMKY
MAKIIOYEHHS TaKOX 3MIHIOETHCSI PO3TAIlyBaHHS KOHTAKTIB JKUBIEHHS «+5V» Ta
«GND». Ile moB’s3aH0 3 HEOOXITHICTIO (PI3MYHO PO3TOPHYTH CBITJIOMION JIJIS
M1JKJIFOYEHHS BX1JHOTO BUBOAY /10 BUX1THOTO BUBOAY IMOIEPEIHBOTO CBITIOAIONY.
Takux mapiB BIANOBIAHO OO pO3MIpy KyOy BICIM, KOXKEH 3 SIKUX 3’ €IHY€EThCA 3

OKpCMHM BHBOJOM MiKpOKOHTpOJ'ICpa.
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Pucynok 1.2 — Cxema niKII0YeHHS CBITJIOI10/1B Y OJTHOMY IIapi
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[Tinkmrouennss koHTakTiB «+5V» 1a «GND» BinOyBaeThcs 3a JOMOMOTORO
BEPTHKAIBHUX KOJIOH 3 MeTaneBoro ApoTy. Lli croBmmi 3abe3meuyroTh sIK
CTPYKTYPHY MiATPUMKY IIapiB, TaK 1 € MPOBIAHUKAMHU JIJISI TAKITIOYEHHS KUBICHHS

CBITIIOMIO/IB. 3MOIeTThOBAHE 300payKEHHS ITUX CTOBIIIIIB HABEJCHO HA PUCYHKY 1.3.

Pucynok 1.3 — KontakTHi KOJIOHU

1.2.2. EJIEKTPUUHA CXEMA TIPUCTPOIO

Cxema MIOKITIOYEHHS KOMIIOHEHTIB € JO0CTaTHhO mpocToro (puc 1.4). Buoau
MmikpokoHTposiepa D2-D9 uepe3 pesuctopu R1-R8 3’eanyroTbes 3 BBiAHMMU
BHBOJIaMH MEPINUX CBITIOAIONIB y mapax (momiueHi sk DATA-1 — DATA-8). 1li

pesucTtopu OakaHO BUKOPHCTOBYBATH, OO y BWIAJKY BIAKIIOYEHHS KOHTAKTY
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JKUBJICHHS BiJl CBITJIOZ10/1a BiH CIIPpOoOy€ OTPUMATH >KUBJICHHS Ye€pe3 KOHTAKT BXOAY
mupOBOro CHTHaNTY, IO MOXE IMPHU3BECTH N0 TMEPEHABAHTAXKECHHS BUBOAY
KOHTpoJIepa Ta BHXOIYy HWOoro 3 Jjamxy. TakuM YHHOM IIi  PE3UCTOpU
BUKOPHUCTOBYIOTHCS JUIs 30epiraHHs mpaiie3aatiocti Arduino y BUNajKy HeImTaTHOl

CUTYyaIlii.

_©00000000000000000000000000000000

'©0600000000000060006006006006066666860
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o = : 'i' ] H °.°° o
o = : i - : o
S = : o
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Pucynok 1.4 — CxeMa 3’€1HaHHSI KOMIIOHEHTIB

MikpokoHTpoJsiep mno3HadeHo Ha cxemi sk Ul. IlapanenbHo KUBIEHHIO
MIKpDOKOHTpOJIEpa BCTAHOBJIEHO  €NEKTPOMTHUHUN KoHaeHcatop Cl s
M1JBUIIEHHS CTAa0OUTEHOCTI POOOTH KOHTpOJIEpa y BUIAJIKY MOXKJIMBUX IYyJIbCAIlii
HanpyTu. Yci nudpoBi Ta aHAJIOTOB1 BUBOAM MIKPOKOHTpPOJIEpa BUBEICHI Ha CXeMi

JUIS MOYKJTMBOCTI TTIKJTFOUSHHS JI0 HUX JI0JJATKOBUX KOMIIOHCHTIB y MallOyTHHOMY.

Bluetooth-monyns mo3naueno sk J1. ITigkmrOYeHHS HOro KOHTAKTy TX 10
KOHTaKTy RX koHTposepa Bin0yBaeThCs uepe3 nepeMuuky. L{s nepemMmuyka 103BoJiste

BiJ’ €JHYBaTH MOJIYJIb Bif Arduino ajs 3iiCHEHHS TPOIITMBKH.

SAx Pl Ha cxemi MO3HA4YeHO KOHEKTOp JKWBIEHHA IwiaTh. Jl0 >KUBJICHHS
napajeiabHO MIKII0YeHO Mo 64 KoHTakTH s «+5V» Ta « GND»y, 10 1Iux KOHTaKTIB

i1’ €HYIOTBCST CTOBMII 31 CBITIOAIONaMH. TakoXX 10 >KUBJIEHHS IAKIIOUYEHO
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NIEKIIbKAa JIOJATKOBUX BHBOJIB, Ha BHUIAJOK SKIIO 3HAZOOUTHCS I €IHATU

JIOTATKOBI KOMIIOHEHTH.

1.3 PO3POBKA JIPYKOBAHOI IUIATU

Po3pobka mpykoBaHOi MIaTH MOYaiach 3 BAZHAYEHHS 11 pO3MIpiB Ta KIIBKOCTI
MPOBITHUX I1apiB. Po3Mip miaTu MoBUHEH OyTH SIKOMOTa MEHIIIE JIs 3a0e3NeUeHHs
MaKCHUMaJbHOI HIUIBHOCTI TPUBHUMIPHOTO AUCIUICIO, MPOTE 3AIUIIUTH JTOCTATHHO
BUIBHOT'O MICIS I 30UpaHHs IPUCTPOI0. Buxoasuu 3 nux MipkyBaHb O0yi10 06paHo
po3mip 210x210Mm. KimbKiCTh NpOBIHUX MIapiB OyJI0 0OpaHO HAMMEHIIMM
HEOOX1THUM JIJI pO3BEJICHHSI CXEMU, a/I)KE BUTOTOBJICHHS TIJIaT 3 MEHIIIO1 KIJIBKICTIO
miapiB 3HA4YyHO JemieBie. TakuM YHHOM IIjlaTa CKJIAJA€Thesl 3 JBOX IIapiB

IIPOB1IHHKA.

Kommnonentu Oyyo BUPIIIEHO pO3TAllyBaTH 3HU3Y TUIATH IS 3a0€3MeYeHHS
MOKJIMBOCTI X JIETKOI 3aMiHU TpPU HEOOXITHOCTI, a KPIIUJICHHS 10 KOPILyCy
MPUCTPOIO OyJIe 3A1MCHIOBATHCS 3a JOTIOMOI'OO I’ SITW OTBOPIB JJist KpiruieHHs. Ha
pUCYHKY 1.5 HaBeIeHO 30BHIIIHII BUTJISA HUXKHBOI CTOPOHHU pO3p0o0JIeHOi maaTu. Y
PaBOMY HIDKHBOMY KYTY 3HaXOAsAThCs KOHTakTH DATA-1...8 mis migkioueHHs
KEpyIOUYUX BHUBOJIIB CBITJIOMIOAIB 10 MiKpoKoHTposepa. Ilicia 300pku i BUBOAM
OylyTh pO3TAaIllOBaH1 y 3aJHLOMY IIPAaBOMY KyTi TOTOBOTO IpucTpoto. [Topsia 3 uumu
KOHTaKTaMH PO3TAIIOBAaHO BICIM KpiruieHb st pesuctopiB R1...R8. Micne ans
BcTaHoByieHHss Arduino mosnaueno UL, a Bluetooth-momyns — U2. Mitkoro P1
MOMIYEHO MICIIE IS KPIIUIEHHS KOHTAKTIB >KUBJIeHHS npuctporo. C1 — micue ans
BCTAHOBJIEHHS KOHACHcaTopy. SW Mo3HauYeHO MepeMUUKy 3’ €IHYIOUy KOHTAKT TX

Bluetooth-momyns 3 koHTakTOM RX MiKpOKOHTpOJIEepa.

[To yciii mnaTi Ha piBHIM BIACTaHI MK COOOIO PO3TAIIOBaHI TPYNU IO JBa
KOHTaKTH 3 mo3HadeHHsM 1...128. 1Ii kOoHTakTH HEOOXIMHI IS ITIAKIIOUYCHHS
KOHTaKTIB >KHUBJICHHS cBiTiIomioniB. Konraktu 1...64 mix’emHanl no «t5Vy», a

65...128 1o «GND». Takox y BepxHiii 4aCTHHI IJIATH PO3BE/ICH1 YC1 HEBUKOPHUCTAHI
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KOHTakTd Arduin0 s MOXKJIMBOCTI JOJATH KOMIIOHCHTH Yy MPHCTPIH ¥y

MailOyTHROMY .

BlsTaTE

Blro
[ORE)
Blowo
[ vee
Blen

Pucynok 1.5 — HuxHs cTopoHa IpyKOBaHOI IJ1aTH

[ToBHicTIO 310paHuii PUCTpPiN HaBEACHO HA PUCYHKY 1.6.
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(v

1 mpucTpiii

Pucynok 1.6 — 3i6panu
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2. PO3POBKA ITPOI'PAMHOI'O 3ABE3IIEYEHHA
2.1. ITPOTOKOJI ObMIHY TAHUX

[TepuiiM KpoKOM TMpu po3poOlll MPOTpaMHOro 3a0e3NedeHHs HEoOX1THO
PO3pPOOUTH MPOTOKOJ OOMIHY JaHUX MIXK MOOIJTFHUM 3aCTOCYHKOM Ta MPUCTPOEM,

10 PO3POOTIOETHCH.

Kepyroui komanau O0yJio MOAIJICHO HA TPU TPYIH, KOXKHIN 3 SIKUX MPUCBOEHO

YHUCJIOBC ITIO3HAYCHHA .

e HamamryBaaHs — «0»;
o Edextu - «1»;

o Irpu - «2».

O6min  manmmu  yepe3  Bluetooth  BinOyBaetbess y  dopmarti
«uucno_luucno 2, ...,uucno_n;», e nepliiie YUcio 3aJa€ TPYIy A0 AKOi BIAHOCUTHCS
KOMaHJIa, APyre 4YMCIO0 — HOMEp KOMaHIu 3 L€l rpynd, a ycl IHIOl Yucia —
napaMeTpu 1iei komanau. s po3auieHHs Yucea MK cOOO0K0 BUKOPUCTOBYETHCS

CHMBOIJI «,», a 3aKIHUCHHS KOMaHIW IO3HAYAECTHECA CUMBOJIOM <;».

2.1.1. KOMAHI1N HAJIAIUTYBAHHA

Komanna HamamTyBaHHS Hapasl JHIIE€ OJHA — YBIMKHYTH/BUMKHYTH
BiIOOpakeHHS Ta KOAyeThcs duciaoMm «O». Ilpu 1pomMy, KO0 KyO OTPUMYE IFO
KOMaHy 0e3 mapameTpy, NpUcTpii Bianpasise uepe3 Bluetooth motounuii cran. e
JI03BOJISIE MOOUTBHOMY 3aCTOCYHKY IPH MiJAKIIOYEHHI K TPUCTPOIO JI3HATUCS HOTO
MOTOYHUN CTaH Ta BIANOBIAHO CKOpHUTyBaTv iHTEepdeic. SIKmo X BiANpaBUTH
koMmaHay «0,0,0;» BimoOpa)keHHs Ha IPUCTPOi BUMKHEThCS, a KomaHa0t0 «0,0,1;» —
BBIMKHETBhCsI. Po30epemo 3amnuc «0,0,1;» Okl feTanbHO: NEPIIUM HYJIh TO3HAYAE
rpyny  komanpg  «HanmamryBaHHs»,  Opyrud @ —  1O3Haya€  KOMaHAy

YBIMKHYTH/BUMKHYTH, @ OCTAHHE YUCIIO «1» — mapamMeTp KOMaHIu KU 03HAYa€ 110
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B1I0OpakeHHs HEOOX1HO YBIMKHYTH. SIKIIIO OCTaHHE YKMCIIO 3aMIHUTH Ha «0» TO

KoMaH/1a Oy/ie BUMUKATH BIIOOpaKEHHSI.

2.1.1. KOMAH/I1 E®EKTIB

[Ipuctpiit MOXKe BUBOJUTH JACKIIbKA KOJIHOPOBUX €(DEKTIB:

e 3ajKBKa — MOBHICTIO 3aMIOBHIOE YC1 CBITJIOAI0IM OOpaHUM KOJILOPOM;

e MamoBaHHsI — [03BOJIAE€ 1HAWBIIyallbHO KEpyBaTH KOXHHUM 13

CBITJIOJIIOIIB;

e XBuUJIA — BUBOJUTH aHIMAIIF0 XBHJII 3aJaHOTO KOJBOPY 13 3aJIaHOIO

MIBAIKICTIO;

e Jlour — BUBOAUTH aHIMAIIIIO «OIIY» 3aJaHOT0 KOJIbOPY 13 3a/IaHOI0

IIBUJKICTIO. AJITOPUTM 33J1a€ KOJIp JEKUIBKOM BUIIaJAKOBUM IIKCEIAM

Ha BEPXHbOMY WIapi, MICIs YOT0 BOHU 3MIIIAIOTHCA TOHU3Y;

e 3MiHa KOJBOPIB — IOCTYNOBAa 3MiHa YCIX MOXIJIHMBHX KOJBOPIB 13

3aJaHOIO HIBI/I,ZIKiCTIO.

KonyBannsi Ta mapameTrpu KOXKHOTO 3 e€QeKTiB HaBeAeHO y Tabmui 2.1.

Jlitepa R mo3Hayae 3Ha4eHHs U1 KpacHOTO Koubopy, G — ans 3enenoro, B — ms

CHUHBOI'0, Y AYJKKaX IIO3HAYCHO I[iaHaSOH AOITYCTUMHX 3HAYCHb IbOI'0 IIapaMCTpPy.

Ta6mus 2.1 — KogyBanHs eexTiB

HazBa Ne mapamerpy
Kon
edekty 1 2 3 4 5 6
R G B
0 | 3anuBka
(0-255) | (0-255) | (0-255)
5 Mamosa | Illap* Panox | CroBmen R G B
HHS (0-7,9) (0-7) b (0-7) | (0-255) | (0-255) | (0-255)
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[IBuakic
R G B
S| Xe | ss) | (0-255) | (0-255) |
(0-255)
[IBuakic
R G B
4 Jo Tb
(0-255) | (0-255) | (0-255)
(0-255)
' [IBuakic
3MmiHa
S} . Thb
KOJILOPIB
(0-255)

* - med pexuM npuiMae mapamerp «9» I OYMILEHHS 3a/aHoro IIapy,

Harmpukiaag komanaa «1,2,9,5;» BIIKI0UnTh yCi CBITIOMIOAN HA ITOCTOMY IIIapi.

Hanpuknan, nns 3aJaHHd KOBTOTO KOJIBOPY CBITVIOAIONY Y BEPXHBOMY

nmpaBoMy ONMKUOMY KyTi HEOOX1JIHI HACTYITHI 3HAUEHHS MMapaMeTpiB:

a. lap—7;

0. Psamox —0;

B. CroBmensp — /;
r. R—255;

n. G —255;

e. B-0.

Takox HEoOXi1HO BKa3aTH HOMEP TPYNH KOMaHAN — «1» Ta HOMEp KOMaHH
MaitoBaHHS — «2». Takum dYMHOM ycsi KomaHjaa OyJe MaTu BUIJISI;

«1,2,7,0,7,255,255,0;».

2.1.1. KOMAHUA IT'OP

VY npuctpoi peanizoBaHO KIaCHUHY Tpy «3Mitikay 3 kogom «0». [l modatky
rpyu HEOOXIJHO HAJICIAaTH KOMaHAy IHILIami3alii, napameTpu SIKOi HaBeAeHl1 y

tabmui 2.2.
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Ta6mui 2 — [TapameTpu KoMaH U 1HIITIATI3AIIT TPH «3MIMKa»

Kouip rosoBu 3miiku Komip tina Komip s6myka CkJaiHICTh

R G B R G B R G B 0-2

B 3aneHOoCTI Bl CKJIQHOCTI 3MIHIOETHCS MBUAKICTh MEPEMIIIICHHS 3MIMKH.
[Ticns akTuBarllii Tpu 3MiHA HANPSIMKY PYXy 3MIMKHA 3J1MCHIOETHCS KOMaHIaMHU

HaBEJICHUMH y TaOuIIl 3.

Tabmuug 3 — Komanau 3miny pyxy

Bropy Buus JliBopyu [IpaBopyu Brepen Hazan
0 1 2 3 4 5

[Ipu upoMy mig yac rpu NPUCTPi HAJCHIIA€ Y MOOUTHHUM 3aCTOCYHOK Oauiu,
Kl OTpMMaB TIpaBellb Ta YW HE mIporpaB BiH. Hampukian, mpucTpiil Hajicias
koMmaHay «2,0,1,25;». YUucno «2» — rpyna komauau «Irpu», «0» — rpa «3miiikay.
Tperiii mapameTp Koaye craryc rpu: «1» — rpa tpuBae, «0» — rpy 3aKiH4Y€HO.
OcTaHHE YUCIIO € KUIbKICTIO HaOpaHux O0aniB. Takum YMHOM, 111 KOMaHAa CBIIYUTh,
0 rpaBenb HaOpaB 25 OaniB Ta rpa me He 3akiHdeHa. Komanpga x «2,0,0,25;»

O3Hayae 110 rpa 3aKiHYeHa, a rpaBellb HabpaB 25 OaiB.
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2.2. PO3POBKA MOBUIBHOI'O 3ACTOCYHKY

Mo06inbHu# 3actocynok Hanucano st OC Android MoBoro porpamyBaHHS
Java i3 Bukopucranusm Android SDKI6]. Iarepdeiic momatky 3amaeTbcs 3a
J0TIOMOT010 MOBH po3MiTKH XML. OCHOBHUMHU KOMITOHEHTaMH 3aCTOCYHKY 117151 OC
Android e daiinu 3 mporpaMHUM KoJ10M, (haiiiiu 3 po3MITKOIO iHTepdericy Ta daimm
pecypciB, Taki SK Bijeo, 300pakeHHS Ta 3HAYEHHS TEKCTOBUX 3MiHHHMX. Koo

3aCTOCYHKY PO3MIIIEHO Y TOAATKY A.

2.2.1. BATAJIBHA CTPYKTYPA MOBUIBHOI'O 3ACTOCYHKY ANDROID

Koxen 3actocyHok gt OC Android ckiamaetbes 3 TPhOX KIIFOUOBHUX

€JIEMEHTIB.

[TepmM KITIOYOBUM €IIEMEHTOM OY/Ib-SIKOTO 3acTOCyHKy Ha Android e
«aKTUBHICTBY, siKa 3amaeThcs kimacom Activity[7], Ta npeacraBnsie coOorw0 ekpaH
KOpHUCTyBava. by/ib-sika akTUBHICTH y TOJIATKy Mae OyTH HamaakoM kiacy Activity
Ta Ma€ BJIACHHUH JKUTTEBUH ITUKII. 3aCTOCYHOK MaykKe€ MaTH JIeKiIbKa aKTUBHOCTEH Ta
MEPEKITIOYATUCS MK HUMH i 4yac pobotu. KoxHuil 3acTOCYHOK Ma€ MpUHANMHI
OJIHY aKTUBHICTb, SIKa BBAXKAETHCS AKTUBHICTIO 32 3aMOBUYBaHHSM, Ta 3aITy CKA€ThCS

IIPH BIIKPUTTI 3aCTOCYHKY.

Hpyrum enementom € Manifest[8]. ®aitn AndroidManifest.xml — 1e
OCHOBHHH KOHQITYpaniiHuii paiin 3acrocynky Android, skuii MiCTUTBCS Y KaTaio3i
«manifests». Bin micTuTh iH(pOpMAIIit0 PO 3aCTOCYHOK, TaKy SIK HOTO iM'sl, BEpCito,

CIIUCOK aKTUBHOCTEM, CITY>KO0, a TAKOXK K1 MPUB1IET MOBUHEH MAaTH 3aCTOCYHOK.

OcrtanHiM ejeMeHTOM € KaTanor pecypciB[9]. OcHoBHMMHU pecypcaMu, sKi
BUKOPHCTOBYE 3aCTOCYHOK, € MaKETH C€KpaHiB, 300paKCHHS, PAIAKU, KOJbOPU Ta
KOJILOPOBI TeMU. Bukopuctanus (aitiniB pecypciB J03BOJISE€ 3BEPTATUCS 10 HUX 3

KOJy 3aCTOCYHKY, WIO TOJIeriuiye ix yOpaBliHHS Ta MATPUMKY. Pecypcu
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30epiraloThcs y IMigKarajorax, Hampukiaaa y Karano3i «layout» po3mimnyrorbes

daiiam po3MITKH €KpaHiB.
2.2.2. BUKOPUCTAHI MOXXJIMBOCTI ANDROID SDK

[1ix yac po3poOKH 3aCTOCYHKY OyJI0 BUKOPHCTAHO JIESAKI 3 MOXIIUBOCTEH, K1
BOymoBani y Android SDK, a1 BUKOPUCTaHHS JSSKUX MOKJIMBOCTEH OIepariiHoi

CHCTCMU.

Android SDK no3Boiisie mepeBaHTaXyBaTH J€SIKi METO M BOYTOBAaHHUX KIIACiB
JUIss BHUKOHaHHS JOJATKOBOIO KOAY, IIO J03BOJIAE€ 3MIHIOBAaTH (PyHKIIOHAI
BOYJOBaHUX KiaciB 3a moTpebu. Hampukian, npu 3amycky Oynb-skoro Activity
BUKIUKaeThess Meron OnCreate, sikumii Oyae BUKIMKATHCS Ha TMOYaTKy pPOOOTH
aKkTUBHOCTI. [lepeBaHTaX€HHsI LIbOTO METOJY YacTO BUKOPHUCTOBYBAJIOCH IIJ] 4ac

PO3pPOOKHU 3aCTOCYHKY.

Android SDK Hamae iHCTpyMEHT aJisi CTBOPSHHS MOJIYJBHHX €JICMCHTIB
KOPHUCTYBaIbKOTo iHTepdeiicy, sskuii Mmae Ha3By «(pparmentu». Koxxken ¢pparmMeHr €
HamaakoM kiacy Fragment[10]. PoGora 3 ¢parmMentammu cxoxka Ha poOOTy 3
aKTUBHICTIO, MpOTe (parMEeHT Mae BIJIACHI METOJU, PO3MITKY I1HTepdeiicy Ta
KUTTEBUHN UK. @parMeHT NOBUHEH MaTH 0AThKIBChKY aKTUBHICTh a00 ()parMeHT.
®parMeHTH BHKOPHUCTOBYBAJIUCh TPO PO3pOOIIl 3aCTOCYHKY MJI IIBHUIKOTO

NEPEMUKAHHS €JIEMEHTIB 1HTepdeiicy 0e3 TOBroro BIAKPUTTS HOBUX aKTUBHOCTEH.

[Ile oqHUM 1HCTPYMEHTOM, SKHI IIUPOKO BUKOPUCTOBYBABCS MPO pO3poOIi
3acTOCYHKy — «HamamryBaHHsi 3acTOCyHKy». 3a JIOIOMOTOI0 1HTepdeiicy
SharedPreferences[11] moxmBo 30epiratv Ta 34MTYBAaTH JaHi miJg 4ac poOOTH
3aCTOCYHKY y BUIJISIII TAp «KITIOU»-«3Ha4eHHs». J[aHi, 30epekeHi TaKUM YUHOM,
30epiratoTbCs Ha MTPHUCTPOI HABITH IICIs 3aBEpPIICHHS POOOTH 3aCTOCYHKY Ta

HEJIOCTYTHI 1HIIUM 3aCTOCYHKaM Ha MOOUIBHOMY MPUCTPOI.
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2.2.3. CTPYKTYPA PO3POBJIEHOI'O 3ACTOCYHKY

Po3po0iieHmii  3aCTOCYHOK CKJIAZA€ThCs 3 JCKUIBKOX AaKTHBHOCTEH Ta
dbparmMeHTiB, sKi OyayTh PO3MISIHYTI Jam. Takox OO0 po3poOSeHO MeKiTbKa

JOAATKOBUX KJaciB (qoaatok b):

e DrawField — xiac sixuit BimoBizae 3a 30epeKeHHSI CITKH 3 KOJIbOPAMHU
i e(heKTy MaJTFOBaHHS;

e BluetoothConnectionHelper — xnac, skuii Bifmosimae 3a poboTy 3
Bluetooth;

e Event<T> — kimac, nna 30epiraHHs 3HA4Y€Hb, SAKI HAAXOAATH 3

IPUCTPOIO.

Yci cTpokoBi 3HauYeHHs 30epiraroThes y daitnmi pecypceiB strings.xml. Lle
JI03BOJISIE JIETKO CTBOPIOBATH MEPEKIIAAN CTPOKOBUX 3HAUCHB Ha iHIIII MOBHU 0€3 3MiH

y KOJIl 3aCTOCYHKY.

2.2.3.1 AKTUBHICTbh CHOOSEDEVICEACTIVITY

[Teprior0 aKTUBHICTIO, SIKY MMOOAYMTh KOPHCTYBad IPU IEPIIOMY 3aIyCKy
3acTocyHKy, Oyne ChooseDeviceActivity (pucynok 2.1). Lls akTHBHICTB BiIOBiAa€e

3a OOpaHHsS TPHUCTPOIO JI0 SKOTO HEOOXITHO MIAKIIOYUTUCS 3a JOTOMOTOIO

Bluetooth.



26

BnbepiTb NpucTpin

Cube
C5:3C:C9:60:13:D0O

Pucynok 2.1 — Intepdeiic akruBHocti ChooseDeviceActivity

AKTUBHICTh aisi BHOOpY MpHUCTpor0 mpu BukoHaHHI Meromy OnCreate
HEepIIMM KPOKOM 3aJla€ pO3MITKY ekpaHy 3 (aiimy activity choose device.xml Ta
niepeBipsie HasIBHICTh Y 3aCTOCYHKA JIO3BOJIY Ha BUKopHcTaHHS (yHKIil Bluetooth.
Skmo BukopuctanHs Bluetooth He 103BoJCHO 3aCTOCYHOK 3ampollye B

KOPHUCTYyBayda 03B HA HOTO BUKOPUCTAHHS.

Sxmo goctyn go Bluetooth no3Bosieno mepeBipsieTbcss 4u HE Mae B

HaJIAIITYBAaHHIX 3aCTOCYHKY 30€peKeHOro MPUCTPOr0. SIKIO BiH € 1 aKTUBHICTh
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3aIyCKa€ TOJIOBHY aKTHBHICTh 3aCTOCYHKY Ta 3aBEpPIIYEThCS. B iHIIOMY BUMagKy

3aCTOCYHOK IIPOBOJIUTH MOMIYK npucTpoiB Bluetooth ta BuBoauTh iX y crimcok.

2.2.3.2 AKTUBHICTb MAINACTVIVTY

['onoBHa aKkTUBHICTH 3acTOCYHKY Mae Ha3By MainActivity. s akTuBHICTS
JI03BOJISIE KOPUCTYBauy OOMpaTH Ky KOMaHJy HEOOXIJTHO HaJICIaTH MPUCTPOIO, a
TaK0X TO3BOJIAE BIAKIIOYUTHCS BiJl MPUCTPOIO Ta BUBOAMUTH CTATyC IMiAKIIOYECHHS
n0 mnpuctporo. OCKUIBKM KOMaHIu JUIs TMPUCTPOIO TOJAUIEHI Ha KaTeropii
«HanamryBanus», «Edextu» ta «Irpu», Tak camo rojIoOBHUN €KpaH MOJIJICHO Ha
TpH BKJIAJKU 3 KoMaH1aMu. [lepeMukaTucs Mixk BKJIaJKaMH MOKHA HATUCKAIOYH Ha
il 3aroJoBOK ab0 3a JOMOMOIrOK0 JKECTy NepenaucTyBaHHs ekpaHy. KokHa Taka
BKJIaJIKa € OKpeMuM (pparmenToM. KoxkeH pparmMeHT BUKOHY€e 0OpOOKY HaTUCKAaHb
Ha €JIEMEHTH, SIKI BIH MICTUTb, Ta BUKOHY€ HAJICWJIAHHS BIJIMOBIAHUX KOMaH]I

HPUCTPOIO.

[Ipu BukonanHi meromy OnCreate BCTaHOBIIOETHCS PO3MITKa 1HTEpQEHCY
KOPUCTYBada Ta BUKOHYETHCS CIPoOa BCTAHOBIIOETHCS 3’€THAHHS 3 MPUCTPOEM.

Pe3ynbTaT 3’ €HAHHS BUBOJIUTHCS 3BEpXy 1HTEPGEHCY.

Ha Bxmanky «I"onoBHa» (pucyHok 2.2a) BUBOAUTHCS iHTEep(deiic GpparmeHTy
MainFragment. Bia mictuth mepemukau taumy SWitch 3i cranmapTHOT 0i0MiOTEKH
enementiB  AndroidSDK, sxwii 103BOJIsI€ TIEpEeMUKATH CTaH BiAOOpaKECHHS

HPUCTPOIO.

Ha Bxnaaky «Edextun» (pucyHok 2.20) BUBOIUTHCS CIHUCOK €(QEKTIB.
HartuckanHs Ha ejaeMeHT Oyjae MPU3BOIUTH JI0 BUKIMKY HOBOi aKTHBHOCTI, €
MOKHA HaJaIITyBaTu mapamerpu obOpaHoro edexty. Taky camy MOBEmIHKY Mae

BKjIaaKa «Irpu» (pucyHok 2.2B).
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NiaxnoyeHo NigknoYeHo

FonoeHa EdexTn FonoeHa EdexTn FonoeHa EdexTn

YBIMKHYTU Ky6 @ 3anoBHUTU 3Miika
Aoy
MantoBaHHs
XBuns
3MiHa KonbopiB

Biaknouutucs Bigkniouutuca BiakniounTuca

@] <

Pucynok 2.2 — Intepdeiic roJoBHOI aKTUBHOCTI

2.2.3.3 AKTUBHOCTI E®EKTIB TA II'OP

AKTHBHOCTI 1711 KOKHOTO 3 €(eKTIB Ta Irop MarOTh NMPUOIU3HO OJHAKOBUI
iHTepdeiic. g npukiagHy Ha pUCYHKY 2.3 HaBeAeHO iHTepdelic HamalTyBaHHS
edexty «Jlomy. InTepdeiic ckaamaeTscs 31 crangapTHOro enemeHTy SeekBar[12],
KWW JI03BOJISIE 3aJaBaTW 3HAYECHHS IIBUAKOCTI 3a JIOMIOMOTOIO0 TEepPEeMIIlleHHS
MOB3YyHKA. 3aaHHs KOJIbOPY BiI0YBA€ETHCS HATHCKAHHAM Ha KPyT BUOOPY KOJIBOPY,
KU MpeACTaBisie 3 cebe 3BUYAHY KHOMKY 31 CTAHJApPTHOrO HAOOpy €JIEeMEHTIB
KopHucTyBaIpkoro inrepdeiicy. Ilpu 11 HaTHUCKaHHI 3aIyCKA€ThCS Jiajor BUOOPY
KOJIbOpY (pUCyHOK 2.4), Ie MOKHA 3a/aTH KoJtip y KoJiipHoMy npoctopi RGB a6o

HSV.



Konip:

UBngkicte: —@

Pucynok 2.3 — Inrepdelic HanamryBaHHs ePekty «/omp

Color Picker

#FF6D00

. 2{¢]:] HSV Preset

CKACYBATU  OK

Pucynox 2.4 — Jliamor BuOopy KOiabopy
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OxpeMoi yBard 3aciiyrOBy€ aKTHUBHICTh JUISI €(QEKTy MAaJIOBaHHS
(pucyHok 2.5). JIns 11i€l akTHBHOCTI OyJ10 po3p00JIeHO BIIACHI €JIEMEHT iHTepdency

CubeDrawView ta DrawFieldView.

OyucTuTHn

PucyHok 2.5 — AKTUBHICTB 17151 €(hEeKTY MaJtOBaHHS
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Enemenr DrawFieldView nacninye kmac View[13] 3 Android SDK. Ilei
€JIEMEHT BIJIMOBIIA€ 3a BIAOOpaXKEHHS CITKU IS MaJIFOBaHHS Ta 0OpOOKY JIOTIKH

HATUCKAaHHS Ha KJIITHHU.

Enement CubeDrawView nacmiaye kiaac ConstraintLayout[14] 3 Android
SDK. ConstraintLayout — me ximac eneMeHTy JUisi CTBOPSHHS DPO3MITKH, Y SKY
JIOJTAI0THCS 1HIII eIeMEHTH 1HTepdeiicy Ta iXx 00OMeKeHHS 3a SIKUMU pO3paxoBy€eThCs

1X IIOJIOKEHHS Ha eraHi. L[eﬁ CJIICMCHT CKJIada€TbCA 3 IHIIIUX €JICMCHTIB:

e DrawFieldView — enemMeHT 3 CITKOIO IS MATIOBAHHS;

e Knonka Button[15] my1st oumieHHs CITKA /I MaJTIOBAHHS;

e NumberPicker[16] — crangapTHHIi eTeMEHT s OOUpPaHHS YHCIIa, IKE
3a/1a€ 1Iap Ha IKOMY BIJIOYBA€ThCSI MaTIOBAHHS;

e Knomnka Button st oOupaHHs KOJIbOPY MaJIFOBAHHS.

Taxum unHOM JU1s1 3a/1aHHS KOJIBOPY KOPUCTYBayd oOMpae 1iap MaJltoBaHHs 3a
JIOTIOMOT'O10 €JIEMEHTY OOMpaHHS YKcia Ta KOJIip, 3a JOTIOMOI'0K0 KHOIIKH ITPaBopyY,
HaTuckaroun Ha €neMEeHTH CITKM BOHM OynyThb OTpUMYBATH OOpaHMH KOJIIp Ta

0Jipa3y HaJICWJIaTH WOTO Ha MPUCTPIH I BUBEIACHHS.
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2.3. PO3POBKA ITPOI'PAMHOI O 3ABE3IIEYEHH ITPUCTPOIO
2.3.1. PObOTA 3 KOJIbOPAMMU

[Iporpamue 3abe3nedyeHHs Uil MIKPOKOHTpOJIEpa HAMKMCAHO MOBOIO
nporpamyBaHHs C++ (mogatok B). ['omoBHUM 0OMexxeHHs mpu po3pooit [13 cramo
0OME>KEHHS Ha BUKOPUCTAHHS ONlepaTUBHOI aM’aTi. OCKUIbKH 30€piraHHs KOJIbopy
OJTHOTO CBITIIONIOAA MOTpedye 3 GaiiTu mam’siTi (MO oJHOMY OalTy Ha YEpBOHUM,
3eJICHUH Ta CHHIM KOJIpHMM KaHaj), 3arajJibHe BUKOPUCTAHHS IMaM ATi JIMIIE Ha
30epiraHHs KOJIbOPIB YChOIO MPUCTPOI0 TMOTpiOHO 512 X 3 = 1536 Oaiir
ornepaTtuBHOI nam’siTi. Take BUKOPUCTaHHS HaM’ STl € 3aBEIMKUM, 0O OKpIM IUX
JAaHUX HEOOX1HO 30epiraT 3MiHHi, K1 3a0€3MeUyI0Th POOOTY IPUCTPOIO, & TAKOXK
HEOOXITHO 3aMIIMTH TaM sATh JJs 30epiraHHd TUMYACOBHX 3HA4YE€Hb IPHU
BUKOHAHHI OOYHCIICHb, HANpUKIaA, TPH TAPCHHTY JaHWX OTPUMaHUX 3
Bluetooth-momyns. Jlas BupiteHHs 1i€l mpoOaeMu KOIip KOKHOTO 3 CBITJIOIIO/IB
KOAYy€eThbcs auiie aBoMa Oaiitamu. Komip KOXKHOro cCBITIOMIOAAa 30€pIraeThecs y

3MiHHIA THITy UINt16 _t, v sKiit MoXkyTh 30epiraTucs 1 yucia Bix 0 qo 65 535.

Pob6ota 3 KoThOpOM BUKOHYETHCS Y 3BUUAHOMY 24-0iTHOMY dopmari. s

30epiraHHs KoJibopy y 16-0iTHY 3MIHHY BHKOHY€TbCS omepamis (((r) &

0b11111000) << 8) | (((g) & 0b11111000) << 3) | (((b) & 0b11111000)
>> 2), 7€ 3MiHHI I, § Ta b — i yrciaa po3mipom B 1 6aiT, sSKi BiNOBITAOTH 3a
3HAYEHHSA YE€pPBOHOTO, 3€JIEHOIO Ta CHUHBOTO KOJHOPIB. TakMM YMHOM Y 3MIHHY
po3mipoM naBa Oaiitu (16 6iT) 30epiraerbcsi MOCHIOBHO IT’ATh OITIB 3HAYEHHS
YEpBOHOTO, 3€JICHOTO Ta CHHBOTO KOJhOpiB. IJisi TOro mo0 oTpuMaTH 3HAYEHHS
KOJILOpIB y 8-0OiTHOMY (hopMaTi BUKOHYIOTHCS HACTymHi omeparii, me color —

16-6iTHa 3MiHHA, Y SIKiH 30€pira€ThCst KOJIp CBITIIOAI0AA:

e J[ng 4epBOHOTO — (color & 0b1111100000000000) >> 11;
e Jlnda 3e5eHOro — (color & 0b0000011111000000) >> 6;

e Jlng cMHBOTO — (color & 0b0000000000111110) >> 1.
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BuxonanHs nepeTBopeHHs 3 16-0iTHOT 3MiHHOT JJO3BOJISiE OTPUMATH YHCTIa B
nianasoHi Big 0 1o 31. Ile 3po6ieHo 3 METOI0 OOMEKUTH MAaKCUMAIIbHY SICKPaBICTh
CBITJIOZIO/IB, aJPK€ JJIsI TIOBHOI SICKPAaBOCTI HEOOX1THO 3a0€3MEUUTH KUBJICHHS 3
CHWJIOI0 TOKYy, IO TIEPEBHUIIYE MOXJIMBOCTI OJOKY >KHBJICHHSI. TakuM YHHOM
OJTHOYACHO BUKOHYETHCS 1 0OMEKEHHS CIIO’KMBAHHS €HEPTii MPUCTPOIO, 1 EKOHOMIS

OTIePATUBHOI MaM’SITI.

BukoHaHHS 1IMX omnepalliii 103BOJISIE 3HAYHO 3MEHIIMTH KiJIbKICTh HEOOX1THOT
ornepaTuBHOI mam’sATi. HemomikoM 1Oro MeETOMy € 3MEHIICHHS KUIBKOCTI
MOKJIMBUX KOJIbOPIB, Kl MOKE€ BHBOJUTH THPUCTPIM, a TaKOXK 3MEHLICHHS
IIBUKOCTI OHOBJIEHHS 300pakeHHs. Ha mpakTuill, 3MEHIIEHHS KIJIBKOCT1 KOJIbOPIB
Ha peaJlbHOMY MPUCTPOi HE MIOMITHO Y€pe3 HU3bKY SKICTh BIJOOpPaXKEHHS KOJIbOPIB
CBITJIOAIOJaMHU. 3MEHIUEHHS UIBUAKOCTI OHOBJICHHS TAaKOXX Ma€ JIOCTaTHBO
HE3HAYHHUI BIUTUB, 00 IJIs1 MEPETBOPEHHS 3HAYEHb KOJIHOPIB BHKOPUCTOBYIOTHCS
nume moditoei Joriuni omepamnii TA (&), ABO (|), 3cyBu miBopyu (<<) Ta

npaBopy4 (>>), siKi BUKOHYIOTHCS MIKPOKOHTPOJIEPOM JYXKE IIBHJIKO.

2.3.2. BIBJIIOTEKA LEDMATRIX

Jlist monermeHHss poOOTH 31 CBITJIOAIonaMH OYyJI0 CTBOpPEHO O010110TeKy
ledMatrix.h. Y upomy ¢aiini Bu3HaueHo QyHKIIT 1715 TepeTBOPEHHS KOJIBOPiB y 16-
OiTHHIT opMaT Ta HABIIAKH, a TAKOXK BH3HaueHO kiac ledMatrix, skuii Bigmosimgae

3a po0OTY 3 MaTpuleo cBiTI0A10A1B. Ko 010:110Tekn po3milieHo y noaarky I

MikpokoHTpoJiep, KUl BCTaHOBIIEHO Ha miatdopmi Arduino, mis pobotu 3
BHUBOJAMHU BHUKOpPUCTOBYe 8-OiTHi perictpu[l7]. Ockinbku BOyIOBaHi Y
craHfapTHuii maker Arduino ¢yHkuii poOOTH 3 BHBOJAMH BHUKOHYIOTBCS JIyKE
MOBUIbHO, TMpAIfOBaTH CJiJ 31 3HAYEHHSAMH [HUX PETICTPIB  HaIpsMY.
MikpokoHTposiep st poboTr 3 IUGPOBUMU BUBOJAMHU BUKOPUCTOBYE TopT D
(BuBomm 0 — 7) Ta mopt B (BuBoam 8 — 13). Jlns koH}iryparii HanpsMKy niepeaadi

JTAHUX BUBOJIy HEOOXITHO y BIATOBIIHUNA PETICTP HEOOXITHOTO MOPTY BCTAHOBUTH
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3Ha4YeHHS 01Ty, SIKWW BIAMOBiJA€e 32 HEOOX1AHUHN BUBiA, 0 — SKIO BUBIJ Mae OyTH
BX1THUM, a00 1 — AKIO BB Mae OyTH BUXiTHUM. BCcTaHOBICHHS 3HAUCHHS, SIKE
MMOBUHHO OYTH Ha BHMBOJIi BUKOHYETHCS aHAJOT1YHUM YMHOM B 1HIIIOMY PETICTPI.
Hanpuknan, 3a koHpirypamiro BuBoAiB nopty D Biamosigae perictp DDRD (The
Port D Data Direction Register). fIkmo BCTaHOBHTH 3HAYEHHS IIHOTO PETICTPY
11111110,, To uudposi BuBoau Arduino 1-7 OyayTh CkOH(IrypoBaHi K BUXIIHI, a
BUBIA 8 — sIK BXiAHWH. 3a BHBIJ JaHWUX Ha BUBOAW MopTy D Bimmomimae perictp
PORTD (The Port D Data Register), Tomy 151 3a1aHHs BUCOKOTO PiBHS HU(PPOBOro
CUTHAITy Ha BUBOJIax 1, 3 Ta 7 HeoOXi1HO npucBoitTu perictpy 3HadueHHs: 10001010,.

Po6GoTa 3 BuBogamu nopty B BiiOyBaeThCs aHATOT14HO.

[Ipu cTBOpeHH1 00’€KTYy KJIacy 3aJal0ThCsl PO3MIPU MATPULI 31 CBITJIOAI0/1IB
Ta HOMEp BHBOJY JO SIKOTO MiJKIIOYEHO CBITJIONIOAU. Y KOHCTPYKTOpI Kiacy
BUKIMKAETbCss Meton iNnit(), y skildi BigOyBaeTbcs KOHQITYpPYBaHHS TIOPTiB
(smictuHr 2.1).
void init ()
{

pin mask

digitalPinToBitMask (pin) ;

pin port = portOutputRegister (digitalPinToPort (pin));
port ddr = portModeRegister (digitalPinToPort (pin));
*port ddr |= pin mask;

Jlictunr 2.1 — Kox merony init()

V 3MinnHy pin_mask 3amucyeThcst 0iToBa Macka, y sIKii 3ajaHOMY ITapaMeTpoM
pin, BUBOIYy BiamoBimae 3Ha4eHHs 1, a yci iHm OiTk AopiBHIOIOTH (. Y 3MiHHY
pin_port 3anucyeThcs IOTOYHUMN CTaH PEricTPy JaHUX MOPTY, y SKOMY PO3TAIIOBAH
BUBI PiN. Y 3Minny port_ddr 3anucyeTsest cTaH pericTpy HanpsMy repeaadi JaHuX
HIOPTY, Y SIKOMY PO3TallioBaH BUBiJ PiN. B ocraHHROMY psKy BiOyBaeThCs 3MiHA
CTaHy PETiCTPy HaIMpsMY Mepeadi JaHuX, TAKUM YUHOM 1100 3MIHUTH CTaH BUBOY

pin Ha 1, TOOTO Ha BuXiaHUNA. Hanpukiam, po3riasHeMO BUIIAI0K KOJIU 3HAYCHHS PINn
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nopiBHioe 3. 3nHauenHs pin_mask Oyae mopisaioBatr 00001000, OCKiIbKH
mudposuii BuBing Arduino Ne3 Biamomimae uwerBepromy OiTy perictpy PORTD.
[TpumycTuMo, 1110 cTaH ycix BHBOAIB mopty D mopiBuioe 0, Tomi 3miHHa pin_port
orpumae 3HaueHHs 00000000,. Takox mpumycTUMO, MO yci BUBOAM mopty D
HAJIAITOBaHI SK BXifgHi, Toxi 3MiHHa port _ddr orpumae 3madenus 00000000,.
HactynmauMm KpokoM BIZOYAMTBCS oOmepallis 3MIHM CTaHy pPEricTpy HarpsMmy
nepemadi  mopry D ma 3magenns: 00000000, | 00001000, = 00001000,.
Omnepartist jorignoro ABO (|) m03BoJIsIE 3MIHUTH CTaH HA BUXITHUE I 33J]aHOTO

BUBOJTy 0€3 BIUIMBY Ha YC1 1HIIII BUBOJU MOPTY.

Jiist BimoOpaXkeHHs JAaHUX Ha CBITJIOJI0N BUKOPUCTOBYETHCS MeTo 1 Show()

(sricTuHr 2.2).

void show ()

{

mask h

pin mask | *pin port;

mask 1 = ~pin mask & *pin port;

for (uint8 t 1 = 0; i < width * height; i++)
send (leds[i]);

Jlictunr 2.2 — Kox metoay show()

Crnouatky metox Show() cTBoproe Macky JIUisl 3amUCy y PpericTp JaHuX
3HaY€Hb BUCOKOT'O Ta HU3bKOro 1u(poBoro curuainy. Hampukmnan, BUKOPUCTAEMO
3HAYCHHS JIJIsl TPETHOTO BUBOIy OTpUMaHi Buie. Y 3MiHHy Mask_h Oyne 3amucaHo:
00001000, | 01100000, = 011010005, ne 01100000, — nesikuii MOTOYHUI CTaH
pericTpy naHux. TakuMm 4MHOM, Y I 3MIHHA OyjJe MaTu Take came 3HAYCHHS SK 1
pericTp aHux, OKpiMm OiTy, 110 BIANOBIJA€E TPETHOMY BHUBOAY — BiH OyJe maru
3HAYCHHSI BHCOKOTO JioriyHoro curHaiy (1). Tak camo y 3miaHy mask | Oyxe
3anucane 3HaueHHs ~00001000, & 01100000, = 11110111, & 01100000, =
01100000,. Takum YMHOM MM OTPUMAIM TAKE CaMe€ 3HAUYCHHS SIKE 3alKMCAHO B

pericTpi 1aHuX, KpiM HEO0OX1IHOro BUBOAY — BiH Mae 3HadeHHs 0. Jlami y mukim
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IIOYEProBO JJIs yCiX CBITIOAI0MIB BUKIUKaeThess MeToa Send(), skuii mocuiae Ha

BUB1Jl MIKDOKOHTpOJIEpa JaH1 A7 BiAOOpaKEHHS KOJIbOPY MOTOYHOTO CBITJIOAI0A.

I[JDI BUBCACHHA AdaHUX OJHOIO CBiTJ’IOI[iOI[a BHKOPUCTOBYETLCSA MCTOA

send(uintl6_t color) (mictunr 2.3).

void send(uintl6 t color)

{
uint8 t datal[3];

data[0] = getR(color);
data[l] = getG(color);
data[2] = getB(color);
cli();

for (uint8 t i = 0; 1 < 3; 1i++)
sendValue (datali]) ;

sei();

Jlictunr 2.3 — Kox metoy send()

Lleli MmeTo1 MEPETBOPIOE 3HAYEHHS 3MIHHOI KOJIbOPY 3 16-01THOr0O 3HAUYEHHS
Ha 24-0ithe. Jlani ¢yskimis cli()[18] Bumukae nepepuBaHHs MIKPOKOHTpOJIEpa Ha
Yyac BUBEACHHS JTaHUX JJISl CBITJIOMIONY, OCKUIbKM TEPEPUBAHHS MOXKE CTBOPUTH
3aTPUMKY Yy BUBEJICHHI JaHUX, L0 MPHU3BEAEC 0 MOMUJIOK BimoOpaxkeHHs. Jlami
BUKIMKaeTbess Meton sendValue() mist KOXKHOro 3 KOJBOPOBHMX KaHANIB, SKHIA
BUBOJIUThH JIaHI JUIsl I[OTO KOJIbOPOBOTO KaHAIy Ha BUBIJ MIKPOKOHTpOJIEpA.
Hanpukiniii, 3a qormomororo ¢yHKIi Sei() BMUKaeThCs BAKOHAHHS MiepepuBab. Ko

metoxay sendValue() naBeneno y mictunry 2.4:

void sendValue (byte data)
{
asm volatile(
"LDI r24, 8 \n\t"
"LOOP_START: \n\t"

"ST X, %[SET _H] \n\t"



"SBRS %[DATA], 7 \n\t"
"ST X, %[SET_L] \n\t"
"LSL % [DATA] \n\t"
"LDI r25, 4 \n\t"
"DELAY LOOP: \n\t"
"DEC r25 \n\t"
"BRNE DELAY LOOP \n\t"
"ST X, %[SET_L] \n\t"
"DEC r24 \n\t"
"BRNE LOOP START \n\t"
[DATA] "r" (data),
[SET H] "r"(mask h),

[SET L]

"r" (mask 1),

"x" (pin_port)

"r24",

"r25") ;

Jlictunr 2.4 — Kox metony sendValue()
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Y Kol IbOr0 METOJY BHKOPHCTAaHO BCTaBKy MOBOIO acemOiepa[l9] ms

TOYHOTO KOHTPOJIIO 3a YacCOM BHWBEJICHHS JIaHMX Ha BUBiJ MiKpokKoHTpojepa. Lle

BAXJIMBO, /K€ KOAYyBaHHs 3HaueHb «0» Ta «1» s cBITJIOAIOAA BiAOYBaEThCs

3aBISKH PI3HUII MK TPUBATICTIO 3HAYEHb BHUCOKOTO Ta HHM3BKOTO JIOTIYHOTO

curHaiy. Y Tabmuii 4 HaBeICHO 3HAYCHHS MPOMDKKIB Yacy, HEOOXITHUX IS

KoAyBaHHs curHamiB «0» Ta «1», Ha pUCYHKY 2.6 HaBeIEHO CXeMy OTPUMAaHHS LUX

curHaiis[5].

Tabmuus 4 — [Ipomixkky yacy mojadi CUTHATY

Hasga Omnuc 3HavYeHHs [Toxunbka
TOH «0», 4ac BUCOKOT'0 CUTHAILY 0,295us +0,05us
T1H «1», 9ac BUCOKOTO CUTHAITY 0,595us +0,05us
TOL «0», 4yac HU3BKOTO CUTHAITY 0,595us +0,05us
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TiL «1», yac HU3BKOTO CUTHAITY 0,295us +0,05us

TReset Kon ckumanus > 80us

TOL

TOH

T1L

T1H

TReset

RESET

Pucynok 2.6 — CxeMa KoyBaHHSI CUTHAJIIB CBITJIOI0/11B

Pozb6epemo ko acembiieproi BctaBku. Komanmgoro «LDI r24, 8» BukonyeThes
3aMmucC Yucia 8 y pericTp 3araapbHoTo Mpu3HadeHHs r24. I{e uncio € MunIbHuKOM
UKy BUBEACHHS MAaHUX. Y HACTYITHOMY pSIOKY 3aJa€ThCsl MITKa TEPEXOAy
«LOOP_START» mo mouatky 1ukiny. Komanga «ST X, %[SET_H]» Bukonye 3amnwuc
curHaiy «1» y perictp X, npu upomy perictp X BUKOPUCTOBYETHCS IJIsSl 3aMUCY
JaHUX y TOPT BIAMOBIAHOTO BUBOAY. Jlaii BUKOHY€ETHCS IEPEBIpKa YOMY JOPIBHIOE
OCTaHHIA OIT JaHuX, SKI TOTPIOHO BHBECTH 3a JOMOMOTOK KOMAaHIH
«SBRS %[DATA], 7». SIkmio ocraHHi# OIT AOPIBHIOE «1», HACTYMHUN PSIOK HE
BUKOHY€ETHCS, B 1HILIOMY BUIAAKy BUBOJIUTHCS HU3bKUHM curHan. Komannma «LSL
%[DATA]» BuKoHye niBuii 6iTOBHI 3cyB naHuX. HacTymHi 4 psiika € [IMKJIOM, MeTa

AKOT'O CTBOPHUTH 3aTPUMKY IICPC]] BUBCACHHAM HU3BKOTO piBHH CHUT'HAJy. KOMaHI[a
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«DECy BukoHye aekpeMeHT BKazaHoro perictpy, a «BRNE» — nepexin 1o Bkazanoi
MITKH. B OCTaHHIX psikax BUKOHYETHCS TEKPEMEHT JIIYMILHUKA OCHOBHOTO ITUKITY
Ta nepexij oro nmovyatky. [Ticis cuMBONTY «:» BKa3ylOThCS BUX1JIHI 3MiHHI, SIKUX Y
HAC HEMae, MICIs HACTYyMHOTO CHUMBOJY «:» BKa3aHl BXiaHI 3MiHHI. Hampukinii,

BKa3yIOThCS PETiCTPH sIKI BUKOPUCTOBYIOTHCS y aCeMOJIEPHOMY KO/II.

2.3.3. AJITOPUTM POBOTHU [TPOT'PAMU

JIns 3amaHHs mMapaMmeTpiB, Takux sk koau Bluetooth-komana, mBHAKICTH
KOMYHiKallii MikpokoHTpoJjepa 3 Bluetooth-moaynem, HoOMepy KOHTAKTIB 0 SIKUX
MIJKJII0YEH] 1Iapu 31 CBITJIOJIOAIB Ta 1H., BUKOPUCTOBYEThCS AUpekTHBa #define,
HAIPUKIIAM, PSIIOK #define BLUETOOTH SPEED 115200 3a/Ja€ MIBUAKICTb OOMIHY
nauumu 1o mmHi UART y 115200 60xa/c. IIpu Bukopucrtanni qupexktusu #define
MO>KJIMBO OJTHOPA30BO BU3HAYMTH KOHCTAHTH Ta BUKOPHUCTOBYBATH iX y Kofi. [Ipu
KOMITUTALIT TPOrpaMy KOMITUIATOP aBTOMATUYHO MiJCTABIISIE 3HAYEHHS TUPEKTUBU
#define Tam, e BOHM BHKOPHUCTOBYIOTBCS, 3aBISKA YOMY I[i KOHCTAHTH HE

3alMarOTh MICL B I1aM’ ATI.

Ha mouatky BUKOHaHHS IPOrpaMu 334at0ThCA HACTYITHI 3MiHHI:

bool state = true;
uint8 t currentEffect = EFFECT NONE;
uint32 t timer;

3miHHa State BigmoBizae 3a TEpPEeMUKAHHS BiIOOpaXKeHHS MPHUCTPOIO,
currentEffect — 36epirae morounuii edexr, a timer — 30epirae 3HaueHHs Yacy, sKe
NPOWIIIO BiA MOYATKy pOOOTH MIKPOKOHTpOJiepa, Il 3MiHHA HEOoOXiaHa st

KOPUT'YBaHHSI IIBUJKOCTI OHOBJICHHS €()EKTIB.

OcHOBHUH ITUKII POOOTH MPOTPAMU HABEJICHO Y JIICTUHTY 2.5.

for (;;){
if (Serial.available()) {

parseCommand () ;
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switch (currentEffect) {
case EFFECT RAINBOW:
{

rainbow () ;

break;

}
case EFFECT SINUS:

{
sinusFill ()

break;

}

case EFFECT_RAIN:

{
rain () ;

break;

}

case GAME SNAKE:

{
snake () ;

break;

Jlictunr 2.5 — Kog 0CHOBHOTO ITUKITY TPOTpaMu

Ha mouarky mwmkay 3a gomomororo komanau —Serial.available()[20]
NEePEBIPSETHCS HASIBHICTH HOBUX KOMAaH]I, Ta SIKIIIO BOHU € BUKJIMKAETHCS (DYHKITIS
parseCommand(). B iHmoMy BHIAAKy B 3aJIeXKHOCTI Bix 0OpaHOro edekty
BUKOHY€ETHCSI (DYHKI[isl OHOBIICHHS BiIOBIHOTO epekTy. 3amicTh onepaTopa Switch
TAaKOX MOXXHa BHUKOPHUCTOBYBATH JCKiabKa orepaTtopiB If, mpoTe 1me He OaxkaHo,

aJKe MPH BHKOPHCTaHHI omepaTtopa If HEOOXiqHO BHKOHATH JEKiJbKa Orepariii
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nopiBHsHHs. [Ipu BHKOpHCTaHHI ormepariii SWItCh B 3ameXHOCTI Bix 3HAYeHHs

3MiHHO1 currentEffect ogpasy BukoHyeThCst HEOOXiTHUH OJIOK KOAY.

2.3.4. DYHKUIA PARSECOMMAND

Oyukmist  parseCommand() BigmoBiae 3a MapCHHT  KOMaHI  Bij

Bluetooth-momyns. ITouaTok i€l GpyHKIIT HABEACHO y JICTUHTY 2.6:

char buf[44];

uint8 t amount = Serial.readBytesUntil (EOL, buf, 44);
buf [amount] = 0;

uint8 t datal[l2];

uint8 t count = 0;

char* offset = buf;

while (true)

{
data[count++] = atoi(offset);
offset = strchr(offset, DELIMETER) ;
if (offset) offset++;

else break;

Jlictunr 2.6 — IoyaTok ¢yHukmii parseCommand()

CrnouaTky 3amaethesi MacuB buf, y sitkomy OymyTh 30epiratucsi CHMBOJIU Bij
Bluetooth-momy s, siki HeoOXiaHO iHTEpHpeTyBaTH. Ha HacTymHOMY KpoIii QyHKITis
Serial.readBytesUntil()[21] 3amucye y macuB buf orpumany komaHIy Ta moBepTae
KIJIBKICTh 3UMTAaHUX CHMBOJIIB y 3MiHHY amount. Jlami cTBoproeTbes Macup data y
AKUW OynyTh 30epiraTHCsl YUCIIOBI 3HaUYEHHS OTpUMaHOi KoMaHIu. B 3amexHOCTI
BiJl 3Ha4YeHb y MacuBi datd BHKOHYIOThCS ii, HEOOXigHI JII BHUKOHAHHS IIi€i

KOMaH/IHU.
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2.3.5. ®YHKIIS EEGEKTY «JIOII»

[Mpunmun pobotn ycix QyHKIIM edekTiB npubiu3Ho opHakoBe. J[is

NPUKIIAIY PO3TITHEMO KOJ PYyHKIIIT edekTy «mom (mictunr 2.7).

void rain () {

if (loading) {
currentEffect = EFFECT RAIN;
clear();
loading = false;
timer = millis () ;

}

if (millis() - timer >= speed) {
timer = millis () ;

for(int 1 = 0; i < COLUMNS*ROWS; i++) {

layerl.leds[i] = layer2.leds[i];
layer2.leds[i] = layer3.leds[i];
layer3.leds[i] = layeréd.leds[i];
layerd.leds[i] = layerb.leds[i];
layerb.leds[i] = layer6.leds[i];
layer6.leds[i] = layer7.leds[i];
layer7.leds[i] = layer8.leds[i];
layer8.leds[i] = 0;

uint8 t numDrops random (0, 5);
for (uint8 t i = 0; 1 < numDrops; i++) {
setPixel (7, random (0, 8), random(0, 8), effectColor);

}

draw () ;

Jlictunr 2.7 — Kox @yHKIIT epekTy «ao1»
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Ha mouatky mepeBipsieTbcsl 3HAYEHHS TI100abHOT 3MIHHOI JIOTIYHOTO THITY
loading. SIkmio BinOymack 3miHa eekTy, I 3MiHa OyJie MaTH 3HaYSHHS true, Takum
YUHOM BKa3yH4M Ha HEOOXiAHICTb BUKOHAHHS MIArOTOBKHM edekTy. IliaroroBka
eeKTy «IoI» TMoJiArae y 3ajaHHi riodambHoi ¢yHKIii currentEffect snavenns,
BIJIMTOBITHOTO 70 IBOTO €(PEeKTy, OUMIICHHIO 300pa)KEHHS 3a JOMOMOTO0I0 (DYHKIIIT

clear(). Takox BiIOyBa€ThCS OHOBJICHHS 3HAYCHHS Yacy y 3MIiHHIi timer.

Jami ¢pyHskiiis rain() Oyae BUKJIMKATHCS 3 OCHOBHOTO IUKITY IporpaMu. SKIo
PI3HUIISI MIXK ITOTOYHUM YacOM Ta 30epeKeHUM y 3MiHHIN timer Oyae Oinblne Hixk
3aJlaHa IMIBUJKICTh OHOBJICHHS, BiJIOYBA€THCS 3MIIICHHS YCHOTO 300paKeHHsS Ha
OJIMH IIap JOHHW3Y, a Ha BEPXHHOMY IIapi BUIIAIKOBO 33Ja€ThCS JACKITbKAa HOBUX
Toyok. Hampukinmi 3a monmomororo ¢yHkiii draw() BHKOHYETHCSI OHOBIICHHSI

300paKeHHS.
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3. IPAKTUYHE 3ACTOCYBAHHA ITPUCTPOIO

VY cywyacHOMY CBITI CTPIMKHA PO3BUTOK TEXHOJOTIH MOCTIHHO 3MIHIOE
T1IXOTU JI0 Bi3yaltizamii JaHUuX Ta B3aEMO/IIT 3 HUMH. 3pocTaHHs 00cariB iHdopmartii
Ta moTpeda y ii mBUIAKOMY Ta e(pEKTHBHOMY CIIPHUHHSTTI BUCYBalOTh HOBI BUMOTH
70 METOJIIB TIPEICTaBICHHS JaHUX. Bizyanizallisi TaHUX BiJITpa€e KIIOYOBY pPOJb Y
Oaratpox cepax >KHUTTA, agke BOHA JO3BOJIsIE HE JMIIEe €(EeKTUBHO TOHOCUTH
iH(opMaIIito 0 KOPUCTYBAYiB, aje ¥ MABUIYBATH iX aHATITHYHI MOXJIMBOCTI Ta

CHPUATH KPaIIOMy PO3YMIHHIO CKJIQIHUX KOHIEMIIIH.

TpuBumipHa Bizyamii3alisl € BaXJIUMBUM KpPOKOM Yy PO3BUTKY METOAIB
IpEJICTaBICHHS JaHUX, OCKUILKA BOHA JJO3BOJISIE Kpallle YSBUTHU CKJIa/iHI 00’ €KTH Ta
MPOLIECH, IO HE 3aBKJM MOXJIMBO NMPU BUKOPHCTAHHI JIBOBHUMIPHHMX 3aco0iB. Y
MOPIBHSHHI 3 TEKCTOBUMH, YUCIOBUMH a00 JBOBUMIPHUMH rpaiyHUMU JaHUMHU,
3D Bizyamizamis 3a0esneuye riaubiie po3yMiHHs iHGopmarllii Ta crpuse OiIbII

IHTEPAKTUBHOMY JIOCB1]1y KOPHCTYBAuiB.

[Tonpu Te, m10 CyyacHi NPUCTPOI JUIsl Bi3yali3alii JaHUX, Takl SK MOHITOPH,
TEJIEBI30pU Ta €KpaHM, MAIOTh JBOBUMIPHY MPHUPOJY, ICHY€E MOCTIMHUIA MOMUT Ha
TPUBUMIpHI MeToAu BinoOpaxeHHs. [loTpeda y BimoOpakeHHS OO’€KTIB Yy
TPUBUMIPHOMY MPOCTOp1 peanizyBajiach y PO3BUTKY TEXHOJIOTIM BIPTYaJbHOI Ta
JOTIOBHEHO1 peasibHOCTI. Cy4acHi MPUCTPOI BIPTYyaJIbHOI Ta JOTIOBHEHOT PeaIbHOCTI
MarTh 3Ha4yH1 HeaoJiiku. [lo-mepiie BOHM MarTh BHUCOKY BapTiCTh, IO 3HAYHO
oOMexye iX posnoBcrokeHHs. [lo-apyre, Taki NPUCTPOi € OLIBIIOK MipOIo
IHIUBITyaTbHUMHU. Y pa3l HEOOXIAHOCTI JEMOHCTpaIlli SKOroCh TPUBUMIPHOTO
300paXeHHsI JEKUIBKOM JIOJSM OJIHOYACHO, HAINPHUKIad, KOJM I1H)XXKEHEp XOoue
HNOPAJAUTUCh 3 KOJEeraMu CTOCOBHO HOBOI'O MEXaHI3My, HEOOXiTHO 3a0e3meyuTH
OPUCTPOEM JUIsl BIIATBOPEHHS 300pakKeHHsS, TaKUM SK IIOJOM BIPTYaJIbHOI
peabHOCTI, KOKHOTO 3 JTtojIei. [{o Toro x, 10JaeThcsa HEOOX1HICTh CHHXPOHI3aITli

I}l yCIX KOPUCTYBaUiB B SIKOMYCh CIUIBHOMY BIpTyaJlbHOMY IIPOCTOPI.
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BukopucranHs TpUBUMIpHUX MOHCIIEIB J103BOJIIE YHUKHYTH OaraTbox
npo6JieM, OB’ I3aHUX 3 BUKOPUCTAHHAM TEXHOJIOTII BIpTyaibHOI peadbHoCcTl. OnuH
TaKui JAMCIUICH MO3BOJISIE IEMOHCTPYBATH 300pa)KEHHS OJHOYACHO JJIsi 6araTbox
KopucTyBauiB. Takoxx Jy1s oro (yHKIIOHYBaHHSI HE MOTpiOHA BENUKa KUIbKICTh

A0POIrux BUCOKOTOYHHUX I[aTqHKiB pInIb: | BiI[CTe)KeHHH nepeMimeHL KOpHUCTyBaia.

Peanizaris nucriero, sika HaBeAeHA y IIill poOOTI Mae 3HaYHI OOMEKEHHS,
TIepIII 32 BCE — HU3bKa PO3JIJIbHA 31aTHICTh. BupimieHHs 11i€i mpobieMu MoTeHIIHO
MOJKJIMBO 3 BHKOPHCTAHHSM BX€ ICHYIOUMX TexHojorid. OctaHHI poku Oararto
CBITOBUX BHUPOOHHUKIB €JIEKTPOHIKH JIEMOHCTPYBAJIM TOHKI Ta MPO30pPi IUCILIEI.
CxuraianHs 6araTb0X TaKMX IUCIUICIB OJIMH Ha/I OJTHAM JO3BOJIMTH JOCITTH BUCOKOT

PO3AUIBHOI 3IaTHOCTI, IPH LIbOMY IIPOBIIHUKHU HE 3aBAKATUMYTh B1JOOPAXKEHHIO.

3.1. BUKOPUCTAHHA 3D AMCIUIEIO B MEJIULIMHI

3acTocyBaHHS TPUBUMIPHUX JIUCILICIB Y MEJIMIIMHI Ma€ BEIUKUNA MOTEHINA
JUISL TIOKpAllleHHs] SKOCT1 JIIarHOCTUKHU, IIJIaHyBaHHS JIIKYBaHHS, HaBYaHHS

MCIUYHOTIO IIEPCOHAITY Ta HNPOBCACHHA MCANYHNX I[OCJ'IiI[)KCHB.

OnHuM 13 OCHOBHHMX MOTEHI[IHHUX 3aCTOCYBaHb TPUBUMIPHUX AMCILIEIB Y
MEIUIIMHI € Bi3yali3allisl AaHAaTOMIYHMX CTPYKTYp. 3aBASKA TPUBUMIPHUM
300paKEHHSIM JIIKapl MOXKYTh JI€TajJbHO PO3IJIAJATH BHYTPILIHI OPTaHH, CYJIMHHU,
KICTKH Ta 1HIII aHATOMIYHI €JIEMEHTH, IO JI0O3BOJISIE OUIBII TOYHO JiarHOCTYBaTH
3aXBOPIOBAHHS Ta IUIAHYBATH JiKyBaHHA. MenuuHi ckanepu, Taki sk MPT ta KT, B
pe3yJIbTaTi CBO€El pOOOTH AAOTh BEJIMKY KUIBKICTh INIOCKUX 300paxeHb. BuBeneHHs
IUX 300paK€Hb HAa TPUBUMIPHOMY JMCIUICT IO3BOJUTH BIIHOBUTH 300paKCHHS B
TPUBUMIPDHOMY BUTJIAJ, 3aBISKH 4YOMY JIKap 3MOXE JETalbHIIIE PpPO3YMITH

BHYTPIIIHIO OyJJOBY TKaHUH.

[HIIMM 3acTOCYBaHHSAM TPHBUMIPHUX AWCIUICIB TUTAHYBAHHS XipypridHUX
omeparitiid. JlocaipKeHHs MOKa3yoTh, 110 BUKOPUCTAHHS BIPTyaJbHOI peaIbHOCTI

JIO3BOJIIE XIpypraM MOKPAIIUTH MPOCTOPOBE PO3YMIHHSA OKPEMHX aHATOMIYHHUX
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CTPYKTYp 1 Kpamie iaeHTH(]iKyBaTH aHaTOMiuHUX BapiaHTu[22]. TpuBHMipHa
Bi3yaJi3allis 103BOJIsIE CTBOPIOBATH TPUBHUMIPHI MOJIEIII MAIII€HTIB, HA IKUX Xipypru
MOXYTh HMPOBECTU BIpTyaJIbHy ONeEpaliio nepex ii BUKOHAHHAM y peanbHocTi. Lle
Jornomarae ieHTu(iKyBaTH MOTEHIIHHI MPOOJeMH Ta BU3HAYMTH HaWKpaliuu

MIIX11 10 omepartii, 3MEHIITYI0YH PU3UKH.

TpuBuMIipH1 AUCIIIET MOXKYTh BUKOPHUCTOBYBATHUCS MPU HAaBYaHHI MEUYHOTO
nepcoHaidy. BoHM HamaloTh MOXJIMBICTH CTyJIEHTaM-MEAMKaM Ta JIiKapsM-
MOYATKIBISIM BHUBYATH Ta pO3MNIAAATH aHATOMIUHI CTPYKTYpU TPUBHUMIPHOMY

BUTJISAL.

Takox Taki jguciuiei MOXKYTb  JOMIOMOITH Yy  TPOTE3yBaHHI  Ta
PEKOHCTPYKTHBHIN Xipyprii. 3a momomoroo 3D AMCIUICI0 MOXJIMBO CTBOPIOBATH
IHIMBIAyallbHI MOJENIl MPOTE31B Ta IMIUIAHTATIB. XIipypr MOXKE JETalbHO
PO3MIISIHYTH SIK PO3pOOJeHUM mpoTe3 Oynie po3MIllyBaTHCS Yy TUIl MallieHTa Ta
BHOCHUTH BIJIMIOBi/IHI KOPWUTYBaHHS. 3aBASKH IIbOMY MOXJIMBO BHUTOTOBJISTH

IMIUTAaHTATH, SIK1 1JI€JIbHO IMIXOATh MAaIlEHTY.

[Ile omHUM 3acTOCYBaHHSM MPUCTPOIO MOKE OyTH Bi3yalizailisi MPOIECIB
B3a€EMOJIIi KJIITUH 3 PI3HUMHU pPEUOBMHAMH, BIpycaMu, OaKTepisiMM Ta I1HIIMMHU
KJIITUHAMHU, 1110 JO3BOJIUTH JAOCIIIHUKAM BUBYATH CKJIaJH1 O10JIOT14YHI MPOIECH Ha

MOJIEKYJIIPHOMY PiBHI Y TPUBUMIPHOMY MTPOCTOPI.

3.2. BUKOPUCTAHHA 3D AMCIUIEIO Y TIPOMUCIIOBOCTI TA
BHUPOBHUILITBI

VY npoMuCIOBOCTI Ta BAPOOHUITBI TPUBUMIPHI AUCIUIET MOKYTh 3a0€3MEUUTH
Bi3yalli3ailitfo CKJIaJHUX O0'€KTIB 1 TPOILECIB, CHOPUAIOYM IHHOBAIISIM ¥y

IPOEKTYBaHH1, BUPOOHUIITBI Ta yIPABIIIHHI.

3aBAsKY TPUBUMIPHIN Bi3yasizallii 1HXKEHEPH MOKYTh CTBOPIOBATH JI€TaJIbH1

MOJIEJTi MPOAYKTIB 1 KOMIIOHEHTIB, OIIIHIOIOYH X 3 PI3HUX KYTIB 1 B Pi3HUX YMOBaX,
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10 3HAYHO MOKPAIIUTh MPOIECH MPOCKTYBAaHHS Ta MOJEIIOBaHHSA. BUKOpUCTaHHSA
TPUBUMIPHUX JUCIUIEIB JO3BOJIUTH BUSBIATH IMOTEHIIMHI MpoOieMu Ha paHHIX
CTaJisX 1 BHOCUTH HEOOX1H1 KOPEKTUBHU, 3HKYIOUM PU3UK TTOMUJIOK 1 BUTpATH Ha

1X BUIIPABJICHHS.

Takox TpUBUMIPHI TUCIIIET MOXKYTh 3aCTOCOBYIOTHCS JIJIT KOHTPOJTIO SKOCTI
Ta yIOpaBliHHA. IX BHKOPHCTaHHS JO3BOJUTH OINEPaTOpaM Bi3yasi3yBaTH
BHYTPIIIHIO CTPYKTYPY BHPOOIB, BUSABIISIIOUN Je(PEKTH Ta HEBIAMOBIIHOCTI IIIE J10
3aBepuieHHsT BUpoOHUITBA. Hampuknan, 3a gonomororo 3D-ckaHyBaHHS MOXHa
CTBOPIOBATH TOYHI MOJIENII BUPOOIB 1 MOPIBHIOBATH iX 3 €TAJIOHHUMU, BUSBIISIOUH

HallMEHIII BIIXWICHHS.

VY ramy3i TEXHIYHOTO OOCIYrOBYBaHHS Ta PEMOHTY TPHUBHUMIPHI JUCIUIET
MO>KYTbh MOKPAILUTH IJIAHYBAaHHS PEMOHTHUX POOIT 3aB/ISKH AETAJIbHIN Bi3yai3amii
BHYTpIIIIHI KOMIOHEHTH OOJIaJHaHHS, sike MoTpedye oOcmyroByBanHs. HaouHicTh
TPUBUMIPHOI MOJieNl 00JIafHAHHS TAKOX JO03BOJIUTH MPOBOJUTU 1HCTPYKTAXKI Ta

HaBYaHHS ISl HOBOTO MepCOHaNTy OUIbI e()EKTUBHO.

[ToTenmiiino, Taki MPUCTPOi MOXYTh OyTH 3arpedyBaHI y CHCTEMax
yIpaBJIiHHS BUPOOHUIITBOM ISl Bi3yaizailii BUpOOHWYUX JIiHIN, 110 JO3BOJUTH
TOYHIILIE BIJICT€KYBaTU CTaH OOJaJHAHHS Ta KOHTPOJIIOBATU MPOLIECH B PEKUMI
peanbHOTrO yacy. lle m03BoMuTh ONTUMI3YBaTH BUPOOHUYI MPOIECH Ta MiABUCUTH

POYyKTUBHICTb.

3.3. BUKOPUCTAHHA 3D JUCIUIEIO IS OCBITU

3D pucmiiei MarOTh 3HAYHMM MOTEHLIaN JJIsi TpaHcopmallii OCBITHBOTO
mpoiiecy, 3a0e3nedyroun OTbII 1THTEPAKTUBHI Ta 3aXOIUTIOI0Yl METOJM HAaBUYAHHSI.
Bonu copusioTh Kpamomy pO3yMIHHIO CKJIQJHMX HAayKOBUX KOHIICTIIIH,
PO3IIUPIOIOTH MOKJIMBOCTI Bi3yasti3allii Ta CTBOPIOIOTH HOB1 CITOCOOM B3aeMOII 3

HaBYAJILHUM MaTepiaJioM.
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TpuBumipHi AuCIIel A03BOJSIOTH BIATBOPIOBATH HaBYalbHI MaTepiayid y
TpUBUMIpHOMY (dopMaTi, MmO POOUTH iX OLIBII HAOYHHUMH Ta 3PO3YMITHMH.
Hanpuknan, y BUBUEHHI 010J10T1i YUHI MOXYTh JOCIIKYBaTU TPUBUMIPHI MOJIEII
KJIITHH, OpPTraHiB Ta CHUCTEM OpraHi3My, II0 JO3BOJSE Kpalle 3pO3YMITH IXHIO
CTpyKTypy Ta (pynkuii. Tak camo Taki auciiei MOXYTh OyTH KOPHUCHUMHU JIs
MOJICJIIOBaHHS (PI3UYHUX SBUILL, TAKUX SIK €IEKTPOMATrHITHI [OJIsI, XBHUJIbOB1 IIPOIIECH
abo pyx mmanet. lle mo3Bomsie cTymeHTaMm Kpaimie OaunTh B3a€EMOII0 PI3HHUX

€JIEMEHTIB Ta JOCIIKYBaTH iX BIUIMB OJIMH HA OJTHOTO.

TpuBuMipHi aucmiiei MOXYTh BUKOPUCTOBYBaTHCh JJIi IPOBEICHHS
IHTEPAKTUBHHUX JIabopaTopHUX poOiT. Hanmpukian, BUBYEHHS XiMii MOKE BKJIIOYATH
TPUBUMIPHE MOJIEIIOBAaHHS XIMIYHMX peakuliid, A€ CTYIAEHTH MOXYTb OauuTH, SIK
B3a€MOJIIOTh MOJIEKYJIH, Ta CIIOCTEPIraTH 3a pe3yibTataMu peakuiid. lle He Tipku
NIJBUILYE PO3YMIHHS MpenMeTa, aje W poOUTh HAaBYAHHS OUIbII IIIKABUM Ta

3aJIy4arO4rM.

VY BuBUeHHI reorpadii Ta iCTOpii TPUBUMIPHI AUCILIET TAKOK MOXKYTh 3HANUTH
CBO€E 3aCTOCyBaHHs. BOHHM J03BOJISIFOTH CTBOPIOBATH TPUBUMIPHI KapTu penbedy,
K1 JOTIOMAararTh Kpamie 3po3yMiTd reorpadiuHi ocobiuBocTi. [lpu BHBUYEHHI
1CTOpii MOKJIMBO Bi3yalli3yBaTH Pi3HOMAHITHI 1ICTOPUYHI MPEAMETH, TaKl K OJIAT,

MpUKpacH, 30poro.

Takyum YMHOM BUKOPUCTAHHS TPUBUMIPHUX JUCIUIEIB y OCBITI BIAKPUBAE HOBI
MOJKJIMBOCTI JUIsl TIOKpAIIEHHS SIKOCTI HaBYalbHOIO IMpouecy. BoHu crpusitoTh
KpaloMy pO3yMIHHIO MaTepiandy, poOJisiTh HaBYaHHS OUIbII 1HTEPAKTUBHUM Ta

3aXOIIIIOIOYHM.

3.4. BUKOPUCTAHHA 3D JUCTUIEIO B COEPI PO3BATI

TpuBumipHi auCIIIei MOXYTh 3aCTOCOBYBATHCS [IJII CTBOPEHHS HOBOTO
JOCBIY y Bimeoirpax. /JlogaBaHHs TpeThOro BUMIpPY 300pakeHHS TO3BOJISIE 3MIHUTH

MiaX17 10 po3poOku irop. Hampukian, B po3po0iaeHOMY HPHUCTPOi, peai3oBaHO
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KJIACUYHY Tpy «3Miiika», ajie 3 JoAaBaHHSAM TpeThoro BuMipy. Ha pucynky 3.1

MO>KHA MIOOAYHTH IO TPY.
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Pucynok 3.1 — I'pa «3milika»

TpuBuMipHI AuCIIIE] MOXKYTh 3HAMTH CBOE 3aCTOCYBaHHS y KiHemarorpadi.
Kinodinbmu 3 BUKOPUCTaHHSIM TEXHOJOTIN JIJIsi CTBOPEHHSI €()eKTy 3aHYPEHHS BXKe
naBHO HaOymu momynspHocTi. [IpoTe Taki QinbMH BUKOPHCTOBYIOTH TE€XHOJOTIIO
crepeorpadii st ctBopeHHs edekty 3D, Tomy 1ie 300paskeHHs JIMIE 1UTI031s
TpUBUMIpHOTO 300pakeHHs. OHAK CTBOPEHHS TPUBUMIPHUX (PLIbMIB MOXe OyTH
CKJIAJIHOIO 3aj71a4eto. Sk st CTBOpeHHS cTepeorpadiunux GuibMiB 0ysi0 HE0OX11HO
pO3poOUTH HOBI 3acCO0M Ui 3HOMKH, Tak 1 JUIsl 3MOMKH TPUBUMIPHHUX (UIBEMIB

HEO0OX1THO PO3pOoOUTH HOBE 00JIaTHAHHS.

Mox1MBe BUKOPUCTAHHS TPUBUMIPHUX ITUCIUICTB 1JIsI IPOBEICHHI KOHIIEPTIB
Ta I1HIIMX PO3BAXKAIbHMUX 3aXO[iB. Bike NpPOBOAUTHCA KOHUEPTH BIPTyabHUX

apTUCTIB, J¢ e(eKkT TIIMOMHU CTBOPIOETHCS 3a JIOMIOMOIOK cTepeorpadii.
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BukopucranHs 3anporioHOBaHOTO MPUCTPOIO J03BOJIE TIIs1a4yaM HaCOJIOIKyBaTUCS

110y 3 €PEeKTOM MPUCYTHOCTI, HE3aJIEKHO BiJ iX KyTY 30py.

[le ogHMM 3aCTOCYBaHHAM IPUCTPOIO, SIKE BXKE peasli3oBaHO HA MPOTOTHII,
MOXe OYTH BUKOPUCTaHHS HOro mjsi JekopaTuBHUX uuied. [lpuctpiit Moxe
BUKOPHUCTOBYBATHCS SIK MPHUCTPIA Ui OCBITICHHS. Y CBITI PO3MOBCIO/KEHI
«pPO3YMHI» CBITJIOAIOAHI JIaMITH, SIKI MOXYTh CBITUTHUCS PI3HUMH KOJbOPaMHU.
Po3pobnienuii mpuctpiii Takoxk peanizye 1m0 ¢yHkuiio. Ilpuxinaaum podotu

CBITJIOBHX peaji3oBaHuX e€(eKTiB MOXKHa M0OAYUTH Ha pUCyHKax 3.2a Ta 3.206.
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Pucynok 3.2 a — Edext «XBuns», 6 — Edext «MamtoBanHs»



o1
BUCHOBKHA

3a pe3ysbTaTaMu BUKOHAHOI poOOTH OYyJIO TOCSTHYTO MOCTABJIEHUX LILJICH Ta
BUPIIICHO Psi/ 3a7ad, 110 JO03BOJIMIO 3pOOMTH KUJIbKAa BaXJIMBUX BUCHOBKIB. Ilo-
nepiie, OyJ0 YCHIIIHO po3poOJeHO amapaTHy Ta MPOrpaMHY YacTUHU MPUCTPOIO
JUIs BioOpakeHHsT TpUBUMIpHOI 1H(opMariii. OCHOBOIO LBOTO MPUCTPOIO CTaB
TPUBUMIPHUNA MacHUB 31 CBITIOIIO/IB, 5IKI (OpMYIOTH KyO po3mipoM 8x8X8 TOUOK.
Ile mo3BOMMIIO Bi3yalli3yBaTh Pi3HOMAaHITHI O0'€KTH y TPUBHUMIPHOMY IIPOCTOPI.
TecTyBaHHS TPHUCTPOIO TMOKAa3allo, IO BiH 3AaTHUN BigoOpa)kaTH TPHUBUMIpHI
300pa)X€HHsI 3 JOCTATHBOIO SIKICTIO JJIsi 0a30BMX 3aCTOCYBaHb, XO0ua W ICHYIOTh

NeBHI 0OMEXEHHS, 30KpeMa HU3bKA PO3/ILIbHA 3J]aTHICTD.

MO>XJIMBOCTI 3aCTOCYBaHHS TPUBHUMIPHUX MJUCIUIEIB y PIZHUX Tamy3sx
BUSBWIMCS  3HAUHMMHM. B MeIuMUMHI  TPUBUMIPHI  JHUCIUIET  MOXKYTh
BUKOPHCTOBYBATHUCS IS Bi3yaii3allii TKAHUH Ta OPTaHiB, IUIAHYBAHHA X1PYPriuHUX
BTpy4YaHb Ta HaBYaHHI MeIMKiB. B OCBITHIN cepl BUKOPUCTAHHA TPUBHMIPHHUX
JUCIUVIEIB MO’KE€ 3HAYHO TOKpPAIIUTH OCBITHINA mporec, 3abe3nedyroun OuIbIil
IHTEpaKTHUBHE Ta 3axoIulooue HaByaHHs. lle cmpusie kpamomy po3yMiHHIO
CKJIaJIHUX HAyKOBHMX KOHIICMI[iH Ta CTBOPIOE HOBI CTOCOOU B3a€MO/I1i 3 HABUAJIbHUM
MartepiaioM. Y TPOMHCIOBOCTI Ta BUPOOHHUIITBI TPUBUMIPHI JUCIUICT MOXKYTh
3a0€3MeUnTH Bi3yani3aliio CKIaAHUX 00'€KTIB 1 MPOLIECIB, COPUSIIOYN IHHOBALISIM Y
MPOCKTYBaHHI, BUPOOHHUIITBI Ta yIpaBiiHHI. BOHU J03BOJISIOTH 1HXKEHEpam
CTBOPIOBATH JI€TadbHI MOJIEJ MPOAYKTIB 1 KOMIIOHEHTIB, OLIHIOIOYU X 3 PI3HUX
KyTiB Ta B pI3HHX YMOBax, IO 3HAYHO TMOKpAIIy€ MPOIECH TMPOCKTYBAHHS Ta
MojentoBaHHsA. B iHmycTpii po3Bar TPUBHMIPHUX JUCIUIET BIJKPUBAIOTH HOBI
MO>KJIMBOCTI, HaJal0YM KOPUCTyBadaMm OUIbII 3aXOIUIIOIOYl BpaxkeHHA. Lle moxe
OyTH 3acTOCOBaHO Yy KIHOTeaTpax, Irpax, TEMaTHUYHUX [apKax Ta I1HIIUX

pPO3Ba’KaJIbHUX 3aX0JaxX.

Pexomenmaiii 1mo/10 MpakTUYHOTO 3aCTOCYBAHHS PO3POOJICHOTO MPHUCTPOIO
BKJIIOUYAOTh M1JBUIIIEHHS HOTO PO3/IIBHOI 31aTHOCTI Ta SICKPABOCTI, 1110 JJO3BOJIUTH

MOKPAIIUTH SAKICTh BIMOOpaXyBaHUX TPUBUMIPHUX 300pakeHb. MOXIMBUM
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pILIEHHSM LMX MpOoOJIeM MOXKE CTaTH CTBOPEHHS MACHBIB 3 0aratbox JBOMIPHHX
MPO30PUX CBITIOMIOAHUX JHUCIUICIB, PO3TAIIOBAHWUX OJWH HAJI OIHUM JUIS

CTBOPCHHA TpHBI/IMipHOFO JUCIIICIO.

[Tomanpimuii po3BUTOK Ta AOCIHIKCHHS B 00JIACTI TPUBHUMIPHHUX JHCILICTB
MOKYTh BKIIOUaTH PO3POOKY METOIB AJisl 3MEHILIEHHSI BAPTOCTI BUPOOHUIITBA, 1110
3po0OUTH IX OUIBII JOCTYNMHHUMH JJISi IMIMPOKOTO Koja KOopUcTyBauiB. HactymHum
KPOKOM MOXe OyTH BHUBYCHHS MOKJIMBOCTEH CTBOPEHHS IHTEPAKTUBHUX
TPUBUMIPDHUX  JHUCIUICIB, #AKI JO3BOJSATH KOPUCTyBayaM B3a€EMOMISTH 3

B1JI0Opa)KyBaHUMHU 00'€KTaMU y peaibHOMY Yaci.

3a pesynbTaTaMu JaHoi pobotu omyoiikoBaHo Te3u Ha XI BceykpaiHChbkiit
HayKOBO-NPAaKTUYHOI KOH(epeHii 3700yBaviB BUILOI OCBITH Ta MOJIOJUX BUCHHX 3
aBToMaTryHOro ympapniHHA[23], Tesm Ha XXI Bceykpaincwkili koHpepeHiii
CTYJIEHTIB 1 MOJOIuMX HaykoBIIB «lHdopmaruka, iHbOpMarlliiiHi cucTeMu Ta
texHonoriin[24] Ta tesm wHa XII  MikHapomHiH  HAYKOBO-TEXHIYHIH
iHTepHeT-KOHepeHtii «IIpobiemMu Ta NMEepCHeKTUBH PO3BUTKY aBTOMOOLILHOTO

TpaHCOPTY»[25].
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TIOJIATOK A

Ko MoG171bHOTO 3aCTOCYHKY

Kon kmacy MainActivity.java:

package com.mike.ledcube;

import
import
import
import
import

import

import
import
import
import
import
import

import

import

import

android.
android.
android.
android.
android.

android.

content.Context;
content.Intent;
content.SharedPreferences;
os.Bundle;

widget.Button;

widget.TextView;

androidx.annotation.NonNull;

androidx.appcompat.app.AppCompatActivity;

androidx.fragment.app.Fragment;

androidx.fragment.app.FragmentManager;

androidx.lifecycle.Lifecycle;

androidx.viewpager?.adapter.FragmentStateAdapter;

androidx.viewpager2.widget.ViewPager’?;

com.google.android.material.tabs.TabLayout;

com.google.android.material.tabs.TabLayoutMediator;

public class MainActivity extends AppCompatActivity {

private TextView connectionTextView;

private Button connectButton;

public static BluetoothConnectionHelper BLHelper;

@Override

protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity main);

S7



ViewPager2 viewPager =
findViewById(R.id.main viewpager);

viewPager.setAdapter (new
MainViewPagerAdapter (getSupportFragmentManager (),
getLifecycle()));

TabLayout tabLayout = findViewById(R.id.main tablayout)

new TabLlayoutMediator (tabLayout, viewPager, (tab,
position) -> {

switch (position) {
case O:
tab.setText (getString(R.string.main)) ;
break;
case 1:
tab.setText (getString (R.string.effects));
break;
case 2:
tab.setText (getString (R.string.games)) ;
break;
}
}) .attach();

connectionTextView = findViewById(R.id.statusTextView) ;
connectButton = findViewById(R.id.connect button);

connectButton.setOnClickListener ((vw) ->
BLHelper.connect ());

Button disconnectButton =
findViewById(R.id.disconnect button);

disconnectButton.setOnClickListener ((vw) -> {

SharedPreferences sharedPref =
getSharedPreferences (getString (R.string.pref file),
Context. MODE_PRIVATE) H

SharedPreferences.Editor editor = sharedPref.edit ()

editor.putString(getString(R.string.bluetooth device address),
getString(R.string.string null));

editor.apply():;
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Intent intent = new Intent (this,
ChooseDeviceActivity.class);

startActivity (intent);
finish{();

1)

BLHelper = new BluetoothConnectionHelper (this,
getIntent () .getStringExtra ("device mac"));

BLHelper.getConnectionStatus () .observe (this,
this::onConnectionStatus);

BLHelper.connect () ;

@Override
protected void onDestroy () {
super.onbDestroy () ;

BLHelper.disconnect () ;

private void
onConnectionStatus (BluetoothConnectionHelper.ConnectionStatus

connectionStatus) {
switch (connectionStatus) {

case CONNECTED:
connectionTextView.setText (R.string.status connected);

connectionTextView.setTextColor (getColor (R.color.green)) ;
connectButton.setEnabled (false);

break;

case CONNECTING:

connectionTextView.setText (R.string.status connecting);
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connectionTextView.setTextColor (getColor (R.color.yellow));

break;

case DISCONNECTED:

connectionTextView.setText (R.string.status disconnected) ;

connectionTextView.setTextColor (getColor (R.color.red));
connectButton.setEnabled (true) ;

break;

public static class MainViewPagerAdapter extends
FragmentStateAdapter ({

private final Fragment[] fragments = new Fragment[3];

public MainViewPagerAdapter (@NonNull FragmentManager
fragmentManager, @NonNull Lifecycle lifecycle) {

super (fragmentManager, lifecycle);

fragments[0] new MainFragment () ;

fragments[1] new EffectsFragment ()

fragments[2] new GamesFragment () ;

@Override
public int getItemCount () {

return fragments.length;

@NonNull
@Override
public Fragment createFragment (int position) {

return fragments|[position];
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Kox xmacy MainFragment.java:

package com.mike.ledcube;

import

static

61

com.mike.ledcube.CubeCommunication.PreferencesCommands.PREFERENC

ES;

import

static

com.mike.ledcube.CubeCommunication.PreferencesCommands.PREFERENC
E STATE;

import static com.mike.ledcube.MainActivity.BLHelper;

import
import
import
import
import

import
import
import

import

import

com.google.android.material.switchmaterial.SwitchMaterial;

import com.mike.ledcube.CubeCommunication.BluetoothCommands;

android.
android.
android.
android.
android.

android.

os.Bundle;
view.LayoutInflater;
view.View;
view.ViewGroup;
widget.CompoundButton;

widget.Toast;

androidx.annotation.NonNull;

androidx.annotation.Nullable;

androidx.fragment.app.Fragment;

import java.util.Objects;

public class MainFragment extends Fragment implements
CompoundButton.OnCheckedChangelListener {

private SwitchMaterial onOffSwitch;



public MainFragment () {

// Required empty public constructor

@Override
public void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

@Override

public View onCreateView (LayoutInflater inflater, ViewGroup
container,

Bundle savedInstanceState) {

return inflater.inflate(R.layout.fragment main,
container, false);

}

@Override

public void onViewCreated (@NonNull View view, @Nullable
Bundle savedInstanceState) {

super.onViewCreated (view, savedInstanceState);

onOffSwitch =
requireView () .findViewById(R.id.on off switch);

onOffSwitch.setOnCheckedChangelListener (this) ;

BLHelper.getConnectionStatus () .observe (getViewLifecycleOwner (),
this::onConnectionStatus) ;

BLHelper.getMessages () .observe (getViewLifecycleOwner (),
this::onMessage) ;

}

private void GetAllPreferences () {

BLHelper.send (BluetoothCommands.getStateCommand ()) ;
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private void onMessage (Event<char[]> message) {
if (message.hasBeenHandled()) return;

String[] msg =
BluetoothCommands.parseCommand (Objects.requireNonNull (message.ge
tContentIfNotHandled()));

if (msg.length != 3) return;

//pref

if (msg[0].equals(String.valueOf (PREFERENCES))) {
//state

if (msg[l].equals(String.valueOf (PREFERENCE STATE)))

onOffSwitch.setChecked (msg[2] .equals("1"));

private void
onConnectionStatus (BluetoothConnectionHelper.ConnectionStatus
connectionStatus) {

switch (connectionStatus) {
case CONNECTED:
GetAllPreferences();
break;
case CONNECTING:
break;
case DISCONNECTED:

break;

@Override
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public void onCheckedChanged (CompoundButton compoundButton,
boolean b) {

if (!BLHelper.send(b ? BluetoothCommands.onCommand ()
BluetoothCommands.offCommand())) {

Toast.makeText (requireContext (),
R.string.error not send, Toast.LENGTH LONG) .show();

}

Kon xiracy GamesFragment.java:

package com.mike.ledcube;

import android.content.Intent;
import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;

import android.widget.TextView;

import androidx.annotation.NonNull;

import androidx.annotation.Nullable;

import androidx.constraintlayout.widget.ConstraintLayout;
import androidx.fragment.app.Fragment;

import androidx.recyclerview.widget.RecyclerView;

import com.mike.ledcube.CubeCommunication.Games.GameTypes;

import com.mike.ledcube.Dialogs.SnakeGamePreferencesActivity;

import org.jetbrains.annotations.NotNull;

import java.util.ArrayList;

import java.util.List;
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public class GamesFragment extends Fragment ({

private final ArraylList<GameState> games = new
ArrayList<>();

public GamesFragment () {

}

@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

SetGames () ;

@Override

public View onCreateView (LayoutInflater inflater, ViewGroup
container,

Bundle savedInstanceState) {

return inflater.inflate (R.layout.fragment games,
container, false);

}

@Override

public void onViewCreated (@NonNull View view, @Nullable
Bundle savedInstanceState) {

super.onViewCreated (view, savedInstanceState);

RecyclerView gamesRecyclerView =
requireView () .findViewById(R.id.games recyclerview) ;

gamesRecyclerView.setAdapter (new GameAdapter (games)) ;

private void SetGames () {

GameState snake = new
GameState (getString (R.string.snake game name), GameTypes.Snake);

games.add (snake) ;



private void startGameActivity (GameTypes game) {
//PreferencesDialog
//TODO:tetris game
switch (game) {
case Snake:

startActivity(new Intent (requireContext (),
SnakeGamePreferencesActivity.class));

break;

private static class GameState {
private final String name;
private final GameTypes game;

private GameState (String name, GameTypes game) {

this.name name;

this.game game;

public String getName () {
return name;

}

public GameTypes getGame () {

return game;

}

private class GameAdapter extends
RecyclerView.Adapter<GamesFragment.GameViewHolder> {

private final List<GameState> games;

private GameAdapter (List<GameState> games) {

this.games = games;
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@NotNull
@Override

public GamesFragment.GameViewHolder
onCreateViewHolder (@NotNull ViewGroup parent, int viewType) {

return new
GameViewHolder (LayoutInflater.from(parent.getContext ()) .inflate (
R.layout.game list item, parent, false));

}

@Override

public void onBindViewHolder (@NotNull
GamesFragment .GameViewHolder holder, int position) {

GameState state = games.get (position);
holder.nameTextView.setText (state.getName () ) ;

holder.gamelLayout.setOnClickListener ((view) ->
startGameActivity (state.getGame()));

}

@Override
public int getItemCount () {

return games.size();

}

private static class GameViewHolder extends
RecyclerView.ViewHolder {

final TextView nameTextView;
final ConstraintLayout gamelLayout;
GameViewHolder (View view) {

super (view) ;

nameTextView =
view.findViewById(R.id.game name textview);

gameLayout = view.findViewById(R.id.game layout);



Kon xmacy EffectsFragment.java:

package com.mike.ledcube;

import
import
import
import
import

import

import
import
import
import

import

import
import
import
import

import

android.
android.
android.
android.
android.

android.

content.Intent;
os.Bundle;
view.LayoutInflater;
view.View;
view.ViewGroup;

widget.TextView;

androidx.annotation.NonNull;

androidx.annotation.Nullable;

androidx.constraintlayout.widget.ConstraintLayout;

androidx.fragment.app.Fragment;

androidx.recyclerview.widget.RecyclerView;

com.mike.ledcube.CubeCommunication.Effects.EffectTypes;

com.mike.ledcube.Dialogs.FillEffectPreferencesActivity;

com.mike.ledcube.Dialogs.RainEffectPreferencesActivity;

com.mike.ledcube.Effects.DrawEffectActivity;

com.mike.ledcube.Dialogs.RainbowEffectPreferencesActivity;

import com.mike.ledcube.Dialogs.SinusEffectPreferencesActivity;

import org.jetbrains.annotations.NotNull;

import java.util.ArrayList;

import java.util.List;

public class EffectsFragment extends Fragment {
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private final Arraylist<EffectsFragment.EffectState> effects
= new ArrayList<>();
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public EffectsFragment () {
}

@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

SetEffects () ;

@Override

public View onCreateView (LayoutInflater inflater, ViewGroup
container,

Bundle savedInstanceState) {

return inflater.inflate (R.layout.fragment effects,
container, false);

}

@Override

public void onViewCreated (@NonNull View view, @Nullable
Bundle savedInstanceState) {

super.onViewCreated (view, savedInstanceState);

RecyclerView effectsRecyclerView =
requireView () .findViewById(R.id.effects recyclerview);

effectsRecyclerView.setAdapter (new
EffectsFragment.EffectAdapter (effects));

}

private void SetEffects () {

EffectsFragment.EffectState fill = new
EffectsFragment.EffectState (getString(R.string.fill effect name)
, EffectTypes.Fill);

EffectsFragment.EffectState fire = new
EffectsFragment.EffectState (getString(R.string.rain effect name)
, EffectTypes.Rain);
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EffectsFragment.EffectState draw = new
EffectsFragment.EffectState (getString(R.string.draw effect name)
, EffectTypes.Draw);

EffectsFragment.EffectState sinus = new
EffectsFragment.EffectState (getString(R.string.sinus effect name
), EffectTypes.Sinus);

EffectsFragment.EffectState rainbow = new
EffectsFragment.EffectState (getString(R.string.rainbow effect na
me), EffectTypes.Rainbow);

effects.add(fill);
effects.add(fire);
effects.add (draw) ;
effects.add (sinus);

effects.add (rainbow) ;

private void startEffectActivity(EffectTypes effect) {
//PreferencesDialog
switch (effect) {
case Fill:

startActivity(new Intent (requireContext (),
FillEffectPreferencesActivity.class));

break;
case Rain:

startActivity(new Intent (requireContext (),
RainEffectPreferencesActivity.class));

break;
case Draw:

startActivity(new Intent (requireContext (),
DrawEffectActivity.class));

break;
case Sinus:

startActivity(new Intent (requireContext (),
SinusEffectPreferencesActivity.class));

break;

case Rainbow:
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startActivity(new Intent (requireContext (),
RainbowEffectPreferencesActivity.class));

break;

private static class EffectState {
private final String name;
private final EffectTypes effect;
private EffectState(String name, EffectTypes Effect) {
this.name = name;

this.effect = Effect;

public String getName () {
return name;
}
public EffectTypes getEffect () {

return effect;

}

private class EffectAdapter extends
RecyclerView.Adapter<EffectsFragment.EffectViewHolder> ({

private final List<EffectsFragment.EffectState> effects;

private EffectAdapter (List<EffectsFragment.EffectState>
effects) {

this.effects = effects;

@NotNull
@Override

public EffectsFragment.EffectViewHolder
onCreateViewHolder (@NotNull ViewGroup parent, int viewType) {
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return new
EffectsFragment.EffectViewHolder (LayoutInflater.from(parent.getC
ontext ()) .inflate(R.layout.effect list item, parent, false));

}

@Override

public void onBindViewHolder (@NotNull
EffectsFragment.EffectViewHolder holder, int position) {

EffectsFragment.EffectState state =
effects.get (position);

holder.nameTextView.setText (state.getName () ) ;

holder.effectLayout.setOnClickListener ((view) ->
startEffectActivity(state.getEffect()));

}

@Override
public int getItemCount () {

return effects.size();

}

private static class EffectViewHolder extends
RecyclerView.ViewHolder {

final TextView nameTextView;
final ConstraintLayout effectlLayout;
EffectViewHolder (View view) {

super (view) ;

nameTextView =
view.findViewById(R.id.effect name textview);

effectLayout =
view.findViewById(R.id.effect layout);

}

Kox knacy ChooseDeviceActivity.java:

package com.mike.ledcube;



import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

import

import

import

android
android
android
android

android

android.
android.
android.
android.
android.
android.
android.
android.
android.
android.

android.

.Manifest;
.annotation.SuppresslLint;
.bluetooth.le.ScanResult;
.content.Context;

.content.Intent;

content.SharedPreferences;
content.pm.PackageManager;
o0s.Bundle;

os.Handler;

os.Looper;
view.LayoutInflater;
view.View;

view.ViewGroup;
widget.Relativelayout;
widget.TextView;

widget.Toast;

androidx.activity.result.ActivityResultLauncher;

androidx.activity.result.contract.ActivityResultContracts;

import
import
import
import
import
import

import
import
import

import

import

androidx.annotation.NonNull;

androidx.appcompat.app.AppCompatActivity;

androidx.core.app.ActivityCompat;

androidx.lifecycle.LiveData;

androidx.lifecycle.MutablelLiveData;

androidx.recyclerview.widget.LinearLayoutManager;

androidx.recyclerview.widget.RecyclerView;

com.welie.blessed.BluetoothCentralManager;

com.welie.blessed.BluetoothCentralManagerCallback;

com.welie.blessed.BluetoothPeripheral;

org.jetbrains.annotations.NotNull;
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import java.util.ArrayList;

import java.util.List;

public class ChooseDeviceActivity extends AppCompatActivity {

private final ActivityResultLauncher<String>
requestPermissionLauncher =

registerForActivityResult (new
ActivityResultContracts.RequestPermission (), isGranted -> {

if (!'isGranted) {

Toast.makeText (this,
R.string.bluetooth required, Toast.LENGTH LONG) .show () ;

}
1)

private final MutableliveData<BluetoothPeripheral>
availableDevicelList = new MutableLiveData<>();

private List<String> adresses = new ArrayList<>();

private final BluetoothCentralManagerCallback
bluetoothCentralManagerCallback = new
BluetoothCentralManagerCallback () {

@Override

public void onDiscoveredPeripheral (@NonNull
BluetoothPeripheral peripheral, @NonNull ScanResult scanResult)

{

if (adresses.stream() .noneMatch ( (x) ->
X.equals (peripheral.getAddress()))) |

availableDevicelist.postValue (peripheral) ;

adresses.add ( (peripheral.getAddress()));

}s

BluetoothCentralManager central;

@Override

protected void onCreate (Bundle savedInstanceState) {
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super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity choose device);

if
(checkSelfPermission (android.Manifest.permission.BLUETOOTH CONNE
CT) == PackageManager.PERMISSION DENIED | |

checkSelfPermission (android.Manifest.permission.BLUETOOTH SCAN)
== PackageManager.PERMISSION DENIED) {

requestPermissionLauncher.launch (android.Manifest.permission.BLU
ETOOTH CONNECT) ;

requestPermissionLauncher.launch (Manifest.permission.BLUETOOTH S
CAN) ;

}

central = new
BluetoothCentralManager (getApplicationContext (),
bluetoothCentralManagerCallback, new
Handler (Looper.getMainLooper ())) ;

SharedPreferences sharedPref =
this.getSharedPreferences (getString(R.string.pref file),
Context .MODE PRIVATE) ;

String deviceAddress =
sharedPref.getString(getString(R.string.bluetooth device address
), getString(R.string.string null));

if
(!deviceAddress.equals (getString (R.string.string null))) {

openMainActivity (deviceAddress) ;

RecyclerView devicelist =
findViewById(R.id.devices recyclerView);

devicelist.setLayoutManager (new
LinearLayoutManager (this)) ;

DeviceAdapter adapter = new DeviceAdapter () ;

devicelist.setAdapter (adapter) ;



getAvailableDevicelList () .observe (this,
adapter: :updatelist) ;

central.scanForPeripheralsWithNames (new
String[]{getString(R.string.bluetooth device name)});

}

private LiveData<BluetoothPeripheral>
getAvailableDevicelist () {

return availableDevicelist;

private void openMainActivity(String address) {
central.stopScan() ;
Intent intent = new Intent(this, MainActivity.class);
intent.putExtra ("device mac", address);
startActivity (intent);

finish{();

private class DeviceViewHolder extends
RecyclerView.ViewHolder {

private final RelativelLayout layout;
private final TextView textl;

private final TextView text2;

DeviceViewHolder (View view) {
super (view) ;

layout = view.findViewById(R.id.list item);

textl view.findViewById (R.id.list item textl);

text?2

view.findViewById (R.id.list item text2);

void setupView (BluetoothPeripheral device) {
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if
(ActivityCompat.checkSelfPermission (ChooseDeviceActivity.this,
Manifest.permission.BLUETOOTH CONNECT) !=
PackageManager.PERMISSION GRANTED) {

finish();
}
textl.setText (device.getName ()) ;
text2.setText (device.getAddress());
layout.setOnClickListener (view -> {
String deviceAddress = device.getAddress|();

SharedPreferences sharedPref =
ChooseDeviceActivity.this.getSharedPreferences (getString(R.strin
g.pref file), Context.MODE PRIVATE) ;

SharedPreferences.Editor editor =
sharedPref.edit () ;

editor.putString(getString(R.string.bluetooth device address),
deviceAddress) ;

editor.apply ()

openMainActivity (deviceAddress) ;

1)

private class DeviceAdapter extends
RecyclerView.Adapter<DeviceViewHolder> {

private final ArrayList<BluetoothPeripheral> devicelist
= new ArrayList<>();

@NotNull
@Override

public DeviceViewHolder onCreateViewHolder (@NotNull
ViewGroup parent, int viewType) {

return new
DeviceViewHolder (LayoutInflater.from(parent.getContext()) .inflat
e (R.layout.list item, parent, false));

}



holder,

@Override

public void onBindViewHolder (@NotNull DeviceViewHolder
int position) {

holder.setupView (devicelist.get (position));

@Override
public int getItemCount () {

return devicelist.size();

@SuppressLint ("NotifyDataSetChanged")
void updatelist (BluetoothPeripheral device) {
devicelist.add(device);

notifyDataSetChanged () ;

Kon knacy SnakeGameActivity.java:

package com.mike.ledcube.Games;

import

static

com.mike.ledcube.CubeCommunication.Games.GameCommands.GAME OVER

import

static

com.mike.ledcube.CubeCommunication.Games.GameCommands.SCORE;

import

import
import
import
import
import
import

import

static com.mike.ledcube.MainActivity.BLHelper;

android.content.Context;
android.content.SharedPreferences;
android.graphics.Color;
android.os.Bundle;
android.view.GestureDetector;
android.view.KeyEvent;

android.view.MotionEvent;
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import
import

import

import
import
import

import

import
import
import
import

import

import
import

import

android.view.View;

android.widget.TextView;

android.widget.Toast;

androidx.
androidx.
androidx.

androidx.

com

com.

com

com.

com.

.mike.ledcube.
mike.ledcube.
.mike.ledcube.
mike.ledcube.

mike.ledcube.

annotation.NonNull;
annotation.Nullable;
appcompat.app.AlertDialog;

appcompat.app.AppCompatActivity;

CubeCommunication.BluetoothCommands;
CubeCommunication.Games.GameCommands;
CubeCommunication.Games.GameTypes;
Event;

R;

Jjava.util.Objects;

Java.util.Timer;

Java.util.TimerTask;

public class SnakeGameActivity extends AppCompatActivity {

private boolean backPressed = false;

TextView scoreTextView;

@Override
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protected void onCreate (@Nullable Bundle savedInstanceState)

super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity snake game);

if

(savedInstanceState == null) {

SharedPreferences pref =
getSharedPreferences (getString (R.string.snake preferences),
MODE PRIVATE) ;
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Color head =
Color.valueOf (Color.parseColor (pref.getString(getString(R.string
.snake head color), "#FF0000")));

Color body =
Color.valueOf (Color.parseColor (pref.getString(getString(R.string
.snake body color), "#00FFO0")));

Color food =
Color.valueOf (Color.parseColor (pref.getString(getString(R.string
.snake food color), "#FFFFO00")));

int difficulty =
pref.getlInt (getString(R.string.snake difficulty), 0);

if
(!BLHelper.send (BluetoothCommands.getGameInitializationCommand (G
ameTypes. Snake,

GameCommands.getSnakeInitCommandParams (head,
body, food, difficulty)))) {

Toast.makeText (this, R.string.error not send,
Toast.LENGTH LONG) .show () ;

finish () ;
}

scoreTextView =
findViewById(R.id.snake score textview);

scoreTextView.setText (getString (R.string.score, 0));

findViewById(R.id.snake game layout) .setOnTouchListener (new
OnSwipeTouchListener (this) {

public void onSwipeRight () {

BLHelper.send (BluetoothCommands.getGameCommand (GameTypes. Snake,
new char[] {GameCommands.RIGHT})) ;

}

public void onSwipeLeft () {

BLHelper.send (BluetoothCommands.getGameCommand (GameTypes. Snake,
new char|[] {GameCommands.LEFT})) ;

}



public void onSwipeTop () {

BLHelper.send (BluetoothCommands.getGameCommand (GameTypes.Snake,
new char[] {GameCommands.FORWARD})) ;

}

public void onSwipeBottom() {

BLHelper.send (BluetoothCommands.getGameCommand (GameTypes.Snake,
new char([] {GameCommands.BACKWARD}) ) ;

}
1)

BLHelper.getMessages () .observe (this, this::onMessage);

private void onMessage (Event<char[]> message) {
if (message.hasBeenHandled()) return;

String[] msg =

81

BluetoothCommands.parseCommand (Objects.requireNonNull (message.ge

tContentIfNotHandled ())) ;

if (msg.length != 4) return;

if (msg[0].equals(String.valueOf (GameCommands.GAMES)) &&

msg[1l].equals (String.valueOf (GameCommands.SNAKE GAME))) {
if (msg[2].equals(String.valueOf (GAME OVER))) {
int score = Integer.parselnt (msgl[3]);

new AlertDialog.Builder (this)

.setMessage (getString (R.string.snake gameover, score))

.setPositiveButton (R.string.ok,

(dialogInterface, i) -> finish())
.setCancelable (false) .create () .show() ;
}
if (msg[2].equals(String.valueOf (SCORE))) {
int score = Integer.parselnt (msgl[3]);

scoreTextView.setText (getString (R.string.score,
score)) ;
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@Override
public void onBackPressed() {
super.onBackPressed() ;

BackPressed () ;

private void BackPressed() {

if (backPressed) {

BLHelper.send (BluetoothCommands.getGameCommand (GameTypes. Snake,
new char[] {GameCommands.EXIT})) ;

finish{();
} else {
backPressed = true;

Toast.makeText (SnakeGameActivity.this,
R.string.back pressed, Toast.LENGTH SHORT) .show();

(new Timer ()) .schedule (new TimerTask () {
@Override
public void run() {
backPressed = false;
}
}, 2000);
}
}
@Override

public boolean onKeyDown (int keyCode, KeyEvent event) ({

if (keyCode == KeyEvent.KEYCODE VOLUME DOWN) {

BLHelper.send (BluetoothCommands.getGameCommand (GameTypes. Snake,
new char[] {GameCommands.DOWN})) ;

} else if (keyCode == KeyEvent.KEYCODE VOLUME UP) ({
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BLHelper.send (BluetoothCommands.getGameCommand (GameTypes.Snake,
new char[] {GameCommands.UP})) ;

} else 1if (keyCode == KeyEvent.KEYCODE BACK) {
BackPressed () ;

}

return true;

private static class OnSwipeTouchlListener implements
View.OnTouchListener {

private final GestureDetector gestureDetector;

public OnSwipeTouchListener (Context ctx) {

gestureDetector = new GestureDetector (ctx, new
Gesturelistener());

}

@Override
public boolean onTouch (View v, MotionEvent event) {
v.performClick () ;

return gestureDetector.onTouchEvent (event) ;

private final class Gesturelistener extends
GestureDetector.SimpleOnGesturelistener {

private static final int SWIPE THRESHOLD = 100;

private static final int SWIPE VELOCITY THRESHOLD =
100;

@Override
public boolean onDown (@NonNull MotionEvent e) {

return true;
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@Override

public boolean onFling(MotionEvent el, @NonNull
MotionEvent e2, float velocityX, float velocityY) {

boolean result = false;

try {
float diffY = e2.get¥() - el.get¥();
float diffX = e2.getX () - el.getX();

if (Math.abs(diffX) > Math.abs(diffY)) {

if (Math.abs (diffX) > SWIPE THRESHOLD &&
Math.abs (velocityX) > SWIPE VELOCITY THRESHOLD) {

if (diffx > 0) {
onSwipeRight () ;
} else {

onSwipeLeft ()

result = true;

}

} else 1if (Math.abs(diffY) > SWIPE THRESHOLD
&& Math.abs (velocityY) > SWIPE VELOCITY THRESHOLD) {

if (diffy > 0) {
onSwipeBottom() ;
} else {
onSwipeTop () ;
}
result = true;
}
} catch (Exception exception) {
exception.printStackTrace () ;
}

return result;



public

public

public

public

void onSwipeRight () {

void onSwipeLeft () {

void onSwipeTop () {

void onSwipeBottom() {

Kon kmacy DrawFieldView.java:

package com.mike.ledcube.Effects;

import
import
import
import
import
import
import
import
import
import

import

import

import

android.
android.
android.
android.
android.
android.
android.
android.
android.
android.

android.

annotation.SuppressLint;
content.Context;
content.res.TypedArray;
graphics.Canvas;
graphics.Color;
graphics.Paint;
graphics.RectF;
util.AttributeSet;
util.TypedValue;
view.MotionEvent;

view.View;

androidx.annotation.Nullable;

com.mike.ledcube.R;
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interface OnCellMovelistener {
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void onCellMove (int row, int column, DrawField field);

public class DrawFieldView extends View ({
private final Context context;
private final AttributeSet attrs;
private int defStyleAttr;

private int defStyleRes;

private int rows;
private int columns;

private int gridColor;

private DrawField drawField;
private float cellSize;

private final RectF fieldRect = new RectF (0, 0, O,

public OnCellMovelistener cellMovelListener = null;

public DrawFieldView (Context context) {
super (context) ;
this.context = context;

attrs = null;

public DrawFieldView (Context context, @Nullable AttributeSet

attrs) |
super (context, attrs);
this.context = context;
this.attrs = attrs;
defStyleRes = R.attr.drawFieldStyle;

initAttributes () ;
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public DrawFieldView (Context context, @Nullable AttributeSet

attrs, int defStyleAttr) {
super (context, attrs, defStyleAttr);
this.context = context;
this.attrs = attrs;
this.defStyleAttr = defStyleAttr;

initAttributes () ;

/* public DrawFieldView (Context context, @Nullable
AttributeSet attrs, int defStyleAttr, int defStyleRes)

{

super (context, attrs, defStyleAttr, defStyleRes);

this.context = context;
this.attrs = attrs;
this.defStyleAttr = defStyleAttr;
this.defStyleRes = defStyleRes;
initAttributes () ;

}*/

@SuppresslLint ("ClickableViewAccessibility")
private void initAttributes () {
if (attrs !'= null) {

TypedArray typedArray =

context.obtainStyledAttributes (attrs, R.styleable.DrawFieldView,

defStyleAttr, defStyleRes);

gridColor =

typedArray.getColor (R.styleable.DrawFieldView gridColor,

Color.GRAY) ;
typedArray.recycle() ;
} else {
gridColor = Color.GRAY;
}

setFocusable (true) ;



setClickable (true) ;

/**
* Use this method to set draw field
*
* @param drawfield draw field to draw
*/
public void setDrawField(DrawField drawfield)

if (drawField !'= null)
drawField.listeners.remove (listener);

this.drawField = drawfield;
drawField.listeners.add(listener);
rows = drawfield.getRows () ;
columns = drawfield.getColumns () ;
updateViewSizes () ;

invalidate () ;

public void setGridColor (int color) {

gridColor = color;

@Override
protected void onAttachedToWindow () {
super.onAttachedToWindow () ;

if (drawField !'= null)
drawField.listeners.add(listener) ;

}

@Override
protected void onDetachedFromWindow () {

super.onDetachedFromWindow () ;

{
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if (drawField != null)
drawField.listeners.remove (listener):;

}

@Override

protected void onSizeChanged(int w, int h, int oldw, int
oldh) {

updateViewSizes () ;

super.onSizeChanged(w, h, oldw, oldh);

@Override

protected void onMeasure (int widthMeasureSpec, int
heightMeasureSpec) {

int width = widthMeasureSpec;
int height = heightMeasureSpec;

if ((MeasureSpec.getMode (widthMeasureSpec) ==
MeasureSpec.AT MOST || MeasureSpec.getMode (widthMeasureSpec) ==
MeasureSpec.EXACTLY) &&

(MeasureSpec.getMode (heightMeasureSpec) ==
MeasureSpec.AT MOST || MeasureSpec.getMode (heightMeasureSpec) ==
MeasureSpec.EXACTLY)) {

if (MeasureSpec.getSize (widthMeasureSpec) >
MeasureSpec.getSize (heightMeasureSpec)) {

width =
MeasureSpec.makeMeasureSpec (heightMeasureSpec,
MeasureSpec.EXACTLY) ;

setMeasuredDimension (width, heightMeasureSpec);
} else {

height =
MeasureSpec.makeMeasureSpec (widthMeasureSpec,
MeasureSpec.EXACTLY) ;

setMeasuredDimension (widthMeasureSpec, height);

}

super.onMeasure (width, height);



private void updateViewSizes () {
if (drawField == null) return;
int safeWidth = getWidth() - getPaddingLeft () -

getPaddingRight () ;

int safeHeight = getHeight () - getPaddingTop () -
getPaddingBottom() ;

float cellWidth = (float) safeWidth /
drawField.getColumns () ;

float cellHeight = (float) safeHeight /
drawField.getRows () ;

cellSize = Math.min(cellWidth, cellHeight);

float fieldWidth = cellSize * drawField.getColumns{() ;

float fieldHeight = cellSize * drawField.getRows();

fieldRect.left = getPaddingleft ();
fieldRect.top = getPaddingTop ()
fieldRect.right = fieldRect.left + fieldWidth;

fieldRect.bottom = fieldRect.top + fieldHeight;

@Override

protected void onDraw (Canvas canvas) {
super.onDraw (canvas) ;
if (drawField == null) return;
drawCells (canvas) ;

drawGrid (canvas) ;

private void drawCells (Canvas canvas) {
Paint paint = new Paint (Paint.ANTI ALIAS FLAG);
paint.setColor (gridColor) ;

paint.setStyle (Paint.Style.FILL) ;
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float xStart fieldRect.left;
float yStart = fieldRect.top;
for (int i = 0; i < rows; i++) {
for (int j = 0; J < columns; j++) {
paint.setColor (drawField.getCell (i, 3J));

canvas.drawRect (xStart + 7 * cellSize, yStart +
i * cellSize, xStart + (j + 1) * cellSize, yStart + (i + 1) *
cellSize, paint);

}

private void drawGrid(Canvas canvas) {
Paint paint = new Paint (Paint.ANTI ALIAS FLAG);
paint.setColor (gridColor) ;

paint.setStyle (Paint.Style.STROKE) ;

paint.setStrokeWidth (TypedValue.applyDimension (TypedValue.COMPLE
X UNIT DIP, 3f, getResources().getDisplayMetrics()));

float xStart = fieldRect.left;

float xEnd = fieldRect.right;

for (int i = 0; i <= drawField.getRows(); i++) {
float y = fieldRect.top + cellSize * 1i;

canvas.drawLine (xStart, vy, xEnd, y, paint);

float yStart = fieldRect.top;

float yEnd = fieldRect.bottom;
for (int i = 0; i <= drawField.getColumns(); i++) {
float x = fieldRect.left + cellSize * 1i;

canvas.drawlLine (x, yStart, x, yEnd, paint);



@SuppressLint ("ClickableViewAccessibility")
@Override
public boolean onTouchEvent (MotionEvent event) {
if (drawField == null) return false;
switch (event.getAction()) {
case MotionEvent.ACTION DOWN:
performClick () ;
case MotionEvent.ACTION MOVE:
int row = getRow(event);
int column = getColumn (event) ;

if (row >= 0 && column >= 0 && row <
drawField.getRows () && column < drawField.getColumns

if (cellMovelistener != null) {
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0) A

cellMovelListener.onCellMove (row, column,

drawField) ;

return true;

break;

}

return false;

private int getRow (MotionEvent event) {

return (int) ((event.getY() - fieldRect.top) /
cellSize);
}
private int getColumn (MotionEvent event) {
return (int) ((event.getX() - fieldRect.left) /
cellSize);
}
private final OnFieldChangedListener listener = (view) ->

invalidate () ;
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Kon xmacy DrawEffectActivity.java:

package com.mike.ledcube.Effects;

import static com.mike.ledcube.MainActivity.BLHelper;

import android.graphics.Color;
import android.os.Bundle;

import android.widget.Toast;

import androidx.appcompat.app.AppCompatActivity;

import com.mike.ledcube.CubeCommunication.BluetoothCommands;

import
com.mike.ledcube.CubeCommunication.Effects.EffectCommands;

import com.mike.ledcube.CubeCommunication.Effects.EffectTypes;

import com.mike.ledcube.R;

public class DrawEffectActivity extends AppCompatActivity {

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity draw effect);

CubeDrawView view = findViewById(R.id.draw field);

if
(!'BLHelper.send (BluetoothCommands.getEffectCommand (EffectTypes.F
ill,

EffectCommands.getFillEffectCommandParams (Color.valueOf (0))))) {

Toast.makeText (this, R.string.error not send,
Toast.LENGTH LONG) .show () ;
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finish();

view.setDimensions (8, 8, 8,
getSupportFragmentManager () ) ;

view.cellChangedListener = (layer, row, column, field) -
> |

if
(!BLHelper.send (BluetoothCommands.getEffectCommand (EffectTypes.D
raw,

EffectCommands.getDrawEffectCommandParams (layer, row, column,

Color.valueOf (field.getCell (row,
column)))))) A

Toast.makeText (this, R.string.error not send,
Toast.LENGTH LONG) .show () ;

finish{();

by
view.fieldClearedListener = (layer) -> {
if
(!'BLHelper.send (BluetoothCommands.getEffectCommand (EffectTypes.D
raw,

EffectCommands.getDrawClearedEffectCommandParams (layer)))) |

Toast.makeText (this, R.string.error not send,
Toast.LENGTH LONG) .show () ;

finish{();

Kox knacy CubeDrawView.java:

package com.mike.ledcube.Effects;

import android.content.Context;

import android.content.res.TypedArray;
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import android.graphics.Color;
import android.os.Parcel;

import android.os.Parcelable;
import android.util.AttributeSet;
import android.view.LayoutInflater;
import android.view.View;

import android.widget.NumberPicker;

import androidx.annotation.Nullable;
import androidx.constraintlayout.widget.ConstraintLayout;

import androidx.fragment.app.FragmentManager;

import com.mike.ledcube.R;

import com.mike.ledcube.databinding.CubeDrawLayoutBinding;

import me.jfenn.colorpickerdialog.dialogs.ColorPickerDialog;

interface OnCellChangedListener {

void onCellChanged(int layer, int row, int column, DrawField
field);

}

interface OnFieldCleared {

void onFieldCleared(int layer);

public class CubeDrawView extends ConstraintLayout implements
View.OnClickListener, NumberPicker.OnValueChangeListener {

private final Context context;

private final AttributeSet attrs;
private int defStyleAttr;

private int defStyleRes;

private CubeDrawlLayoutBinding binding;

private FragmentManager fragmentManager;



public OnCellChangedListener cellChangedListener =

public OnFieldCleared fieldClearedListener =

private int currentColor;

private int currentlayer;

private int layers;

private int rows;

private int columns;

private DrawField[] drawFields;

public CubeDrawView (Context context)
super (context) ;
this.context = context;

attrs = null;

public CubeDrawView (Context context,

attrs) {

super (context, attrs);
this.context = context;
this.attrs = attrs;
defStyleRes =

initAttributes () ;

public CubeDrawView (Context context,
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null;
null;

@Nullable AttributeSet

R.attr.drawFieldStyle;

@Nullable AttributeSet

attrs, int defStyleAttr) {
super (context, attrs, defStyleAttr);
this.context = context;
this.attrs = attrs;

this.defStyleAttr =

initAttributes () ;

defStyleAttr;



/* public CubeDrawView (Context context, @Nullable
AttributeSet attrs, int defStyleAttr, int defStyleRes) {

b/

super (context, attrs, defStyleAttr, defStyleRes);
this.context = context;

this.attrs = attrs;

this.defStyleAttr = defStyleAttr;
this.defStyleRes = defStyleRes;

initAttributes () ;

private void initAttributes () {

LayoutInflater inflater = LayoutInflater.from(context);
inflater.inflate(R.layout.cube draw layout, this, true)
binding = CubeDrawLayoutBinding.bind(this);

int gridColor;

if (attrs != null) {

TypedArray typedArray =

context.obtainStyledAttributes (attrs, R.styleable.CubeDrawView,
defStyleAttr, defStyleRes);

gridColor =

typedArray.getColor (R.styleable.CubeDrawView cubeGridColor,
Color.GRAY) ;

field)

typedArray.recycle() ;
} else {

gridColor = Color.GRAY;
}
binding.clearButton.setOnClickListener (this);
binding.colorButton.setOnClickListener (this);
binding.layerPicker.setOnValueChangedListener (this) ;
binding.drawFieldView.setGridColor (gridColor) ;

binding.drawFieldView.cellMovelListener = (row, column,
_>{

field.setCell (row, column, currentColor);
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if (cellChangedListener != null) {

cellChangedListener.onCellChanged (currentlLayer,
row, column, field);

}s

public void setDimensions (int layers, int rows, int columns,
FragmentManager fragmentManager) {

this.fragmentManager = fragmentManager;
this.layers = layers;
this.rows = rows;
this.columns = columns;
currentLayer = 0;
currentColor = Color.WHITE;
drawFields = new DrawField[layers];
for (int i = 0; i1 < layers; i++)
drawFields[i] = new DrawField(rows, columns);

binding.layerPicker.setMinValue (1) ;
binding.layerPicker.setMaxValue (layers) ;
binding.layerPicker.setValue(l) ;
binding.colorButton.setBackgroundColor (currentColor) ;

binding.drawFieldView.setDrawField (drawFields[0]) ;

@Override
public void onClick(View v) {
if (v == binding.clearButton) {
drawFields[currentLayer].clear () ;

if (fieldClearedListener != null) {

fieldClearedListener.onFieldCleared (currentlLayer) ;

}

} else 1if (v == binding.colorButton) {



int[] colorPallet = new int[1l6];
for (int i = 0; i < colorPallet.length - 2; i++) {

colorPallet[i1i] = Color.HSVToColor (new
float[]{360f / (colorPallet.length - 2) * i, 1, 1});

}

colorPallet[colorPallet.length - 2] Color.BLACK;

colorPallet[colorPallet.length - 1] Color.WHITE;

new ColorPickerDialog()
.withAlphaEnabled (false)
.withPresets (colorPallet)
.withColor (currentColor)
.withCornerRadius (20)
.withListener ((dialog, color) -> {

currentColor = color;

binding.colorButton.setBackgroundColor (color) ;

})

.show (fragmentManager, "drawColorPicker");

@Override

public void onValueChange (NumberPicker picker, int oldval,
int newVal) {

currentLayer = newVal - 1;

binding.drawFieldView.setDrawField (drawFields|[currentlLayer]);

invalidate () ;

@Nullable
@Override

protected Parcelable onSavelnstanceState() {

Parcelable superState super.onSavelnstanceState() ;

SavedState savedState new SavedState (superState);



savedState.layers = layers;

savedState.rows = rows;

savedState.columns = columns;

savedState.currentlLayer = currentlLayer;

savedState.currentColor = currentColor;

int[][][] colors = new int[layers] [rows] [columns];

for

colors[i][J][k] = drawFields[i].getCell (7,
k)
}
}
}
savedState.colors = colors;
return savedState;
}
@Override
protected void onRestorelInstanceState (Parcelable state)
SavedState savedState = (SavedState) state;
super.onRestorelInstanceState (savedState.getSuperState()) s
this.layers = savedState.layers;
this.rows = savedState.rows;
this.columns = savedState.columns;
this.currentlayer = savedState.currentlayer;
this.currentColor = savedState.currentColor;
drawFields = new DrawField[layers];
for (int i = 0; 1 < layers; i+t++)

for

drawFields[i]

(int 1 = 0; 1 < layers; i++) {

for (int j = 0; J < rows; Jj++) {

for (int k = 0; k < columns; k++) {

new DrawField(rows, columns);

(int i = 0; 1 < layers; i++) {

for (int j = 0; J < rows; J++) {

for (int k = 0; k < columns; k++) {
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drawFields[i] .setCell (7, k,
savedState.colors[i] [J] [k], false);
}

}

binding.colorButton.setBackgroundColor (currentColor) ;

binding.layerPicker.setValue (currentlLayer + 1);

binding.drawFieldView.setDrawField (drawFields[currentLayer]);

}

static class SavedState extends BaseSavedState {
private int layers;
private int rows;
private int columns;
private int currentlayer;
private int currentColor;

private int[][][] colors;

public SavedState (Parcelable superState) {

super (superState) ;

public SavedState (Parcel parcel) {
super (parcel) ;
layers = parcel.readInt();
rows = parcel.readInt();

columns = parcel.readInt();

currentlLayer = parcel.readInt();
currentColor = parcel.readInt();

colors = new int[layers] [rows] [columns];
for (int x = 0; x < layers; x++) {

for (int y = 0; y < rows; y++) {

parcel.readIntArray(colors[x][v])



@Override

public void writeToParcel (Parcel out, int flags)

super.writeToParcel (out, flags);

out

out.

out.

out

out.

for

.writelInt (layers);

writelnt (rows) ;

writelInt (columns) ;

.writelInt (currentlLayer);

writeInt (currentColor) ;

(int x = 0; x < layers; x++) {
for (int y = 0; y < rows; y++) {

out.writeIntArray(colors[x][v]):

public static final Creator<SavedState> CREATOR

Creator<> ()

{

@Override
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= new

public SavedState createFromParcel (Parcel in) {

return new SavedState (in);

@Override

public SavedState[] newArray(int size) {

return new SavedState[sizel];



Kon kmacy FillEffectPreferencesActivity.java:

package com.mike.ledcube.Dialogs;

import

import
import
import
import
import

import

import

import

import

static com.mike.ledcube.MainActivity.BLHelper;

android

android.
android.
android.
android.

android.

.content.Context;
content.SharedPreferences;
graphics.Color;

os.Bundle;

widget.Button;

widget.Toast;

androidx.appcompat.app.AppCompatActivity;

com.mike.ledcube.CubeCommunication.BluetoothCommands;

com.mike.ledcube.CubeCommunication.Effects.EffectCommands;

import com.mike.ledcube.CubeCommunication.Effects.EffectTypes;

import com.mike.ledcube.R;

import me.jfenn.colorpickerdialog.dialogs.ColorPickerDialog;

public class FillEffectPreferencesActivity extends
AppCompatActivity {

Button fillButton;

Button cancelButton;

Button startButton;

@Override

protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

setContentView (R.layout.fill dialog layout);
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fillButton = findViewById(R.id.fill button);

Setup () ;
cancelButton = findViewById(R.id.fill cancel button);
cancelButton.setOnClickListener ((view) -> finish()):;
startButton = findViewById(R.id.fill ok button);
startButton.setOnClickListener ((view) ->{

SharedPreferences pref =
getSharedPreferences (getString(R.string.fill preferences),
MODE PRIVATE) ;

Color fill =
Color.valueOf (Color.parseColor (pref.getString(getString(R.string
.fill color), "#FFFFFFE")));

if
(!BLHelper.send (BluetoothCommands.getEffectCommand (EffectTypes.F
ill, EffectCommands.getFillEffectCommandParams (fill)))) {

Toast.makeText (this, R.string.error not send,
Toast.LENGTH LONG) .show () ;

}

finish{();

private void Setup () {

SharedPreferences sharedPref =
getSharedPreferences (getString (R.string.fill preferences),
Context.MODE_PRIVATE);

SharedPreferences.Editor editor = sharedPref.edit () ;

fillButton.setBackgroundColor (Color.parseColor (sharedPref.getStr
ing (getString(R.string.fill color), "#FFFFFE")));

fillButton.setOnClickListener ((view —-> new
ColorPickerDialog ()

.withColor (Color.parseColor (sharedPref.getString(getString(R.str
ing.fill color), "#FFFFFEF")))

.withAlphaEnabled (false)



.withCornerRadius (20)

.withListener ((dialog, color) -> {

editor.putString(getString(R.string.fill color),
String.format ("#%06X", (OxXFFFFFF & color)));

editor.apply();
fillButton.setBackgroundColor (color) ;
if
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(!'BLHelper.send (BluetoothCommands.getEffectCommand (EffectTypes.F

ill,

EffectCommands.getFillEffectCommandParams (Color.valueOf (color)))

)) |

Toast.makeText (this,

R.string.error not send, Toast.LENGTH LONG) .show () ;

}
})
.show (getSupportFragmentManager (),

"fillColorPicker"))):;

}

Kon kimacy RainbowEffectPreferencesActivity.java:

package com.mike.ledcube.Dialogs;

import

import
import
import
import
import

import

import

import

static com.mike.ledcube.MainActivity.BLHelper;

android.
android.
android.
android.
android.

android.

content.Context;
content.SharedPreferences;
os.Bundle;

widget.Button;
widget.SeekBar;

widget.Toast;

androidx.appcompat.app.AppCompatActivity;

com.mike.ledcube.CubeCommunication.BluetoothCommands;
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import
com.mike.ledcube.CubeCommunication.Effects.EffectCommands;
import com.mike.ledcube.CubeCommunication.Effects.EffectTypes;

import com.mike.ledcube.R;

public class RainbowEffectPreferencesActivity extends
AppCompatActivity {

SeekBar speedSeekbar;

Button cancelButton;

Button startButton;

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.rainbow dialog layout);

speedSeekbar = findViewById(R.id.rainbow speed);
Setup () ;
cancelButton = findViewById(R.id.rainbow cancel button);

cancelButton.setOnClickListener ((view) -> finish());
startButton = findViewById(R.id.rainbow ok button);
startButton.setOnClickListener ((view) ->{
if
(!'BLHelper.send (BluetoothCommands.getEffectCommand (EffectTypes.R
ainbow,

EffectCommands.getRainbowEffectCommandParams (speedSeekbar.getPro
gress())))) |

Toast.makeText (this, R.string.error not send,
Toast.LENGTH_LONG).Show();

}

finish{();

private void Setup () {
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SharedPreferences sharedPref =
getSharedPreferences (getString (R.string.rainbow preferences),
Context.MODE PRIVATE) ;

SharedPreferences.Editor editor = sharedPref.edit () ;

int speed =
sharedPref.getlInt (getString(R.string.rainbow speed), 127);

speedSeekbar.setProgress (speed) ;

speedSeekbar.setOnSeekBarChangelistener (new
SeekBar.OnSeekBarChangelListener () {

@QOverride

public void onProgressChanged (SeekBar seekBar, int
i, boolean b) {

editor.putlInt (getString(R.string.rain speed),
seekBar.getProgress{());

editor.apply():;

@QOverride

public void onStartTrackingTouch (SeekBar seekBar) {

@Override

public void onStopTrackingTouch (SeekBar seekBar) {

Kon knacy RainEffectPreferencesActivity.java:

package com.mike.ledcube.Dialogs;

import static com.mike.ledcube.MainActivity.BLHelper;



import
import
import
import
import
import

import

import

import

import

android.content.Context;
android.content.SharedPreferences;
android.graphics.Color;
android.os.Bundle;
android.widget.Button;
android.widget.SeekBar;

android.widget.Toast;

androidx.appcompat.app.AppCompatActivity;

com.mike.ledcube.CubeCommunication.BluetoothCommands;

com.mike.ledcube.CubeCommunication.Effects.EffectCommands;

import com.mike.ledcube.CubeCommunication.Effects.EffectTypes;

import

com.mike.ledcube.R;

import me.jfenn.colorpickerdialog.dialogs.ColorPickerDialog;

public

class RainEffectPreferencesActivity extends

AppCompatActivity {

Button colorButton;

SeekBar speedSeekbar;

Button cancelButton;

Button startButton;

@Override

protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

setContentView (R.layout.rain dialog layout);

colorButton = findViewById(R.id.rain color button);

speedSeekbar = findViewById(R.id.rain speed);

Setup () ;
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cancelButton = findViewById(R.id.rain cancel button);
cancelButton.setOnClickListener ((view) -> finish()):;
startButton = findViewById(R.id.rain ok button);
startButton.setOnClickListener ((view) ->{

SharedPreferences pref =
getSharedPreferences (getString (R.string.rain preferences),
MODE PRIVATE) ;

Color color =
Color.valueOf (Color.parseColor (pref.getString(getString(R.string
.rain color), "#FFFFO00")));

if
(!BLHelper.send (BluetoothCommands.getEffectCommand (EffectTypes.R
ain,

EffectCommands.getRainEffectCommandParams (color,
speedSeekbar.getProgress())))) |

Toast.makeText (this, R.string.error not send,
Toast.LENGTH LONG) .show() ;

}

finish{();

private void Setup () {

SharedPreferences sharedPref =
getSharedPreferences (getString (R.string.rain preferences),
Context.MODE_PRIVATE);

SharedPreferences.Editor editor = sharedPref.edit ():;

String color =
sharedPref.getString(getString(R.string.rain color), "#FFFFOO");

int speed =
sharedPref.getlInt (getString(R.string.rain speed), 127);

colorButton.setBackgroundColor (Color.parseColor (color));

colorButton.setOnClickListener ((view —-> new
ColorPickerDialog()

.withColor (Color.parseColor (color))

.withAlphaEnabled (false)
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.withCornerRadius (20)

.withListener ((dialog, c) -> {

editor.putString(getString(R.string.rain color),
String.format ("#%06X", (OxFFFFFF & c)));

editor.apply()
colorButton.setBackgroundColor (c) ;
})

.show (getSupportFragmentManager (),
"colorPicker")));

speedSeekbar.setProgress (speed) ;

speedSeekbar.setOnSeekBarChangelistener (new
SeekBar.OnSeekBarChangelListener () {

@Override

public void onProgressChanged (SeekBar seekBar, int
i, boolean b) {

editor.putlInt (getString(R.string.rain speed),
seekBar.getProgress())

editor.apply():;

@Override

public void onStartTrackingTouch (SeekBar seekBar) {

@Override

public void onStopTrackingTouch (SeekBar seekBar) {

Kon knacy SinusEffectPreferencesActivity.java:

package com.mike.ledcube.Dialogs;



import

import
import
import
import
import
import

import

import

static com.mike.ledcube.MainActivity.BLHelper;

android.
android.
android.
android.
android.
android.

android.

content.Context;
content.SharedPreferences;
graphics.Color;

o0s.Bundle;

widget.Button;
widget.SeekBar;

widget.Toast;

androidx.appcompat.app.AppCompatActivity;

import com.mike.ledcube.CubeCommunication.BluetoothCommands;

import

com.mike.ledcube.CubeCommunication.Effects.EffectCommands;

import com.mike.ledcube.CubeCommunication.Effects.EffectTypes;

import com.mike.ledcube.R;

import me.jfenn.colorpickerdialog.dialogs.ColorPickerDialog;

public class SinusEffectPreferencesActivity extends
AppCompatActivity {

Button colorButton;

SeekBar speedSeekbar;

Button cancelButton;

Button startButton;

@Override

protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

setContentView (R.layout.sinus dialog layout);

colorButton = findViewById(R.id.sinus color button);

speedSeekbar = findViewById(R.id.sinus speed) ;
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Setup () ;
cancelButton = findViewById(R.id.sinus cancel button);
cancelButton.setOnClickListener ((view) -> finish()):;

startButton = findViewById(R.id.sinus ok button);
startButton.setOnClickListener ((view) ->{

SharedPreferences pref =
getSharedPreferences (getString (R.string.sinus preferences),
MODE PRIVATE) ;

Color color =
Color.valueOf (Color.parseColor (pref.getString(getString(R.string
.sinus color), "#FFFFO00")));

if
(!BLHelper.send (BluetoothCommands.getEffectCommand (EffectTypes.S
inus,

EffectCommands.getSinusEffectCommandParams (color,
speedSeekbar.getProgress())))) |

Toast.makeText (this, R.string.error not send,
Toast.LENGTH_LONG).show();

}

finish{();

private void Setup () {

SharedPreferences sharedPref =
getSharedPreferences (getString (R.string.sinus preferences),
Context.MODE_PRIVATE);

SharedPreferences.Editor editor = sharedPref.edit ();

String color =
sharedPref.getString(getString(R.string.sinus_color),
"#FFEFFOOM) ;

int speed =
sharedPref.getlInt (getString(R.string.sinus speed), 127);

colorButton.setBackgroundColor (Color.parseColor (color));

colorButton.setOnClickListener ((view —-> new
ColorPickerDialog()
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.withColor (Color.parseColor (color))
.withAlphaEnabled(false)
.withCornerRadius (20)

.withListener ((dialog, c) -> {

editor.putString(getString(R.string.sinus color),
String.format ("#%06X", (OxXFFFFFF & c)));

editor.apply()
colorButton.setBackgroundColor (c) ;
})

.show (getSupportFragmentManager (),
"colorPicker")));

speedSeekbar.setProgress (speed) ;

speedSeekbar.setOnSeekBarChangelistener (new
SeekBar.OnSeekBarChangelListener () {

@Override

public void onProgressChanged (SeekBar seekBar, int
i, boolean b) {

editor.putlnt (getString(R.string.sinus speed),
seekBar.getProgress());

editor.apply():

@Override

public void onStartTrackingTouch (SeekBar seekBar) {

@QOverride

public void onStopTrackingTouch (SeekBar seekBar) {



Kon kmacy SnakeGamePreferencesActivity.java:

package com.mike.ledcube.Dialogs;

import
import
import
import
import
import
import
import

import

import

import

import

import

android.
android.
android.
android.
android.
android.
android.
android.

android.

androidx.

com.mike.

com.mike.

me.jfenn.

content.Context;
content.Intent;
content.SharedPreferences;
graphics.Color;

o0s.Bundle;

view.View;
widget.AdapterView;
widget.Button;

widget.Spinner;

appcompat.app.AppCompatActivity;

ledcube.Games.SnakeGameActivity;

ledcube.R;

colorpickerdialog.dialogs.ColorPickerDialog;

public class SnakeGamePreferencesActivity extends
AppCompatActivity {

Spinner difficultySpinner;

Button
Button

Button

Button canc

Button star

@Override

headButton;
bodyButton;

foodButton;

elButton;

tButton;

protected void onCreate (Bundle savedInstanceState) ({

super.o

setCont

nCreate (savedInstanceState) ;

entView (R.layout.snake dialog layout);

114



115

difficultySpinner =
findViewById(R.id.snake difficulty spinner);

headButton = findViewById(R.id.snake head button);
bodyButton = findViewById(R.id.snake body button);
foodButton = findViewById(R.id.snake food button);
Setup () ;

cancelButton = findViewById(R.id.snake cancel button);

cancelButton.setOnClickListener ((view) -> finish());
startButton = findViewById(R.id.snake ok button);
startButton.setOnClickListener ((view) ->{

startActivity(new Intent (this,
SnakeGameActivity.class));

finish{();

1)

private void Setup () {

SharedPreferences sharedPref =
getSharedPreferences (getString (R.string.snake preferences),
Context .MODE PRIVATE) ;

SharedPreferences.Editor editor = sharedPref.edit () ;

String headColor =
sharedPref.getString(getString(R.string.snake head color),
"#EFEFO000") ;

String bodyColor =
sharedPref.getString (getString(R.string.snake body color),
"$#00FF0O0O") ;

String foodColor =
sharedPref.getString (getString(R.string.snake food color),
"#FFFFOOM) ;

int difficulty =
sharedPref.getInt (getString (R.string.snake difficulty), 0);

headButton.setBackgroundColor (Color.parseColor (headColor));



bodyButton.setBackgroundColor (Color.parseColor (bodyColor)) ;

foodButton.setBackgroundColor (Color.parseColor (foodColor)) ;

difficultySpinner.setSelection(difficulty);

//createlisteners

headButton.setOnClicklListener ((view —-> new
ColorPickerDialog()

.withColor (Color.parseColor (headColor))
.withAlphaEnabled (false)
.withCornerRadius (20)

.withListener ((dialog, color) -> {

editor.putString (getString(R.string.snake head color),
String.format ("#%06X", (OXFFFFFF & color)));

editor.apply();
headButton.setBackgroundColor (color) ;
})

.show (getSupportFragmentManager (),
"snakeHeadColorPicker")));

bodyButton.setOnClickListener ((view -> new
ColorPickerDialog()

.withColor (Color.parseColor (bodyColor))
.withAlphaEnabled (false)
.withCornerRadius (20)

.withListener ((dialog, color) -> {

editor.putString (getString(R.string.snake body color),
String.format ("#%06X", (OxXFFFFFF & color)));

editor.apply();
bodyButton.setBackgroundColor (color) ;
})

.show (getSupportFragmentManager (),
"snakeBodyColorPicker")));

foodButton.setOnClickListener ((view -> new
ColorPickerDialog()
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.withColor (Color.parseColor (foodColor))
.withAlphaEnabled(false)
.withCornerRadius (20)

.withListener ((dialog, color) -> {

editor.putString(getString(R.string.snake food color),
String.format ("#%06X", (OxXFFFFFF & color)));

editor.apply();
foodButton.setBackgroundColor (color) ;

})

.show (getSupportFragmentManager (),
"snakeFoodColorPicker")));

difficultySpinner.setOnlItemSelectedListener (new
AdapterView.OnItemSelectedListener () {

@Override

public void onItemSelected (AdapterView<?> parent,
View view, int position, long id) {

editor.putlInt (getString(R.string.snake difficulty), position);

editor.apply () ;

@Override

public void onNothingSelected (AdapterView<?>
adapterView) {

Kon knacy PreferencesCommands.java:

package com.mike.ledcube.CubeCommunication;

public class PreferencesCommands {

public static final char PREFERENCES = '0';



public static final char PREFERENCE STATE = '0';
public static final char PREFERENCE STATE OFF = '0';
public static final char PREFERENCE STATE ON = '1';
}
Kon kmacy PreferencesCommands.java:
package com.mike.ledcube.CubeCommunication;
import static
com.mike.ledcube.CubeCommunication.Effects.EffectCommands.
FFECT;
import static
com.mike.ledcube.CubeCommunication.Effects.EffectCommands.
S;
import static
com.mike.ledcube.CubeCommunication.Effects.EffectCommands.
FFECT;
import static
com.mike.ledcube.CubeCommunication.Effects.EffectCommands.
W _EFFECT;
import static
com.mike.ledcube.CubeCommunication.Effects.EffectCommands.
FFECT;
import static
com.mike.ledcube.CubeCommunication.Effects.EffectCommands.

EFFECT;

import static

com.mike.ledcube.

import static

com.mike.ledcube.

4

import static

com.mike.ledcube.

ES;

import static

com.mike.ledcube.

E_STATE;

import static

com.mike.ledcube.

E_STATE OFF;

CubeCommunication.

CubeCommunication.

CubeCommunication.

CubeCommunication.

CubeCommunication.
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import static
com.mike.ledcube.CubeCommunication.PreferencesCommands.PREFERENC

E_STATE ON;

import com.mike.ledcube.CubeCommunication.Effects.EffectTypes;

import com.mike.ledcube.CubeCommunication.Games.GameTypes;

import java.util.ArrayList;

public class BluetoothCommands {

public static final char EOL = ';';
public static final char DELIMITER = ',';
// —-- Preferences --

public static char[] offCommand() {

return new char[] {PREFERENCES, DELIMITER,
PREFERENCE STATE, DELIMITER,

PREFERENCE STATE OFF, EOL};

public static char[] onCommand() {

return new char[] {PREFERENCES, DELIMITER,
PREFERENCE STATE, DELIMITER,

PREFERENCE STATE ON, EOL};

public static char[] getStateCommand() {

return new char[] {PREFERENCES, DELIMITER,
PREFERENCE STATE, EOL};

}

// —-—- Effects --

public static char[] getEffectCommand (EffectTypes effect,
char[] params) {

char[] res = new char[params.length + 5];



//

res[i++]

res[i++]

int i = 0;

switch (effect) {

case Fill:
res[i++]
res[i++]
break;
case Rain:
res[i++]
res[i++]
break;
case Draw:
res[i++]
res[i++]
break;
case Rainbow:
res[i++]
res[i++]
break;
case Sinus:
res[i++]
res[i++]

break;

EFFECTS;

DELIMITER;

FILL EFFECT;

DELIMITER;

RAIN EFFECT;

DELIMITER;

DRAW EFFECT;

DELIMITER;

RAINBOW EFFECT;

DELIMITER;

SINUS EFFECT;

DELIMITER;

(char p : params) {

res[i++] = p;

res[i] = EOL;

return res;

Games —--—
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public static char[] getGameInitializationCommand (GameTypes
game, char[] params) {

char[] res = new char[params.length + 5];
int i = 0;
res[i++] = GAMES;
res[i++] = DELIMITER;
if (game == GameTypes.Snake) {
res[i++] = SNAKE GAME;

res[i++] DELIMITER;

}

for (char p : params) {
res[i++] = p;

}

res[i] = EOL;

return res;

public static char[] getGameCommand (GameTypes game, char(]
params) {

char[] res = new char[params.length + 5];
int i = 0;
res[i++] = GAMES;
res[i++] = DELIMITER;
if (game == GameTypes.Snake) {
res[i++] = SNAKE GAME;

res[i++] DELIMITER;

}

for (char p : params) {
res[i++] = p;

}

res[1i] = EOL;

return res;



122

public static String[] parseCommand (char[] command) {
ArrayList<String> res = new ArrayList<>();
StringBuilder tmp = new StringBuilder();
for (char s: command) {
if (s == DELIMITER || s == EOL) {
res.add (tmp.toString()) ;
tmp = new StringBuilder();
continue;
}
tmp.append(s) ;
}

return res.toArray(new String[0]);

public static String getColorComponent (float value) {

return String.valueOf ((int) Math.floor (value == 1 ? 255
value * 256));

}

Kox knacy GameCommands.java:

package com.mike.ledcube.CubeCommunication.Games;

import static
com.mike.ledcube.CubeCommunication.BluetoothCommands.DELIMITER;

import static
com.mike.ledcube.CubeCommunication.BluetoothCommands.getColorCom

ponent;
import android.graphics.Color;
public class GameCommands {

public static final char GAMES = '2';

public static final char SNAKE GAME = '0';



headColor,

public static final char UP = '0';

public static final char DOWN = '1°';

public static final char LEFT = '2°';

public static final char RIGHT = '3';

public static final char FORWARD = '4';

public static final char BACKWARD = '5';

public static final char EXIT = '6';

public static final char GAME OVER = '0';

public static final char SCORE = '1';

public static char[] getSnakeInitCommandParams (Color

Color bodyColor, Color foodColor, int difficulty) {

String res = "";
res += getColorComponent (headColor.red());
res += DELIMITER;
res += getColorComponent (headColor.green());
res += DELIMITER;
res += getColorComponent (headColor.blue());
res += DELIMITER;
res += getColorComponent (bodyColor.red())
res += DELIMITER;
res += getColorComponent (bodyColor.green());
res += DELIMITER;
res += getColorComponent (bodyColor.blue())
res += DELIMITER;
res += getColorComponent (foodColor.red()) ;
res += DELIMITER;
res += getColorComponent (foodColor.green());
res += DELIMITER;
res += getColorComponent (foodColor.blue());
res += DELIMITER;
res += String.valueOf (difficulty);
return res.toCharArray():;
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Kon kmacy GameTypes.java:

package com.mike.ledcube.CubeCommunication.Games;

public enum GameTypes {

Snake

Kon xmacy EffectCommands.java:

package com.mike.ledcube.CubeCommunication.Effects;

import static
com.mike.ledcube.CubeCommunication.BluetoothCommands.DELIMITER;

import static
com.mike.ledcube.CubeCommunication.BluetoothCommands.getColorCom
ponent;

import android.graphics.Color;

public class EffectCommands {

public static final char EFFECTS = '1';

public static final char FILL EFFECT = '0';
public static final char RAIN EFFECT = '4';
public static final char RAINBOW EFFECT = '5';
public static final char SINUS EFFECT = '3';
public static final char DRAW EFFECT = '2';
public static final char DRAW EFFECT CLEAR = '9';

public static char[] getFillEffectCommandParams (Color
color) {

String res = "";

res += getColorComponent (color.red());
res += DELIMITER;

res += getColorComponent (color.green());
res += DELIMITER;

res += getColorComponent (color.blue()):;



}

public static char[]

return

int speed) {

public static char[]

int row,

public static char[]

layer) {

String
res +=
res +=
res +=
res +=
res +=
res +=
res +=

return

res.toCharArray () ;

getColorComponent (color.red()) ;
DELIMITER;

getColorComponent (color.green()) ;
DELIMITER;

getColorComponent (color.blue());
DELIMITER;

String.valueOf (speed) ;

res.toCharArray () ;

int column, Color color) {

String
res +=
res +=
res +=
res +=
res +=
res +=
res +=
res +=
res +=
res +=
res +=

return

String.valueOf (layer) ;
DELIMITER;

String.valueOf (column) ;

DELIMITER;

String.valueOf (7 - row);
DELIMITER;

getColorComponent (color.red()) ;
DELIMITER;

getColorComponent (color.green()) ;
DELIMITER;

getColorComponent (color.blue());

res.toCharArray () ;

getDrawEffectCommandParams (int layer,

getDrawClearedEffectCommandParams (int

125

getRainEffectCommandParams (Color color,



String
res +=
res +=
res +=

return

public static char/[]

speed) {
String
res +=

return

public static char[]

DRAW EFFECT CLEAR;
DELIMITER;
String.valueOf (layer) ;

res.toCharArray () ;

res = "";
String.valueOf (speed) ;

res.toCharArray () ;

color, int speed) {

String
res +=
res +=
res +=
res +=
res +=
res +=
res +=

return

res = "";

getColorComponent (color.red()) ;
DELIMITER;

getColorComponent (color.green()) ;
DELIMITER;

getColorComponent (color.blue());
DELIMITER;

String.valueOf (speed) ;

res.toCharArray () ;

Kon kmacy EffectTypes.java:

package com.mike.ledcube.CubeCommunication.Effects;

public enum EffectTypes {

Fill,

Rain,

Sinus, Rainbow, Draw

getRainbowEffectCommandParams (int

getSinusEffectCommandParams (Color
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Kox daitny po3mitku navigation_bar_menu.xml:

<?xml version="1.0" encoding="utf-8"7?>

<menu
xmlns:android="http://schemas.android.com/apk/res/android">

<item android:id="@+id/mainFragment"
android:title="@string/main" />
<item android:id="Q@+id/effectsFragment"
android:title="@string/effects"/>
<!-- android:icon="" />-->
<item android:id="@+id/gamesFragment"
android:title="@string/games" />
<!-- android:icon="" />-->

</menu>

Kon ¢aiiny po3mitku strings.xmil:

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="app name">Led Cube</string>
<string name="games">Irpmu</string>
<string name="effects">EbexTn</string>
<string name="main">TosoBHa</string>

<string name="bluetooth required">Ilommnka: norpebyeTbCs
Bluetooth</string>

<string name="choose device">BubepirTe npucrpin</string>
<string name="disconnect">BinkmounTuca</string>

<string name="status connected">linxmoueHo</string>
<string name="status connecting">[inkmouenHa..</string>
<string name="status disconnected">Binkmoueno</string>
<string name="cube on">YBimkHyTHU ky6</string>

<string name="connect">IinkmounTnca</string>

<string name="snake game name">3milika</string>

<string name="choose snake head color">Kosip
roJioBu:</string>
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<string
<string
<string
<string
<string
<string
<string
<string
<string
<string
<string
<string

<string

name="score">Bam paxyHok: %$1$d</string>
name="fill effect name">3anosumTn</string>
name="rain effect name">Jom</string>
name="choose fill color">Komip:</string>
name="choose rain color">Komip:</string>
name="choose rain speed">lBunxicTs:</string>
name="draw effect name">MamoBaHHa</string>
name="clear">Ouucturu\n</string>
name="sinus effect name">XBuna</string>
name="rainbow effect name">3miHa konpopie</string>
name="choose sinus speed">llBunkicrs:</string>

name="choose sinus color">Konip:</string>

name="choose rainbow speed">llBunkicrs:</string>
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<string name="choose snake body color">Kosip Timnma:</string>

<string name="choose snake food color">Komip ixi:</string>

<string name="choose snake difficulty">CxnagHicTb:</string>

<string name="start game">louaTn</string>

<string name="cancel game">CkacysaTu</string>

<string name="easy">Jlerkun</string>

<string name="medium">CepenHin</string>

<string name="hard">Cknamuui</string>

<string name="title activity snake game">3wmilixa</string>

<string name="error not send">lommnka: He Hapmicmano</string>

<string name="back pressed">llo6 BMITMK, HATMCHIiTE Hasamn e
pas</string>

<string name="snake gameover">I'pa 3akiHueHa! Bam paxyHOK:
$1$d</string>

</resources>

Kon ¢aiiny po3mitku preferences_strings.xml:

<?xml version="1.0" encoding="utf-8"?>
<resources xmlns:tools="http://schemas.android.com/tools">

<string name="pref file"
translatable="false">preferences</string>



<string name="bluetooth device name"
translatable="false">Cube</string>

<string name="bluetooth device address"
translatable="false">bluetooth device address</string>

<string name="string null"
translatable="false">null</string>

<!-- GAMES -->
<!-- Snake -->

<string name="snake preferences"
translatable="false">snake pref</string>

<string name="snake body color"
translatable="false">snake body color</string>

<string name="snake head color"
translatable="false">snake head color</string>

<string name="snake food color"
translatable="false">snake food color</string>

<string name="snake difficulty"
translatable="false">snake difficulty</string>

<!-- EFFECTS -->
<!-= Fill -->

<string name="fill preferences"
translatable="false">fill pref</string>

<string name="fill color"
translatable="false">fill color</string>

<!-— Fire -->

<string name="rain preferences"
translatable="false">rain pref</string>

<string name="rain color"
translatable="false">rain color</string>

<string name="rain speed"
translatable="false">rain speed</string>

<!-- Rainbow —-->

<string name="rainbow preferences"
translatable="false">rainbow pref</string>

<string name="rainbow color"
translatable="false">rainbow color</string>
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<string name="rainbow speed"
translatable="false">rainbow speed</string>

<!=-- Sinus -->

<string name="sinus preferences"
translatable="false">sinus pref</string>

<string name="sinus color"
translatable="false">sinus color</string>

<string name="sinus_ speed"
translatable="false">sinus speed</string>

<string name="SERVICE UUID" tools:ignore="TypographyDashes"
translatable="false">0000FFE0O-0000-1000-8000-
00805F9B34FB</string>

<string name="WRITE CHARACTERISTIC UUID"
tools:ignore="TypographyDashes" translatable="false">0000FFE2-
0000-1000-8000-00805F9B34FB</string>

<string name="READ CHARACTERISTIC UUID"
tools:ignore="TypographyDashes, Typos"
translatable="false">0000FFE1-0000-1000-8000-
00805F9B34FB</string>

</resources>

Kon daity po3mitku activity choose_device.xml:

<?xml version="1.0" encoding="utf-8"?>

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"
android:layout width="match parent"

android:layout height="match parent">

<TextView
android:id="@+id/textView"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout marginStart="€dimen/margin"
android:layout marginTop="€dimen/margin"
android:layout marginEnd="€dimen/margin"

android:text="@string/choose device"



android

ttextSize="Q@dimen/title"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />

<androidx.recyclerview.widget.RecyclerView

android

android:
android:
android:
android:
android:
android:

android:

android

:id="@+id/devices recyclerView"
layout width="match parent"

layout height="0dp"

layout marginStart="@dimen/margin"
layout marginTop="@dimen/margin"
layout marginEnd="@dimen/margin"
layout marginBottom="@dimen/margin"
fadeScrollbars="true"

:scrollbars="vertical"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toBottomOf="@+id/textView"

</androidx.constraintlayout.widget.ConstraintLayout>

Kon daitny po3mitku activity draw_effect.xml:

<?xml version="1.0" encoding="utf-8"?>

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"

xmlns:tools="http://schemas.android.com/tools"

android:layout width="match parent"

android:layout height="match parent"

tools:context=".Effects.DrawkEffectActivity">

<com.mike.ledcube.Effects.CubeDrawView

android
android

android

:id="@+id/draw_ field"
:layout width="match parent"

:layout height="wrap content"

/>

131



132

app:layout constraintTop toTopOf="parent"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

Kon daitny po3mitku activity main.xml:

<?xml version="1.0" encoding="utf-8"7?>

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"

xmlns:tools="http://schemas.android.com/tools"

android:layout width="match parent"

android:layout height="match parent"

tools:context=".MainActivity">

<TextView
android:id="@+id/statusTextView"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout marginTop="Gdimen/margin"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />

<com.google.android.material.tabs.TabLayout
android:id="@+id/main_tablayout"
android:layout width="match parent"
android:layout height="wrap content"
app:layout constraintStart toStartOf="parent"

app:layout constraintEnd toEndOf="parent"

app:layout constraintTop toBottomOf="@+id/statusTextView" />

<androidx.viewpager2.widget.ViewPager?

android:id="@+id/main viewpager"



android

android

:layout width="match parent"
:layout height="0dp"

app:layout constraintStart toStartOf="parent"

app:layout constraintEnd toEndOf="parent"

app:layout constraintBottom toTopOf="@+id/disconnect button"

app:layout constraintTop toBottomOf="@+id/main tablayout" />

/>

<Button

android:
android:
android:
android:
android:

android:

id="@+id/disconnect button"
layout width="wrap content"
layout height="wrap content"
layout marginEnd="@dimen/margin"
layout marginBottom="4dp"

text="@string/disconnect"

app:layout constraintBottom toBottomOf="parent"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="@+id/guidelinel"

<Button

android:
android:
android:
android:

android:

android

id="@+id/connect button"

layout width="wrap content"

layout height="wrap content"

layout marginStart="@dimen/margin"
layout marginBottom="@dimen/margin"

ttext="@string/connect"

app:layout constraintBottom toBottomOf="parent"

app:layout constraintEnd toStartOf="@+id/guidelinel™”

app:layout constraintStart toStartOf="parent" />

android

android

<androidx.constraintlayout.widget.Guideline

:id="@+id/guidelinel”

:layout width="wrap content"
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android

:layout height="wrap content"

:orientation="vertical"

app:layout constraintGuide percent="0.5"

app:layout constraintEnd toEndOf="parent"

a . layou constralin ar (@) ar = aren >
pp:layout traintStart toStartOf="p t" /

</androidx.constraintlayout.widget.ConstraintLayout>

Kon daitiry po3mitku activity _snake game.xml:

<?xml version="1.0" encoding="utf-8"?>

<androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"

android:id="@+id/snake game layout"

android:layout width="match parent"

android:layout height="match parent"

android:background="#000000">

<TextView

android:
android:
android:
android:

android:

android

layout width="wrap content"
layout height="wrap content"
text="@string/score"
textSize="24sp"
textColor="@color/white"

:id="@+id/snake score textview"

app:layout constraintBottom toBottomOf="parent"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

Kon ¢aiiny posmitku cube_draw_layout.xml:

<?xml version="1.0" encoding="utf-8"?>

<merge

xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"
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xmlns:tools="http://schemas.android.com/tools"

tools:parentTag="androidx.constraintlayout.widget.ConstraintLayo
ut \AJ

android:orientation="vertical"
android:layout width="match parent"

android:layout height="match parent">

<com.mike.ledcube.Effects.DrawFieldView
android:id="@+id/drawFieldView"
android:layout width="match parent"
android:layout height="wrap content"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />

<androidx.constraintlayout.widget.ConstraintLayout
android:layout width="match parent"
android:layout height="wrap content"
app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toBottomOf="@+id/drawFieldView">

<Button
android:id="@+id/colorButton"
android:layout width="73dp"
android:layout height="80dp"
android:layout marginEnd="@dimen/marginBig"
app:layout constraintBottom toBottomOf="parent"
app:layout constraintEnd toEndOf="parent"

app:layout constraintTop toTopOf="parent" />

<NumberPicker



android:
android:

android:

id="@+id/layerPicker"
layout width="wrap content"

layout height="wrap content"

app:layout constraintBottom toBottomOf="parent"

app:layout constraintEnd toStartOf="@+id/colorButton”

app:layout constraintStart toEndOf="@+id/clearButton”

app:layout constraintTop toTopOf="parent" />

<Button

android:
android:
android:
android:
android:
android:
android:

android:

id="@+id/clearButton"

layout width="wrap content"
layout height="wrap content"
gravity="center"
paddingTop="20dp"
text="@string/clear"
textSize="15sp"

layout marginStart="@dimen/marginBig"

app:layout constraintBottom toBottomOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

</merge>

Kon daitny posmitku effect_list_item.xml:

<?xml version="1.0"

encoding="utf-8"?>

<androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http:

xmlns:app="http:

//schemas.android.com/apk/res/android"

//schemas.android.com/apk/res-auto"

android:id="@+id/effect layout"

android:layout width="match parent"

android:layout height="wrap content">

<TextView
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android

android

:id="@+id/effect name textview"

:layout width="wrap content"

android:layout height="wrap content"
android:textSize="24sp"

android:layout marginStart="@dimen/margin"
android:layout marginTop="€dimen/margin"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

Kon daitny po3mitku fill_dialog_layout.xml:

<?xml version="1.0" encoding="utf-8"?>

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"
android:layout width="match parent"

android:layout height="match parent">

<LinearLayout

android:
android:
android:
android:
android:

android:

layout width="match parent"

layout height="wrap content"

layout marginStart="@dimen/marginBig"
layout marginTop="@dimen/marginBig"
layout marginEnd="@dimen/marginBig"

orientation="horizontal"

app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent">
<TextView
android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android:textSize="24sp"

android:text="@string/choose fill color" />
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<Button

android:
android:

android:
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id="@+id/fill button"
layout width="41dp"
layout height="48dp"

app:cornerRadius="48dp"/>

</LinearLayout>

<androidx.constraintlayout.widget.ConstraintLayout

android:layout width="match parent"

android:layout height="wrap content"

android:orientation="horizontal"

android:layout marginBottom="@dimen/marginBig"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintBottom toBottomOf="parent">

<androidx.constraintlayout.widget.Guideline

android:
android:
android:

android:

id="@+id/fill guideline"
layout width="wrap content"
layout height="wrap content"

orientation="vertical"

app:layout constraintGuide percent="0.5" />

<Button

android

android:
android:
android:

android:

:id="@+id/fill cancel button"

layout width="wrap content"
layout height="wrap content"
text="@string/cancel game"

textSize="15sp"

app:layout constraintEnd toStartOf="@+id/fill guideline"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />
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<Button
android:id="@+id/fill ok button"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/ok"
android:textSize="15sp"
app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="@+id/fill guideline"

app

:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

</androidx.constraintlayout.widget.ConstraintLayout>

Kon daiiny po3mitku fragment effects.xml:

<?xml version="1.0" encoding="utf-8"?>

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

android

xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"

android:layout height="match parent"

tools:context=".EffectsFragment">

<androidx.recyclerview.widget.RecyclerView

:id="@+id/effects recyclerview"

app:layoutManager="androidx.recyclerview.widget.LinearLayoutMana

ger"

android:
android:
android:
android:

android:

android

layout width="match parent"

layout height="match parent"
layout marginStart="@dimen/margin"
layout marginEnd="@dimen/margin"
layout marginTop="@dimen/margin"

:layout marginBottom="@dimen/margin"

app:layout constraintBottom toBottomOf="parent"



app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

Kon daitny posmitku fragment games.xml:

<?xml version="1.0" encoding="utf-8"7?>

<androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"

xmlns:tools="http://schemas.android.com/tools"

android:layout width="match parent"

android:layout height="match parent"

tools:context=".GamesFragment">

<androidx.recyclerview.widget.RecyclerView

android

:id="@+id/games recyclerview"
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app:layoutManager="androidx.recyclerview.widget.LinearLayoutMana

ger"

android

android:
android:
android:
android:

android:

:layout width="match parent"

layout height="match parent"
layout marginStart="@dimen/margin"
layout marginEnd="@dimen/margin"
layout marginTop="@dimen/margin"

layout marginBottom="@dimen/margin"

app:layout constraintBottom toBottomOf="parent"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

Kon ¢aiiny po3mitku fragment_main.xml:

<?xml version="1.0" encoding="utf-8"7?>
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<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"

xmlns:tools="http://schemas.android.com/tools"

android:layout width="match parent"

android:layout height="match parent"

tools:context=".MainFragment">

<com.google.
android:
android:
android:
android:
android:
android:
android:

android:

android.material.switchmaterial.SwitchMaterial
id="@+id/on off switch"

text="@string/cube on"

textSize="24sp"

checked="true"

layout width="wrap content"

layout height="wrap content"

layout marginTop="@dimen/margin"

layout marginStart="@dimen/marginBig"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

Kox daitny posmitku game_list_item.xml:

<?xml version="1.0" encoding="utf-8"7?>

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"

android:id="@+id/game layout"

android:layout width="match parent"

android:layout height="wrap content">

<TextView

android:
android:

android:

id="@+id/game name textview"
layout width="wrap content"

layout height="wrap content"
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android:textSize="24sp"

android:layout marginStart="@dimen/margin"
android:layout marginTop="€dimen/margin"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

Kon daity po3mitku list_item.xml:

<?xml version="1.0" encoding="utf-8"?>

<Relativelayout
xmlns:android="http://schemas.android.com/apk/res/android"

android:id="@+id/list item"
android:layout width="match parent"
android:layout height="wrap content"

android:minHeight="?android:attr/listPreferredItemHeight"

android:paddingStart="?android:attr/listPreferredItemPaddingStar
t"

android:paddingEnd="?android:attr/listPreferredItemPaddingEnd"
android:clickable="true"
android:focusable="true"

android:background="?android:attr/selectableltemBackground"

<TextView
android:id="@+id/list item textl"
android:layout width="match parent"
android:layout height="wrap content"

android:layout marginTop="8dp"
android:textAppearance="?android:attr/textAppearancelListItem" />
<TextView

android:id="@+id/list item text2"

android:layout width="match parent"
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android:layout height="wrap content"
android:layout below="@id/list item textl"
android:layout marginBottom="8dp"

android:layout alignStart="@id/list item textl"

android:textAppearance="7?android:attr/textAppearancelistItemSeco
ndary" />

</RelativelLayout>

Kon daitny posmitku rain_dialog_layout.xml:

<?xml version="1.0" encoding="utf-8"7?>

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"
android:layout width="match parent"

android:layout height="match parent">

<LinearLayout

android:layout width="match parent"
android:layout height="wrap content"
android:layout marginStart="@dimen/marginBig"
android:layout marginTop="@dimen/marginBig"
android:layout marginEnd="@dimen/marginBig"
android:orientation="horizontal"
android:id="@+id/rain color layout"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent">
<TextView

android:layout width="0dp"

android:layout height="wrap content"

android:layout weight="1"

android:textSize="24sp"

android:text="@string/choose rain color" />

<Button
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android:id="@+id/rain color button"
android:layout width="41dp"
android:layout height="48dp"
app:cornerRadius="48dp"/>
</LinearLayout>
<androidx.constraintlayout.widget.ConstraintLayout
android:layout width="match parent"
android:layout height="wrap content"
android:layout marginStart="€dimen/marginBig"
android:layout marginTop="€dimen/marginBig"
android:layout marginEnd="€dimen/marginBig"
android:orientation="horizontal"
app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toBottomOf="@id/rain color layout">

<TextView
android:id="@+id/textView2"
android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android:text="@string/choose rain speed"
android:textSize="24sp"
app:layout constraintBottom toBottomOf="parent"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent"

app:layout constraintVertical bias="1.0" />

<SeekBar
android:layout width="250dp"
android:layout height="match parent"

android:id="@+id/rain speed"
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android:min="0"

android:max="255"

app:layout constraintBottom toBottomOf="parent"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toEndOf="@+id/textView2"
app:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

<androidx.constraintlayout.widget.ConstraintLayout
android:layout width="match parent"
android:layout height="wrap content"
android:orientation="horizontal"
android:layout marginBottom="@dimen/marginBig"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent"
app:layout constraintBottom toBottomOf="parent">
<androidx.constraintlayout.widget.Guideline
android:id="@+id/fill guideline"
android:layout width="wrap content"
android:layout height="wrap content"
android:orientation="vertical"

app:layout constraintGuide percent="0.5" />

<Button
android:id="@+id/rain cancel button"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/cancel game"

android:textSize="15sp"

app:layout constraintEnd toStartOf="@+id/fill guideline"
app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />



<Button
android:id="@+id/rain ok button"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/ok"
android:textSize="15sp"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="@+id/fill guideline"
app:layout constraintTop toTopOf="parent" />
</androidx.constraintlayout.widget.ConstraintLayout>

</androidx.constraintlayout.widget.ConstraintLayout>

Kon ¢aiiny po3mitku rainbow_dialog_layout.xml:

<?xml version="1.0" encoding="utf-8"?>

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"
android:layout width="match parent"

android:layout height="match parent">

<androidx.constraintlayout.widget.ConstraintLayout
android:layout width="match parent"
android:layout height="wrap content"
android:layout marginStart="@dimen/marginBig"
android:layout marginTop="@dimen/marginBig"
android:layout marginEnd="@dimen/marginBig"
android:orientation="horizontal"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent">

<TextView
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android:id="@+id/textView2"

android:layout width="0dp"

android:layout height="wrap content"
android:layout weight="1"
android:text="@string/choose rainbow speed"
android:textSize="24sp"

app:layout constraintBottom toBottomOf="parent"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent"

app:layout constraintVertical bias="1.0" />

<SeekBar
android:layout width="250dp"
android:layout height="match parent"
android:id="@+id/rainbow speed"
android:min="0"
android:max="255"
app:layout constraintBottom toBottomOf="parent"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toEndOf="@+id/textView2"
app:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

<androidx.constraintlayout.widget.ConstraintLayout
android:layout width="match parent"
android:layout height="wrap content"
android:orientation="horizontal"
android:layout marginBottom="@dimen/marginBig"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent"
app:layout constraintBottom toBottomOf="parent">
<androidx.constraintlayout.widget.Guideline

android:id="@+id/fill guideline"



android
android

android

:layout width="wrap content"
:layout height="wrap content"

:orientation="vertical"

app:layout constraintGuide percent="0.5" />

<Button
android
android
android
android

android

:id="@+id/rainbow cancel button"
:layout width="wrap content"
:layout height="wrap content"
:text="@string/cancel game"

:textSize="15sp"

app:layout constraintEnd toStartOf="@+id/fill guideline"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />

<Button

android:
android:
android:
android:

android:

id="@+id/rainbow ok button"
layout width="wrap content"
layout height="wrap content"
text="@string/ok"

textSize="15sp"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="@+id/fill guideline"

app:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

</androidx.constraintlayout.widget.ConstraintLayout>

Kon daitiry posmitku sinus_dialog_layout.xml:

<?xml version="1.0"

encoding="utf-8"?>

<androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http

xmlns:app="http

://schemas.android.com/apk/res/android"

://schemas.android.com/apk/res—-auto"

android:layout width="match parent"
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android:layout height="match parent">

<LinearLayout
android:layout width="match parent"
android:layout height="wrap content"
android:layout marginStart="€dimen/marginBig"
android:layout marginTop="€dimen/marginBig"
android:layout marginEnd="€dimen/marginBig"
android:orientation="horizontal"
android:id="@+id/sinus color layout"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent">
<TextView
android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android:textSize="24sp"
android:text="@string/choose sinus color" />
<Button
android:id="@+id/sinus color button"
android:layout width="41dp"
android:layout height="48dp"
app:cornerRadius="48dp" />
</LinearLayout>
<androidx.constraintlayout.widget.ConstraintLayout
android:layout width="match parent"
android:layout height="wrap content"
android:layout marginStart="€dimen/marginBig"
android:layout marginTop="€dimen/marginBig"
android:layout marginEnd="@dimen/marginBig"
android:orientation="horizontal"

app:layout constraintEnd toEndOf="parent"
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app:layout constraintStart toStartOf="parent"

app:layout constraintTop toBottomOf="@id/sinus color layout">

<TextView
android:id="@+id/textView2"
android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android:text="@string/choose sinus speed"
android:textSize="24sp"
app:layout constraintBottom toBottomOf="parent"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent"

app:layout constraintVertical bias="1.0" />

<SeekBar
android:layout width="250dp"
android:layout height="match parent"
android:id="@+id/sinus_speed"
android:min="0"
android:max="255"
app:layout constraintBottom toBottomOf="parent"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toEndOf="@+id/textView2"
app:layout constraintTop toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

<androidx.constraintlayout.widget.ConstraintLayout
android:layout width="match parent"
android:layout height="wrap content"
android:orientation="horizontal"

android:layout marginBottom="@dimen/marginBig"
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app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent"
app:layout constraintBottom toBottomOf="parent">
<androidx.constraintlayout.widget.Guideline
android:id="@+id/fill guideline"
android:layout width="wrap content"
android:layout height="wrap content"
android:orientation="vertical"

app:layout constraintGuide percent="0.5" />

<Button
android:id="€+id/sinus cancel button"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/cancel game"

android:textSize="15sp"

app:layout constraintEnd toStartOf="@+id/fill guideline"
app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />

<Button
android:id="@+id/sinus_ok button"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/ok"
android:textSize="15sp"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="@+id/fill guideline"
app:layout constraintTop toTopOf="parent" />
</androidx.constraintlayout.widget.ConstraintLayout>

</androidx.constraintlayout.widget.ConstraintLayout>

Kon daitny po3mitku snake_dialog_layout.xml:



<?xml version="1.0" encoding="utf-8"7?>

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"
android:layout width="match parent"

android:layout height="match parent">

<LinearLayout
android:id="@+id/snake head layout"
android:layout width="match parent"
android:layout height="wrap content"
android:layout marginStart="@dimen/marginBig"
android:layout marginTop="@dimen/marginBig"
android:layout marginEnd="@dimen/marginBig"
android:orientation="horizontal"
app:layout constraintEnd toEndOf="parent"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent">
<TextView
android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android:textSize="24sp"
android:text="@string/choose snake head color" />
<Button
android:id="@+id/snake head button"
android:layout width="41dp"
android:layout height="48dp"
app:cornerRadius="48dp" />
</LinearLayout>
<LinearLayout
android:id="@+id/snake body layout"

android:layout width="match parent"
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android:layout height="wrap content"
android:layout marginStart="@dimen/marginBig"
android:layout marginTop="Gdimen/marginBig"
android:layout marginEnd="@dimen/marginBig"
android:orientation="horizontal"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toBottomOf="@id/snake head layout">
<TextView
android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android:textSize="24sp"
android:text="@string/choose snake body color" />
<Button
android:id="@+id/snake body button"
android:layout width="41dp"
android:layout height="48dp"
app:cornerRadius="48dp" />
</LinearLayout>
<LinearLayout
android:id="@+id/snake food layout"
android:layout width="match parent"
android:layout height="wrap content"
android:layout marginStart="@dimen/marginBig"
android:layout marginTop="€dimen/marginBig"
android:layout marginEnd="@dimen/marginBig"
android:orientation="horizontal"
app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toBottomOf="@id/snake body layout">

<TextView
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android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android:textSize="24sp"
android:text="@string/choose snake food color" />
<Button
android:id="@+id/snake food button"
android:layout width="41dp"
android:layout height="48dp"
app:cornerRadius="48dp" />
</LinearLayout>
<LinearLayout
android:id="@+id/snake difficulty layout"
android:layout width="match parent"
android:layout height="wrap content"
android:layout marginStart="@dimen/marginBig"
android:layout marginTop="€dimen/marginBig"
android:layout marginEnd="€dimen/marginBig"
android:orientation="horizontal"
app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toBottomOf="@id/snake food layout">
<TextView
android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android:textSize="24sp"
android:text="@string/choose snake difficulty" />
<Spinner
android:id="@+id/snake difficulty spinner"
android:layout height="wrap content"

android:layout width="150dp"



android:

/>

</LinearLayout>

<androidx.constraintlayout.widget.ConstraintLayout

entries="@array/difficulties"

android:layout width="match parent"

android:layout height="wrap content"

android:layout marginBottom="@dimen/marginBig"

android:orientation="horizontal"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="parent"

app:layout constraintBottom toBottomOf="parent">

<androidx.constraintlayout.widget.Guideline
android:
android:
android:
android:

app:layout constraintGuide percent="0.5" />

<Button

android:
android:
android:
android:

android:

id="@+id/guideline2"
layout width="wrap content"
layout height="wrap content"

orientation="vertical"

id="@+id/snake cancel button"
layout width="wrap content"
layout height="wrap content"
text="@string/cancel game"

textSize="15sp"
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app:layout constraintEnd toStartOf="@+id/guideline2"

app:layout constraintStart toStartOf="parent"

app:layout constraintTop toTopOf="parent" />

<Button

android:
android:
android:

android:

id="@+id/snake ok button"
layout width="wrap content"
layout height="wrap content"

text="@string/start game"
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android:textSize="15sp"

app:layout constraintEnd toEndOf="parent"

app:layout constraintStart toStartOf="@+id/guideline2"
app:layout constraintTop toTopOf="parent" />
</androidx.constraintlayout.widget.ConstraintLayout>

</androidx.constraintlayout.widget.ConstraintLayout>
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Konau nogatkoBux Kiiacis

Kon kmacy DrawField:

package com.mike.ledcube.Effects;

import android.graphics.Color;

import java.util.HashSet;

import java.util.Set;

interface OnFieldChangedListener {

void onFieldChange (DrawField field);

public class DrawField {
private final int rows;
private final int columns;

private final int[][] cells;

public DrawField(int rows, int columns) {
this.rows = rows;
this.columns = columns;
cells = new int[rows][];
for (int i = 0; i < rows; i++) {
cells[i] = new int[columns];
for (int j = 0; j < columns; Jj++)

cells[i][Jj] = Color.BLACK;

{
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public Set<OnFieldChangedListener> listeners
HashSet<> () ;

public int getCell (int row, int column) {

if (row < 0 || row >= rows || column < O
columns) return O0;

return cells[row] [column];

public void setCell (int row, int column, int

if (row < O || row >= rows || column < 0
columns) return;

if (cells[row] [column] !'= cell) {
cells[row] [column] = cell;
for (OnFieldChangedListener listener

listener.onFieldChange (this) ;

public void setCell (int row, int column, int
notify) {

if (notify) setCell (row, column, cell);
else {

if (row < 0 || row >= rows || column
>= columns) return;

if (cells[row] [column] != cell) {

cells[row] [column] = cell;

public int getColumns () {

return columns;

public int getRows () {

cel

new

column >=

1)

{

column >=

listeners)

cel

< 0

1,

boolean

column
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}
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return rows;

public void clear () {

for (int i = 0; i < rows; i++) {
cells[i] = new int[columns];
for (int j = 0; j < columns; j++) {

cells[i][j] = Color.BLACK;

}
for (OnFieldChangedListener listener : listeners)

listener.onFieldChange (this) ;

Kon ximacy BluetoothConnectionHelper:

package com.mike.ledcube;

import
import
import

import

import
import

import

import
import
import
import
import
import

import

android.bluetooth.BluetoothGattCharacteristic;
android.content.Context;
android.os.Handler;

android.os.Looper;

androidx.annotation.NonNull;
androidx.lifecycle.LiveData;

androidx.lifecycle.MutablelLiveData;

com.welie.blessed.BluetoothCentralManager;
com.welie.blessed.BluetoothCentralManagerCallback;
com.welie.blessed.BluetoothPeripheral;
com.welie.blessed.BluetoothPeripheralCallback;
com.welie.blessed.GattStatus;
com.welie.blessed.HciStatus;

com.welie.blessed.WriteType;
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import java.nio.charset.StandardCharsets;

import java.util.UUID;

public class BluetoothConnectionHelper ({

private final UUID SERVICE UUID;

private final MutableliveData<Event<char[]>> messagesData =
new MutableLiveData<>();

private final MutableliveData<ConnectionStatus>
connectionStatusData = new MutableLiveData<> () ;

private final String deviceAddress;
private final UUID WRITE CHARACTERISTIC UUID;

private final BluetoothPeripheralCallback peripheralCallback
= new BluetoothPeripheralCallback() {

@Override

public void onCharacteristicUpdate (@NonNull
BluetoothPeripheral peripheral, @NonNull byte[] wvalue,

@NonNull
BluetoothGattCharacteristic characteristic, @NonNull GattStatus
status) {

super.onCharacteristicUpdate (peripheral, value,
characteristic, status);

if (status == GattStatus.SUCCESS) {

messagesData.postValue (new Event<> (new
String(value, StandardCharsets.US ASCII).toCharArray())):

}

}s

BluetoothCentralManager central;

enum ConnectionStatus {
DISCONNECTED,
CONNECTING,

CONNECTED
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}

public BluetoothConnectionHelper (Context context, String
deviceAddress) {

this.deviceAddress = deviceAddress;

BluetoothCentralManagerCallback
bluetoothCentralManagerCallback = new
BluetoothCentralManagerCallback () {

@QOverride

public void onConnectedPeripheral (@NonNull
BluetoothPeripheral peripheral) {

super.onConnectedPeripheral (peripheral);

connectionStatusData.postValue (ConnectionStatus.CONNECTED) ;

BluetoothGattCharacteristic readChar =
peripheral.getCharacteristic (UUID.fromString (context.getString (R
.string.SERVICE UUID)),

UUID.fromString (context.getString(R.string.READ CHARACTERISTIC U
UID)));

if (readChar != null) {

peripheral.setNotify (readChar, true);

@Override

public void onConnectingPeripheral (@NonNull
BluetoothPeripheral peripheral) {

super.onConnectingPeripheral (peripheral) ;

connectionStatusData.postValue (ConnectionStatus.CONNECTING) ;

}

@Override

public void onConnectionFailed (@NonNull
BluetoothPeripheral peripheral, @NonNull HciStatus status) {

super.onConnectionFailed (peripheral, status);

connectionStatusData.postValue (ConnectionStatus.DISCONNECTED) ;
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i

central = new BluetoothCentralManager (context,
bluetoothCentralManagerCallback, new
Handler (Looper.getMainLooper ()));

SERVICE UUID =

UUID.fromString (context.getString(R.string.SERVICE UUID)) ;

WRITE CHARACTERISTIC UUID =
UUID.fromString (context.getString(R.string.WRITE CHARACTERISTIC
UUID));

connect () ;

connectionStatusData.postValue (ConnectionStatus.DISCONNECTED) ;

}

public boolean send(char[] data) {

return
central.getPeripheral (deviceAddress) .writeCharacteristic (SERVICE
_UUID, WRITE CHARACTERISTIC UUID,

new String(data) .getBytes(),
WriteType.WITH RESPONSE);//maybe without response

}

public void connect () {

central.autoConnectPeripheral (central.getPeripheral (deviceAddres
s), peripheralCallback);

}

public void disconnect () {

central.cancelConnection (central.getPeripheral (deviceAddress)) ;
}
public LiveData<Event<char[]>> getMessages () {
return messagesDbata;
}
public LiveData<ConnectionStatus> getConnectionStatus() {

return connectionStatusData;



Kon kimacy Event<T>:

package com.mike.ledcube;

import androidx.annotation.Nullable;

public class Event<T> {
private final T mContent;
private boolean hasBeenHandled = false;
public Event (T content) {

if (content == null) {

throw new IllegalArgumentException ("null values

Event are not allowed.");
}
mContent = content;
}
@Nullable

public T getContentIfNotHandled () {
if (hasBeenHandled) {
return null;
} else {
hasBeenHandled = true;

return mContent;

public boolean hasBeenHandled() {

return hasBeenHandled;
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#define
#define
#define
#define
#define
#define
#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

JIOIATOK B

Kon MikpokoHTposnepa

PREFERENCES CODE O
PREFERENCE STATE CODE O
EFFECTS CODE 1

EFFECT FILL CODE O
EFFECT DRAW CODE 2
EFFECT SINUS FILL CODE 3
EFFECT RAIN CODE 4

EFFECT RAINBOW CODE 5

GAMES_CODE 2

GAME SNAKE CODE 0
EOL ';'
DELIMETER ', '

BLUETOOTH SPEED 115200

LAYERS 8
ROWS 8

COLUMNS 8

// continues effects/games

#define
#define
#define
#define
#define
#define

#define

EFFECT NONE O
EFFECT DRAW 2
EFFECT SINUS 3
EFFECT_ RAIN 4
EFFECT RAINBOW 5

GAME SNAKE 6

SNAKE START 4
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#define D UP 0
#define D DOWN 1
#define D LEFT 2
#define D RIGHT 3
#define D _FORWARD 4
#define D BACKWARD 5

// pins

#define LAYER1 PIN
#define LAYER2 PIN
#define LAYER3 PIN
#define LAYER4 PIN
#define LAYER5 PIN
#define LAYER6 PIN

#define LAYER7 PIN

N Wk Uy 0 0 O

#define LAYERS PIN

#include <ledMatrix.h>

bool state = true;
uint8 t currentEffect = EFFECT NONE;

uint32 t millTimer;

ledMatrix<ROWS, COLUMNS, LAYER1 PIN> layerl;
ledMatrix<ROWS, COLUMNS, LAYERZ PIN> layerZ;
ledMatrix<ROWS, COLUMNS, LAYER3 PIN> layer3;
ledMatrix<ROWS, COLUMNS, LAYER4 PIN> layer4;
ledMatrix<ROWS, COLUMNS, LAYER5 PIN> layer5;
ledMatrix<ROWS, COLUMNS, LAYER6 PIN> layer6;
ledMatrix<ROWS, COLUMNS, LAYER7 PIN> layer7;

ledMatrix<ROWS, COLUMNS, LAYER8 PIN> layer$;

void clear ()
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layer1l.£i11(0);
layer2.£i11(0);
layer3.£i11(0);
layerd4.£il11(0);
layer5.£1i11(0);
layer6.£1i11(0);
layer7.£111(0);
layer8.£1i11(0);

uintl6 t effectColor;

boolean loading = true;

void fillColor ()

{
layerl.fill (effectColor);
layer2.fill (effectColor);
layer3.fill (effectColor);
layer4.fill (effectColor);
layerb.fill (effectColor);
layer6.fill (effectColor);
layer7.£f1il1l (effectColor);
layer8.fill (effectColor);

draw () ;

void drawEffect (uint8 t layer, uint8 t row, uint8 t column,
uintl6 t color)

{
if (loading && currentEffect != EFFECT DRAW)
{
clear () ;

draw () ;



currentEffect =

loading

}

= false;

switch (layer)

{

case 0

7

setPixel (layer,

break;
case 9:
switch

{

case O:

(column)

layerl.fill (0)

break;

case 1:

layer2.£ill (0)

break;

case 2:

layer3.£i11(0)

break;

case 3:

layerd4.£fil11(0)

break;

case 4:

layer5.£i11 (0)

break;

case b5:

layer6.£i11 (0)

break;

case 6:

layer7.£i11(0)

break;

case 7:

EFFECT DRAW;

row,

.
14

.
14

.
4

.
4

4

14

14

column,

color) ;

168



layer8.£i11(0);

break;

draw () ;

void setup ()

{

Serial.begin (BLUETOOTH SPEED) ;

off ()

void loop ()

{

for (;7)

{

if (Serial.available())

{

parseCommand () ;

switch (currentEffect)
{
case EFFECT RAINBOW:
{
rainbow () ;
break;
}
case EFFECT SINUS:
{
sinusFill () ;

break;
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}
case EFFECT RAIN:
{

rain () ;

break;
}
case GAME SNAKE:
{

snake () ;

break;

vold sendState ()

{

char *temp = new char[7];

temp[0] = PREFERENCES CODE + '0';
temp[l] = DELIMETER;

temp[2] = PREFERENCE STATE CODE + '0';
temp[3] = DELIMETER;

temp([4] = state 2 '1' : '0';

temp[5] = EOL;

temp[6] = '"\0';

Serial.write (temp) ;

delete[] temp;

void setPixel (int layer, int row, int column, uintl6 t color)

{

switch (layer)

{



void sendScore (uint8 t

{

case O:

layerl.

break;

case 1:

layer?2.

break;
case 2:
layer3
break;
case 3:
layer4
break;
case 4:
layerb
break;
case 5:
layeré6
break;
case 6:
layer?
break;
case 7:
layers8

break;

set (column,

set (column,

.set (column,

.set (column,

.set (column,

.set (column,

.set (column,

.set (column,

uint8 t size;

switch (score)

{

case 0

row, color);
row, color);
row, color);
row, color);
row, color);
row, color);
row, color);
row, color);
score,

4

4

14

14

14

14

4

4

boolean isGameOver
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size = 1;
break;

case 10 ... 99:
size = 2;
break;

case 100 ... 255:
size = 3;
break;

}

char *temp = new char[size + 8];

temp[0] = GAMES CODE + '0';
temp[l] = DELIMETER;
temp[2] = GAME SNAKE CODE + ' 0';
temp[3] = DELIMETER;
temp[4] = isGameOver ? '0' : '1';
temp[5] = DELIMETER;
for (int i1 = size - 1; 1 >= 0; --1)
{

temp[i + 6] = (score % 10) + '0';

score /= 10;
}
temp([size + 6] = EOL;
temp[size + 7] = "\0';
Serial.write (temp) ;

delete[] temp;

int8 t snakeArray[SNAKE START + 100][3];
uint8 t snakeLength;

bool generateApple;

uint8 t apple[3];

enum direction

{



UP,
DOWN,
LEFT,
RIGHT,
FORWARD,
BACKWARD,
STOP
} dir;
uintl6 t appleColor;
uintl6 t headColor;
uintl6 t snakeColor;

uintl6 t speed = 8000;

void snake ()
{
if (loading)
{
clear () ;
draw () ;
loading = false;

dir = RIGHT;

currentEffect = GAME

SNAKE;

snakeLength = SNAKE START;

generateApple = true;

for (uint8 t i1 = 0; 1 < SNAKE START; i++)

{

snakeArray[i] [0]

snakeArray[i] [1]

snakeArray[i] [2] =

setPixel (7, 0, SNAKE START - 1 - 1,

snakeColor)) ;

}

millTimer = millis () ;

SNAKE START - 1 - 1;

0;
7

(1 == 0 ? headColor
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draw () ;

while (generateApple)
{

apple[0] = random (0, 8);
apple[l] = random(0, 8);
apple[2] = random(0, 8);

for (uint8 t i1 = 0; 1 < snakeLength; i++)

{

if (snakeArray[i][0] == apple[0] && snakeArray[i][1l] ==
apple[l] && snakeArrayl[i][2] == applel[2])
break;
if (i == snakelLength - 1)

{

generateApple = false;

setPixel (apple[2], applel[l], apple[0], appleColor);

draw () ;
}
}
}
if (millis() - millTimer >= speed)
{
millTimer = millis();

uint8 t xHeadPrev snakeArray[0] [0];

uint8 t yHeadPrev snakeArray[0][1];

uint8 t zHeadPrev snakeArray([0] [2];
switch (dir)

{

case UP:

snakeArray[0] [2]++;

break;
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case DOWN:
snakeArray[0] [2]--;
break;

case LEFT:
snakeArray[0] [0]--;
break;

case RIGHT:
snakeArray[0] [0]++;
break;

case FORWARD:
snakeArray[0] [1]++;
break;

case BACKWARD:
snakeArray[0] [1]--;

break;

// check apple

if (snakeArray[0][0] == apple[0] &&
snakeArray[0] [1] == apple[l] &&
snakeArray[0] [2] == apple[2])
{
snakelength++;

for (uint8 t i = snakelLength - 1;
{

snakeArray[i] [0] snakeArray[i

snakeArray[i] [1] snakeArray[i

snakeArray[i] [2] snakeArray[i

snakeArray[1] [0] = xHeadPrev;
snakeArray[1l][1] = yHeadPrev;
snakeArray[1l] [2] = zHeadPrev;

> 1; i--)
11[0]1;
110117
11[2]1;
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generateApple = true;
}
else
{
setPixel (snakeArray[snakelLength - 1][2],

snakeArray[snakelLength - 1][1], snakeArray[snakeLength - 1][0],
0);

for (uint8 t i1 = snakelength - 1; 1 > 1; i--)

{

snakeArray[i] [0] = snakeArrayl[i - 1][0];
snakeArray[i] [1] = snakeArrayl[i - 1][1];
snakeArray[i] [2] = snakeArrayl[i - 1][2];
}
snakeArray[1l] [0] = xHeadPrev;
snakeArray[1l][1l] = yHeadPrev;
snakeArray[1l] [2] = zHeadPrev;

// check collide with walls

if (snakeArray[0][0] < O || snakeArray[O0][0] > 7 ||
snakeArray[0][1] < O || snakeArray[0][1] > 7 ||
snakeArray[0] [2] < O || snakeArray[0][2] > 7)

currentEffect = EFFECT NONE;

sendScore (snakelLength - SNAKE START, true);
loading = true;

off ()7

delay (500);

draw () ;

delay (500) ;

off ()7

delay (500) ;

draw () ;

delay (500) ;
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//
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off ()7
delay (500) ;
draw () ;

return;

check self collide

r (uint8 t 1 = 2; 1 < snakeLength; i++)

if (snakeArray[0][0] == snakeArray[i][0] &&
snakeArray[0] [1] == snakeArray[i][1l] &&
snakeArray[0] [2] == snakeArray[i][2])

currentEffect = EFFECT NONE;
sendScore (snakelLength - SNAKE START, true);
loading = true;

off ()7

delay (500);

draw () ;

delay (500);

off ()7

delay (500);

draw () ;

delay (500);

off () s

delay (500) ;

draw () ;

return;

win

(snakeLength == SNAKE START + 100)
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currentEffect = EFFECT NONE;

sendScore (snakeLength - SNAKE START, true);

loading = true;
off ();

delay (500) ;
draw () ;

delay (500) ;

off ();

delay (500) ;
draw () ;

delay (500) ;
off ()7
delay (500);
draw () ;

return;

setPixel (snakeArray[0][2], snakeArray[0][1],
snakeArray[0] [0], headColor);

setPixel (snakeArray[1][2], snakeArray[1l][1],
snakeArray[1][0], snakeColor);

sendScore (snakeLength - SNAKE START) ;

draw () ;

int8 t pos = 0;
void sinusFill ()
{
if (loading)
{
currentEffect = EFFECT SINUS;

clear () ;
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loading = false;

millTimer = millis();
}
if (millis() - millTimer >= speed)
{

millTimer = millis();

clear();

if (++pos > 10)
pos = 0;
for (uint8 t i = 0; i < 8; i++)
{
for (uint8 t j = 0; j < 8; Jj++)
{
int8 t sinZ = 4 + ((float)sin((float) (i + pos) / 2) *

for (uint8 t y = 0; y < sinZ; y++)
{

setPixel (y, J, 1, effectColor);

void rain()
{
if (loading)
{
currentEffect = EFFECT RAIN;
clear () ;
loading = false;

millTimer = millis () ;



}
if
{

(millis(

millTimer

for (int

{
layerl
layer?
layer3.
layer4
layerb.
layere6.
layer?

layers8

) — mil

=mill

i = 0;

.leds[1i]
.leds[1i]

leds|[1i]

.leds[1i]

leds[1i]

leds[1i]

.leds[1i]

.leds[1i]

uint8 t numDrops

for (uint

{

setPixe

draw () ;

8 t i =

1(7, random(0, 8), random(O,

void rainbow ()

{

if
{

(loading

currentkEf
loading =
millTimer

clear () ;

)

fect =
false;

= mill

1Timer >= speed)

is();

i < COLUMNS * ROWS; i++)

= layer2.leds[i];
= layer3.leds[i];
= layerd.leds[i];
= layer5.leds[1i];
= layer6.leds[i];
= layer7.leds[1i];
= layer8.leds[i];
= 0;

random (0, 5);

0; i1 < numDrops;

EFFECT RAINBOW;

is();

it++)

8), effectColor);
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draw () ;

pos = 0;
}
if (millis() - millTimer > speed)
{

millTimer = millis{();

uintl6 t color = getHSV(pos, 255, 255);
if (pos >= 255)

pos = 0;
pos += 1;
layerl.fill (color);
layer2.fill (color);
layer3.fill (color);
layer4.fill (color);
layer5.fill (color);
layer6.fill (color);
layer7.fill (color);
layer8.fill (color);

}

draw () ;

void parseCommand ()
{
char buf[44];
uint8 t amount = Serial.readBytesUntil (EOL, buf, 44);
buf[amount] = 0;
uint8 t datall2];
uint8 t count = 0;

char *offset = buf;

while (true)

{
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data[count++] = atoi(offset);
offset = strchr(offset, DELIMETER) ;
if (offset)

offset++;
else

break;

// getData
if (count == 2)
{
switch (data[0])
{
case PREFERENCES CODE:
switch (datal[l])
{
case PREFERENCE STATE CODE:
sendState () ;

break;

break;

}
else // setData

{

switch (datal[O0])

{

case PREFERENCES CODE:
switch (datal[l])
{
case PREFERENCE STATE CODE:

state = datal2];

if (state)
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draw () ;
else
off () s

break;

default:
return;

}

break;

case EFFECTS CODE:

switch (datall])

{

case EFFECT FILL CODE:
loading = true;
effectColor = getRGB(datal[2], datal[3], datal4]);
fillColor():
break;

case EFFECT RAINBOW CODE:
loading = true;
speed = 510 - (data[2] << 1);
rainbow () ;
break;

case EFFECT SINUS FILL CODE:
effectColor = getRGB(datal[2], datal[3], datal4]);
speed = 127 - (datal[5] >> 1);
loading = true;
sinusFill () ;
break;

case EFFECT RAIN CODE:
effectColor = getRGB(datal[2], datal[3], datal4]):;
speed = 255 - datalb5];
loading = true;
rain () ;

break;
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case EFFECT DRAW CODE:
loading = true;

drawEffect (data[2], data[4], data[3], getRGB(datalb5],
datal[eo], datal7]));

default:
return;
}
break;
case GAMES CODE:
switch (datall])
{
case GAME SNAKE CODE:
{
if (count == 3)
{
switch (datal2])
{
case D UP:
if (dir != DOWN)
{
dir = UP;
}
break;
case D _DOWN:
if (dir !'= UP)
{
dir = DOWN;
}
break;
case D LEFT:
if (dir !'= RIGHT)
{

dir = LEFT;



}

}
break;
case D RIGHT:
if (dir != LEFT)
{
dir = RIGHT;
}
break;
case D BACKWARD:
if (dir != FORWARD)
{
dir = BACKWARD;
}
break;
case D FORWARD:
if (dir != BACKWARD)
{
dir = FORWARD;
}
break;

}

break;

loading = true;

headColor = getRGB(data[2], data[3], datal4]):

snakeColor

appleColor

getRGB (data[5], datal[6], datal7]);

switch (datal[ll])

{

case O0:

speed = 1000;

break;

case 1:

getRGB (data[8], datal[9], datal[l0]);
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de

br
defa

re

speed =

break;

case 2:

speed =

break;

snake () ;

break;

fault:

return;

eak;
ult:

turn;

void off ()

layerl.
layer?2.
layer3.
layerd.
layerb.
layere6.
layer7.

layer8.

show (0) ;
show (0) ;
show (0) ;
show (0) ;
show (0) ;
show (0) ;
show (0) ;
show (0) ;

void draw ()

{

700;

500;
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if (!state)
return;

layerl.show();
layer2.show () ;
layer3.show () ;
layerd.show();
layer5.show () ;
layer6.show () ;
layer7.show () ;
layer8.show() ;
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Kon 6i6miorexku ledMatrix.h

#ifndef ledMatrix h

#define ledMatrix h

#include <Arduino.h>

// convert from 16-bit color value to RGB values

#define getR(x) (((x) & 0b1111100000000000) >> 11)
#define getG(x) (((x) & 0b0000011111000000) >> 6)
#define getB(x) (((x) & 0b0000000000111110) >> 1)

// convert RGB values to 16-bit color value

#define getRGB(r, g, b) ((((r) & 0b11111000) << 8) | (((g) &
0b11111000) << 3) | (((b) & 0b11111000) >> 2))

// convert HSV values to 16-bit color value
uintl6 t getHSV(uint8 t h, uint8 t s, uint8 t v)
{

float r, g, b;

float H

h / 255.0;
float S = s / 255.0;
float V = v / 255.0;

int 1 = int(H * 6);

float £ = H * 6 - i;

float p =V * (1 - S);

float g =V * (1 - £ * 3);

float t =V * (1 - (1 - f) * S);

o°
()

switch (i



// led matrix class

r *= 255.0;
g *= 255.0;
b *= 255.0;

return getRGB ( (byte) r,

d,

by

by

qr

(byte) g,

(byte)Db);

template <uint8 t width, uint8 t height, int8 t pin>

class ledMatrix

{

public:

uintl6 t leds([width * height];
values for each led in matrix

// array to store color
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get

get

get

set

// prepare pin
void init ()
{

pin mask = digitalPinToBitMask (pin);
bit mask of pin

pin port = portOutputRegister (digitalPinToPort (pin));

register of port states

port ddr = portModeRegister (digitalPinToPort (pin));

register of port I/O configurations

*port ddr |= pin mask;
pin for output (0 - in, 1 - out)

}

// constructor
ledMatrix ()
{

init () ;

// £i1ll all leds with color
void fill (uintl6 t color)
{
for (uint8 t i = 0; 1 < width * height; i++)

leds[i] = color;

// get number of pixel in array by its coordinates

uint8 t getNumberOfPixel (uint8 t x, uint8 t y)

return (height * width - y * width - x - 1);

if even row

else

//

return (height * width - y * width - width + x);//

if odd row

190
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// set color for pixel
void set (uint8 t x, uint8 t y, uintlé t color)

{

if (x <0 || v <0 || x > width || y >= height) //
check i1if coordinates are out of range
return;
leds [getNumberOfPixel (x, y)] = color;

// get color by coordinates
uintl6 t get(uint8 t x, uint8 t y)
{
return leds[getNumberOfPixel (x, vy)];

// show all pixels
void show ()

{

mask h pin mask | *pin port; // mask of high level
mask 1 = ~pin mask & *pin port; // mask of low level
for (uint8 t i = 0; 1 < width * height; i++)

send(leds[i]); // send led

void show(uintl6 t color)

{

mask h pin mask | *pin port; // mask of high level
mask 1 = ~pin mask & *pin port; // mask of low level
for (uint8 t i = 0; 1 < width * height; i++)

send (color); // send led



// s

end led color

void send(uintl6 t color)

{

// s

// convert from 16-bit color value to RGB
uint8 t datal3];

data[0] = getR(color);

datalll]

getG(color) ;
datal2]

getB(color);

cli(); // turn off interrupts for sending
// send RGB
for (uint8 t i = 0; 1 < 3; 1i++)

sendValue (data[i]);

sei(); // turn or interrupts

end color value

void sendValue (byte data)

{

value 8

skip set

-4 ticks

1 tick

asm volatile(

"LDI r24, 8 \n\t" // write to
- loop counter

register r24

192

"LOOP START: \n\t" // label of loop start

"ST X, %[SET_H] \n\t" // set high signal on pin

"SBRS % [DATA], 7 \n\t" // if last bit is equal 1
ting pin to low

"ST X, %[SET L] \n\t" // set low signal on pin -
= 250ns

"LSL % [DATA] \n\t" // shift data by 1

// delay 4 ticks: 1 cycle of 3 ticks,

write value of
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"LDI r25, 4 \n\t" // write to register r25
value 1

"DELAY LOOP: \n\t" // label of delay loop

"DEC r25 \n\t" // decrement - 1 tick

"BRNE DELAY LOOP \n\t" // return to label - 2
ticks

"ST X, %[SET L] \n\t" // set low signal on pin -
-9tics = 562.5ns

"DEC r24 \n\t" // decrement loop counter

"BRNE LOOP START \n\t" // return to loop start

// no output variabless
[DATA] "r" (data), // input variables
[SET H] "r" (mask h),
[SET L] "r" (mask 1),

"x" (pin port) // write to X port for
data output

"r24", "r25"); // used registers

private:
volatile uint8 t *pin port, *port ddr;
uint8 t pin mask;
uint8 t mask h, mask 1;

by

#endif



