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https://yandex.ru/video/preview/?filmId=9256307782318812490&text=3D-%D0%BF%D0%B5%D1%87%D0%B0%D1%82%D0%BD%D1%8B%D0%B9%20%D1%8D%D0%BA%D0%B7%D0%BE%D1%81%D0%BA%D0%B5%D0%BB%D0%B5%D1%82%20%D0%B4%D0%BB%D1%8F%20%D1%80%D1%83%D0%BA%D0%B8&path=wizard&parent-reqid=1592562173171878-1493071286528718857300309-production-app-host-man-web-yp-45&redircnt=1592563898.1

14930712865287188573003P8oductionapphostmanweb-yp-
45&redircnt=1592563898.1
108 Is Oy d ts deChtades iR GtfpsiZpaHaews.ru/2020/06/23/sozdakzoskelet

dlya-vosstanovleniyalvizhenifruk/

11 Bioloid Premium
https://yandex.ru/video/preview?filmld=15558463515997721162&parent
reqid=15931701552691203796954133057812491003p8Bductiorapphost
manweb-yp-
216&path=wizard&text=%D1%80%D1%83%D0%BA%D0%BE%D0%B2%D0
%BE%D0%B4%D1%81%D1%82%D0%B2+%D0%BF%D0%BE+%D1%81%D
0%B1%D0%BE%D1%80%D0%BA%D0%B5+Bioloid+Premium

12 APPLIED ROBOTICShttp://appliedrobotics.ru/
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https://yandex.ru/video/preview/?filmId=9256307782318812490&text=3D-%D0%BF%D0%B5%D1%87%D0%B0%D1%82%D0%BD%D1%8B%D0%B9%20%D1%8D%D0%BA%D0%B7%D0%BE%D1%81%D0%BA%D0%B5%D0%BB%D0%B5%D1%82%20%D0%B4%D0%BB%D1%8F%20%D1%80%D1%83%D0%BA%D0%B8&path=wizard&parent-reqid=1592562173171878-1493071286528718857300309-production-app-host-man-web-yp-45&redircnt=1592563898.1
https://yandex.ru/video/preview/?filmId=9256307782318812490&text=3D-%D0%BF%D0%B5%D1%87%D0%B0%D1%82%D0%BD%D1%8B%D0%B9%20%D1%8D%D0%BA%D0%B7%D0%BE%D1%81%D0%BA%D0%B5%D0%BB%D0%B5%D1%82%20%D0%B4%D0%BB%D1%8F%20%D1%80%D1%83%D0%BA%D0%B8&path=wizard&parent-reqid=1592562173171878-1493071286528718857300309-production-app-host-man-web-yp-45&redircnt=1592563898.1
https://ab-news.ru/2020/06/23/sozdan-ekzoskelet-dlya-vosstanovleniya-dvizhenij-ruk/
https://ab-news.ru/2020/06/23/sozdan-ekzoskelet-dlya-vosstanovleniya-dvizhenij-ruk/
https://yandex.ru/video/preview?filmId=15558463515997721162&parent-reqid=1593170155269129-1379695413305781249100303-production-app-host-man-web-yp-216&path=wizard&text=%D1%80%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2+%D0%BF%D0%BE+%D1%81%D0%B1%D0%BE%D1%80%D0%BA%D0%B5+Bioloid+Premium
https://yandex.ru/video/preview?filmId=15558463515997721162&parent-reqid=1593170155269129-1379695413305781249100303-production-app-host-man-web-yp-216&path=wizard&text=%D1%80%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2+%D0%BF%D0%BE+%D1%81%D0%B1%D0%BE%D1%80%D0%BA%D0%B5+Bioloid+Premium
https://yandex.ru/video/preview?filmId=15558463515997721162&parent-reqid=1593170155269129-1379695413305781249100303-production-app-host-man-web-yp-216&path=wizard&text=%D1%80%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2+%D0%BF%D0%BE+%D1%81%D0%B1%D0%BE%D1%80%D0%BA%D0%B5+Bioloid+Premium
https://yandex.ru/video/preview?filmId=15558463515997721162&parent-reqid=1593170155269129-1379695413305781249100303-production-app-host-man-web-yp-216&path=wizard&text=%D1%80%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2+%D0%BF%D0%BE+%D1%81%D0%B1%D0%BE%D1%80%D0%BA%D0%B5+Bioloid+Premium
https://yandex.ru/video/preview?filmId=15558463515997721162&parent-reqid=1593170155269129-1379695413305781249100303-production-app-host-man-web-yp-216&path=wizard&text=%D1%80%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2+%D0%BF%D0%BE+%D1%81%D0%B1%D0%BE%D1%80%D0%BA%D0%B5+Bioloid+Premium
https://yandex.ru/video/preview?filmId=15558463515997721162&parent-reqid=1593170155269129-1379695413305781249100303-production-app-host-man-web-yp-216&path=wizard&text=%D1%80%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2+%D0%BF%D0%BE+%D1%81%D0%B1%D0%BE%D1%80%D0%BA%D0%B5+Bioloid+Premium
http://appliedrobotics.ru/
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1 tod dztsy j dad

tdm. 11

#include<Wire.h>
#include<Servo.h>
#include<Multiservo.h>
Servoarduino_servo;
Multiservomulti_servo;
Servoarduino_servol;
Multiservomulti_servol;
intdela=45;
intval[3];
intval_filter;
byteindex;
int angle;
void setup() {
Serial.begin(9600);
pinMode(13,0UTPUT);
digitalWrite (13, LOW);
arduino_servo.attach(7);
multi_servo.attach(7);
arduino_servol.attach(3);
multi_servol.attach(3);
}
void loop() {
if (++index > 2) index = 0;

vallindex] = analogRead(A0);
val_filter = middle_of_3(val[0], val[1],

val[2]);
if (val_filter<290)
{

for (angle = 0; angle <= 90; angle++) {
arduino_servo.write(angle);

2 1 dzj " dzd 2

1d

tdm. 12

}

1 tod dztsy j dzd j

arduino_servol.wri(angle);

}

}

l dH

multi_servol.write(angle);
multi_servo.write(angle);
delay(20);

9 dH

3

for (angle = 90; angle >= 0; angle{

arduino_servo.write(angle);
arduino_servol.write(angle);

multi_servol.write(angle);
multi_servo.write(anig);
delay(20);

delay(1000);

int middle;
if (@a<=b) && (a<=c)){

}

middle =(b<=c)? b :c;

else {

}

if (b<=a) && (b <=¢)){
middle = (a<=c)?a:c;
}
else {
middle = (a<=b) ? a: b;

}

return middle;

int middle_of _3(int a, int b, int ¢) {

¢ ts dzf

tdfm. 13
ML OH d
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17 dz Mt tcOdHsS@leANUAIL ~( Hdzw B EZYJ deff v
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— Jwcnopr

MNocMoTpeTs R—

Beop @i BKN  @ean v

ObyueHue ma
. R BrifiepuTe Mzobpaxexna uz
3enenuii ceeT H (e GEANOE WK NEPETALLMTE WX
cloga.

Ofpazyos 3aobpaxeHwa: 4

" [ononHUTENBHEE A
Ck + \ &
\
X \ W
Bet-Kameps  Jarpyaurs \ anor 50 B ® MNCPTMPOBATE M30EpaKEHHA
T

¢ Google Owcka
(]

Pazmep naxeTa:

y @
KpacHbiit ceeT $ * -

Obpazyos naobpamenui: & _/" CropocT o6yuSHUA:

Lo M —
T

CépocwTs HacTpoim L)

Ch ot

Bef-Hamzpa JarpyauTs

[ononHUTEnsHEE

(@
a HUTE KRace ceefeHnsa 'l’

BeixofHbi& AAHHbE
.~
ceer

Kpac..

ceeT m

SKCNOPTUPYWTE MOOEnb, YTo6bl MCNONL30BATL E€ B NPOEKTaX

Tensorflow.js (i) Tensorflow (i) Tensorflow Lite (i)

Tvn npeoBpazoBaHna MOLEnM:

O MNnasawowan zanaTan @ KeanTosaHHES O EdgeTPU &, CxauaTs CBOK MOOEns

MNpeofpasosaHme BALWER MOJENH B KESHTOBIHHYE MOaEns Gopmarta tiite. OBpaTuTe BHMMaHKE, YTO OHO
BLINGNHAETEA B oOnake. MCXOAHLE NAHHBE JrPYRAKTOA HE CEDBED, HO HE COXPAHATER HA HEM.

mparuemu ¥OAa. KOTOpSIE MOXHO HCNONL30EETE B B3WER MOOENH:

Android Coral ZJarpyauTs Ha Github 0
For this Teachable Machine example, the Quantized tflite model is being used. It is using the

IELite Android
gxample. note that the example only supports models with 3 or more classes, even though the classifier itself
in the example supports 2.

1. Get the Android app example from Github

2. Unpack the converted_tflite_guantized.zip archive exported from Teachable Machine

3. Copy converted_tflite_quantized folder to the example asset folder

exanples/lite /exanp image_classification/fandroid/fapp/sro/maing

4, Open

exapples/lite rexapnlesinane clazcification androidsanpisre/maing javasoraytensor flonflite ey anples fclacsiti

5. Modify getMode1Pathi ) and getlabelPath( ) to

34
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3xcnop*mpyﬁ‘re MOAEnb, 4TO6bl UCNONb3OBaThb €€ B NPOEKTax

Tensorflowjs @ Tensorflow () Tensorflow Lite (D

3XCNOPTUPOBSTE MOAENE!

@ 3arpyanTs (ccuinka obwero gocTyna) O Ckauate @ 3arpy3nTs MO MOENS

Ccuinka oSwero aocTyna:
https://teachablemachine.withgoogle.com/models/[...]

Koraa But 3arpy2uTe CBOX MOAENS, WHCTPYMeHT “Teachable Machine” GecnnaTHo pa3MecTUT €e No IToH Counke
(cm. wacTo 33pasaemeie sonpoce: KI KET M 2).

DparMeHTsl KOAS. OpPbIE MOXHO b B B3WER

Javascript pS.js 3arpyauts Ha Github 0

Learn more about how to use the code snippet on github.

<div:Teschable Machine Imsge Model</divs Cronupoears ()
<button type="button" onclick="init({)">Start=/button=

id="webcam-container"=</div=

=" label-containet“></divs
<script sre="https://cdn. jsdelivr net/npm/@tensor flow/tf js@1.3. 1 /distitf ain, js "></script>
httpa://edn. jadelivr . net /npm/$teachablepachine /imagedd . B/dist /teachablemachine -

isage.min. jz’></script>
<script type="text/javascript”s

// More API functions here

/7 htps://githud. con/googlecreativelab/ teschablovachine-comunity/t roe/mester /1ibrarios /insge

2.3
] tjLbkd O] B' dd §(odzyjd mdjH
©OLd R kMmdksodwn &O ©OMMsswddd 20 dj

TouyHOCTb onpezenieHUa 3esieHoro ceetopopa
101%
100%
99%
98%
97%
96%
95%
94%
93%

92%
COMHLE TYyMaH A0O¥Ab nypra
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TOYHOCTb OnpeaesieHna KpacHoro ceetodopa

105%
100%
95%
90%
85%
80%

75%
COMHUE TyMaH A0 Ab nypra

[ ™ Teachable Machi x S = o x
C @
This link host

Teachable " ,
Machine. a tool that makes it easier for anyone - teachers, students, Preview this model live
artists, makers of all kinds ~ o train machine learning models.

tps://teachablemachine.withgoogle.com/models/mgOtkSaiN, Cx o 2 Q % 9 -

(=]
Choose images from your fles.
How does it work? or drag & drop hore

Machine lsarning modols ars trained an oxampics (0.g., images,
sounds, poses) gathared by the creator. Their results depand on the
data they ve been trained on

Want to use this model in your project?

See this link to learn how to use Teachabie Machine models in your
projects.

Report this model:

If you have concerns about this model, report it using this form.

This model:

S9N

[) fmodetison Output

[ | T Teachable Machine x|+ - 0 o

C @ 5] hiips/teachablemachine.withgoogle.com/models/maOtkSeiN,

This link hests 3 maching leaming modsl creatad using Teachabie
life. 3 160l that makes it easiar for anyons - teachers, students,
Brtists, makers of all Kinds = 10 17ain Maching kearning Modsis.

How does it work? or drag & rop hers

Maching Isarning modls ars traind on examples (0.g., images,
sounds, tha craator. Thair results depend on the
data they've been trained on

3
Impart images from
Goagle Drive

Want ta use this model in your project?

582 this link 10 laarn how 10 use Taachabia Maching madels in your
prejects.

Report this model:

If you have concerns about this model, report it using this (orm.

This madel:

=] sine-wihgoagl ks9in

[ fmedeljsen Output

The model arch

re. used by TensorFlow s libras

y

[ metadatajson

s the model metadsta, for cxample class labels

ion of library

Imodel weights,

3) OGtelzL SO 20 MKOtel Y tsdz

l B LOctkzLCd dz2O MdizOtlsWisdz dMmf sdz' L ts
nANndroid Studioo
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@ Android Studio File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help B )= o« 100% B Tue9:30AM Q

5554:Nexus_S5X_API_23
/ X Location GPS data points

Latitude
37.4184

Longitude
122.0880|

Altitude (meters)

Elevation Name escription

srar Directions.

7777777

333333

lted { Issd3 dzj sBrtsSHd BB BT dzts o' ff tsdzdzd Is
-fif OyoOls! dsHjdz2 dgj 2tetsMmjIsd

-fif OyoOls! ©BOdzjd MBLHOddZ 2 HOLOf OC
-lOctelzL dIs! d rAndroidSt@diaizts dz o A
-fesdL o jMisd OLBAESSCJtetso Sk tjyddBO tOL
-0QC sdzdzj SIsdls' 6 St wisd uco J M iEdzOLcB & tsida
4utcOodej dzedj M OdzOdzsc O dzd

ltejyHy oMmMjet Mlstsdls tslsd3jIsdls: , vyl HJ
SBtstezHtSo Odzd W dzgj MM jMmlsealzjls, Btsdz h dd
mMisw Isjrdsdzsecdd Hdzv fohi3sh d  tsdzdshls!
WEZdeC ydasshififits @ wStftej Hj dzj dedd tcOMmMmlstsw dad W
]l sissifBe HOdzjJ W BERHE ftedotsHdls! I[Istdz
1) Hddz (it lsdied Rftc OL 6 OB BIs OdzdzOW  tslsj yd Mise j da
AtsBddzdo ) WERS ydwdsd toOmf sL dzOo Odad W
fod Hd3j stse. uvtsMmils: dzgf LBV s tSf tcj H
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2 hj GH]d OO SERY &zj Cff HdY §skEshd dzj
sk jdsOokd o ©OKREOR ¢ cdaiied) @ LAz@&d o
Wwodw jlsfw tOMf L dz0o Odzd ] M ¢ dzORBDX o j Is
MedSi d SOBj', LOCt] ] djdds?2 d&oO h
fsdid ks st didpisc s af G o' L 0 Odadz” js ddOOC
dej Bsyjlk ssddydls' Mo jkHdEkosls Hiked

38



4 B 5tc dztf § M tg{GiB ZzOG 9 BREHLE

39

10Cdzs yjdedj d W Qdzmdzj ThsifdrtcOL OB 5
JtejLbd O] ftesHj &ZOdzdzs? tOBIST EkHOd
ftod dztsy j RSt o S 52 ksydsils: & &y jls
fjh josHdr & Mo jbktcWtstess. )} &zOdedtelzj Isfw
COMY sL 0o Odzd ] L dzOCt®R 7 ddy dlswlksdm§
fteOCIlsdydesmisd, fted hdesStsd ©OMY s
Bdesy jMlselz dz6e Hj2 M tEteOded yJ deder dz L toj dz

MTSRUS 4l =82 50 % M1 16:59 MTSRUS .l =2 50 % M1 16:59

P TensorFlow ® TensorFlow

Py
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s dMsS dMytsd Lo Odedets?2 dzdlsj teOlskzter

1. (ECtsosHMmlsots Tensor Fl ow [ {1 dzj € Istctsdzdzr
https://www.tensorflow.org/tutorials

2.1 jdzse ¢. 1. stodmMstczdtotseo Odzdj EkMmlstets?2 M
dL HOdzd § ]
RLHOI]j dz Msets: 1 Ry 2005 @GGH

3./ dlse ¢ ¢. 1. clMmdratasedwy Mmdjfr - d M
41 B. RLHOIjd& Msots {4100, 1998 GctH
4. ANJHJBOd 2OV fisctcPdsdgd C is[ots zdzdz P dz@

https://mintrud.gov.ru/ministry/programms/3/0
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gl sARQrrlrt13s JRrRYVLH R Jrrrrrfrilu

vfi1déc vrl[RrRAG

dd B ddyscd?2 ¢odzi SMy2 1 @dlstedd

[J1UV eddBOLdY ~ 76 ¢. utsylfl JUaz@iqmn sds o

1 Ok ytez® seo sHdIsj dz' :
stsCtsdzse [ drOddz ¢dzj SMOdzH tetso

C.lHEky., COW,f 1] dd&. 1. ¢. 1 0EdAKOd

I'e d njded ]
S IszOdz! dzsyls

{ H dzts gL &zO0d B tsdzj § fJjtemf Jj CIsdo dz
Is j -~ dzts ddts @ s | oT. ]l BL B dets M ls ¢ ¢ sz d
QolssdizOIsdL Oydd ddzyJ dzgd tedz’ n mMdMmisj o3, t
tcOdzt "j SOk dzdztipr | dz@ etpjj Miss MmJ te! j L o
CoOyjmsots ftesdLotsHMisoa ®, HJjEZOjIs jeEeB B

1J 2Hdeodlsj dz dzts, Yylsts M COYHT d3 GGt
ddzlsj dzdzy S sz Odz! dz" o3 M difiEls jlsdgGoogz! Ishigtsdiry Is¢ 5 Iztat€l
sOCtEPMmMIsjls M ¢ Or| HAtsdf CdstsH sdpo WL Odzdz" § M
MsOdeso W iIsmw Bsdzj J otsfistcj Btso Odadz” d3( .

dslstsdls SOCYJ BldiIsdls!, ylsts dzOdB sd
HOdzdz" = MdMmlsj &3 wedw jlsmw  Csdesdzdyd M& d
tc OL dzd ydz J§ mdmisj d3r z dz3dzts 2 Is j thdgeh B H =
Btsdz' "ddemlse © N dlsjdzj?2 temMipdd. s fted
f sdzd o O, fsmMtejHMsotsdy COf j dz' degsects (Stofs
LOGtstetsHdz' « EZYyomls< On . RMatsHWY dL otMmls
B &zO o' BtcOdO H OdzdzOVW s ] 3O.

[ Isdzd wddetg 2z s MidsiBYj KABzaRdGS 2 tcOB SisT
QolstsdBOIsdui MEd2 Htesyimm or cOh Jdo Oded W
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felsts Ao . l el 6 Bdz 9" .Oh 9o Odad"
f sdzj Hise Ols j dz' dats s ¢ ¢ 5 30O dzH d Hj2Mbe
Eidzsoedw e o7 cOM do Odzdw dzj detsdzy CtslsH PozH
tcOMlsjdzd?2 d octedBtSHO. l j H! Hdz?v C O)YHBG
sflsdB3Odz: dzf | EkEfmdzcedvw tlsdzdyos lsmw. 1 Of
dHJ Odz! dzOW 9 dzOy dzsMis! oL HEZR O Hdz dzO
] et LOB] sdlstlsdzyg® O | k) H 50 Ols j
teiqddpr tOh do Odzdw tOL dzd ydz

A J dz tcOB@®Ustt OB sIsC O 1 W W piisls § alxdgts 2 OB ¢
MsLHOdd] d BlsdzZOHCO BOC jISO OolstsdzOIlsd L
CtsdzeS Ztej dzlstso .

[ dzv HtsMisdy jdedWw HOdzdets?2 yj dzd dzj tsi
L OH OYy(d:

. RLEYdIs! dzjsBratsHddizr ddeW stcdzOyds o ddz

HdzW ML HOddwY &OC j 0.

2.1 OL OB kO Mojkk kM2 iiss O.
3.0 dMOls: kjMmstsoatsj 1 [ HEY BJSsC sdilsts
4 RLEYjded] ddeW sted3Oyd hdztso g iYW scls @ § o O d

42

sy §ddyd Hdv d&OfdmOddY mMfJydod ds2 0

RLEYdl! dzj sBRGHJEEY d daW tstc dsBEH] ¢ dzdfi .dzv

1 sig@OOBOB SIsOdzdz” 2 d30¢ j-dsts Hisjjdif dzd dgts
Mls Ols smdse 2 C0OC Hdv e dz Odidevd o fizg t
ddzo jmMisdyd?2 o ftesjCls.

1 BoadL dz20 O WIOBBSISOdRZO Mf j yd Odz dzOW
CslststcOW fsLotsdzY jIs HtsB dIs! MW 9" MtsC
cOL dzd ydz' = SCkdzt skte. ClsO tslsdzdydlsj d dzO
Mej Hd CtdS kztej dalstso .

Il T osH: dgf tetsj S Isdtetso Odz d wlsdzOy j dz
Cslsste” 2 ddi3i s wlsdddd Bl etz ] cg s 8 6 I8 dz
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bfitesh Ojls dmMitsd LsoOddj HOdEscEs kil
BdLdgls j &z, SO sfdmre0jls: ¢dz
ftedBdzdL ddijrg tdef §d, d MOdBs] 6 &zOo detsd ,

1 d BBAatSH BBOW dde stedZOyd v

bolstsdzOIsdL dtetseo Odzdz" | Cclzdsdz j e S
Mydydod df 8¢ HOYqdecod d SCtBYfdjc!
sBj M Jjydoe Ot ls tej Gdzdtetse C Iz Bd ¢ e dzd o
5B tc QLidsjlRtzd tolz j Is pw Isg d3ffo jdmOO) Istiastdnds ¢ kotgds oHjEL
Fedzj Sdmdzsets ¢ OL O, PR O szEt® Y f5dzd
fsdzd o G o Is ts BOs & BORGAt8 Rgy Otz ¢ dzd BZOISO Isj {f «
" f sdzdgw s Mw ¢ s dzj € Mdats: d mMdzd oMy 1
s e dzO fn sasO dglstsy, dzts B EZzH jIs MdzdL dls' L OOl
sSBSiczHS Oded v .

v O0¢, My jydodz dgr j GdHtOo dzd yj M¢<
Qolstsd3OIsd yuj MEBded §f totsh j s dzv Ytz ise I3 EC 17 ¢ ¥
cdBSCddd IsweOdd d cGdHtetsyddzddHtORBd. .
Qo lstsdzOIsd yj M< d: GdHtesMd Misj d3r MtcOB Ols
tcOMhM d to j-Ldfdf Wi tsfar h jdzd W o dzzlstej dedzj 2 Isj d3f

s OC Y j Qo lssizOIsdL Oyqw i tcOo dzj dzd W
fojHf S&ZOGCOjIs dMftsdz LsoeOdedj IsOSCdr Mmd

A [ dzv C ts dals to ts dzv sBfsSGtej o 0O: , 1 d
Isj B J e Pls kHa@lig yd € d , ZzOctcj 9 Olsj dzd , md mls
oJ dzsddzv Istster . v isecdz@ €y s Otc Greo dzjo ddflyr , fid
sBtcOB SISC Jf SHdOgide@#?O,0o SLHEZR L OHOdzdzts?2 Is§

A bolssf sdzd o : tsls toff Lt e EHas®@ jugj e ©d
tc OfjtHtg dzd Is § dzt dzr | stelzB & d dzj § tsfipt©id B fiplsin)
o' GsHdzs?2 f L CtdesdBd yd MEts?2 Istsysd Lt
Oo s s fdad@® ). sdzefsydz” 2 toj L EdzOs Ol s Hic@n
SOC Y] or MsCd?2 ktttss j dzOC @ izts it G f dzd 1 3¢
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f sty dz" &3 dZ2OMsMsds d OolstsdzOIsd yj ME d d&3d
ddsdd ¥ hjesmw Ijrmdzdyd MEtsets tsmMdzOM j dzd v .
d YdHGEd] (BHSCBtdS d. 1 sHOYO t]j clzdzdte
gL d3j ew e h dd3d o dzOy detsfls! f sYyor .

A [ dzw ¢ 5 distictisaiabsw sMme jh j dzdesmisd .
tcjekzdzdtclzj Isfpw tcOB tsisT 1 CteOdzts @ L Ols j dz
dmssydzd ¢ s dMSEMmmlse j dzgdesets Mo jh j ded W
Isj fdzdy, t©WOBtSIKOshdrn o EfMdzsedwrn (Bl

A [ dzw ftotseo jtoCd Lktesodzw Lsadzjt g
Ctsdeyj dzlstceOydd Ecedzj Sdmdzsets cOLO dih O
1 st sz HOLYdSd ddet MdcecdOdzdL Jqolzs &
ftocso jlstcdo Odedw, dzdets LOfEMECOsIs MdMmlsy

[BT ydets ofMmj 1Isd kEMtts2MmMlso ®© MmMoatsHWIs
y B3 seiMmMfijydeOjlsmw EZHeBMlseats k§ tcOo dzj d

vdfddyr tBiMmfjudeOrls YSHH] ey Oded
dmeEkmmlse j dzdzse 5 € dzd BOISO HdAzv o' teOM do O
ftesHkzSydd (L jdzj dad, tcOdzgdzd » o tsh j 2,
Codzfistedz A g g Bz dfsv HastetsEEmdzz Yy d o Oded d d 1 ¢
sBd MyJudb! JJi B Mtz ©LEfOj B3EMis! ,
Ftesy O2 dztsfls d or MtsC sy CoOyj mMseats ftc
dimyf sdz' L % sfw Mo tej d3f dedz" § MdMmisj d3" O

1 Oy dzts f sHtsSBtcOIs! fsHAatSHWh J O jto]
ftoes] CIsdtetseo Oded v . JYIsddzdL Oydw Ef tcOo dz
fsLotsdzY jIs fHHjtYy o Ols! dzzy dz" § 8¢ O
L dzgj eetsf slstejBdzy dedd, O L dzOydls, d MmdedL

sl dzj € OolstsBOISdL qtetso Odzdzsc 5 6
sifdzdyr t©OBBIOjIs Mdzj HEEh Jd3 BBKOL 5A:

A [ OydS¢d Isj B jtcOlszter ¢ s dzls tg ts dzd
Gtolzdzls O. I SHHjtey Odzedy MIsOBJdz! dzr = Isj dst
91 GCjlsOIsdodes 2 fjtedtsH, wtBiJMfjydooOjls B
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M shtsefMlsokzjls §tsoMisffdzdtits Z&BPO2 dpsh dzd
ftojHEZMBsSIStej dets dRdese sV ickzmdesj Glstsi dzj dad
COYHBA wttkMmj d tOBlkOsls djL O did Bs.
Ykt toj Ocdteso Ols! 20 § slstcj B detsflsd tcO
Ckdz bkzte ©BY | @ JazrOths OB dzdykz d&BjyHE
sj kB jteOktets?2, O §tod Mtsddy Yydets?2 4§ Gt
H s dzy dzO fmdzd ¥ Ols* Mw YlstsB " Cstcdzj 9 OW
v B jteOZO HEd O MsOsdddL Jiess Ols!
Ctsdzj BOdzdw B dzj Btsdzjj 1 CGtOHEMO.

A ] zOy detsfyls Hisdzy dz0 tjebkzdzdtetso Ols
Otk detsets oL HEZRAO.

A 1 0kydsd, Codzstesdzdtelzs M d j o ts
sBd M judoOrndj oCd yjddy d of ¢dz® yj d
iMmlsjMmlse jdzdzts? ( Mtsdzdaj ydets2 ) Mo jh j dadatsin
1L dzj Clstetst dzgj e d d . stesdzy Ists@ts, sdzd o ¢
dz) sB~BHJ dBsMIs (. vOCdd3 BBOLsd3 B J MY J
ftcOodd dzsets fteslsjCOddy sy Mifse Wi

A 1twed LOfEMS] MmdMmlsjdr o] dzlsd dzv ye
stsdz Cts5 Isj S beh [dR ezdeslotgizils j f dzd yr , dzs
9 jlstc® fMdzOtelzy .

A ltesyj Mmr fsdzdea O d kZHtBtj ddw |
fllsOlstsor B ftosctcOBBOB] . J dzd - X
ftesdBj yzlstsyds j ddasjteoOdr . | ftesctsjfr
fsBtyds | tHdzifjvefty? fsfo j 1 j dzdetsisd 1] Is§ ¢

RMMdzj Hizv CWgiflaudzd2 R vt Hrdu 61 R
cuf1éc vrlfBRAGE O] HBEEI] &j dzédj
flH j ZO!' dzg B BBHJBE t©OLOBBISOIS! HjhyY
Bzt e sW z2dz yd sdzOdz' dz0¥ §f Ptc OB teGHRREEMNH, O
slsdzdyos h d2 v s CtdSktjdlsses ZHBBMIse

] SOuyjfMsej EftOodweshjet 1 dzj di3j &
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dhf sdz? L so Odzpw RIS tesC sdzElstetsdzdzj 6 AT MEC
(tedmizdzsC 1) , sO¢ ¢C0O0¢ dzOdzd yd Jt tstadsds oh
fsLodzw jIs §tsHECdzt ydls: Btsdz h jj Ctdzdy
MtcOoadzj dzdw oL wWdzdfm! MmMdzjHkeENhd] BICteslts
Arduino NANO, Csdzdyj Msots ydWwtetso™ »
tcd OdzdL Oydd Of f OtcOlsdzse 5 BB BT tizh) ¢ MO dzj

_ . M x % eArduinoMega

[ dzv lstsBtcOy j dzdWw § sdzkz yj dadets?2 d daW¥ st
COyj Mo j S lstsidddE M zhBzflded2 (tedMmizd
d deW stedsOyd v, SlssBtcOY O] &ZOW dz©@ H MY dzj J
Hisf sdzdzd Isj dz dzr d3 W OCIststotsdz o' BisSte©® H O da
(OdOzsed Mlsswlils L dzOydlsj dz' dets Htstetsy § ) .

{ f HEz2E_CD-H MY dzj 2 1602

[z EftOodzj dzdvw BJS tetsC tsdgls tots dzdzj te &
BOddf v Istste. 1T Bt § QAKYRR 3H o Heqtizjdpsts
COC HOddzr 2 Hys2fMsdS B' &z o &Oddud
fejH HEP jes fesj ClsO) .

{ dMEz3es S 52 IKY PR3
[dzv o §tsdzdzj ded™ WEkdCyd2, Istejelzs”
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dzj sBrtsHdd3 HOIYdS SoylOsts rdats cotsj Hojtds] dffj txtadin |
COC ftod lCds yjddd &BdS st sdzlbstetsddj te
f OO sess. 1 COyjflsej dEsHEzdY toj
MY sd RE®HEsH#dzr 1307 (tdmbkdesS 4),

or ftsdzdzv jIs ff sMis Ok @F sege” §f BY Pls Ot BP dz! "

{ d ME4ERICESH 2d? 1307
rdv sflsdBOd dsets o' €O do Oded™ tOf

sj & jcOlktcl d o d&zOy dzsfls! oBLHEDO.
Ctsd3tf dzj Sdzr 2 HOIYd< or fi)t Oy lssipdsts(c o st
s5j i3 jcOkktsr, O ISOCY ;] BEUE2R®BMY ( ©dzs K tzs &

COC HOdgdzr 2 HOIydS¢ tBdZOHOjIs or MC 52

t d fkzBzSME-280

) COyg Mo j 1 dzj d&3j dzls s o s tcj HJ dzj da
(ted Mz dats € 6) , O Is0O¢YJ sftcd HJ dz ded W
ftoj HdZOECOjIsmw dMftsdz L tso Ols! 0OdzgOdztse d ydz
d HOLYJS bkttseodw o dzOy dsMisd §ysr ) .

{ I MEeEs OIsydS bkesodw o &zOy dsfhisd § s

1 J8BRtHd B3 Ho@&ds'j Mzt Hdzv Qo lssdiBOIs d
sCtsdz HdzY fetso jlstedo Oded™ Isj §f dzd y' BYJJ ' oz
48 (tedmkzdesS 7)), sO¢ dd3ddils dzOd dzj dz
dzj sBratsHddi3r | WlkZdeS ydd.
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t Mtz etsor 2 HoRYFMIsj dz2 28

[ dzw QolssdBOIsdyj MEtsets f tsdzd o B>90dz] ts
(tedmikzdzsC 8) , sO¢ COC o' fdzdzw jIs oM
sflsdBOdz dzzs Mistsd dzs s .

¥

t dME8E®ES tco s RGP s H

rdzv  fjtejHOyYyd ¢ tsdzkzyj dzdBluetoothddmidrtatiz -
HC-06 (tedfkdss 9), kOC COC HOdE 2 o
BsHbEZds OoltsdkOlsdyjmMSd §oHSd yojlkmw
fidtejfteshdoSd) .

t d mEzeBlietoothdzts H BHE-06

[ dzw tcOLtcOBBISCd Of f Otc Ols dzts ala M+ €
fpdzg Hizs M j 1 dzf d3j dzlst :

1 ArduinoMega( &i3d € tots € ts dzls tc ts dzdzj tc)

1 RTCssHizdz? 1307 (HOLyYydS toj Odzr dzt

1 BME-2 8 0 ( Ctsd3tf dzj € fde 2 HOIlyd¢ (
otsLHERO, Ijd&f jtcOllkzter d HO8 dzj ded W) ;
NTC3950 (ljtediittcj L dMmlsster dzO 10
Y s2Mlsd ¢ HKWYER3IsMj o 52
LCD-H d fipff 2 ;160 2
 Olsyds¢ Ektetse;dew Y dHSMIsd
[ Olsyd ¢ kZtoesodgw 9o dzOy detsfilsd ¢ tsyor
HC-06 Bluetoothdzts H Iz dz! )

=4 =2 =2 A =
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zOetsor 2 HoBYEMsj dzz 28
4 J oo 1 8GO, tsH

49 jJIstsHBHT

tdrdmisster; (10 €[ B)

A Blsstej IGH-FPRSS te

[ 5 H EMBDSFET IRF520.

=2 =/ =/ =/ = =

RdzW Stedz3Oydw 5 dBsH jddAsdy wWpzpda d alz0v @ t f
{ shisgoe [ 4

1 jwor 2 1 lsOf

10 fjtcosds { IsOf ] tOLtOBSISSd k& d3dets?
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Mewars ¥ 3anoura 3anmce ¥

Daitn ¥ Omxpure ¥

smart_greanhouse §
ude <Adafruit_Senser.h>
include <Adafruit BME280.h> e
pdasruic BME280 bme:
EALEVELPRESSURE_EPA (1013.25)
L& b 4090
#define r 10
BIN_LED 3
PIN_PHOTO_SENSOR A0
e joysX Ald
ne joysY ALS
swPin 53

int ViajPochl;

void back() {
ne inl

Arduino Mega or Mega 2560 na COM4

tdmMzdsy 1 csctcOdsd3d tetso Odzd J B CtetsE s

Arduino
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&6 Water < 20)

T O T A A B

Vteddztsy § ded 1
{ OffudlsOj B BB j & S5l dzyf®ldz: dzis G 8 |

GtSH Iz sBh OW f dztsh OH ! Isj § dzd y Mistc Odz
sdzj Hs9 Olg j dzj aas? o dzts & ol HAYddcBraintizd | Is 8

t OMmMMydlsOj &3 tsBi jd&3 f slsj dzyd Odz! dets@ ts
® 2020 ocetsHEZz BN OW  dztsh OH! Isjf dzdy
ddzj HiSO Olsj dz' daets, yJj dzj 9 52 216 tc detiziad srlzO ts fr) M)

t OmMMmydlsojdz tsBi jd& tor dzf O, Cslstster 2
fticsHESBM) : o stOmMdtsHOteMEtsd CtcOj tsBh
400 GO. uwdzjHtO Ol dz dets, yJj dzj ots2 tor dzt
8 d3d dzdzd QetdzrBts ©



b B 5 tc dztf § " tg/GiB ZzOG 9 BREHLE

63

g sARQASJTISOARS 11 3L R s{fI?25u(t13l ©R

P01t 04 fvsd oo [IR[ [vd [ c Y [rllr1d{1
fnPosei dono

RO dzse | J OteH [ dzj cts9 1

[1Juv A = 31 cettesSHO Yy jdzwe ddzm¢,
1 Okzytzz e so sHdIsj dz'
[ soydsitses 1 i3dlsted? 1 &ZzOHddBBdteso d y,
LOs jHEEN 2 dZOBttOIsstedd cutsoatej d3j dedz’ jJ Isj A d
Y J dzv B d dzfy €

IlrrrliRre
dEClPCOsts Cd&OHjL' dddzj teOdz dzr B toj f

dzj Wlsjkzddzj o sHisStcsHiS, Bdtdtedyj MSdr to
Meh j o dejMStsdz S5 ©OL. 10 OSlkdyj MS !
400 B3 Miststetsy H j dad 2 f sdzj L dzg' n dme s C
Blsstesy Hj dzd?2 dORtsHWIsMWw o dzj tOMY tcj H
ftedyddzO drn oddjlstsmilsfEddlso dj HBMISOItsY
sjrddSd. [ dv dOYyOdkzO wOLtOBtISSd 1Isdn
Mtej HiMlso O, Cbtster j dsckls L Odgj dzf Is tzts ni g
CdzdBOIs d dz0 oetsHj fHtedmkzlsmMsoakzjls  sMmilst
HtsB" 9 Ols! dzgj WiIs! d c¢OL ItcOHJdydtsdadz d3q

Wy dzw j Is fiyw HisB '™ YO ) s ous 2  f
b jnmdesdzsedyj MSd?2 ftesyj M o' ¢ dzvdr@f Is
dzj WIsjHtsBT 8 O h j2 fdZzOWiteds] dqdzd B J toj «
HSBM Yyj2, 0O MORBI MSoOyddzr dzOrRBHWIsSMW

LO Mydl HEZdddktsects ftHotSHMBSEES IstckzB 1 tc
fJteJHOjIsMw dJdW stedzOydw B 1 tcfors Hipj sadd
stczesftesotsHEz §fsMiszf Ojls Md3j My cOL O,

Yyjdzstcz ZftcOodzjdzdw. wCo0OYdde dzORtSHWIS
Hiecze® d IstejBlzjls ftsmMisswdzdztcets oadL Z2Odz «



b B 5 tc dztf § " tg/GiB ZzOG 9 BREHLE

64

GHJ f s Jten dzsSMis’ls O =R "H Sdgj i ts s e ts dz! 1
f sd3tsh + mMfJ ydodz! dzse s C st OB dzv dzO0
Of f OtcOIls (1 ¢) . s st OB dz! fsHf dzm 90j1Is ¢
fiesdLosHdls ShdBslste, §osHddd@OJIs 1 ¢ d f
dJMdzd Yoo jtor eSO dkSEHE®R,fSEOGC 52 i tcd ¢
C B dzls to s dzw MsOdzse dIs! Mmw syd dz Is tc Iz |
dzi & 5L i3S § tztizdzte ts dz! Bseckls Mhkeh jMise dzvw Is!
fsHotsHdZr » Of f OtcOIlstse (o111 ¢) . b f Otc Ol
fsiistsw dzdets kb j Miso dzklg Bs X s dzlf (6 t&dzH o dlzd
dzj W Isj f tctso SH O, sMd3OIsted 9 Ols Mm< o Oy d dziz
fsdzzyd dzdz" § HOdzdzr § 9o f Odgw Is! d ftmdzj
fdtejHodyjddY ¥tgedahspddioRd jo ¢11 ¢ HEd
BOLE H&V §(BHLOWHIESY] tgfsdipo WiLddw frp ' Hf dshighc
Bsdzd sstcd dze O d C B dzls to 5 dzW Of f OOls H

~nOtcOCIsjtedMisd ¢ Odzd : 1. 1 4 BtSdzr hdJ tc C
stdamistelzC ydw Of f O Ols O, fsLotsdzwe h QW
HjlsOdzj 2. 4 . l sL d3tsy dets s Httaftsefridds diy

sBd M judoOrhddsd Hodxyjddj ftslsde Isj-
BstcmMSsets L dzO. 5. 1 twtsctcOBBJtckzj &3 2 O
9 Oobtdtddtsds tcjyddsyj. 1 2020 ceBHEZ O
Of § Ot Ols 1 sfj 2 Hdz, H dzw ddzve ts IdfttsoHda ] tmdf
Bsdzd Iststed dzc O, OB ItejBEZjlsmMw ©OL OB
bydlsr e Ow 9" h jdL dztsy j dzdzlz © OCIszOdz' detsfl
yJ dz' fMtsL HOIs! OQolstsf d dzis s H dzw ;{0Xe
OQolstsdegsdidetsets Of f OtcOIsO  H dzw d3ts dzd s dztc d d
HisMiIsdy J ded'wdzdy jfdis s ©o dzj dz@ Mmdzj Hize P d2 L C

JftejHjdziddy btejBlzjd' n WkdSyd?2 Hdv

-1 0 dMOdedy WERIyYdd OolbtBOBdUd MEBEB



b B 5 tc dztf § " tg/GiB ZzOG 9 BREHLE

65

10 dMOdedj WkdSydd OoltskOlsdyjMSset
1 OLEOBEKSO OdcsiedlsdEO Hg"Y 1Y jj oy 510t G
1 O0fdMOdzedj] OdetedlsBO oMY L dzOs Odzed W

-t Oy sL 2O Odzd ] s OMmder = tsBJ jJCIstso o H-

-1 OL OB IS O dzO o dAapgAfs ¢y tftdodzsh @ &

-ujMsqesoa Odzdd d dMmMMdzj Hse Odzdj T ts59 4 H,

ltwetso jHjdzd] bRHbdictse Odzdzsc f dzj Wisj ff tot
stsHT d2Of dMOdzdzr = WEkdeCyd?2, Wlsts fBHIsS
Isj SMisj §tdzds?2 OBl

{1 {l1¢Cc Youu?
UBSLHOdd] 611 ¢ 1tMi2HBA
OB &z yQ@otzd yj MSdj ~OwOSlsjtedmisdsd

[BhOW &BOMMO, ¢ 6000

] OB OtdIs™, M * z 40 * 35 * 25

f O¢Cd B3O dz¢ dzOWY G dzkz B 60 d&Jls

f OCd B3O dz! dzts§ o tej d 50

4 BosMmis! fjtcjHod dzJ d3d ¢
9 SH | Bstem< d n

[ OLOBEISO Stdilsttzeydd Sttf ko
dots¥ tOBSlskz ZOYyOdzd M ML HOdd W

ftcJ HIMIsOaldag flas ap lzfl f tcOBESISOdzd o f-AcsaGt
BBy edzse s iISH J dzdteso OdzdWw fAsff 1 o 190.
sBl jHJdww drmr © ftHfmetteCd d MeBtRCEZ.

sBtef zfm ttsBtlsO MBdOj sy dL ¢ tsdzmls
d ftesdL o tsHddznw ZOBdT + O dz@astEB) s tellg G
fsdzd C OB Bd2OISO t6OL dz' = MOL dyfpictsh (GH 6 d2
dzd o J tmOdz! dz d3d tslse jtemisdw d3d, Ylsdzd §f s
Cstef MO, O ISOECYJ HOJI oL B3 detsMmiss H
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Codi3f sdzj dzlstseo, dzj tWOLtwlkzh OV jets fjtco s
slsdzd yoOjls dzOh Of f OtcOIls Bls OdOdsctse dzO
Cstef MO, 2O IstejBlzjlsMOMidL 3§ dedzlyis tc s &k
ftosdL @ sH dIs! ddzd L OSEkf Ols! ofmMd JcEt H
HilsOdzj 2 CtdmMlstezCIststcO®, MCte] f dzj dedz” = df2
BB d 5 &Bx&.

 OLtOBBISSO citedidilsduydes = Hoady dIlsj dzj 2

l sHO tyJ dz Octej Mmdo dzOW MicjdH Q,lsts M
Btsdz! h 5§ HOo dzj dzd J f SH O BHB2. [T tc J
BOGc dzd Isdzs?2 W lisr sO¢ CO¢ dLcetslstsa dzj «
dzOH § 3 dz" a3 , fSHHOE IsfMw ] BBsdzlsz d BCl
stsBtcOdzdz" 2 HodydIlsjdz2 MMmistsd)s L dz@sfis
dzj 65 BEWIs?2, dOf j yOlsOdzdzts?2 dzO 3H { to
BOcded s’ (20 B33 [*tsiSteles fif Bz Wdgh?2 §sdih O
CodzBlz ) f dztslsdes L OCtcr » O jecdME © g et
COyjmsej CtdzBr, & GiRgEsd doo Bdd . dzdlks
oMo dzvw dzd ! d § dzslsdes fted S dzj o Odzd i+
dzj fSHABHWHh 2 HdvW dMftsd Lo OddWw { st
ftosfz2mMC Odzd o tsHIEz, d okt fjtej MisOo (
dmMftsdz' L sS90Isd j o BleFdizsd 3 6 Is Issdz! €5 tSH
B3 Y dzts LOCtr IsH f dzts Is dzts LOCtckzydoe O h §
Hodx dlsd dz¥ {f td jteioirplissCHejdegddzO o

1 smdzj ftesojHjdedY My IsOdzed 2, or wif
FHsodzj sotsteWw s s IstcjBtso OdegdWw d3, O ©C 3 § @& d
dzfj ~ o9 0OlOdzts, O fted bkojdzdujddd dzOff tow
Mz sOdzs M L OhM dlsdesets yddzd dzH tc O, d od
dMfsdz’ L se Ols! AUV ROV 560KV 3KG §fHS
Al 2O IOCtsets Hoadydlsj dzvOMmMHtsOBpk | Is6 36
o &BJdzzlsk (6000 RPM) d t©OBtSYyOwW @6 dzkzs
L d&z20yd s dz¢ dets dzlz y" § dzOh d=r MB Milse j dzdzts
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BOG dzd Is dzts 2 BzWIsts?2, sO¢C Y j Truster
LOdLddcte Odzdz’ 2 HEBO29 jt,h dlsylsts tOLgjo
sjfdzsor Hjdzjded) BEESCO kfwOodzj dedw. st
ol tod dztsy 4 ded d 1 .

RLeCBIstsoadzidzdi SttcfbmMO d BdZsSCO EftO
Czj CstesdzdC O, biGOodvwshow Hadydlsj

My J yd odz: dzlz & GJtod3j Isd ydzlz © CsdzB 2  Hdzv
HE 2 d@3ts o . 2O ddiidls BB "ts] Blso jteMmlisd
M smMtseBdzO® " Hjtey do Ols! Biedz! hts] HOo dzj
fdtwejHady ddz OdzOdzdL O Hi2flsad2 ¢11 ¢ dMm
Board, IsO¢ C0O¢ HOddOwY (OO M smtss dz
sO¢C % J 2 gb RAM. 1 © o' BtcOdzdzts 2 i dzC
Coli3f ! 8 lsj tedats § L toj dzd J . [ dzw Zf tcOo dz
d3d ¢ te 5 € (s tzls AT dddmji n o NANO. [ dzv fMmewLd
SHdtsf dzOlsdgr &3 C s ! ¢ Isj totsd3, dmf sdz L zj L
stsdemistezC ydw BdzsC O 1 dzj Q@ lotd wzizdf § Mzd f{tc j H

[sddudj Gl OdO&sc o
1 On OffOwOl d&jjlk dzj Sshtser j slsdd

o1} ¢ slstster §J fted s dgv B IsfWw HdzW teih § ded W
ststef jH', vyt EkejddydeOjls di ©wOHJdET
ftoj HdZOL dzOyj dz HdzW OolstsdesdiRdese s tsditsis to
Hisdzy j dz B Is! o3 dzd d3Ofiipts dzh Bxezd H tiz® B¥ ts & E3ks d T
2) 108 dzmistctfr Sissedzy jIs MsL HOo Ols! Ctotf L
B dzd BOdz! detsj otej BW, COHO jdgd idfkdovo Isks
ez )y detsets BBBtckzHSo OdzdwW . stdmlstckzC Isste
ydq ded Is tc O 3’ 1 ¢, O OS] M dedisg Gzts ik
sBtstczHse Odzed j . 1 d2pdeidedf 2c joHdrHs Opig di fitlz 3 g dzd d

JrosH’ s MLHOdd® 611 ¢ ) sMmj2HEd
) smdzj MGBLHOddY vy,j &scts Off OO0 (
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Yylsts 1 sMmj2Htsdz ddzd 4 Is L dzOydlsj dz' dz § dzj
tcsB Sls i diej @ j tlstdif)v d LOs Odzd o Oj Isfyw i
Bsdzj dzls Odz! des tsBd2tsodIls! 1 [, fjitejcetejo o
Qolssf Jiztls©® IstcjBlzjIsMmw tcOLtcOBBISCO Mt
Bslststc Odzd . bydlsr e Ow 9r h jdL dztsy j dadz’ J
tcsBtslskz dzf § deC Ougts . o dzvw B dzEyh j dzdw tetsB
BdzsC 1 dzj Clstetsdzd € (, L Od34 dzd Is- My Hddzd |
AjdzO MedadzOtcdsr =« f jtjH]dZ8C M Eyj lstsd
McOodzd B3O M T CEZfCB2 ctlktoaets ttsBSISC
1 tsO0dzOdzdL Jtetso O 6" detsEC 11 ¢ BT dzts - dzO?
119 MUR Middle AUV, Ctbtter2 ddijdls

MOLOClsjtedMmisdSd Off QeOls® Mur Middl e

https://robocenter.net/qgoods/kit/middleauv/

]l dzj b dzd MurMidde AUV Y tcj H MIsOo dzj dzde r) tod dztsy J ©

[ Is dzd Widr Middle AUV _ts IPoseidon

l tslddydj 6ls 1 tmMj2utsdzs, ¢11 ¢ MUR M
Bjde " jj dzgjteetsfislstejBdzjdedj, 6B ©COR
mMeeMmilse j dzdzr 2 o dgzlstej dzgdzd 2?2 dzsSC Ozt dg" 2 My
H dzw i tcOo dzj dzd W BslsstceORBd M §sdsh s
dimf sdz! L ts9 Ols Isj n dzBdzsc d d Csi3f * v Isj t
Qolstsf ddztsls O. 1 sfdzj Isj Misd tetfsts @'dad &8 9 O lez3*
Mi ddI e AUV H dzw HOdz) dzj 2N j G s MtsL HC
Bsdzd sstced dze © f sHOoBBH M EMis! jor " HBB' 9

l osctcOdRRRdzts | i tcOQodzj dzdj tetsB tslstsdi

1 JtjJH t©OLIGOBEBIES?2 Oolstsf ddazsls O, a3’
Hisdzy jdz o i sdzdzW Is! 09 N thdz' bsBfgilsB @is'dzy j Wiz
RiWksjftesosHO &0 BftejHj djdde 2 EyoOmlst


https://robocenter.net/goods/kit/middleauv/
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fsojtcrn tOMYf L dZOoOdzd jd3 BB jJCIstse, dOn

| Mlstets j dzgdzOv _ BlgiB dzd 515 j § O

t OL teOB tsls yYMUR MigldlelAYV d d3j j Is e slstsalzs B dI
oL@BHH j2Mlsoadw ) tesBtslstsd M § tsd3Python w1
[ dzZv OB BIsT dzj 5B n» S HMpIGS fififs L ta @fis™ gyt j GiRddg
LOf EfMmisdIs j 65, Ud ed L Mud dpEj W jtied off ta
BdBdzdtslsj Cd, dOdBz slsCtcr 9 Oj Ismw o 5L dgs ) dz
sOC Y] EftcOQodvis! d@BolststcOBid:

. auv.set_rgb_colof( yoolClde yj dedd Y ssHMmo s d
. auv.set motor powel | st te O o dzj dzd J

. depth=auv.get depthlio sL o tcOh OjIs Isj Czh j s
.yaw=auvgetyam)i o sL 9 tcOh OjIs L dzOyj dad j

. pitch=auv.get pitch)T o sL 9 tcOM OjIs L dzOyJ dzd j
. image= auv.get image bottom)i @ sL 9 tc O OjIs o dH | s

. image=auv.get imagefront)i o sL e tc O OjIs o dHj B MM
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ANzdzS ydv OolssdizOIsdyi mMSEtsets kHJjtey do Odz

vyissBr ffjtojHode O fjctseabsB@ dzj SB - tSH(
SHd&ZOSC Bk cdzkeddz, § OtcOdzdzj dz dets ) o
f SBHHjtey OdzdW Gcdizzeddzr dMisdz Lizjd3 ftesy
tcd Gzdzv Istste, O Jd3j dgdets d3F L O3 oW j &3 Isj !
BdYHE dzy dets?2d ¢ kzfzg € f bzfs 2 HOdzj j z d3dzts
Csi WWdydddzls (fsHBdtcOj d3r 2 +CMYf Jtcd d3j de
oJtlsdCOdz dz" | Bslstster |, dmMf sdz' L 2w kX% J
MUR. sti1 WWdydjdzls HBdRRdetsy j dzedWw h dB S d
ftod bjmbdokaddaddio MddH

s Bh-ALZdzl Qg ¥ GOIs dawdd e e iz idag] f de’
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keep depth(depth_to_set):

error = auv.get_depth{)depth _to set

output = keep_depth.regulator.process(error)

output = clamp(output )
auv.set_motor_powei(output)

auv.set_motor_powes(output)

AttributeError:
keep depth.regulator = PD()
keep_depth.regulator.set_p_ga&id)

keep_depth.regulator.set_d_g&io)

Az dz€ EPhVsts d3OIsd y i MStsets ftsHH ]ty Odedw €
icOL o tstetsils O

1 tod or f sdzdzj dzd Odze sted Is d3ts o cOMmY ts
stcj Bz Isfw ftseotstcOyYdo Ols! az0O stftcj HJ
fsHHjtey do Ols! JGB HdzdIs] d&z dzts ] MURIc § dR” .
Bsy jJ B sz yolOyjlddg ziCjzitetmM©dze GtcOHEZMO
L OHOdzdz" 2 GtcOHEM d YtSHHjtY OdedW H dzts
cdzzeddzz d dORtsHddB tShdBSCEZ d&jYHE IstojE
Zdsdetsy Oj &3 M dB S 2 dzO CsL WWdydd dals d
CtstedL BdzlsOdzy dz' jL EH¥sIsisiey , tc f Odzeudzs o O dzdz |
MUR.

SSR-A L dzS O ¥t RO Is drwj e &(® 0 g @

keep_ yaw(yaw to_set):

clamp_to_180(angle):

angle >=
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angle-
angle <
angle +

angle

error = auv.get_yaw(yaw to_ set

error = clamp_to_180(error)

output = keep_yaw.regulator.process(error)
output = clamp(output )
auv.set_motor_powei(-output)

auv.set_motor_powel(output)

AttributeError:
keep_yaw.regulator = PD()

keep_yaw.regulator.set_p_gdirtf)

keep_yaw.regulator.set_d_gdirif)

A dzS ydw tsftejiHjdddY dzOf tOo dzj dzd v 1

10 oatsH HOjlsfmMyw dJLBBWKOY jdadj Tistes
ZOf cOo dzj d20 Mlstcj &ZzZC O, d Htesfd s+ 5 |
dL Yo jlk0O Mmlstcj dz€ d, Hj dzOj &3 d3OMSE M o
fsdzz yJj dgdets?2 BOMEC )] o' Hjdzw j 3 o fmj st dal
f dzsh OHd. [dz d BEHjIs dzOh j2 Mo dz€ 52 .
fskzzyoj & 4 ltejL SO dORSH]dE 2! HOR] 2|
94 tehddzO fMilstej dz€ d . g Bslsteddz € OC ts dzO
dLtsBtOY jdd¥ d Hodyj dBBMw o {§ Opdledr jdsiAs
tcl L zdz sOIsO ¥ tcgf Bzigls O dzdzgf dzs d

AlzdzS ydWw dzOo sy H jdedW dzddedd o tstftej HJ
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vsOCY] MBBLHOj B BOMEE Yt yejbk d dz
f dztsh OH Cdzls z te. H f sd3tsh + Wz dz€ ydc
CtsteH d dzOIsT i tow d3tlir chigjd2! dzff &©" @ra(d, &3] o ¢
ofdmOIs! HOdzdzr 2 CtsdzZskzte. vt JMmMlsy dzO- St
1 OrtsHd B dZOdeB BBz h2¥ Mt dzOX L @ Oty
Bitojlsmw dzdydgvvw ftew 30v JLtsBteOy JdedVW) .
Petsdz dzfj MisOdzj b tc@®) dzd 9 dzOff tc O o dzj dzd 4
ftesmMists fdzr o J A3 oW d3ts.

s 58-1 o d > Jodedtydd] dzd d

sleep(.03

frame = cam.read(})]

frame2= cv2.resize(fran{érame.shapdl)//scaleframe.shapé])//scale))

frameHSV = cv2.blur(cv2.cvtColor(frameX2.COLOR_BGR2HSV}4,4))
frameBW = cv2.inRange(frameH3M ).( ),
left =-
rigth =-
j =
frameBW[]:
left ==-1.

left I= - rigth ==-1:

left <= rigth >=
auv.set_motor_powei(-10)
auv.set_motor_powet(-10)

left >
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auv.set_motor_powel(0)
auv.set_motor_powei(-20)
rigth <

auv.set_motor_powek(-20)

auv.set_motor_powet(-0)

AlzdzS udv tOMmi L dz0e Oded™ ydWtr d Bl j¢

l HOddet g Mz yoO,j JMls! HOO M tsmMtse O

1 jteor 2 Mflsthtsgmyf sdz! L soe Odzdj ResNet ,
MNI ST (Bl Yy ©3dzO%" BOL O HOdzdzr = tSBEOL Yyts

{ Hd dzMmis e j dzdz 2 B dzz  1islsstseists, M s B C
CzOmMMmdW S Oste, Ists JMmls! dzO dzgj MivsMmts
tej N jdedvw 182 fHtsBdzg B3 By des M sdz L
ftow d3skzc tsdz! dzd ¢ a3d dzd d30 dz' dzts 2 f dzsh OH (
f zsh Oud. vt jMmlsy &, C0O0¢C Br d&OnSHJ:
stsdzr €8 JJ. 1B k& dzOMm dBsy j s gL EB ted ) dejiz

I sstes? fydissd L so Oddj YOLO, B
ftsBMlse j dzdzsds HOIOMjIsj. YOLO tcOL OB sls
Eyj daj ftedH jlmw MmMtsBMmise j dedestcz ydats o H

[ dd&zefmr 1 st Mfsmtse O: 2 dzQshP CdsdR S Off
Btsdzr 82 HOLOMjIs, C€OC MNI ST, (i lstsdit
sftcjH] dzj dzgdW .0 NODY 2 dnudztsy detsmisd YOL O &
~nOOCIsjtedMisdEOdz StsdiBY ! 6 lsj O, f s Istsd3k
CoBf ! ¥ Isjtc Bsy s dzOALOIS teijfn ISCpoddiy@lls 10, (8] He
[) .

[ OMi 5L dzOo Odzd i s Ofder 7 ©BI jSCltse § 1
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I1ts fsMmlsOodzj dedetsdsz L OH Odzeds, ftod  Jt
dzi sSBrtsHd B ttOMYy 5L dz0o Odedy dzdh dzd - BB
Il s sdz L 2 d3simw Moy tols sYptarl?2  dzjtedste icd@dBs0
ZO02Isd d@O dqLtsBwLOY jdedd dai Htedor ydz J
sfme jh jddj WOttOdRdq twtsBBIlSO, CdzOmmdW d ¢ (
ftsi lstsdidz dgzy des sBEYdIls! MdMmisj BBz tOMY
iZ3j MisOR, dzs ] SHJZOCBIBO B3N Y ISz &3B 2 Mt B IS
MSLHOdY WlstsetOWd?, fMH j dzOdzdz" ~ dzO
Ctsdzd yj mlse sd3 Is j dgdzr = sBl jCIstso . 1 sy
BdB dzd 5ls j Python labeidayd ML HOHdd HOO MMmjls
HOdzdzr d3. 1 toddzjtce tsdzzygdphn fle®ddzj dej a &z (2}
).

it OMmMf tsL dz0o Odzed i ARUCO RkOteC jtotso H dzw

d11 ¢ HBsdjdz BB Is! d&ORBHJIS! dzkzy dzr 2
[ d&zv 1 Istsets Mkh jMsekjls dzgi MSCtsdzr ¢Cts5 9 Otcd
HdzWw 1 Istsets dzj sBritSH @t tcOMmY tsdasts GOy HtsRG
15 tcOMmMMmlstswdzgd® HBs COYHBGESS fddzg jtcO, [
tcsBtsls. 2) dJAfasiRteCgac@ded j yjtej L tOo datsj
ftod ¢ tc AlabtEOtcC jtc dzO dzj Wisj fteso i, o ¢t
BZOteS jteO, tftejHjdvis! { tedstE sdpjdEE = Hzdddm
MdzsoMueo, ) f sdzsh 4 8 OpenClE dzcbtaslsij Ydc j H Mis O d
(Yteddzsy jddd 1) .

] sSHEBSIstsa C O ¢ IsjMmMisdtetso Oded ©

lted biMmMbdtetseo Oded§ dzOM j 2 MmdMmilsj dz" o3
dZOMmMistswh d2 dzj WilsjftesosH. 1 tsilssdz o €O
dzj WIsjftcsotsHO BRHjJB dMfsdz L 59 Ols! Hdzd
Cslsste” j] BEHEI dMftsdz? Ltse Ols! Mw o B OMM
BEZH] &3 GlsdzjtfisHtczyds j 1§ toj Urdpplsr .d3" | Mifste B «
3ADMyj ez, Yt Matsy O ) toj Odz' dz@r &3 B OfMMmj 2
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LOf EMS¢ O sMmY MOR. i d dexjddyjlsas dnjy j dz2" § 6 HMlsC
(ltoddztsy jdedd 1) .

sdRBZzdZvIStSte HdzY s Misdtetse Odaed v

d11¢ MUR HOJIs o tsLWdsSY dftdh) o) frizoff digzGivdis
MoisMisswisj dz2 dgts MtsL HOIs: Myjdzz Hdzw B O
ftotso jtowWwlils! OBtk ftesetcOdRzd” o Md dzkz dzw
ZOdzd WEkdC ydd tOmff sL dzOe Odedw dzddzedd, &
O IsOCY] tOmilf ¢ Ko Cadzd BH thE § totsE tc O B3z,
dizdlsdicseo Odzdztse s ttsB SISO f jtod Hoddzzls! o
zOh j 2 MmMtsDQgedes? 3

vuifMlsdtctso Odzed i Ooltf ddzslsO
10 EME tsBtslsO BM dz L Of dzOdzd tetso Odz Mmdz

-SO)YHT 2 Odzetstcdlsds o f tc®e @O tgdgic tsis O figdet
119 MUR Middl e Auv MmMdd@zdzvwistste] .

-l stz jdzdj tsBtSISO o BOMMj2dz, d ft
cdzzeddzr . (sBESls ZHjtydoOdz cdzzeddzz 40

-uMmMlsOdetso d dzd dzO H dzts A ldsdff tistisep @sdzdz" D HC
Cotesets HodEeEPIMEesEB SISO B e Odz 9 dH
ZO L OHOdzdz &3 EyofmlsCtsdz fzlsd. 1 tsdzlzyj dadz
9 d H pttss//www.instagrancom’p/CXEY_mEgKxd

IER R AR
I fesyjmMh] OB ct@Obsdys sdsr o] C

fsfisOo dzj dzdz’ | MtAHHEHA]. Jo'lststf d dztsls  H dzw
f sSHotSHMBGEts Qolstsdtsddtsets Of f OtcOIs O . H dz
¢} Middle AUV, f ML HOdzdzr d3 dzOd3d Oolstsf d dz
dd3dIsdtetso Odzdets e 5 dBjOKIS|Jif tclcBiSH O9 SHA dz L
9" Hjdzjdedjd&3 Yo jIstsd3 tsff Offder » ©BI jCIstso .


https://www.instagram.com/p/CXEY_mEgKxo/
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https://neftegaz.ru/science/booty/331858-innovatsionnye-tekhnologii-podvodnoy-dobychi-uglevodorodov-na-shelfe-arktiki/
https://neftegaz.ru/science/booty/331858-innovatsionnye-tekhnologii-podvodnoy-dobychi-uglevodorodov-na-shelfe-arktiki/
https://www.ge.com/ru/content
http://vesti-gas.ru/sites/default/files/attachments/problemy_sozdaniya_05.pdf
http://vesti-gas.ru/sites/default/files/attachments/problemy_sozdaniya_05.pdf
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HodX dlsj dzw

KOHCTpYKUMA ABUKUTENA

1 —3agHAA 3arnywkKa umnamHapa
2 — bokoBoW obTeKkaTtesib
AOBUXUTENA

3 — dneKkTpomoTop

4 — BHYTpPEeHHAA MarHuTHas
nonymydra

5 — MecTto 4nAa NOCTOAHHbIX
MarHmToB

6 — Jlonactn

7 — MarHuTtHoe Konbuo

8 — Unnungp

9 —lNepeaHAnA 3arnyLwkKa c
LLeHTPOBOYHOWM OCblO

10 — NepepgHuit obtekaTtennb
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] cddzsy jdzdJ s
it OMf sL dzZOeo Odzed ] MmMlstej dz¢ d

) tod dztsy [ dzd |
s s MOLO

Import cv2
import numpyasnp
get_output_laye(sed:
layer_names net.getLayerNames()
output_layers- [layer_names[i] - 1] for i in net.getUnconnectedOutLays
01l
returnoutput_layers
draw_predictiofimg, class_idconfidencex, y, x_plus_ wy plus_h:
label= str(classes|class _id])
color= COLORS[class _id]
cv2.rectangle(img(x,y), (x_plus_w,y plus_h)olor, 2)
cv2.putText(imglabel,(x-10,y-
10), cv2.FONT_HERSHEY_SIMPLEXQ(.5, color, 2)
classes
with oper('yolov3.txt, 'r') asf:
classes- [line.strip() for line in f.readlines()]
COLORS= np.random.uniforntf, 255, size=(len(classes)3))

net= cv2.dnn.readNetfolov3.weights'yolov3.cfg)

image= cv2.imread(L.jpg)
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Width = image.shapd]
Height=image.shapé€]
scale= 0.0032
blob = cv2.dnn.blobFromimage(imagssale (416416), (0,0,0), True crop=Fa
Ise)
net.setinput(blob)
outs= net.forward(get_output_layers(net))
class_ids=[]
confidences []
boxes= ]
conf_threshold= 0.5
nms_thresholé 0.4
for outin outs:
for detectionn out:
scores= detectionb:]
class_id= np.argmax(scores)
confidence= scores|class_id]
if confidence> 0.5
center_x= int(detection] * Width)
center_y= int(detectionll] * Height)
w = int(detection®] * Width)
h = int(detectionf] * Height)
X =center_ xw/2
y=center yh/2
class_ids.append(class_id)
confidences.appenitfat(confidence))

boxes.append([xy, w, h])

indices= cv2.dnn.NMSBoxes(boxespnfidencesgonf _thresholdnms_thres
old)

for i in indices:
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I =i[0]
box = boxes]i]
X = box[0]
y = box[1]
w = box[2]

h = box[3]
draw_prediction(imagelass_ids][i],confidences][i]roundx), roundy), roun
d(x+w), roundy+h))

cv2.imshow(objectdetection; image)

ltoddztsy jded §
it OMf sL dzZOo Odzdj] G OMdzr = B j CIsts:
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] tod dzts i dzd §
SBH oMY ARUEDaEI®de§ Y tcts 9

importcv2
from matplotlibimport pyplot asplt

defshow_img_with_matplotliicolor_img title, po9:

img_RGB= color_img[:,:, ::-1]

ax = plt.subplot(, 3, pos)
plt.imshow(img_RGB)
plt.title(title)
plt.axis(off')

fig = plt.figure(figsize=(12, 5))

plt.suptitle(Aruco markerscreation’, fontsize=14, fontweight'bold)

fig.patch.set_facecoldsflver)

aruco_dictionary cv2.aruco.Dictionary get(cv2.aruco.DICT_7X7_250)
aruco_marker_% cv2.aruco.drawMarkedfctionary=aruco_dictionaryid=2, si
dePixels600, borderBits=1)

aruco_marker_2 cv2.aruco.drawMarkedfctionary=aruco_dictionaryid=2, si
dePixels600, borderBits=2)

aruco_marker_ 3 cv2.aruco.drawMarkedctionary=aruco_dictionaryid=2, si
dePixels600, borderBits=3)
cv2.imwrite('marker_DICT_7X7_250 600 1.pngaruco_marker_1)
cv2.imwrite('marker_DICT_7X7_250 600 2.pngaruco_marker_2)
cv2.imwrite('marker_DICT_7X7_250 600 _3.pngruco_marker_3)
show_img_with_matjtlib(cv2.cvtColor(aruco_marker ty2.COLOR_GRA
Y2BGR),"marker_DICT_7X7_250 600 11)
show_img_with_matplotlib(cv2.cvtColor(aruco_markercZ?2. COLOR_GRA
Y2BGR),"marker_DICT_7X7_250 600_22)




u B S to datf € " te[@B 206 o BEHE!
show_img_with_matplotlib(cv2.cvtColor(aruco_markercd2.COLOR_GRA
Y2BGR),"marker_DICT_7X7_250_600_33)
plt.show()

importcv2

aruco_dictionary= cv2.aruco.Dictionary_get(cv2.aruco.DICT_7X7_250)
parameters: cv2.aruco.DetectorParameters_create()
capture= cv2.VideoCapturel)
while True
ret, frame= capture.read()
gray_frame= cv2.cvtColor(framegcv2.COLOR_BGR2GRAY)

cornersjds, rejected_corners cv2.aruco.detectMarkers(gray_franag,co

dictionary,parametersparameters)

frame= cv2.aruco.drawDetectedMarkers@ge=frame,cornerscornersjds
=ids, borderColor(0, 255, 0))

frame= cv2.aruco.drawDetectedMarkers@ge=frame,cornersrejected_cq
rners,borderColor(0, 0, 255))

cv2.imshow(frame; frame)
If cv2.waitKey() & OxFF==ord('q):

break

capture.release()
cv2.destroyAllWindows)
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g(sAmRuov {3 (1101 fJusR RUAJTSOARR R U

b1 6 RY) s ttrsuvyfdguvr 1t owlirrrlraRreg
v [ [ yr[flrso

[oYOtej &S5 [ Odgddcdz | Odzj te' j o

J]1Juv zSB8dZO "~ 1547, 10 ARO

1LrRMMdzi Hise Ols j d&z' S OW YOMmls:
110S s Od desfmls! Ijdr d OdOdzdL dzdlsj Olsk
[ H dzts 2 qL modr o oMY tesfmlstc Odzj dac

ftetsHEC Isdwazfdslsmy fesedj 3 M 5L 060
Coltecses MEOLTr 90 Ismw  dzgj bkdzr €58 dzO L «
dzts d SSCOLT 908 ls fMkh jMmise j ddesj o dzd W dzd j
distsejy ftwwdossHdls ¢ Mmdzdxyddede WV JjClsdoe dz

15 HOdzdz' &8 1 [17,1 tdsfddeelcteim @ ,yj dztso j
ls dzOtelzh j dzed 2 d-dF 8 dgjudzsr? mMnfiplgdys , e d
ftedratsHdIlsmw Mdetso dzZOY HBd&ZYW BN jeB -Btey
3" Mg ydets?2 fdfmlsj o3,

I ftfdjrndd] cHr o ddilsjttOlkzi jtObdEEEy s {tsasly
HYW . w6 zOfdes dMdzj Hse Odedv a5 fsylsd & 18% dzOfy
s ujdedj dLded.

ltedyddes?2 Btdzj?2 o fswimdedyj wWodzvjlIst
WOCIssteses o HBSftsdzdzj dedd & T Mdeatsmtsyd Od
ficj HT . J Oz ydz' = MOl wg MEkh jMmlse izt
dzj HBsB s ts MdHW Yjets ff sdztsy§ tsdsftytc Ofv/ o ais
oL dzd € dzlz Is ¢ ots otcj d3W 9ty H  fided W dzdid®j dm' C
MsObduyd MSdd3 MdHYydd3 e jHjddjdvizej
Btsdzd Y sdzdzi o BL sy dets, yYlbsts HIMESBY KIS
9" Lo Odzdzr | dzjBdXzOetsftedWisds &3 ddzd dzj 4
duwydd3 fsojrujdd B3 ddd Ehmdasedw Bd ©O
Miststetsdzr -HBHEBEORE &z dzscts Of f Otc Ol O,
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ltod Otk @dp?d HjUsttdkdElzjlshmw fid
fMezmis©er, MowL&d, & "yr woOmMPysg i
o J M sHfotftesdEds | dz! dz' 2 Oof f O Ols, EakzHh O
fsLotsdesydzd € O. vdzdy jdedj WEkdeSydd ftolz:
Mists2 € d d3 digPidc olsdai@oe dzsc s d MY d dzdetsc 5
Htolzce d A HodYd ddvYa, Yls ts dzj ¢ Ols d o dzts
HiwWlsjdz' desfplsd, MsftctsotsyHOs M j2Mw fdad Y
stsets, ftoed dzgOdzduydd HjWjClstse MOdSd o
sls destody j dfdwdks d B ' Is! LOYOIls" d@3d HiclzG
vl Jdedats? BsL ¢, tcOMmMftsdsy jdader 2 9 ftsLotfs
tcj Wdzj Csoe . ( Mdzd Goodzsyjdedd 5L oBdatsy
dzj tco ’ L O Olsr Cteso tstsBtcON j dad § dzOtclz '
MG OL " odfD loffyj dF3 tstec Odzd L d3J .

1 s dz o Mfddegy B Yydets tOL O o OJ Ismw
fsLHd] B2 f sHEMisCsoatsdgz oL teOMIsk H M
MrHdtsets ] SOUEBHRZMB] &z ets itz - s dzd B3O
B - Odzd L d3tseo tslso | Ismists gzpzdlzr & MOd dz O L dejf tiS&f -
) stsdz ydfmdzj Hdzw ddeW stedsdtetseo Oded v dzj
ZOL dz2OYydls: hiBjlstsHr MOBsMissWIsj dzt dets?2 € s

1 0detsdzj J tOyYydtsdzOdz! dzr &3 fSHR BHSAZ o
wWodzw jlsmw fteo] o deOfdplad -2 SisdsHsAaEsHE, S5 ad3ts o dzts
iy HB dOmskzyf dzj dzdvw ErabkHubh jded 2, dzd B ts
ftejHf cddav s+ 3§ tor .

J ORS¢ On Isj Ckhj?2 tcOB SisT tcOL tc O
ftej HMIsOQoadzwes h d2 Msets?2 dBOI M Isj dzL Btc
ftsL o tsdzv & dzd>p d o=Osldn tc Oo dats d3j to dzts iy ls ! tcOMmt
Y zso j €O dzO cetedL sdzlsOdz! dzgz¥ ff ts9 j ton dats
OdzOdzdL © tsMOdzS d .

[ Odedztsj tej " jdzdd syl B Is  dMYf tsd
Zyj B dzr = d GtsMkzH OtcMmlise j dadz" - L O9 j HJ Oz
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Codsf OdedwW osd. | Odedz’ j, MsBdtcOj d&3r §j toj " j
OOd&dlsdyjMSdr dwsHjdv e, foLotdwshdn
ftesBdzj &3 Mts LHGEBe ! j& bk MlstelkHdadSt
Cof dzj Sdzs?2 yjdeCd Y% jClsdo desmisd Mt

1.2.5 5 d2€ jedzls dzr 2 O dzO dzqf L

l AtH] o' ftdzdzgj dedWw tcOBSIsT BF dz fteso jHY dz f 5
MtcOodzdIsj dz' dz" 2 OdzOdzdL tjh jdzd?2. (dLEdz sOIsr 0dzOd
AnBH] OBl tjh jddj] tBdEZOHOjIs i ddikzh jMmMlseo ORRd

¢ 5 d3d3g to Wiy fg & cflztsiz

ANz dz2C ydqw 1 ets g | Omlilsj t Darma UpRight
RMY sdz! L t5
BOL"™ HOd

l esmdits s
L Octelzy j dz
dzj dzO0c tclz y |,

sB dzOMmls §
4 sMis 0o dzj

sSlsyjlstse + - + +
f ¢ 0OL Oda
l 5L di3tsy dats
detsh j dzd W - + - +

sz dztso ( h
1 tod dztsy § dac
CEdi3f! vls
l 5L 3tsy dzts
fsHCdz¥ yy
dzj M¢ tsdz' ¢

Cdzd § dzls s

+

2. ssdzmMkter CssieMs OW yOfls:
2. 1. lteddydfdod dOw mMRj &0 tejh j ddw

dzv tej OdzdL Oydd tej h j dzeyy temo’jde@z0e" BOuE A j K daozjted
fsLotdw jls EttedL sdzls Odz dzts BOMMBIAB ddta txipj Qi) dzdoWis derfsLE
fljteo jtedatse s Mmdztsw .

tdhdddd mMtshmistsdl dL MmdjHkEzE"ds deseduyd mMidn B

- 8 dzd § dzls

-] &ZOo dz' 2 ¢ sdalstetsdzdzj te

-ujtojte ftoddztsy j ded 2

-1 tsdz Ls9aOlsj dz ME s 1 J

SONHT 2 Cdzdjdels MsMmissdls dr 10 kjdLsejLdhsst
5 h | dedets Bz tc Oelzlf & ttzezlp tzj ff. L @B Odzdzs2 § j tod SH d Y dats f
H dCtso, M sMdjHkyh jd McCtOds ded j &5 § &z yj dzdz'
fjtejHOYj2 d5 65 ©OHdSCOdOd&E &0 ¢ &Oo dzF 2 S Sdastet

1
o) ©
s o)

zOo dz' 2 Ctsdzlstetsdzdzj 6 tsMdzONM j dz COHdBBSLEZdzZ] d3 d
Olsdzs? yOfisd fMjto jtcO ftoddsyjdd?2 s ddisjteW
sdodzs? ORI ddW sted3dOyde, sk O hzs fi
10 Mitwwejtel Htoddsyjdd?2 OL&BjMNjds ftcOs dzwe h
L OHOdzdzts 28 f g tzd 5 diqlizsBlsy sdzz yj dzdj H Odzdz" = M
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smikzh jMmlsodzw jIs (
1 sdz L so Ols

HOdzdz' .

m
m
oz!

KoHTponnep

A

Maccue gaTunKoer

Maccue gaTunKkos

Maccue aaTuukor

zOGe 9o BEHLE!
fMsntOdsj dzdj ® BOLE HOdzdz .
mMetsj 1 [ ftojHdOL dzOyj dets H d&zv ylsj
Monb3oBaTenbckoe MO

(=I~epeep npunoxeHui
| |
g ba3a aaHHbIX i
I i
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| ! |

I
i Ynpaenswouee MO 1

i
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FNaeHbLIN KOHTPOMIEP
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g KoHTponnep ] g KoHTponnep ]
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i ] § i

t dMzditGeduzyd § d Odz dzOv
2294 dmOdedJ

tcOB SIsT

e N ded v

fmd B8O teg M ded v

22 1.

bdzetstodlsds OB BIST
t OL OB tsls Odzdz" 2

o  sdzdgv j Isfyw

TteOdh g2 MW

-1 jtejHOYO dBOMMde O

9

fted dzOdzdydd ¢ dlsOdedw
-RA&2dyd OdzdL Oyq v

-l sdzzud dzd

{1v

Ok stedlsds

fstelstso

LOfdmOdz o

Cdzd j dels S B¢t

f sflstsw dzd

Cdzd j dZsMC s ©

C Clstster d5 §S5HS dzo Y

HEAOWY TR, M tcj sSBcOL 50 Odzd §

qd Lof

Cdzd j delsMS sE s € tsdzls tets dzdzj t6 O

H O dzdz'

[ d s dzfy d OdAf 5 ©Is|t] af

~ I ttOH(

uint8_t ports[portsSize] = {A0, Al, A2, A3, A4, A5, A6, A7, A8, A9,};

for (int counter = 0; counter < portsSize; counter++) {

s5¢C O0dzOzlz
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data[counter] =
pinMode(ports[counter], INPUT);

}

] s yOj i3’ j Ctddsttsdd) tsd HOdd j M HOLYdS so
fotsy,jdilsde o5 L dgOUjdedWds Hdz?w EHsBMo O ffdj HES N j 2
[ dMisddec Hlrdd yifdegd” HOdzdz" = d ftoj sBWOL 5o Odad ™

void startAnalyze() {

float path = 0;

for (byte counter = 0; counter < portsSize; counter++) {

path= @nalogReafportsjcounte® OO T Kk ; t - _ ~ _a o~ h —a e
coht ™

pathk ' MnHo®nT Kkd{, L —_ 2aArduiho h © "h 'Y eomt 'E c o ht
path=1-pathT kk{ Y och = "~ e 7y mt c e e”’> "t
t x 'e”';<e*<

baﬁ1K|"<<|-|T KK _ochot 7= e t e "oh ~ mtoh~ e
e”“ch’Y’(ex’Yz*(’\xa e~ n

pahp I' MmnnT KkKk__ h_ _o° a  cho g et
datgcounted = pyte) pathT kk "¢ m . ~ a ~ a”"mm @

}

delay(1000);

}

[ dzv  toj Odzq

ydd ©OBsl' f) tOHJ S Witweils B ' dzG
[ dfmls d dze Cyd

d fittiHOyd HOdedz = YjtejL tcOH

void startRadio() {
RAIAGEEZNRGSO
080S G2{SYRwRI
toSend[0]=0;//h m ~ e * a " @ ao e
for (byte counter = 1; counter < dataS|ze + 1 counf()r{
toSend[counter] = data[counterl]; //~ © ¢ o T@ "yn @ " e e . a

-

}

vw_sendtoSend 11);// t ¢ h © a™ N ma

vw_wait_tx(); I, ° @& nh ”

R)\EI)\quZNJ\uSOMOZ [ h2 0T kk1"m a m to® oF
}

2220 &z stedlsds OBBIST ¢ d&Oo dzgsc s § tsdzls ts s dzdzj
| ZOo s dplstotsdzdzj to o' fsdzdz j 5 tesd MmowLksh jets
Cdastetsdzdzj OB  kftOodweshjd 1 [. 10 dov B t6j OdzgL
- uBSntcOdz dzdj HOdgdz & f) Sz j dzsMC dR € tsdzls to ts dzdzj
1 jejHOYDO HOddz & ©® bk tcOo dzv s hsjsj fltsfydj tecfiz] e tisct

[dilsddze W lkdSuydd §tdzzyjdedY HOdzde" = fp € dzd § dzls

void startListeningRadi {

P — &

vworxstato 0T Kk _~ ,a ¢co 7x ; e 'Y moo® " e Y
buflen=VW MAX MESSAGEENT kK=" "" _a ¢ h a eex Q3 mo "
"™ e . moo® " e Y

if Ww_havemessagé 0 0 & «kkIm ™ "7 a moo* " e 'Yy

c h T " eo

if Vw_get messag@uf, &buflend 0 9 kk - "¢ m . ~ afmoof " e
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for (byte counter = 1; counter < 12; counter++) {
data[buf[O]][counter-m & I 0 dzF @O2dzy G SNBT Kk _©° oh~e 'Y a
}

}

}

}

[ diMlsdded WkdSydd tssftcOaCd HOdd » o bkftcOo dzw
void startListenefcharmessagi{

if (message=g 0 & KkkIm ™ ~co "x ; T  moo* " e ot
F2NJ ooedS Of ASyid/2dzyGSNIT nT Ot ASyl/ 2dzyi
X a h e . a “mm

for (b{/te counter = 0; counte; < 10; counter++) {
Serial.print(datajclientCounter][counter]);
Serial.print(";");
}
Serial.printin();
}
Serial.printIn();
}elseif (messagee=t4 0 9 Kk .0 a a
Serial.printin("Connected!");
}
}

2230 e stcdlsds wOBGIT EfwOodvsh jegs 1
VftOodw s h jj 1 [ orfoddvjls WEedSydd:
ST sdzz U ded W H O dzfizts Bzls ig s dzde t @t ¢ 15

-uBRteOdzj dzdJ HOdzdzr » ® BOLEZ HOdzdz =
Ikt ddj Slyjlse

s dzOAqdginoController B jJ M j ydo Ojls otL &3ty dztsMmis! tcOB T
s dzOAmdginoConnectionrsB | M J ydo Oj Is oL diidtsy desmis!  sdzlz y
[ J Is theckConnectiotsB j M J ydo OjIs ftotse jteC 2 HBMIskY dats i
-lteddztsy J dzedd M f s d3hrbluingts eta@hd@jtddsijwe & ¢ dzO o dzts A3l

fsfr zow Mmgise " j dadj O
- fMdzd Blsojls dzgj Br dz fsdzzyj dzg, YHJjIls 500 fi3q dzck
fsMmdzj 6 sy jody Bodils, fescOBRBO oL oted O

[ J Is saryinfoFromClientsB j M j ydo Oj s § sdzkzyj dedj H Odzdz =
fsL HOddj GBI jPOEOS azO®@s i dzts o |

[ jlstsH insertReportToDb wRepofigf jey@LoO jHsO dzdd i fr
22448 std&Z£tc©® B OL "™ HOdzdz A

tlstczCkkzte® BOL' HOdMd 7 mMhmistsdls dL fMmdzj HEzs h

e c ho <h X c o O

chairowneri s OB dzd yoO fj ddaW stcd3Oydj2 8 Sdzdjdzlsj d o

¢lsteds lzls v df {1 dMmOd |
chair_id INTEGER ID¢ tej pdzO
owner_id INTEGER IDJ] dzOH § dz! 1
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zOGe 9o BEHLE!

chairinfoi v OB dzd yo© f 8¢ OL Odzd?2 HOILYd<tse

dlstcdB zls vdf
chair_id INTEGER
date_of indication TIMESTAMP_WITH_TIMEZONE
snumber_sensor INTEGER

ownerinfoT s OB dzd yo M dJde¥ stedzOYd 4 2

dbstedBzls sdf
owner _id INTEGER
owner_name TEXT
owner_surname TEXT
TaGmHua
XpaHAmas
IIOKa3aHHA
Tabauna ¢ —
HHdopMatmeit o chair_id
CTHERTE H date_of indication
BIaJeblIe =
snumb er_sensor
chair_id
owner_id
Tabanua ¢

HHpOopMaLHel o
BIaJeIbIER

owner_id

owner_name

OWIEr_surmame

{1 dMmOdzed
IDS tej fdzC

ltej &3v M
fs5COL Od

1 sCOL Oz
HOLyd¢ s

s o d&zOH j dz' yJ

{1 dMmOded
IDI d&zOH j ¢
R 3w
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floor( f sdzj RtcOdedls desBjtc 15Oy 0O d&zO Cslststs
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ltoeddzsy jdedd. 1 dzjotsds o jtorndzj d3 oz 6O
o tej d3d dzd . 1 sH dedds o" atsHdIsmw d da¥ stc 3O
ojtorndzg 3 EZedzk tOMYf sdzOG O jWIsSe'dzOagg I8 j S tdsy
Isj B J Ok, MEtsttsmis! oJjlktcO, ot dzv |
Bdzdy 02hdj 24 yomo. I dzedydzj?2 yofmilsd +
Hdzw f sdz L 89 Olsj dzv  d -l tdal dzfiptfizOtmlsf dzts 15 tw Bsfipl
dzj sBrtsHd i3 Mis d dz'istede ® s zdz'OMCfiste 5 d dzls § to ¥
BsHdWdydiesesa OdzO o L OsadmddisMmisd ls yJ &
d de¥ stcdz3Oyd tsdzdets? fmdMmisj d3r .

JTdmMOdedy WEkdS ydodedtetseo Oded v d da?v tste
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&ZzO fteddzjteyq MW jtr BKLOL 59 Odz
[ jecdMmlsteOydwY ftsdz L tso Olsj dzv
fdedmsePmd”L So Plsjsdpin- sHdls  YJHGs.
Telegram d3ts ¥ dzts dmf sdz! L s9 Ols! dz0O azs B' m
i dzOdz" § Is, Is jodpjtorfipsfdz, dpjjipmj dzi ) Jte©® d HO
tcjedMmMistcOyYydd f§tsdzr LsoOIsjdzr o9eotsHdIs Mmdzj
OHted M { dzj Sstetsdzdzts? § syls’
qd iw ;

- W O3¢ dzd

CdzOmMMm BB ERZYJ dd Vv ;

- f Otetsdz’
- WssegtcOWds dzd yO.

1 JtejJH ®SlsftctOoits?2 ftsdz Lo Olsj dz HOY
tc Odzj dzd J d dmf sdz L 59 Odzd § f J tcftsdzO dz
o’ f sdzdzj dzdzOY t©€OLOBBISCO OOz, Is
dzj &3 B kzH | I fifve duislpvdzvfislstctse s s toj H j dzj dzdz' -
tsls dzj ftcQoatsdizgjtedz" = Hj2Mlsoad?2. 1 tsMmdzi 1 1Is
zO0 dz0dzd ud J 2O  dzj ? dzd y . ( Mdzd dzd yts
slsf tcOo dzv j Isqw MmMsslse jlsMlsekzs h jj MmMtsseh j
sded tlsAfts & fipw ) LOh dWtctseo Odzdzsds o dH J
fsfmdzj Hze h j2 dR BttOBSISd, O fwdz L 59
My " dts?2 tjedmsteOydd. gy HOED Hfipp.
l tod dztsy j dzd d .

VitcOodzidzd i OCSCOkdzlstsdz f sdz' L s¢
I simdzy ] cffgiztcOmgyg Plsj dz¥ MIlsOdetso dIsmw
cCoBddzjIs. 1 tsfmdzj OoelststedL Oydd dzO MO2AIsJ

11

- feshdskejls! JdW stdOyds B OCC Ok dlsj

dL d&3j dedIls! HOdgdzr J] Bls EZyY ldets?2 L O dmd (

- Md3d ded s+ W slstscteOW d & ;
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- 0 dMOls! ©BtOh jddj © Ikjnddyjmiks (s

ftoesBdzj d3 ftcd dMitsdz LsoOdzedd t6j MztemMO (
1] Odzj dz2 OH R ded MistcOlsstcO

[ dzv EZftcOodzj dzgdWw ddaW sted3sOyd sdzdze’ dzd

f Odzj dz¢ OH d3d.dzdamAsdECOUsdsts, @ i dsdndzdzfif Isids QIs ts to Iz

- fesfdslst/ tjHOCIsdese Oded j/ LHOdj &fjp HO

ltedadztsy § dzd d) ;

- MsLHOdzd j/ t6j HOSCIsdetseo Odzed j/ ZH O8zj alzdj OH

b eddzsy § ded d) ;
EHOd dedztsj OH B3] dzd Mistedtetso Odzd j d da¥¥ st 5O

- Bsdzd ststed dze OB sk QTG B datzm B d iy d tgls j &3
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fd o j edets? YOG de ( Mgd dzs g ndzd § ) .

Il §0Odzj dzd OH dzg'datf®) Is e PO tztE Ot 6 OEZOO drVsdzdiis
OH i3d dzd Mis tc d f Hal BdzRO y d ts dzdats 2 mMdMmisj dizgs 2 .
o zZOH jdzj y MBsy jls tslsmdzj ¥ do Ols+ figgs M) Is @
sSOC Y] EHOdM dzdes B MdZzEY dOo Ols: jVy . Rdzlsy
ftoj HMIsOso di iz azOl wedidptsy j dzd d .

RLGEBSIssoadzjdzdj dMmMy " IsOIlsj dz' dztsE s
[ dzv OftetsBOyYydd WkdS ydodzdteso Odzd W o
dMmlsj &' Oslttesd s ClsO dzf @dgts iy lsOIsl§ I
Mlsjdeh o Wistod3j cudddasets L jJtoC OdzOe  dzO
Raspberry Pi 4 f fsuCdzsyjdedj sz dstsded s
0 jJBOBjter . 1 jtejujdzy Ct®ftd dbstss, Mt
dmfr sOlsj dz' degse s MlsjdzH O, fOJodm j dEdzph d
ftcj Hinls Oo dj 2z alzO tedfdgts ) j dzd d .

v OB dzd yO



b B 5 tc dztf § " tg/GiB ZzOG 9 BREHLE

) jtejujide Stifsd dsseo, dhMifsd Lss O
dmir sOlsjd dscts flsj dgH O

1 O d3j detse Oded §j § BSd3Y 54 s sdzd u4 Mmls
h s .

Raspberry Pi 4

] j€0dj) ©0O

[z Iststc Acer 27"

HDMI ¢ OB j &

HjlsjoB] LOBYHMGS] bk

l 6kmMBS MeOh | dedy’ 2 109

 smMC O Mstese OdzOW 20 A

o| N o gl M| w| N~
Rl R W R R R R R

14 0Odzts | J L J dzdzO
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| 5L sy desflsd §wOSkdyjMSsets dMf sd L
{ jOddL 59 Odzdz" 2 -Of ] OB RAZE § LB H I C Is

9" f tsdzdgw Is! ftow gz & WizdeC yds L j 8¢ OdzO
ddW stedzsOyds , daj sBrtsHddBEZzE ¢ del toj Is dzts Bz
o tcj dzw d HOIBLOdzfth BB l5 dziz & sB Mis Odzts o
BBj ets to dlav.lstd.2) .d

ANzdz2C ydsdzd tetso Odzd J tcOL tc OB 5ls O dzgztz? d
Of ctsBdtctso Odzs dzO M r IsOIsj dz' detsd3 fyls j dzH
BOL,| BGHS zZOkdtsets Ctsdi3f! s Isjtce® Raspbe
fsH L JjtesOd dets?2 HUs@gggettrdesmils! & o o j B

it OLtcOBBIsOdzdzOY 9o tjLikzdz IsOIsj o ff 5
dMmisj d3os BFBEPBEOFIsd ud MS 54 of ndidpjteddi-dzdtgip te C
BdL dzJ MO, MitlksO. 1twjHfsdZOCOjIlsmw dhy
B sserna yjdwvn, IsOC d o MWjtej] BJdL d2j M

Il sL sy dz" | Wttt M sdz L s Odzdw 1 ¢ g
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1. OcOL d dzdzO W) datrfdstdafd dfCs dzj M j dzd 2 KBOC OL d dzts ¢
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ddzd tBERZO! B, Bsy des e OL d3j Misd Is f SHSB
Y zse j €, ftoddzjteww sk ddzd ddzz¥ Hj IsOdz
stsdz! ¢t 9dHjls! Mot BGlsteOy jdadj, dets d
Hickicdt OCIsktedz" § d vyedibktserj d&tsHjdzd, H
L j 66 OdzO.
[ dzv § Oted € BOR jteMC dr )l ] M@EzSEZSAEO ' tcPdgist
mMdMmlsj B3O twOLoadzj yjls ftsmjlsdlsj dzv iz BsGEts
dqdzd ZRtsHO LO Sty j2 ddypP?, ¢POCIsF St
[MBjdedets 1 Ists By jIs do ndzf PRI tc@p fsts
l sL d3tsy dets s d cotsdzh j Bdzr mé, ddzls j tOC Isc
® &zOH jJ dz2 yoOd3 BkzlsdStse. [Jded LoV Is {t
2O dzdr 9T GdZWH Is! | eis® (e d3idiafsRd , s ilsds
ftesdLo jHY orBBtc ftsdtcOoadoh jetsmw dJqL
mtstesh dds fsHmMftste! jd3 BEZHjIs otsL d3tsy datsfls
COyjmlsa j COd3j tor o dHjtsdzOB dz¥ H j dzd W, gy
ftoesdL o j dzd o' dztsmizs{ W RedHCOPfydfs © d3dd dzd  f te
LOCtr sdw ®BOCOLddO. wi jBEO MCoatL!
fsdzz ddzd OolssBOIsdyj MSdr Wilsts BRZHBC.
Il sW¥WgipdWtetseor j L JjCOZzO M HGY tsdzdzd s dz
ftso jterndesMmMisd BOEZS I, yYbts, {dsts daff dIzts
sL dZOS sdi3dIs! Mw ) dgj sBRtHJA d3d H Odadz 3
Mo jHjdedw HB f j toeftsdzO dzO.

[Mdeso dzr | dijIssHT dMf sdz L s9o Odedw™ o E

) 9 0deigsd e d3W fteddzv IsdwW 9 Odzdz -testg gz B

I sd L so Odzd ™  j toj dzpts@dgls®D . B Bsdsdz f ds dfis >
Ol sdz ddzd  dZOdz" jIs ls MdzEzy0? dsets
o Odzdz s, dzd O COWjd dzF 2 Gz M o
IsteOc dyde" &3d 4§ sfdzj HMlse W d3d .



4B Stc
2.

dztf € " g/ ZzZOG 9o BREHLE
10 CEYdgjv.h jj dzg@ S krdzgj kZdgdesj L j te€ Odzts
Mo j tsded ©zt B 52 HERBsr BLW2C j, Mietsy J Is Kk
fed@sydlb MEwOmMdls: yomr, JxJdzjHjdz dzgts
d LO & !y &3 fsmizHr .

1 ftcj Ho Otcd Isj dz¢ dff tey H tletOdpAIG) s jOdL3, 2
L Qo j teh j ded W ftesj CIsO d fjtejrtBBHO ,Bls
MM dztdzz RFOSC M 3O dz! dzts t6j OdzdL s ' 98 Ols
d C(RWtsklsOBJ dz! des HdzW dz¥ HJ 2: sls IstoV
dzj sBrsHdBs Htse jMisd ftesjSIls Hs MsMmistsw
H Odzdz" 2 ftocsHizCIs dz0O ftotsH Oy k2. tsBUASCHHEVES
el Lzdz sOIsj HOd dzjf AchtsicAc Cuifefdidise Gls e 5 ¢
offdzj Hz¥ h dR HEY tsdzdzj dzd W 7 :

T BHHjBYCO BsHEZd]?2 I Mststosdzdzd m tcOL to
T ddzsj ceOydwy M Btss dd te'Hdsp O dzdgisdeds? fn ldf ete

L dzj Clstesdzdzs? ftsyls', Myd ddy dkziiz' fisdlsizy H
WO2dztse, odHjBLOBAS 59 ;

I MsLHOd2d] ddzHdo dHEZOMZ! dzgsets HdL O2 dz0 H iz
f HsBOoa dzj dzdj CtodzsMsoasets f sdiEsh dzd S O
Teazyh jddi MmdMmisj " OMYtsL dzOo Oded ™ dzd Yy
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o ®wIHJYddmss2 BOMS .

vstcOodzj dzdy M1 OdzOREEBREIs stz h j Mise Iz §
tc j h J MafigMirror, Ctbttets] dd&3j jIs L dzOydlsj dz¢ o
tsils dzd yd 4 tsls cOL OB 5Is O dzdzts 2 f JtemisdzOc
MdMmisd 3" JescteOBBds) B MYfJujddi 6O
Bdsd3j stedud MEs2 Mdmp) Bl Pizishleasiyd g ¢ B
fSHHjtey CO dzi MEC sdzt €dn Emistets?2 Mise ,
OHdBd dzd Mistedteso OdzdwWw d EZ§teOo dzj dzdv d daw t
Is s cMmgicMirror ste j Bz jIs Btsdz? hsets tsBI j BBO o
CteOW dyd ME Ow SBBdasYs O d dzjdi3s =i s d dgFiL Sdda
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SstsBtcOy Ol Mw dz2O EMmlstes2Mmilseaj 9" 9 t5H O,
o W d dzOdzms o 52 Is s uiflsfs d dss nteef v § to 4 H dz(
9 0Otc! qtekzjIsmw lIs 10 Isr M. tclzB . HtS 40
ftesHEZC SO, fsMisOah dC O d dzOtctetty] &, H
fted sedtcjHmils" j o7 2 dBsdzd Istste, dets tsdz BEZHJ Is
LJCOdzO BEHjJIs adHd®Bs dME Oy Ol mMw § SH
2O SBHoEEf ZOsdsd Ssdif! v Isj te] , d oL WwlIs!
&zO02Isd Btsdzjj Hihjorj Cti3ftsdzg dzls™ L O to

] OC dz¢ yd ded §
| gLl taOBs ' fts)Slstsd o tOdS

fJmMsdOodzdL Jtese Odzdzets?2 d dav stc 3Oy d 15 dzdats 2
cSmartMirrore B" &0 ffteso jHJ 2O tOBBISO
T cOmMmdsslstej d2@ L OHOYd MtsL HOdzdY OHOfIsdo
T ftsHIso gy PE sz Odz! desfils! HOdzdzts?2 L OH OVYd;
1 sBtsfdztso Odz o' B Hstg - fizgf 5 g O Bgdsdzts C s i3 dzj € M
sBifMfJyud ddy Hdzv tjh jddw f sfMmilsOs dzj dzdzts
T WEdS ydtsdzd tetso O dzd 4 tcOL tc OB ts5ls O dadats 2 (
Of csBdtoso Odzgts dzO dMmyf r sOIsj dz' dzts (3 ddddss pylzialz
BOL] BGHdS zOdtsects St sIsjtc® Raspbe
fsH L JjtCOdz des?2 H#SOdgjettdgsmis! 8 d o j B
T ddsj jls SHHjty Sk dgj MSCBsdzr SR Zmlstcts 2 fi
EHOd dzdzse 5 EZftcOodzj dzdv d OH BB dzd Misted te
YJjtojdgj df'©O OH i3 dzd istc Olststc O;
1 cOLtcOBIsOdz d flosctcORBBRdS tj OdzdL 9 O
dMmisj i3* OklsjdisdwdsoOoydd.

t OLtcOB BIsOdzdzOY o tjLbkzdz IsOIsjy o' ff 5
MdMmlsy BO dBsyJls dO2Isd §wOSdud mMEsy
BdL dzj MO, M stclsO.
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1. [0S [Eklsy. 1 ttsctcOddid tctsio Oflady © dizj ,P
2. Miguel Grinberg Flask Web Development, 2018.
3. RLEYyOjd3 HT ML C XJHL.TABL] I ACSHSd3j dz, € toc
2016
4. Yang, L., and R. Jin. 2006. Distance md&arning: A comprehensive
survey. Michigan State University.
5. Xing, E. P., A. Y. Ng, M. I. Jordan, and S. Russell. 2003. Distance metric
learning with application to clustering with stddormation. Advances in
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6. sde't B EKIYSQL. 4 B fs tc tizgf § J §2B08.9
7. 1 dzOfm TRy.t hhoOdzHHjdew Mdzsy dzr = L OH OY:
BOh ddzdetsy tsBERZYJddj, 2018
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9. w02 dsKaspbasgzC Pi . uwBtstcdzed S toj yjtflstso:
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ﬂ gy smarimirror smartmirror_classes

i id - int(11)

z O 9

} tod dzsy § ded J

ﬂ g3 SMartmirror smartmirror_users
2 id :int(11)

i login : varchar(64)

i email : varchar{256)

@ first_name : varchar({32)
g last_name : varchar(32)
@ class_name : varchar(16)
g password - varchar{256)
2 usr_img : varchar(256)

# user_id : int(11)

# time : int(11)

H g3 Smartmirror smartmirror_events
2 id :int(11)
i cab_id : varchar(16)

@ id - int(11)

# cab_number - int{11)

2 name : varchar(8)

{dm.

2 class_id : varchar(s)
i@ lesson : varchar(32) # floar : int(8)
@ timefrom : varchar(11)

g timeto : varchar(11)

ﬂ gy smarimirror smartmirrer_admins
i id - int(11)
i login : varchar(32)
2 password - varchar{256)
g contacts - varchar{64)
ﬂ gy smarimirror smartmirror_systems
i id - int(11)
£ machine_id : varchar(64)
i host - varchar(32)
g wersion : varchar(32)

i@ status : varchar(32)

1. ubtizCIlskzO

BOLT

BEzHE!

ﬂ £ smartmirror smartmirror_cabs

HOd
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i PACMUCAHME CTO/IOBOW i TEMNEPATYPA HA IEHb

BPEMA KNACChbI
09:55-10:15 -n
10:55-11:15 57
12:00-12:20 an
13:00-13:20 57

WO N00 0000 0300 0600 0900 200 MWOO W00

[o6puit Beuep, ApTém. [IpekpacHo BeIrnaauLLb!

ABTOBYC EWDKAMLLIMA MAPILPYT
c15 1 MAH 0O MNATROPMA NOCh
544 4 MVAH [0 BOHX (MMABHHIA BXOM)

tdm. 2. Jdjhdd?2 odH fd Ltse Olsj dz
dimyfrlsOlsj & dsets MisjdHO o Wstdd
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(C PR _ ol 4

WHdopmauua ob akkayHTe

KKayHT

. ~Baw noruH - artem_chekanov
«~Baw email - 89680784115@mail.ru
<~ Bawe nms - ApTém

<~ Bawa ¢amunus - YekaHoB
«~Knacc obyuenus - 11/

“ Bawe doto “;

Bam a

MHdopmauua ob akkayHTe

jolile]

Knacc
Moyta
NoruH

[ata pervctpaumn

tdm. 4.

NN A

11 mapTa

| % MoiiakkayHT 1000 QU

ce{

HacTpoiikn ABarapka

ApTém YekaHoB

mn
89680784115@mail.ru
artem_chekanov

22:20 -10.03.2022 ropa

RdzW StcdzOy d W

1 d HlegBfE ©l fZk®ls o &zg 1 O f ts dz’

CmeHuTb naponb

sSB

O ¢ Ok dzls
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HacTpoikn akkaHyTa

Email Norvx
896807841I5@mail.ru artem _chekanov
Nmn bamunua

Aptém YexaHoB

Knacc

nn

BBeATE TekyLLUI NApons [ANA NOATBEPHKASHUA

CoxpaHuTe

YAanuTe akkayHT

tdm. 5. RLBJjdzj dzdj HOdzdzr = OCC OEkdzlsO

Mopnepxkka

Pekomenpauumn =

Mol pelumm npobnemy BeicTpee, ecnu Bbl YKaxeTe Lwarn
1 OENCTBWSA, KOTOpbLIE NpUBENK K npobneme nnm
BLISBUINK €.

OnuwunTte npobnemy, Kak MoXHO nogpobHee

“~

BepHyTbcsa Hasan

tdm. 6. AttdkO0 tkftctOsCd tBtO j dod W
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ApTEM YekaHoB

ApTém mn
Wma Knacc
YekaHoB 10.03.2022
ammnun [lata pervcrparym
artem _chekanov 790766313
Torn TelegramiD

89680784115@mail.ru

Email

yﬂan " ]

tdml wBMBslste/ dL d3j dzj dzdj H Odedz’ =

PenakTupoeath

PepaktupoBaHue npocpunsa | artem_chekanov

PepaktupoBanve agMUHWCTpaTopa

Norux Maponb KoHTakTs

artem_chekanov Mapons https://tme/artem _chekanowv

Maponk oT root nons3oBarena

Maponk oT root nonk3osatena

tdf. 8. )ltsmdslst/ ttjHOCIsdtess Oded j

tdm. 9. [tddlststedde Momistsw ddw dc
115



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































