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ADNOTARE
Autor: Briuhov C., gr. SCE-211M.

Tema: Dezvoltarea sistemului adaptiv de control al iluminatului SMART HOUSE 1in baza

retelei neuronale

Structura lucrarii: consists of 50 pages, Introduction, 3 sections, Conclusion, Bibliography.

Cuvinte cheie: SMART HOUSE, reteli neuronale, adaptiv de control al iluminatului

Scopul lucrarii: Dezvoltarea unor algoritmi eficienti de control al iluminatului, care sa
depinda contextual de mediul de iluminat real si de prezenta oamenilor, este, fara indoiald, o sarcina
relevanta.

Obiectivele:

1. Analizati solutiile comerciale existente in domeniul gestionarii parametrilor sistemelor de

casa inteligentd;

2. sa dezvolte structura sistemului bazat pe RNA

3. Selectati un senzor de lumina inteligent pe baza RNA.

4. Dezvoltarea unui algoritm de control al sistemului de iluminat bazat pe RNA

5. Efectuarea analizei morfologice a variantelor sistemului de control

Metode de cercetare: o analizd comparativa a functiilor sistemului de casa inteligenta, a
folosit metoda de fundamentare a temperaturii de culoare confortabila a iluminatului.

Rezultatele obtinute

1.Se evidentiaza prioritar pentru utilizarea intr-o retea wireless smart home specificatia

IEEE 802.15.1 - Bluetooth cu consum redus si specificatia IEEE 802.15.4 - Zigbee, bazate pe
stabilitatea transmisiei semnalului si pe cel mai mic consum de energie.

2. A proiectat structura sistemului bazat pe RNA. A fost identificat un dispozitiv de
constructie a sistemului - Raspberry Pi 3.

3. A fost selectat un senzor inteligent de prezentd luminoasd bazat pe ANN Hikvision
AcuSense.

4. Este dezvoltat un algoritm adaptive de control al sistemului de iluminat bazat pe ANN.

5. Conform criteriilor morfologica a fost aleasd variantd Arduino UNO+ Visual Studio+

Microsoft SQL Server Standard 2016+C#.



AHHOTAINUA

ABTop: Briuhov Climentii. rp. SCE211M.

Tema: Pa3pabotrka amantuBHOUM cuctemsbl ynpasienus ocBemenneM SMART HOUSE na

0a3e HEMPOHHOU ceTH

Crtpykrypa padoThl: COCTOMT W3 54 CTpaHuUIll, BBEICHHS, 3 pa3qeioB, 3aKIIOUYCHHUS,

oubnmorpadum.

KmoueBbie ciaoBa: SMART HOUSE, neiiponnsie cetn (MMHC), wuckyccTBeHHBIN

HHTCJUICKT, OCBCHICHUEC, aJalITUBHOC YIIPAaBJICHUC.

O0JacTb HCCJIeAOBAHMI: | CUCTEMBI HCKYCCTBEHHOT'O MHTEIJIEKTA, alalITUBHOE YIIPABIECHUE

Heans pa6orwl: Pa3paboTka amanTUBHOW CUCTEMBI ympaBieHus ocBenieHueM SMART

HOUSE na 06a3e HelipoHHOM ceTn

3agaun:

4.
3.

[TposecTu aHaJIN3 CYIIECTBYOIINX KOMMEpPYECKHX PEeUIeHU B o0yacTn
YIpaBJICHUS TapaMeTpaMH CUCTEMbI YMHBIH TOM.

Pazpabotats cTpykrypy cuctemsl Ha 6a3e MHC.

Br1OpaTh HHTENIEKTYa bHBINA TaTYUK IPUCYTCTBHS OOBEKTOB OCBELIEHHOCTH Ha 0a3e
HHC.

PazpaboTtath anroputm ynpasieHus: CUCTeMBI ocBelieHus Ha 6aze MTHC.

[TpoBecTr MOpGOTOTrHUECKUI aHATU3 BAPHAHTOB CUCTEMbI YIIPABJICHHUS.

IIpumensiembie MeToabl: Cloud TexHoOTHH, HEHPOHHBIE CETH, MOJIEb YIIPABIICHUSI.

ITosryueHHbIe pe3yabTaThI:

1. B kauecTBe NMPHOPHUTETHHIX IS WCHOJB30BaHUS B OCCIPOBOAHOM CETH YMHOTO JIOMa

BeiieneHbl cnenudukanuu [IEEE 802.15.1 — Bluetooth low power u IEEE 802.15.4 — Zigbee,

OCHOBAHHBIE HA CTAOMIBLHOCTHU nepcaadn Curaajia i HAaMMCHbIIIEM 3HepFOHOTpe6J'IeHI/II/I.

2. CnpoektupoBaHa cTpykTypa cuctembl Ha 6a3ze MHC. BriGpaHo ycTpoicTBO A cOOpKH

cucremsl - Raspberry Pi 3.

3. bein BeIOpaH yMHBIH 1aTunk npucyTcTBus ceera Ha 6aze ANN Hikvision AcuSense.

4. Pa3zpaboTaH aJanTUBHBIN aJTOPUTM YIIPaBIECHUs CUCTeMOM ocBerieHust Ha ocHoBe MTHC.

5. Tlo mopdonorudeckum Kputepusim 0611 BeIOpaH BapuadnT Arduino UNO+ Visual Studio+

Microsoft SQL Server Standard 2016-+C#.



SUMMARY
Author: Briuhov C., gr. SCE211M.

Title: Development of adaptive lighting control system SMART HOUSE based on neural

network.
Thesis structure: consists of 54 pages, Introduction, 3 sections, Conclusion, Bibliography.
Keywords: SMART HOUSE, neural networks, adaptive lighting control system.

Research area: a comparative analysis of the functions of the smart home system, used the

method of reasoning the comfortable color temperature of lighting.

Thesis purpose: The development of efficient lighting control algorithms that are
contextually dependent on the real lighting environment and the presence of people is

undoubtedly a relevant task..

Obiectives:

1. Analyse existing commercial solutions in the field of smart home system parameter control.
2. Elaborate the structure of the Al-based system.

3. Select a smart sensor for the presence of lighting objects based on Al.

4. Develop a control algorithm for Al-based lighting system.

5. Perform morphological analysis of control system variants.The practical significance of
the work is to develop an algorithm for a context-sensitive lighting control system.

Applied methods: Cloud technologies, neural networks, control model
The obtained results:

1.The IEEE 802.15.1 - Bluetooth low power and IEEE 802.15.4 - Zigbee specifications,
based on the stability of signal transmission and the lowest power consumption, are
highlighted as priorities for use in a wireless smart home network.

2. Has been designed the structure of the ANN based system. Identified a device to build the
system - Raspberry Pi 3.

3. A smart light presence sensor based on ANN Hikvision AcuSense was selected.

4. An adaptive ANN based lighting system control algorithm was developed.

5. According to morphological criteria Arduino UNO+ Visual Studio+ Microsoft SQL Server

Standard 2016+C# variant was chosen.
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BBEJIEHHE

AKTYyanbHOCTh TEMBl HCCIIEZIOBAHUS. «YMHBIH JOM» - BakHas 0OJACTh HCCIEIOBaHUM,

OTHOCSIIAsACS K cpellaM, alaiTUPOBAHHBIM ISl TOMOIIH JIOASM B UX MOBCEAHEBHON KH3HU. DTO
MOHSITHE UCIIONIb3YEeTCs Al 0003HaYeHU s JI000 cpesibl pa3paOOTaHHOM ISl TOMOILH JIIOSIM B X
MOBCETHEBHOI 1€ATENIFHOCTH, B LIEJISIX MOAIEpKaHUs HE3aBUCUMOTo 00pasa KU3HH, U BKIIIOYAET B
ce0si JaTYMKHM U UCTIOJIHUTENIbHbIE YCTPOUCTBA JUIsl HAOMIOJCHNUS 3a BHYTPEHHEW Cpeloi aoma, a
MHOTJA M SKUJIbLAMHU, a TaKKe MOAJEp)KaHUS WM TMOMOUIM >KUJIbIy B CBOEH IMOBCEIHEBHOU
NeSITeIbHOCTH.
IJen» pabotel — PaboTKa amanTUBHOM cUCTEMBI yrpaBieHus: Ha 6a3e Heiponnoit cetn (MHC) ¢
LEJIbI0 TOBBIIEHUS 3((GEKTUBHOCTH CUCTEMBI OCBELICHUS 3a CYET BHEAPEHHS KOHTEKCTHO-
3aBHCHMOIO aJTOpUTMa yIpaBiieHus. /[ TOCTIKEHUs el HeoOXOIUMO PeUIUTh Cleayolne
3aavn:

1. IlpoBecTn aHaNM3 CYNIECTBYIOUIMX KOMMEPUYECKUX pEIIeHHH B 00JacTH yHpaBJICHHUS

napaMeTpamH CUCTEMbI YMHBIH JJOM;

2. Pazpaborath cTpykTypy cuctemsl Ha 6aze MHC;

3. BpiOpaTh MHTEIEKTYaIbHBIN TaTYUK IPUCYTCTBHSI 0ObEKTOB OCBELICHHOCTHHA 0a3e

HHC;

4. PazpaboTaTh anropuTM yIpaBiIeHUs CUCTeMbl ocBemleHus Ha Oaze MHC;

5. IIpoBecTu Mopdomornuecknii aHaJIU3 BapUAHTOB CUCTEMBI YIIPABICHUS.

B mHacrosmmii MOMEHT B JKWIBIX IOMELIEHUSX IIMPOKO MPUMEHSIOTCS CHCTEMBbI
YIPAaBJIEHUS OCBEILIEHUEM,  KOTOpbBIE 06a3upyrorcs Ha 3apaHee CKOH(UTYPUPOBAHHBIX
CIICHapHAX, KOTJa CUCTEMA MOTy4aeT HH(POPMALIHIO HAMIPSIMYIO OT TOJIb30BATENS, THOO0 C TOMOIIBIO
MPOCTEUIINX JATYUKOB.

B pabote paccmaTpuBaeTcsi BO3MOKHOCTh IPUMEHEHHSI B IONOJHEHHE K IaTYMKaM
00BEKTOB OCBEIICHHOCTH Ha 0a3e nckyccrBeHHOM HeponHoit cetrt (MHC) s pacno3naBanms
03Bl ¥ KOJIMYECTBA JII0/Iel cOopa TaHHBIX,aBTOMOOWIICH U T.1.

[TpakTryeckas 3HaYMMOCTh PabOTHI 3aKIOYaeTcs pa3pabOTKe aNropuTMa KOHTEKCTHO-
3aBUCHMOM CHUCTEMBI YIIPaBJICHUs OCBEIIEHUEM U €T0 alllapaTHOW aJalTalHH.

Mertoas! uccnenoBanusa. B naHHoOi pabore mpoBeneH CPaBHUTENBHBIA aHATU3 (PYyHKIHHA
CUCTEMbl YMHBIM JOM, UCHOJb30BaH METOJ 00OCHOBaHMS KOM(OPTHOHN LIBETOBOIl TeMIiepaTypbl
OCBEILEHUS, TPUMEHEH METOJI TOCTPOCHHUSI CLIEHAPUS JIJIsl aJlTOPUTMa pabOThI CUCTEMBI YIIPaBIECHUS
ocBemieHusl. OOBEKTOM HCCIEAOBAaHMS SBISCTCS HHTEIICKTyalbHas CHCTEMa YIpPaBICHUS
OCBEILLIEHUEM, KOHTPOJIMPYIOIIAas YpPOBEHb OCBEIIEHHOCTH IIyTEM aHajlu3a M[OCTyNaromen

nH(popManuu.
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