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| 1. U2.1 Korpusa un citu mehanisko komponensu izstrade/izvéle 10.-13.mén.

I 1.1. NepiecieSamo korpusu un mehanisko komponensu parskats un tehniskas prasibas

HAOS sistému veido sauszemes moduli un peldosas platformas (plosti). Sauszemes moduli ir aprikoti ar lazeri,
skalruniem, vadibas plati, sprieguma parveidotajiem, bet nepiecieSamibas gadijuma ari ar akumulatoru un
saules paneliem. Uz plostiem atrodas vadibas plate, sprieguma parveidotaji, akumulators, saules panelis/-i,
rupora skalrunis/-i, zemadens skalrunis.

Prasibas sauszemes modulu korpusiem:

e Lazera novietojums virs zemes [imena —vismaz 1,5 m;
e |P klase — ne mazaka par IP44;
e Jabat stingri novietotiem lai izturétu stipras véja brazmas;

e Jabut viegli transportéjamiem un uzstadamiem — bez ievérojamas vides transformacijas.
Prasibas peldosam platformam:

e Celtspéja — ne mazaka par 100 kg;
e Gabariti — kvadrata platforma ar malu ne lielaku par 1,2 m;

e Jabat aprikotam ar rokturiem értakai iekrausanai un uzstadisanai.

Minétas prasibas ir iespéjams realizét dazados veidos. Zemak ir paraditi daZi varianti.

I 1.2. AP2.1.1 Korpusu un citu mehanisko komponensu raséjumi

I Sauszemes modula korpusa realizacija.

ir iespéjams novietot specialaja kasté no paaugstinatas izturibas plastmasas. Savukart saules panela montazai
ir nepiecieSams pas(tit vai izgatavot specialu balsteni. Pie $adas konstrukcijas plusiem var pieskaitit mazu
platibu, relativi vienkarsu realizaciju gadijuma, ja tiek izmantoti rlipnieciski razoti risinajumi. Galvenais minuss
— nepiecieSama stabila pamatne pie kuras var pieskravét stabu, tacu $ada veida uzstadisana ir darbietilpiga
un pret to ari izteicas diku 1pasnieki.
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I Peldosas platformas realizacija.

Pateicoties tam, ka dikos tdens ir diezgan mierigs un augsti vilni tur nav novérojami ir iespéjams aparattru
izvietot uz plosta. Pastav vairakas plostu realizacijas iespéjas. Viena no tiem ir izmantot pontonus vai mucas
pie kuram augsa var piestiprinat saplaksna pamatni, savukart pie kuras jau var stiprinat ddensizturigu kasti,
skalrunus un saules paneli. Plosta novietojuma uz dika fiksacijai var izmantot blvmaterialu veikalos

nopérkamus betona blokus (noenkurosanai).

Visas konstrukcijas tehnisko dokumentaciju var redzét pielikuma 1.

[ Lazera orient&$anas sistémas vertikalas kustibas ierobeo$ana.

+10°.__
YP3040 ir spéjiga pacelt lazeri uz 10° virs horizonta - tas nozime, ka var
izveidoties situacija kad stars spides debesis. Lai novérst $adu situaciju var
realizét programmatisku kompensaciju. Bet tas nedos 100% garantiju
(jebkura programma var dot funkcionésanas klidu). Maksimali iespéjamu
-80°"

garantiju var dot tikai elektromehaniska ierobeZoSana ar slédziu
izmantosanu. Tadi lazera piedzina ir, bet ja horizontala virziena tos var
regulét, vertikala tas nav iespéjams. Rezultata vieniga iespéja — papildinat
YP3040 ar mehanisko mezglu, kas nelaus pacelties lazera staram virs horizonta.

Tika realizétas divas konstrukcijas. Pirma pilnigi neatkariga, bet manami palielina sistémas kopéju augstumu
un svaru.
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Otra varianta tadu trikumu nav, bet ir vajadziga eksistéjoSas ierices neliela piedziSana.

I 1.3. AP2.1.2 Pirma korpusa realizacija

I Plosta realizacija.

Ripnieciski tiek izgatavoti saméra lieli plosti kas bieZi vien ir domati dazadu izklaides pasakumu organizacijai.
Savukart HAOS sistémas realizacijai ir nepiecieSams relativi neliels plosts ar diezgan zemu celtspéju. Tika
izvéléts risinajums no kanalizacijas caurulém ar diametru 160 mm un atbilstoSiem 90 gradu savienotajiem.
Caurules sava starpa tika savienotas veidojot kvadratu. Caurules tika pilditas ar poliuretana putam, lai izslégtu
plosta nogrim$anas iespéju gadijuma, ja tiktu bojats ta korpuss (pieméram, transportésanas laika, vai
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ekspluatacijas gaita). Pie caurulém ar montazas metala lenti tika piestiprinata 20 mm bieza saplaksna plate.
Attéla ir paradits izveidotais plosts pirma izméginajuma laika:

Izveidotas konstrukcijas celtspéja izradijas nepietiekosa un tika izlemts kvadrata iekSpuse zem pamatnes
izvietot putuplasta plaksnes un piestiprinat tas ar polimérmateriala lentes palidzibu. Sada konstrukcija
izturéja uz pamatnes izvietotas aparatiras svaru. Vissmagakais ir 90 Ah svina akumulators (26 kg), kas
nodrosina aparatdras nepartrauktu darbibu.

Talak pie saplaksna plaksnes tika piestiprinata kaste akumulatoram un elektronikai, saules paneli (2x50 W),
rupora skalrunis un zemdadens skalrunis.
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| 2. U2.2 Spiesto plasu izstrade, izgatavosana un montaza 10.-13.mén.

I 2.1. Sistémas modulu parskats ar nepiecieSamibu veikt spiesto plasu izstradi

Rezultéjosas ierices komplektacijas darbietilpibas samazinasanai tika pienemts |émums izvietot pastaisito
elektroniku, péc iespéjamibas, viena bloka (talak — kontroliera bloks).

2 51 3 +ﬂ 5

12V = 5V

Ladétajs

[

|

| 6

: Timer |~—
I

I

Skalruna
pastiprinatdjs

Lazera
orientdcijas
ietrice

Zim.2.1. Centrala bloka struktiras shéma

Barosanas dala sastav no mezgliem 2, 3, 4, 5 un 7. Shéma tika paredzéta iespéja izmantot rezerves
akumulatoru aréjas barosanas partrauksanas gadijuma. Nemot vér3, ka litija akumulatoram ir diezgan stingrs
temperatiiras rezims (it Tpasi ladésanas procesa), tika izmantots elektroniskais slédzis S1 un temperatiras
devéjs 8. Akumulators nodrsina tikai 3,7V — tapéc sprieguma palielinasanai tiek izmantots DC-DC parveidotajs
4 (MT3608 pamata). Ta ka ir prognozéts, ka viena zivkopibas objekta bis izmantoti daZi kontroliera bloki,
bloks, kas ar kontroliera bloku bs savienots ar mezglu 14 (4G/GSM). Nemot vér3, ka akustisko signalu masivi
ir visai lieli, ir nepiecieSams izmantot SD karti (mezgls 16). Tas ari lauj viegli mainit skanas komplektu un
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saglabat ierices darbibas log-failu. Programmas logiskas klidas gadijuma operativai restartéSanai eksisté
mezgls 9.

Elementu kopéjais skaits un SMD tehnologijas pielietoSana pieprasa iespiesto plasu izmantosanu. Kontroliera
bloka pilna shéma ir paradita pielikuma 2.

B 211 Modulis 2 (12V->5V)- apraksts

Nemot véra, ka viens no

PWR_FLAG barosanas variantiem ir
o +12V akumulators, tika izmantots
& J13 D1t u1s . - . —.
S T nerme Fuse Fuse 15822 12-to-5 sprieguma DC-DC parveidotajs uz
E ] 2 — —= Duh g 1 In+ Qut+ 4 . - = . -
Elelt = W oe (39 2L 1000.0x35Y c4s  integralas mikroshémas LM2596
& N §§ T ot o 11 1.0
3 o .- - 2 |- our |3 f pamata.
& GND - J7

GND < GND

uh LA Drosinatajs F3 izslegs shému ja
apkartéja temperatira parsniegs
60°C. Otrais dro$inatajs F4 kopa ar supresoru D9 pasargds shému no sprieguma parsnieg$anas virs 22V. Sotkija

diodes nelaus pieslégt akumulatoru nepareiza polaritaté.

I 2.1.2. Modulis 3 (Ladétajs) - apraksts

Tika izmantots gatavais ladéSanas modulis uz integralas
Q4

IRF640 mikroshémas TC4056 pamata. Lai bdtu iespéja izmantot ari
letus akumulatorus tika izvéléta plate ar specialu ieblvétu

R55

1k @5
2N3904

+12v

aizsardzibas shému.

Elektroniskais slédzis tika uzblvéts uz lauka tranzistora IRF640
pamata. Ta ka Sis tranzistors drosi strada ar aizvara spriegumu
virs 5V, tika izmantots papildu tranzistors Q5. Bet $aja gadijuma
shéma bs invertéjosa (slédzis bids atvérts ar vadibas logisko
limeni 0). Dotas situacijas invertésanai tika izmantots vél viens

tranzistors Q6.
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B 2.1.3. Modulis 5 (+5V->-5V) - apraksts

—]

2
C49 +
GNDJ 3

100,0x16V

1

4

uz22
MAX660

FC V+
CAP+ 0SC
GND
CAP— QUT

LV

-8 5 oy

| 7 o

6__{>
enD Con
5 - ol

J22

n_02x02
0 2

J_Tz

PWR_FLAG

-5V
4

+ 51
22.0x16V

GND

I 2.1.4. Modulis 6 (Timer) - apraksts

Akustiska
pastiprinatajam ir

signala izejoSam
nepiecieSama
bipolara baroSana. Tam tika izmantots
MAX660

maksimalu slodzes stravu 100mA.

integralais invertors ar

Ta ka ierice neatrodas vieglas pieejamibas attaluma, kontroliera bloka ari ir neatkarigs taimers, kas regulari

restarté visu shému izslédzot ta barosanu. Takts generators (NE555) nodrosina impulsus ar frekvenci 1Hz.

]

10k
R52

o ouT o
uis
R0
- 25555— 330R
He 2 ¢
czh.;. = T&_‘_

| |

47.0x10v A 10n D
N
v

GND

GND

Ki O) JP3

Jumper

+3V

74HC4020D.652
uiz

Integralais skaitttais (74HC4020) péc noteikta laika parslégs vienu no savam izejam aktiva stavokli. Kas

savukart caur tranzistoru Q3 iedarbinas releju K1. Relejs neaktiva stavokli baro visa bloka shému (izvadi 2 un

4), bet péc parslégsanas strava no 2 izvada plidis uz 5, nodrosinot skaititaja restartésanu. Elementi R52, C42

un R59 ir vajadzigi, lai palielinatu restartéSanas intervalu. Slédzis J14 |auj izveléties laika intervalu no Cetriem

variantiem (15, 30 mindtes un 1, 2 stundas).
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B 2.15. Modulis 11 (DDS) - apraksts

Akustisko signalu generésanai tiek izmantots modulis ar DDS integralu mikroshému AD9850. Péc nokluséjuma
Sis modulis lauj mainit tikai izejas signala frekvenci. Lai bltu iespéja mainit art amplitidu, shéma tika
papildinata ar tranzistoru Q2. Aizvara spriegumu generé mikrokotrolieris ESP32 izmantojot IPM (impulsu
platuma modulacija). Lidz ar to, lai izfiltrétu no rezultéjosa signala parazitiskas pulsacijas, tika pielietots filtrs
no elementiem R32, C22, L2, C24 un R34.

o
]
M
+
100.0x16V y
€20
+ u12
GNDA f HC -SROB_(AD9850) €27
L vee vee |29 I »—|>GNDA
DDS_W_CLK) 2 | w_CLK po L2 o1
DDS_FU_UD) 3 1 Fu_up p1 |18 '
[DDS_DATAY 4 | paTA n2 A2
[DDS_RESET) 5 | RESET 03 |16
GNDA 6 | cenD D4 135
e ———1 1 Qout1 D5/Ampl L2
.=2—| L8 | Qout2 D6 1_3)<
3 Zouti 9 | St 07 125
Square Zout2 = 10 | 75ut2_(filter) GND AL
J10 o
(o]
3 L2 R35 ) SR b
3 R32 10m 500 s
4:'_"_0"\!‘\.“\!‘\_' E i
200R N (8

|
10n | K22
10n | 24

X &
) Jp2 GNDA
lumper_3_Bridged12 GNDA
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I 2.1.6. odulis 12 (izejosa signala pastiprinatajs) - apraksts

Pretestibas salagosanai tika izmantota integrala shéma AD8055. Operacionalais pastiprinatajs ir ieslégts
diferenciala sleguma, kas nodrosina palielinatu linearitati. Potenciometrs RV2 ir vajadzigs izejas signala vidéjas
vértibas regulésanai.

+5V

10.0x16vY
€29 €31

8|12
8| Audia_DDS

€32
L GNDA GNDA
GNDA <]—+|] Iﬂ’——| I——|> GNDA
10,0%16V 0.1
\d

=
ul
|

I 2.1.7. Modulis 10 (RTC) - apraksts

Mikrokontroliera

>
a programma tiek aktivi
+ +5V
oo L1 izmantoti laika parameti.
o v . .
roe res S| j; lekseji tie tika
10k LD 10k ve =3 . _
12¢_SCL Ti% 1 nodrosinati ar iebdvétu
STy 3 2 L sa
a7 © 2 bs taimeri. Bet ir jazina arl
- 2N7000 +5V 5 ]
" SEL X konkreta stundu
+ +5v 4 | epp u . _ ]
> 5 RTC —-module(D$1307) diennakti. Lai
4 4 Vee
+ ve = -
R67 . el L s 6 | e nodrosinatu tadas
3 OU .. . .
12¢_son- 10k § T T w? | gar funkcijas, tika izmantots
S
O
<

GND
d

neatkarigs reala laika

a8
2N7000 modulis (RTC — Real Time

Clock) ar integralo mikroshému DS1307. Ar ESP32 modulis savienots izmantojot I12C kopni. Nemot véra, ka
dota RTC darba spriegums ir 5V, shéma tika izveidots logisko limenu pareidotajs: R66, Q7, R68 (R67, Q8, R69).
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B 2.1.8. Modulis 17 (R5485) - apraksts

Lazera orientésanas sistéemas YO3040 vadibai tiek izmantots standarts RS485. No standarta UART tas atskiras
ar sakaru kanala konstrukciju. Programmatiska konvertacija nav vajadziga. Divu standartu salagosanai tika

+3.3v

[
=
o

c7 ca
100.0x10V 01
11l
I
MAX3485

Ja
RS485

fa
=
()

L (R [
| T

m +3.3V
el
(= §

vl
m
[~
D

[

=

10k GND
11 rR13 Y/ p1s Fi
/N SMCI12¢A Polyfuse
1 b(_'q 3
50 RS485
I%RE R12 DY 2L (%
DE 120 N [smesioca ‘ Li
L1 1Y Ale =5 J; =
B17 ==
3 u2F a R4 <S§ Ny o F2 END
= >O‘i z Ltk 5[ Palyfuse
w = I= r=
3;‘; T4HC L4 L TaHC L4 g Y aa D6
u2p or] ¢5 o @ v wNT | SM7L2
GND "
03 A
LED = "
(&
¢ <~

GND

izmantota mikroshéma MAX3485. Shema ir elektriska aizsardziba divos variants. Var izmantot tris elementus
D15, D16 un D17, jeb vienu D6. DroSinataji F1 un F2 ir nepiecieS8ami abos gadijumos. Logiskais elements ir
vajadzigs mikroshémas U4 rezimu parslégsanai. Elementi R9, D5 un C5 nodrosina laika aizkavéjumu. Rezistori
R7, R11, R13, R12 un R14 nodrosina attiecigus spriegumu limenus.

I 2.1.9. Moduli 13-16 - apraksts

Shéma plasi izmantota SPI kopne. Lai vairaki moduli varétu drosi stradat viena kopnég, tika pielietota
buferizacija izmantojot integralo mikroshému 74AHC125. Darbibas princips paradits modula 15 (SPI3)
pieméra. Linijas MOSI un CLK vienmér atrodas gatavibas stavokli — tas netraucés paréjiem moduliem. Tomér,
kamér mikrokontrolieris stradas ar citiem abonentiem, logiska elementa U10A izejai ir jabdt augstas
impedances stavokli. Rezistors R28 nav obligats, nemot véra, ka mikrokontroliera programmas darbibas
sakuma visas CS Iinijas uzstadis logiska 1 (bet R21 nelaus kontroliera blokam stradat ESP32 Tpasibas dél).

15
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I 2.2. AP2.2.1 Izstradatas spiestas plates

ProjektéSanai tika izmantota programma KiCAD. lzgatavoSanai tika izveléta divslanu plate, ka optimalais
cena/iespéjas variants. Praktiski visi elementi novietoti viena slani. Gatavi moduli izvietoti “otra stava” un
vieta zem tas ari izmantota elektronisko elementu izvietoSanai. Slanu fotoSabloni un zida slanis ir paraditi
pielikuma 3.

I 2.3. AP2.2.2 Gatavas spiestas plates

1 2 7 6 4 3 5

Kontroliera bloka sakotnéjas palaisanas procedira:

Péc aréejas baroSanas pieslégsanas, grieZot rezistoru, dabit DC-DC parveidotaja izeja spriegumu 5V;
Péc tam, izmantojot savienotajus, var pieslégt nakamu shémas dalu;

GriezZot rezistoru dabit DC-DC parveidotaja izeja spriegumu 5V;

Pieslégt pareju shemu pie 5V;

Pieslégt pastiprinataju pie -5V,

Savienotajus ir jéga izmantot tikai ja kopa ar plati tiks izmantots rezerves barosanas akumulators;

No vk whNpeE

Ar savienotaju vajag izveléties attiecigo restartésanas laiku; ja neviens kontaktu paris nav savienots,
tad $1s mezgls nestradas un restartésanas procedira netiks izmantota;
8. Navrekomendéta barosanas pieslégSana kameér pie LoRa modula nav pievienota antena.

17
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2.4. Komunikaciju modula uzblve un darbibas principi
2.4.1. Visparigie principi

Lai attalinati monitorétu uzstaditas HAQOS sistémas ir izveidoti specialais Komunikacijas modulis un datu
savaksanas / vadibas serveris (Serveris).

Komunikacijai par pamatu tika izvéléts mobilo operatoru tikls. Sadai izvélei ir virkne prieksrocibu:

1. Sis risinajums stradas visur kur ir mobila tikla parklajums. Popularako mobilo tiklu operatoriem (LMT
/ Tele2 / Bite) ta ir gandriz visa Latvija teritorija.

2. Mazam sistému skaitam uzturésanas maksa par komunikaciju bis neliela, ja izvélas piemérotaku
mobila interneta tarifu. Ja ir nepieciesams, 3G/4G tiklos varés parsatit ari lielus datu apjomus —skanas
/ lazera vadibas programmas.

3. Ir pieejami dazadi gatavie risinajumi kas realizés zema limena komunikaciju ar mobilo tiklu. Darbs ar
sadiem moduliem notiek péc vienkarsa protokola kas ir realizéjams mikrokontrolier.

Projekta tika izmantots SIM-7000E NB-loT Hat modulis kas atbalsta GSM/GPRS, EDGE un pat 4G tiklus, bet no
vadibas kontroliera puses realizé dazadus protokolus, pieméram, TCP, HTTP, u.c. Modulis lauj satit/sanemt
Tszinas un atbalsta GNSS pozicionésanu.

Tacu $is tikls pieprasa noteiktu sistémas arhitektlru ar vairakiem Komunikacijas moduliem un vienu centralo
Serveri.

18
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SIM-7000E | YART kopne | xomunikacijas | SPIkoPne | centraais

» <

NB-10T HAT | 47 komandas | modulis | bloks
N HAOS sistéma |
7 [ ——

SIM-7000€ | YART kopne | komunikacijas | SP'kopne | centralais

»
»

b

« » «

NB-10T HAT | AT komandas | modulis bloks
: HAOS sistéma |
... Citas HAOS sistémas ...

Ethernet tikls

Serveris

v

ArT komunikacijas protokolam tiek uzlikti sekojoSie ierobezojumi — ta ka tikai Serverim ir iespéjams nodrosinat
pastavigu (fiksétu) realo IP adresi, tad jebkura transakcija starp Komunikacijas moduli un Serveri norisinas no
modula puses:

Komunikacijas Datu savaksanas /
modulis vadibas Serveris
atver TCP/IP savienojumu -
nosuta pieprasijumu / datus no modula -
apstrada
sanemto
pieprasijumu /
datus
B nosuta apstiprin@jumu
< nosuta pieprasijumu no servera
- aizver savienojumu
y . .
laiks V laiks

Serveris apstiprinajumu nosuta vienmér, bet papildus pieprasijumu tikai tad, ja tads ir jau sagatavots.
Izmantojot tikai Interneta rikus bez savienojuma ko atver Komunikacijas modulis nav iespé&jams nosutit
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pieprasijumu no servera puses. Lidz ar to, Komunikacijas modulim regulari jasledzas pie Servera ar tuksajiem
pieprasijumiem ari tad ja nav ko satit. Sos pieprasijumus sauc par Heartbeat.
Ka papildus komunikacijas kanals var kalpot 1szinas, ar kuram var apmainities jebkura bridi.

Par komunikacijas modula centralo mezglu tika izmantots mikrokontroliera STM32L432KC izstrades riks
NUCLEO-L432KC:

Mikrokontroliera atminas ierobeZzojuma dél (64 KiB) pieprasijumu maksimalais garums tika ierobeZots lidz 4

KiB. Ja ir nepiecieSams nosutit lielaku datu apjomu (piem. skanas failu), datu paka jasadala isakas un janosita
pa dalam.

I 3.1.2. Komunikacijas modula zinojumi

I 3.1.2.1. Heartbeat (HB) zinas

Galvenie uzdevumi ir:

1. regulari pazinot Serverim par modula normalu darbibu,
2. nodrosinat Serverim iespéju vismaz ar tadu regularitati veikt pieprasijumus.

HB zinu intervals tika izvéléts 1x reizi stunda, lai nenoslogotu tiklu un Serveri.

I 3.1.2.2. Diagnostikas (TD) zinas

Galvenais uzdevums ir apkopot informaciju par Centrala bloka darbibas parametriem / stavokli un regulari
zinot Serverim.
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[ ]_
SIM-7000€ | YARTkopne | komunikacijas | SP!kopne | Centralais

» < »

NB-1oT HAT | AT komandas modulis Slave Master | bloks

Diagnostikas informaciju regulari (reizé 15 minGtés) apkopo Centralais bloks un pa SPl kopni nodod
Komunikacijas modulim, kas to noformé TD zinas forma. Diagnostikas dati sevi ieklauj sekojoSas vértibas:

e Galvenais (aréja avota) spriegums,

e Kontroliera rezerves akumulatora spriegums,

e Kontroliera rezerves akumulatora statuss (vai ir ieslégta uzladésana),
e Temperatura,

e Skalruna statuss,

e Lazera statuss.

Serveri Sie dati tiek saglabati Log fail3, lai vélak varétu tos analizét. Ja stundas laika no Centrala bloka nenak
diagnostikas dati, Komunikacijas modulis noformulé TD zinu ar saturu “IDLETIMEOUT".

I 3.1.3. Implementacija

Komunikacijas modula galvenais mezgls ir STM32L432KC mikrokontrolieris. Ta uzdevums ir klausities divas
kopnes — UART (no SIM-7000E modula) un SPI (no Centrala bloka). Mikrokontroliert ir implementéti sekojosie
moduli:

1. spi_processor (darbam ar SPI kopni — diagnostikas informacijas sanemsanai un TD zinu noformésanai
Serverim),

2. atfsm (darbam ar SIM-7000E izmantojot modula AT komandas — realizé vienkarsu stavok|a automatu
viena pieprasijuma pilnai nodosanai Serverim un atbildes sanemsanai atpakal),

3. connection_manager (pieprasijumu rindas realizacijai, zinu pareizai paketésanai, Servera atbilzu
apstradei, HB zinu regularai generésanai).
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BEFORE IDLE

ID__BEFOREIDLE:

AT+CIPSTATUS

TATE: IP INITIAL

i IDLE LOOP

STARTUP i
ID_ RESETSTATE ! ID_ IDLEATOK; P—|3°0°0 e} ID_IDLE: ‘

I

ID_RESTART AT+CIPSHUT | |aT .
]
]

ID__RESTART
\1_‘_ ———————— [ATFSM_scheduleSendAndReceive()|- ——————————-—————-
performRestart{}

8000 ms| SEND AND RECEIVE
INIT PROCEDURE ID__SNRINIT

AT+CSTT="internet.Imt.lv*
ID__BEFOREIDLE I

performAPNSetupCommand(}
A

ID__ATOK: AT+CIICR
ATED
(den't echo commands) \ ID__SNRFAILED | | ID_ SNRSUGGEEDED: ‘
[ATEO] ID_ RESTART - -
oK _— performSendAndReceiveFailed() performSendAndReceive Succeeded()
ID__ATEOOK: AT+CIFSR
AT+CNMI=2,0,0,0,0
(disable SMS notifications) W.X.Y.Z (ip address)
processl PAddressReply()
| ID__SNRSTART |
- AT+CIPSTART="TCP" "ip address" "port"
AT+CMGF=1 performPortOpenCommand(}

(set text format for SMS)

CR+LF SEND OK CR+LF
response packet (raw M bytes)
CR+LF CLOSED CR+LF
(all by processReceivedData())|

ID__BEFOREIDLE

+CGATT: 1 CR+LF

AT+CGATT? oK AT+CIPSEND=N prompt "> " (withoul terminaling GRILF) request packet (raw N bytes)
performPortSendCommand(} processSendPromptString()

Serveris ir veidots uz Raspberry Pi pamata, operétajsistéma ir Raspbian Linux. Servera programmatira
uzrakstita Python 3 valoda izmantojot web.py pakotni un Linux sockets. PalaiZot servera programmatiru
automatiski tiek palaisti divi pavedieni:

1. ApiRaw — klausas TCP/IP soketu un apstrada pieprasijumus no Komunikacijas moduliem. Sadiem
pieprasijumiem ir vienkarsa struktiira (nav sarezgita formata galvas, ir nelieli izméri lidz 4 KiB) lai
atvieglotu Komunikacijas modula mikrokontrolierim sazinu,

2. ApiRest — klausas citu TCP/IP soketu un izmantojot web.py pakotnes rikus apstrada REST-tipa
pieprasijumus, kurus tipiski generé majaslapas.
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Server1 palaists art nginx REST pieprasijumu paradresacijai — visi pieprasijumi kas attiecas pret Servera
programmatiru tiek paradreséti, bet tie kas neattiecas (pieméram, statiska majaslapas informacija) tiek
apstradati ar pasu nginx. Tada veida pie Servera var pieslégties ari no parasta parlaka.

Pieprasijumi tiek izpilditi sekojosi: katrai registrétai HAOS sistémai Servera pusé tiek izveidots objekts Device
(ierfce). Modulis DeviceContainer glaba masivu ar iericém un péc vajadzibas tos atrod. Kad Serverim pienak
pieprasijums, ApiRaw / ApiRest moduli identificeé ierici, tad atrod vajadzigo objektu, un tad tam nodod
pieprasijumu izpildei.

Kopuma komunikacijas sistémas arhitektdru var atspogulot sekojosi:

Centralais Bloks

I SPI kopne
i processor Atbild par HAOS  Atbild par HAOS
pL_p sistemu #2 sistemu #1
I - citu fericu Device Device
objekti ...
connection_manager > atfsm
“-{HAOS sistéma ApiRaw
DeviceContainer
o ] ) ApiRest
Parliiks klienta pusé

Serveris I-‘

-| Klienta dators |
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I 3.1.4. Pieprasijuma apstrades piemérs

Diagramma demonstré: kuri sistemas moduli, kada seciba un kuru darbu veic transakcijas laika.

| connection_manager |

| atfsm |

pieprasijums

.

— . -
pieprasijums

pieprasijuma ID

AT+CIPSTART,

pieprasijuma statuss
un dati

<<

__ pieprasijuma ID

AT+CIPSEND...

atbildes pakas dati

mobild sazina

[ApiRaw |

| DeviceContainter |

| Device |

atbildes paka

> atdala: ierices ID
un datus

ierices ID

norade uz
ierices objektu

- . . -
>veic ierices
meklésanu péc ID

-

pieprasijuma dati

A
>

atbildes dati

A

-

apstrada
pieprasijumu

| 3.1.5. Prototipi

Komunikacijas modulim tika izveidota sekojosa iespiedplate:

Un izveidots sekojosais prototips:

DP2 HAOS iekartas darba prototipa izstrade 10.-15.mén.
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 5%5%% 5557

Servera programmataras logs:
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File Edit Tabs Help

lerakstito Log datu piemérs (objekts - Gai¢énu dikis) JSON formata:

"date": "2019-09-20 07-41-47"
"date": "2019-09-20 07-46-42"
"date": "2019-09-20 08-01-52"
"date": "2019-09-20 08-16-52", "type": "TD"
"date": "2019-09-20 08-31-57", "type": "TD"

, "type": "HB"
"date": "2019-09-20 08-43-53", "type": "HB"

"type": "TD"
"type": "TD"

"content": "b"\xfe\x07\x01lw'\x01\x0£f\x01\x06""},
"content": "b'\xfe\x07\x01w&\x01\x0£\x01\x06"'"},
"content": "b"\xfe\x07\x01lw'\x01\x0£\x01\x00""},
"content": "b"\xfe\x07\x01lw'\x01\x0£f\x01\x08""},

"date": "2019-09-20 08-46-57", "type": "TD", "content": "b"\xfe\x07\x01lv'\x01\x10\x01\x07""},
"date": "2019-09-20 09-02-00", "type": "TD", "content": "b"\xfe\x07\x0lw'\x01\x10\x01\x06""},
"date": "2019-09-20 09-26-34", "type": "TD", "content": "b"\xfe\x07\x0lw'\x01\x10\x01\x08""},
"date": "2019-09-20 09-41-35", "type": "TD", "content": "b"\xfe\x07\x0lw'\x01\x11\x01\x06""},

"date": "2019-09-20 09-46-00", "type": "HB"

’

Sis ieraksts atbilst normalam darba rezimam (HB zinas reizi stunda, TD zinas reizi 15 mindtés). TD zinu saturs
ir iekodéts péc Python 3 bytes datu tipa pieraksta.

Zemak ir paradits piemérs Log ierakstam kad izzuda aréja avota spriegums (ar zalo atziméts pédéjais ieraksts
kad bija, ar sarkano — pirmais ieraksts kad vairs nebija):

{"date": "2019-09-20 14-24-00", "type": "TID", "content": "b"\xfe\x07\x01x'\x01l\xle\x01\x06""},
{"date": "2019-09-20 14-39-05", "type": "TD", "content": "b"\xfe\x07\x01lw'\x01\x1e\x01\x06""},
{"date": "2019-09-20 14-54-10", “"type": "TD", "content": "b"\xfe\x07\x01lw'\x01\x1e\x01\x00""},
{"date": "2019-09-20 14-56-35", "type": "HB"},

{"date": "2019-09-20 15-09-10", "type": "TD", "content": "b"\xfe\x07\x01f]'\x01\x1e\x01\x08""},
{("date": "2019-09-20 15-24-14", "type": "TD", "content": "b"\xfe\x07\xOl ' \x01\x1a\x01\x08""},
{"date": "2019-09-20 15-39-16", "type": "TD", "content": "b"\xfe\x07\x01\x00'\x01\x16\x01\x06""},
{"date": "2019-09-20 15-54-35", "type": "TD", "content": "b"\xfe\x07\x01\x00'\x01\x15\x01\x06""},
{"date": "2019-09-20 15-58-42", "type": "HB"},

{"date": "2019-09-20 16-09-35", "type": "TD", "content": "b"\xfe\x07\x01\x00'\x01\x14\x01\x00""},
{"date": "2019-09-20 16-24-38", "type": "TD", "content": "b"\xfe\x07\x01\x00'\x01\x11\x01\x08""},
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Ir piemeérs kad atslédzoties barosanas spriegumam uz pietiekami ilgu laiku Centralais bloks parstaja satit

diagnostikas informaciju. Te ar sarkano atziméti ieraksti kad nebija baroSanas spriegums, ar zalo atziméts

bridis kad aréjais barosanas spriegums atjaunojas un Centralais bloks turpinaja ar diagnostikas zinam:

{"date":
{"date":
{"date":
{"date":
{"date":
{"date":
{"date":
{"date":
{"date":
{"date":
{"date":
{"date":

"2019-09-20
"2019-09-20
"2019-09-23
"2019-09-23
"2019-09-23
"2019-09-23
"2019-09-23
"2019-09-23
"2019-09-23
"2019-09-23
"2019-09-23
"2019-09-23

22-51-51",
23-06-50",
16-03-11",
17-02-53",
17-03-22",
18-02-57",
18-03-33",
19-02-57",
19-03-44",
20-03-00",
20-03-55",
21-01-40",

"type":
"type":
"type":
"type":
"type":
"type":
"type":
"type":
"type":
"type":
"type":
"type":

"D,
"D,
"HB"},
"D,
"HB"},
"D,
"HB"},
"D,
"HB"},
"TD",
"HB"},
"TD",

"content":
"content":

"content":

"content":

"content":

"content":

"content":

"b ' \x£fe\x07\x01llls \x01\x05\x01\x06" "},
"b ' \x£e\x07\x0 1 Jllls \x01\x06\x01\x06""},

"b'IDLETIMEOUT'"},
"b'IDLETIMEOUT'"},
"b'IDLETIMEOUT'"},
"b'IDLETIMEOUT'"},

"b"\xfe\x07\x01I' \x01\x11\x01\x08""},
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3. U2.3 Iekartas prototipa salik§ana un laboratorijas testésana (RTU) 13.-15.mén.

3.1. Alternativas energijas komponentes un to integrésana sistéma

I Saules paneli

Loti mazam diku skaitam tuvuma atrodas piesléguma vieta mainstravas tiklam. Tapéc, lai nodrosinatu modulu

autonomo darbibu tika pienemts lemums izmantot saules panelus. lepirkuma procediras rezultata tika

iegadati 3 polikristaliskie saules paneli: divi paneli, kas nodrosina 50 W un viens 100 W.

Saules panelu razotajs: VICTRON ENERGY.

RaZotaja sniegtas saules panelu specifikacijas pie apgaismojuma intensitates 1000 W/m?, 25 °C:

. - Spriegums | Strava pie | TuksSgaitas | - ,_ Darba
Gabariti, Nominala . . Issléguma

Kods mm Svars, kg Juda W pie maks. maks. spriegums ctrava. A temperat

) ! jaudas,V | jaudas, A ,V ! aras, °C
SPP03050 | 540x670x

1200 25 4,3 50 18 2.78 22.2 3.09 -40...+85
SPP03100 | 1000x670

1200 x35 8,9 100 18 5,56 21.6 6.32 -40...+85

Parbaudes laika tika konstatéts, ka saules paneli nedarbojas iekstelpas pat pie intensiva apgaismojuma. Tika

veikti dazi testi uz ielas, lai varétu parliecinaties par saules pane|u pareizo darbibu:

/ fEEEENREY
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Testu laika tika noskaidrots, ka pie esosSas apgaismojuma intensitates no 50 W saules panela varéja dabut
aptuveni 23 W. Turklat, kad sauli aizsedz tumsie makoni jauda kritas lidz nullei. Tapéc, lai varétu nodrosinat
akumulatora uzladi un aparatiras baroSanu tika izlemts savienot divus 50 W pane]us virkné un iegit lielaku
jaudu.

I Dzilas izlades svina akumulatori

lepirkuma rezultata tika iegadati tris 12 V dzilas izlades svina akumulatori ar géla elektrolitu.
Akumulatoru raZotajs: VICTRON ENERGY.
Razotaja sniegtas akumulatora specifikacijas:

e Kods: BAT412800104

e Kapacitate: 90 Ah

e Nominalais spriegums: 12 V

e Gabariti: 350 x 167 x 183 mm

e Svars: 26 kg

e Darba mizs atkariba no izlades pakapes: 500 cikli pie 80% izlades, 750 cikli pie 50% izlades, 1800 cikli
pie 30 % izlades.

No specifikacijas var secinat, ka korpusa detalam ir jabit pietiekosi izturigam, jo akumulatoram ir ievérojama
masa. Akumulators kalpos ilgak, ja saules paneli spés nodrosinat nepiecieSamu jaudu, respektivi, jo saulainaka
vasara, jo lielaks akumulatora darba muzs.

29
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I 3.2. Sistémas barosanas nodrosindjuma apraksts (Sergejs)

I Autonoma sauszemes modula elektrobaro$anas shéma

Ladétajs, kontrolieris

Paaugstinosais sprieguma
12V akumulators . 8 prieg

blue solar charger

MPPT 75 115

ADCE

_parveid
alg

12 Vieslegsanas
reIe_ja

lidzsprieguma Vadibas plate
parveidotajs

Audio
— Lazers korpusa pastiprinatajs

DC12v

e
.

Lazera

AC230V -~ | AC24V . orienté3anas
= “wjekarta
Invertors 230V/24V 4 "
adapteris

Sauszemes modula elektrobarosanu nodrosina 100 W saules panelis un 12 V 90 Ah dzilas izlades géla svina
akumulators. Akumulatora uzladi un slodzes komutaciju nodrosina MPPT 75/10 kontrolieris. Pa tieo pie
akumulatora ir pieslégts invertors, kas nepiecieSams lazera orientésanas iekartas adaptera barosanai. Pasa
lazera barosanai tiek izmantots pazeminoS$a tipa impulsveida sprieguma parveidotajs. 12 V spriegums tiek
padots uz impulsveida paaugstinoSo parveidotaju caur komutacijas plati, kas lauj ar vadibas programmas
palidzibu atslégt energijas padevi akustiskai sistémai, lai taupitu energiju. Ar paaugstinosa tipa parveidotaju
ieglst 36 V, kas nepiecieSami audio signala pastiprinatajam.

30
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Komponénsu izvietojums korpusa:
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I Plosta elektrobaro3anas shéma

Elektrobarosanas shémas uzdevums ir nodrosinat ar elektroenergiju sekojosus patérétajus: vadibas plati,
divus skalrunus kas pieslégti pie audio pastiprinataja.

Elektrobarosanas sistémas blokshéma:

Ladétajs, kontrolieris . .
Paaugstinosais sprieguma

b ’ parveidotajs
blue solar charger ' = '. ‘{
MPPT 75115 a ———

ADCE

12 Vieslégsanas

releja

e

3 Audio kanala

Vadibas plate parslégsanas

releja
‘...7.;.........

Audio
pastiprinatajs

ElektrobaroSanas shémas apraksts:

Viens no svarigakiem elektrobarosanas shémas mezgliem ir MPPT 75/10 kontrolieris, kas nodrosina
akumulatora uzladi atbilstosSi specialam algoritmam, kas Jauj paildzinat akumulatora darba mazu, ka art
komuté slodzi. Divi 50 W polikristaliskie saules paneli ir saslégti virkné un pieslégti pie kontroliera PV ieejas.
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Rezultéjosais spriegums tuksgaita ir ap 33 V. No saules paneliem iegita elektroenergija nodrosina
akumulatora uzladi un slodzes barosanu. Kontroliera izeja ir 12 V lidzspriegums, kas tiek padots uz vadibas
plati un barosanas komutacijas releja plati. 12 V komutacijas plate tika izveidota, lai varétu ieslégt audio
skanas pastiprinataju tikai signalu atskanosanas laika, jo miera reZima tas, pie pieslégtas baroSanas, vienalga
patérétu ap 700 mA lielu stravu. Sada veida tiek panakts ilgaks autonomas darbibas laiks. Aiz 12 V baroganas
komutacijas releja plates atrodas paaugstinosa tipa sprieguma parveidotajs, kas nodrosina audio
pastiprinatajam nepiecieSamos 36 V. Audio signals no vadibas plates nonak uz “Audio kanala parslégsanas
plati”, kas padot signalu uz atbilstoSo kanalu pastiprinataja platé, no kura tas aiziet uz sauszemes (taures
formas) skalruni vai uz zemadens skalruni. Tas tika izdarits, jo zemidens un sauszemes skanas atskiras un
netiek atskanotas vienlaicigi.

Paaugstinosa sprieguma parveidotaja, audio pastiprinataja un releju plasu izvietojums uz pamatnes:
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I 3.3. Virzosas sistémas darbibas algoritms optisko signalu robeZu ievéro3anai

Stara parvietojumam tika izveidoti divi dazadi algoritmi. Pirma varianta darbibas laukums ir sadaltts trijos
sektoros. Katra sektora var izvéléties noteiktu zonu skaitu. Katra zona notiek viens lazera parvietojums

horizontala virziena. Lai nodrosSinatu sistémas kalibréSanu katru jauno ciklu programma sak ,stavvieta”
(stabilitati nodrosina galu slédzi).

Sektors 1 X3

X3 I /
<
// Sektors 2 Starta .-z 4 y

/

~~~~~
-

""" Lazerastara Y\ vy
parvietosanas 2774776
trajektorija

parvietosanas
trajektorija

Testésanas laika izpaudas lazera orientésanas ierices YR3040 trikums — sistéma nav ieblvéta lenka mérisanas
devéja, lidz ar to tekoSo poziciju var novertét reizinot grieSanas atrumu un laiku. Mikrokontrolieris ir spé&jigs
regulét laiku ar loti lielu precizitati (1usek), bet virzosas sistémas elektronika var apstradat daudz lielaku
intervalu, kas dot minimalu grieSanas lenku soli 2-3°. Lazera tuvuma tas nodrosina pietekami labu precizitati,
bet, pieméram, attaluma 200 metri praktiska klida jau £50 metri (sk. tabulu). Tas nav kritiski horizontala
virziena, bet ir Joti jutigi lazera vertikala parvieto3ana.

[

Augstums

P Klada _
Distance D
Augstums, m Distance, m Lenkis, grad
3 10 73,3
3 15 78,7
3 20 81,5
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3 25 83,2
3 30 84,3
3 35 85,1
3 40 85,8
3 45 86,2
3 50 86,6
3 60 87,2
3 70 87,6
3 80 87,9
3 90 88,1
3 100 88,3
3 110 88,5
3 120 88,6
3 130 88,7
3 140 88,8
3 150 88,9
3 160 89,0
3 170 89,0
3 180 89,1
3 190 89,1
3 200 89,2
3 250 89,4
3 300 89,5

Tapéc tika izveidots pilnveidots algoritms. Seit ir tikai divi sektori un stara parvieto$ana vertikala virziena
notiek no vienas malas lidz otrai (lidz galu slédZu ieslégSsanas momentam). Lidz ar to més kompenséjam
palielinatu klGdu. Horizontala virziena parvietosanas solis ir fikséts - 5°.

Sistémas sakotnéjai kalibrésanai un testésanai tika izveidota aplikacija viedtalrunim.
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HAOS Laser2.0 HAOS Laser 2.0

BT savienojumu saraksts 24:0A:C4A3:53:AA
ESP32_Putni_MASTER_9

80:7D:3A:FE:F5:26
— ESP32_Putni_MASTER_11
Atslegt

projekts ,Hibridas intelektualas
akustiski-optiskas sistémas
izstrade nemedijamo un
migrejosu putnu sugu nodarito
postijumu samazinasanai
Latvijas akvakulturas nozare”

Pieslégsana

Komandas

HADS Laser 2.0

Lazers ON

Atpakal Partraukt skajruna un lazera darbibu
r

Sakt skalruna darbibu péc agrak
Komandas aktiviz&tas programmas

Kam? Sakt lazera darbibu péc agrak

aktivizétas programmas

Augsup

Pakreisi Stop Palabi

Lejup Nolast ierices VISUS darba datus

Sutlt Nolasit ierices VISUS darba datus

1 Nolasit iefices SPRIEGUMU datus
Lasit

Nosiitits Nolasit ierices SKANAS darba datus

1(Master)

NolasTt ierices LAZERA darba datus
Sapemts

1

Aktivizét skanas programmu

Aktivizét lazera programmu

L] @® < ] @® L
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Lazera vadibas, komandas satiSanas un komandas izvésanas lapas.

Plates akum. = 3.81V
Galvénas pla mperatlra = 37.63 *C
6

Darba laiks 4 = 23 st

(gaidisanas re#im
kartes generésan: i
|IZPILDE; 4 - aiz|&g'

st. -> spilgtums2 = 250
Darba laiks 3 = 17 st. -> spilgtu 50
Darba laiks 4 =22

4- aizlégts stradat; 5-
; 6 - lazera kustibas programmas
); 7 - parking (pa labi); 8 - 1azera
s izpilde

Laser_Propot

status 1 sektora rob

atjauts stradat; 1 - IR at|auts stradat)

Kontroliera bloka atbildes piemeéri.

Aplikacijas programmas pilnais teksts tika izvietots pielikuma 4.
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I 3.4. AP2.3.2 Laboratorijas eksperimentu atskaite

I 3.4.1. Zemdidens skalrunu testésanas dati

Zemidens skalrunu raZotaja sniegtas specifikacijas:

Modela nosaukums uw30

Frekvencu diapazons 100 — 10 000 Hz

leejas jauda 30 W

Impedance 8Q

Darbibas dzilums lidz 3 m no Gdens virsmas
Rekomendéjamais uzstadisanas dzilums 1,2m

Svars (sauszeme) 1,8 kg

Geometriskie izméri,

Diametrs 182,6 mm

Platums 66,3 mm

Skalrunu impedance var ievérojami mainities atkariba no frekvences, tapéc laboratorija tika veikts zemadens
skalruna impedances mérijums, izmantojot Bodel00 kéZzu analizatoru no Omicron Lab. Skalrunis tika
iemércéts spaint, lai izslégtu ta sabojasanas un nodrosinatu vidi, kas ir tuva realam pielietojumam.

N
o

-
o

Trace 1: Impedance Magnitude (Q)

(0]

100 1k 10k

-
o

Frequency (Hz)

— Trace 1
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No grafika var redzét, ka pieaugot signala frekvencei pieaug art UW30 impedance, sasniedzot 20 Q pie 10 kHz.
Tas nozime ka pie augstakam frekvencém tas skanés nedaudz klusak.

Svarigs parametrs ir akustiskais spiediens, ko rada dotais skalrunis. Lai novértétu So parametru tika veikti
mérTjumi Daugava iegremdéjot zemudens skalruni UW30 1 m dziluma. Akustiskais spiediens (talak teksta SPL)
tika mérfts, izmantojot Teledyne RESON hidrofonu TC4032.

Hidrofona TC4032 galvenie parametri:

15 Hz Idz 40 kHz +2dB

-170dB re 1V/ pPa
Omnidirectional +2dB pie 100kHz
270° +2dB pie 15kHz

600 m

no -2°C lidz +55°C

3,5 Vrms pie 12VDC

12 Iidz 24 VDC

Linearais frekvencu diapazons
Uztvéréja jatiba

Horizontala virziendarbiba
Vertikala virziendarbiba
Maksimalais darba dzilums
Darba temperatiras diapazons
Maksimalais izejas spriegums
Barosanas spriegums

SPL tika meérits 18.5 m attaluma no zemudens skalruna.

Meérijumi dati:
Skalruna puse Hidrofona puse

o | e | P | e | e | v | e e | | e
147 12,7 30 19,6 4,4 1 1,7 139 158 163
300 6,8 31 0,018 0,021 104 123 124
500 7,1 31 14,7 2,6 0,01 0,01 99 118 118
1000 7,8 31 15,6 2,6 7 9 156 175 177
1500 8,6 31,7 16,5 2,65 13 16 161 180 182
2000 9,2 314 17 2,58 26 54 167 186 193
2500 10 30,9 17,6 2,57 7 13 156 175 180
3000 10,8 31 18,3 2,57 2 6 145 164 173
4000 13 30,5 19,9 2,59 4 16 151 170 182

Pie atskirigam frekvencém tika uzturéts

gandriz konstanta ieejas signala jauda, ka arl tika piefikséta

pastiprinataja patéréta barosanas strava. Eksperimentu gaita tika noskaidrots, ka skalrunis veido lielaku SPL

frekvencu diapazona no 1 kHz Iidz 2,5 kHz. Vidéjais jaudas patérins Saja diapazona ir 31 W.

DP2 HAOS iekartas darba prototipa izstrade 10.-15.mén.
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I 4. U3.1. TesteSanas plana izstrade

Nosacijumi: lzstradat HAOS prototipa darbibas efektivitates testéSanas planu, nemot véra zivédajputnu
aktivitates periodus, Gdenstilpnu pieejamibu, diku Tpasibas (izméra, formas, Gdensaugu veida un aizauguma
pakapes u.c.), dazadas zivju sugas un vecumus, zivju audzésanas procesus un citus apstak]us.

TestéSanas plans paredz:
Prototipa testu veikSanu ZI BIOR zivju audzétavu dikos;
Prototipa testu veikSanu biedribas zivju audzétavu dikos.
Diku lielumi (platiba, ha):
Z1 BIOR zivju audzétavu diki — 1ha; 1-2ha; 2-3ha;
Biedribas zivju audzétavu diki — 3-5ha; >20ha; 0,2-1ha (ziemosanas diki).
Zivju sugas un vecums (0+ vienvasaras; 1+ divvasaru; 2+ trisvasaru un vecakas):
ZI BIOR zivju audzétavu diki — zandartu mazuli (0+), vimbu mazuli (0+);
Biedribas zivju audzétavu diki — karpu mazuli (0+), karpas (1+), karpas (2+ un vecakas).
Zivju audzeéSanas procesi:
ZI BIOR zivju audzétavu diki — zandartu un vimbu mazuju audzésana un nozvejas process;
Biedribas zivju audzétavu diki — karpu audzé$ana un nozvejas process.
Testésanas regioni:
ZI BIOR zivju audzétavu diki — ZA Dole, ZA Tome (Keguma diki) Vidzemes regions;
Biedribas zivju audzétavu diki — Vidzemes, Sélijas un Kurzemes regions.

HAOS prototipa darbibas efektivitates testésana tiks veikta no jalija ll"dz novembrim.

Zivju
Meénesis Vieta Dika platiba | suga Vecums | Regions | AudzésSanas process
Jalijs ZA Dole, Zandarti,
(4 diki) ZA Tome 1-3ha vimbas 0+ Vidzeme | Audzésana, nozveja
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Zandarti,
Augusts ZA Dole, vimbas,
(4 diki) ZA Tome 1-3ha, 5ha karpas 0+, 1+ Vidzeme | AudzéSana, nozveja
Septembris | Biedribas Vidzeme,
(2 diki) ZA 5ha, >20ha Karpas 1+, 2+ Sélija Audzésana, nozveja
Oktobris Biedribas Sélija, Audzésana, nozveja,
(2 diki) ZA >20ha, <1ha | Karpas 2+ Kurzeme | ziemosSana
Novembris | Biedribas
(1 dikis) ZA <lha Karpas 2+ Kurzeme | ZiemosSana

HAOS prototipa darbibas efektivitates testéSanas laika tiks veikta novérojumu fikséSana, rezultatu
protokolésana, Tpasu uzmanibu pievérsot laikapstakliem, gaismas intensitatei, iekartas darbibai, attalumiem,
zivju uzvedibai, u.c. faktoriem.

Testésanai notiekot konkréta saimniecib3, tiks intervéti ari tas atbildigie zivkopji vai zivju audzétavas Tpasnieki,
lai noskaidrotu vinu viedokli un papildinatu iegitos rezultatus.

Galvena uzmaniba tiks pievérsta iekartas prototipu efektivitatei attieciba uz zivédajputniem (Jaras krauklis,
Pelékais un Baltais garnis, Kiris, Laucis, Kriklis, Gaura u.c.), ka art kada bis ietekme uz citiem putniem (Meza
piles, gulbji, starki u.c.).

Par novérojumu bitiskakajiem rezultatiem regulari tiks informéti RTU pétnieki, lai iespéju robezas procesa
gaita varétu HAOS prototipu uzlabot un optimizét, lai padaritu to efektivaku.
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I Pielikums 1. Sauszemes un virsidens ierices konstrukcija
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I Pielikums 4. Viedtalruna aplikacijas programma

when [EEZEES Initialize
do o Y Tahledrangement - W vees - B
entd - W Visible - [l
2 Ny Visibl= -

do

TS - L
ement? [ Visible - " faise
irangement10 N Visible — g fase |

do
do

do
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call [EFTETEETIED BytesAvailableToReceive BB [

- T then | set TGN o | call (EIETEGSTHIEN ReceiveText

e LTS - — | numberOfBytes | call [EMTQe IS BytesAvailablaToReceive
Py TsFickert - W Selecion - M. ) BlustootiClentl - I

el o glotal BT _Name -}

set IETHED . WEREEED
&
eall & SEINEN EytesAvaiabieToReceive (0]
then | set FISENEAGEERBto  call (SIS ReceiveTad
| numberOfBytes | | call EITE =TS BytesAvaiableToReceive
—
call EMEESIHET SendText

text
-

inescegors = =) o ke g il sl Lo

-]

+ when ETERIRD Click
0@ BustoshClent - W sConnsses -]
then (5 f call EEETEEED Byt=stvalobieToReceve |EX( |

then | sot FEEERCTICEETEN © | call EEEETSEEIGN ReceveTaxt
numberOfBytes zall (ETEEERI IR BytesAvailableToReceive

call (EEEFIMETIER BytesAvailabieToReceive (7]

then | set FEEREIGECRS to | call -ReceiveText
numberOMBytes | eall (EMEEL e FGAS BytesAvailableToRecaive
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do | &) if | BlustoothClientl - B IsConnected - |

then | (ol TG e = -BytesAwpilable ToReceive 0

£ global Text Read - LN RecsiveText
numberOfBytes | call [[ELTEEEEH =TS

.BytesAymilableToReceive

L -

BT lobal Text_Send - 2

call SendText

call EMEEe ek BytesAvailableToReceive n

=4 global Text Fead - FURNEE" | ReceiveText
numberCiBytes | call EMEELIHEETIIEN BytesAvailableToReceive

jom | " D
B
call [EMEEENETEEN -Sendlext
I glotal Texd_Send -

call EMEE RS BytesAvailableToReceive (0]

=4 global Text Fead - FRNE | ReceiveText
numberCiBytes | call [EMEESIHEETIIEN BytesAvailableToReceve

P EluctoothClienti - JE1
text |, get FEENTICTRD

ol call EMEEEEGAES BytesAvailableToRecaive (0]

L= B global Text Read - S | ReceiveTaxt
numberCiBytes | eall [EMETSIHEETIEN BytesAvailableToReceive

call SendText
LN ] global Texi_Send -

L -
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call (EMTTRIEIES BytesAvailable ToRecaive (0]
axt_Re [+] (="l BlustoothChe .RecewveText
numberOfEytes | call _BytecAvailableToReceive

teadt fr=dl global Text Send -

initialize global [ 1| create empty list

do (o] call Bytestuaiable ToReceive o
then et PR o | call EMECEiEEE ReceneTex
number(fBytes call BytesAwzilableToReceive
set EEE o | get
sat U colit - J= B -1 plobal Text Read - |
<@

& 0

initialize global [ ) to

initialize global ) o

call BytecfwaiableToRercsive (0]
Read_Command ElustocthClient1 .ReceeText
numberMfBytes

call Bytestuaiable ToReceive

spiit - iz QB 14 nlobal Text Read Command - §
at( "B

Lo global Kam - BN Spinner - W Selection -
set ([ETEEERD - IETED to | get FEETELES
2 {24 global Kam - § = - il 1(Master) o
then ' s=t FEEIETENto | " @)°

| set (EITIERD . HEEED 0 (] get FECLEED

initialize global [ Jto initialize global [[=7 1] to
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when (IEETAE AtePicking
LR piobal Komanda - BRI ListFicker2 - M Selection - |
set (EEETAED A © 0 gt FETLCTER

L "1 gicbal Komanda - || = - [ Fartraukt skalruna un lizers darbibu

2220 (-1 giobal Komanda - J{ = - Il Nolasit ierices WISUS darba datus
HIEﬂ:etET.—.'\’?"‘F".— L 104 ]
SN {21 giobal Komanda - (= - Il Nolssit ierices SPRIEGUMU datus |
HIEﬂ:etET.—.'\’?"‘F".— L 105 ]

=1 global Komznda - | = - Ml Nolasit terices SKANAS darba datus Iy
HIEﬂ:etET.—.'\’?"‘F".— L 106 |
=0 "= gioval Komanda - = - |l Nolasit ieries LAZERA darba atus Jg

initialize global | ) to initialize global [ ] to initialize global [ Jto initiakze global [ ] to
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initialize global
when |50 LostFocus

LT olobal Gaiss 2 border - LSS
x| i
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mitialize global (=0 E o) to iniialize: global | ) to

initialize global [ Jio

initialize global =215 1) fo

initiaize global [ET= 7 o

initialize global [EEi2, 1 F fo

eke st [ETEHED . (EESHEED o
-
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initialize global [
LN plobal LaserBorderd - TN TextBox13 - M Text - |
initialize global [
do st to -
) if
itialize global |

initialize global [
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initialize global [ ) tes

when [ETZIEIER Click
do set (ELTELCED (5K to | - (EEES—
sl il 1 global Komanaz - 0l = - | 101
then " set |EECNED - ISR to | T LEGELEERDED
=4 global Command Send - B INEINLD BN 254 |
‘"
£
‘A
2] ohobal ka
‘a-
{101 ]
“‘n-

2] gicbial fam — RSN 101 JIEL 255
T
cal SendText
MM Y icbal Command_Send -
W24 plobal komanda - JL= * 1M 102
" MIFT global Command_Send - L RMICIN N 757)
=5
e
—r

L
else if

‘»
‘8
' giobal Kam - IR 102 JRL 2SS
-
.Send Text

L= =l global Command Send -
#1214 plobal Komanda - Ji= - ]

L - glotial Command_Send - R SUEINLT N 274 |
g
e
=5
—r
[ 103 ]
‘8"
: Y giobal Kam — JESIN 107 JR 250
‘-
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-
else if "o global komanaz - = - L0 104
then | set FEESTITECESERN to (2 join ( EED)
“‘n-
3]
8-
=4 plobal Ka
8-
104 ]
‘8-
ERCR =Y giohal Kam - I 104 L2
If the first value is true, then do the first block of statements.
Otherwise, if the second value is true,
do the second block of statements. |
else if

1 global Komanda - JL= - I 105
= NPT gicbal Command_send - L RNGE ol 25

‘8-
(105 ]
‘B
(I 1 slobal Kam - NERN 105 JRENA. 225
‘8-
Send Text
L 1=k =4 global Command Send -
= Y global Command Send - 5 o join | IEEE)
‘®-
B
‘8"
=4 plobal Ka
D"
106 )
l.-

else if

%] global Kam - MM 105 IR 255
8"
= SendText
fexd [giobal Command_Send -
L pet
else if ¥ global Komands - l= - I 107
2 M global Command_Send - LRG0 757
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else if 1 global Fomands - JL= - I 107

L= N giotal Command_Send - LRCI - N 254
-
3]
I..-
P iotal Kam - |
¢
107 |
8’
sl B + T + @ < ED
-
SendText

L et 1= global Command Send -

eke ¥ +124 global Komanda - § = - ]

L2 =L Y global Command Send - 5 a| join | EEED

‘8-
e

‘8-

P24 global k.a
-..-

['=4 global ks 10 T 258
.!.
-Send Text
QMY olobal Command_Send -
- get
else if pet global Komands = m
T glotal Command_Send - L RNCE LRl 257 )

=Y gicbal Kam - N 100 JERL S
8

cal SendText

L pet
SSEN = global Komands - J = - Il 201

then | set FEDISILEEICTRE o (o) join | EED)
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=0 =1 global Komandz - |l = - |

then | sct FETIETIETECERR o | =) jon ( EZ)
8

B O RN g iobal am - MM 201 JRAINE ™1 cioba Gaiss_1_border -+ MRS Y giobal Gaiss_2 border - JRMME 1 globsl Udens_1_torder - JRSIMETY piobal Udens_2 border - RN 220 ]

else ¥ *=1 clobal Komanda - J{ = - [202]
(LMY oictal Command Send - L LU 254 |
8

I Pielikums 5. Kontroliera bloka programma

projekts , Hibridas intelektualas akustiski-optiskas sistémas izstrade nemedijamo un
migréjosu putnu sugu nodarito postijumu samazinasanai Latvijas akvakultiras nozaré”
Nr. 17-00-F02201-000001

Sistémas centrala kontroliera programma.
1.9 versija.
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Juris Grizans, 2019

Jauns algoritms: lazera parvieto$anas notiek vertikala virziena ar horizontalu soli 5 gradi.

*/

#include <Arduino.h>

#tinclude "BluetoothSerial.h"
#include "esp32-hal-ledc.h" // PWM
#include <EEPROM.h>

#tinclude <SPL.h>
#tinclude <SD.h>

#tinclude <Wire.h>
#include <RTClib.h>

#include <LoRa.h>
RTC_DS1307 rtc;
const byte EEPROM_Size = 150;

1/

String Module_Tipe = "MASTER"; // MASTER; SLAVE_LASER; SLAVE_WATER
byte Module_Number = 1; // Master vienmér ir PIRMAIS!

String BT_Name = "ESP32_Putni_MASTER_4"; // ESP32_Putni_SLAVE_ WATER_2 ;// ESP32_Putni_MASTER_1;

1/

BluetoothSerial ESP_BT; // Bluetooth objekts

String Text_Read_BT;

unsigned long Laser_BT_Timel = 0; // Parvieto$anas sakuma laiks, ms
unsigned long Laser_BT_Time2 = 0; // Parvieto$anas sakuma laiks, ms
int Hi = 0; // Horizontala koordinate lazera kalibré$anai Bluetooth rezima
int Vi = 0; // Vertikala koordinate lazera kalibrésanai Bluetooth rezima
int Hmax = 300;

int Vmax = 90;

String ParameterBT =
String BT_Commands [40];

nwou,
’

const byte Volt_12V_PIN = 36;
const byte Volt_4V_PIN = 39;
const byte Temper_PIN = 34;
const byte GSM_Int_PIN = 35;
const byte DDS_Reset_PIN = 32;
const byte DDS_Data_PIN = 33;
const byte DAC1_PIN = 25;

const byte SPI13_CS_PIN = 26;
const byte DDS_W_CIk_PIN = 27;
const byte DDS_FU_UD_PIN = 14;
const byte GSM_CS_PIN = 12;
const byte Bat_EN_PIN = 13;
const byte MOSI_PIN = 23;

const byte 12C_SCL_PIN = 22;
const byte TXO_PIN = 1;

const byte RXO_PIN = 3;

const byte 12C_SDA_PIN = 21;
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const byte MISO_PIN = 19;

const byte CLK_SPI_PIN = 18;
const byte CLK_EN_PIN =5;
const byte TX2_PIN =17;

const byte RX2_PIN = 16;

const byte LoRa_CS_PIN =4;
const byte DIOO_PIN = 2;

const byte LoRa_RESET_PIN = 15;
const byte SD_CS_PIN =0;

byte Sound_Air_Number = 1; // Skanas masiva numurs gaisa
byte Sound_Woter_Number = 2; // Skanas masiva numurs Gdent

byte Sound_Air_Numbers_Array [] = {13,0,0,0,7, 0,0,15,0,0, 9,0,0,0,11, 0,0,13,0,5, 0,0,0,0,0,0,0,0,0};

byte Sound_Woter_Numbers_Array [] = {2,4,6,8, 10,12,14,16,18, 20,22,4,2,6, 8,10,20,18,22, 0,0,0,0,0,0,0,0,0,0};
byte Sound_Number = 0;

byte Sound_Number_Max = 20;

//byte Sound_Loudspeaker; // O - gaisa skarunis; 1 - Gdens ska|runis

const int Sound_Point_Number_Max = 20000; // maksimalais skanas masiva punktu skaits
int Sound_Point_Number; // aktiva skanas masiva punktu skaits

byte Sound_Package [Sound_Point_Number_Max + 5][3]; // O-laiks; 1-frekvence; 2-amplittda
const byte Ampl_Low = 125; //166; // amplitldas atautas vértibas diapazons

const byte Ampl_High = 165; //250;

//int Sound_Time_Number = 2; // skalruna darbibas laiku punktu skaits
byte Sound_Start_Random [5]; // Laika punkti, kas nobiditi nejau$a kartiba
byte Sound_Start_Random_Status [5]; // O - laika punkts nav nostradats
unsigned long Sound_Time1l; // sekundes intervala sakuma laiks

unsigned long Sound_Time2; // sekundes intervala tagadéjais laiks

int Sound_Count; // skanas punkta skaititajs

//const int Sound_lInterval = 1000; // nepartrauktas skanas intervals

byte Sound_Time_Second; // Tekosais laiks sekundés

byte Loudspeaker_Time;

byte Gaiss_1_Border = 10; // Laika robeZas, kad var stradat gaisa skaJrunis
byte Gaiss_2_Border = 20;

byte Udens_1_Border = 0; // Laika robeZas, kad var stradat adens skarunis
byte Udens_2_Border = 24;

// 3% 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k sk 3k 3k sk ok 3k sk 3k 3k 3k ok 3k sk ok ok 3k ok ok ok kok ok kok ok SKANA (beigas) 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok 3k sk ok 3k sk sk 3k 3k ok ok 3k sk ok 3k sk ok 3k sk ok ok ok ok ok ok ok ok kkok ok

// 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok 3k sk ok 3k sk 3k sk sk sk 3k sk sk ok 3k sk sk 3k sk sk sk 3k sk 3k 3k sk ok 3k sk ok sk 3k sk sk ok ok ok ok ok ok sk ok ok sk ok

// Karogu saraksts
//
byte Sound_Flag = 0; // 0 - nestrada dotaja laika; 1 - strada

byte Sound_Status = 1; // 4 - NAV atlauts stradat; 1 - IR at|auts stradat

//byte Random_Flag = 1; // iepriseja skanu nejausa seciba vél NAV izpildits pilniba

// 3k 5k ok ok 3k ok ok 3k ok ok 3k ok ok %k ok ok 3k ok 5k sk ok ok ok ok ok 3k ok ok 3k sk ok %k ok 3k ok ok 5k ok ok ok %k ok ok ok ok ok %k ok ok %k ok ok ok ok k koK ok

// 3k 3k ok 3k 3k ok ok 3k ok ok 3k ok ok %k ok ok sk ok 5k %k ok ok %k ok ok 3k ok ok ok %k ok sk ok ok ok ok LASERS (Sakums) % 3k 3k ok 5k 3k ok 3k ok ok 5k ok ok 3k 3k ok ok % ok ok %k ok 3k ok ok 3k ok ok ok ok ok ok ok ok ok %k ok ok k Kk k ok ok

const int Right = BO0000010; // Komandas maska
const int Left = BO0000100; // Komandas maska
constint Up = B00001000; // Komandas maska
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const int Down = B00010000; // Komandas maska
const int Stop = B00000000; // Komandas maska

const int SpeedRL = 0x3F; // Grie$anas atrums, kods servodzinejam
const int SpeedDU = 0x3F; // Liek$anas atrums, kods servodzinejam
const int Addr = 0x01; // lerices adrese

const float Laser_Speed_H = 8.2; // Parvieto3anas atrums, grad/sek (Datasheet -> 7.5)
const float Laser_Speed_V = 5.2; // Parvieto$anas atrums, grad/sek (Datasheet -> 6)

const long Laser_Parking_Time = 30000; // Laiks parkingam intervals, ms
const long Laser_Vertical_Time = 20000; // Laiks darba intervals, ms

int Laser_Angle_H = 0; // Teko3ais lazera horizontalais lenkis
//int Command;

byte Laser_Move_Direction = 0; // 0 - pa labi; 1 - pa kreisi

int Laser_Zone = 4; // Cik zonas katra sektora

int Laser_Step_V; // Sola lielums vertikala virziena

int Laser_Step_H; // Sola lielums horizontala virziena

int Laser_Sector_Number = 1; // TekoS$a sektora numurs

int Laser_Sector_Number_Max = 1; // Darba sektoru skaits

//int Laser_Step_Sum =0;

unsigned long Laser_Timel = 0; // Parvieto$anas sakuma laiks, ms

byte Laser_Status = 0; // 0 - nestrada(gaidisanas rezims); 1- kustibas kartes generésana; 2 - parking; 3 - PROGRAMMAS IZPILDE; 4 - aizlégts stradat; 5
byte Laser_PWM = 10; // Lazera spilgtums: 0 - nespid; 250 - pilna jauda

byte Laser_Time_Borderl = 0;
byte Laser_Time_Border2 = 2;
byte Laser_Time_Border3 = 0;
byte Laser_Time_Border4 = 2;
byte Laser_PWM_Borderl = 1;
byte Laser_PWM_Border2 = 1;
byte Laser_PWM_Border3 = 1;
byte Laser_PWM_Border4 = 1;

byte Laser_Delay_Time = 1; // laika intervals starp programmas izpildisanas, min
unsigned long Laser_Time2 = 0; // Starpprogrammu intervala sakuma laiks, ms

int Laser_Sectorl_H1 =1; // Testa cipari
int Laser_Sectorl_H2 = 30;
int Laser_Sectorl_V1 =10;
int Laser_Sectorl_V2 = 40;

int Laser_Sector2_H1 = 30;
int Laser_Sector2_H2 = 50;
int Laser_Sector2_V1 =10;
int Laser_Sector2_V2 =50;

int Laser_Sector3_H1 = 50;
int Laser_Sector3_H2 = 80;
int Laser_Sector3_V1 = 10;
int Laser_Sector3_V2 = 20;

byte Laser_Karte [50][2]; // Kustibas karte [i][0]-Vi; [i][1]-Hi

long Laser_Work_Time = 0; // Laiks, kas ir nepieciesams kartajai parvieto$anai
byte Laser_Nr = 1; // Lazera kartes punkta numurs

byte Laser_j=1;
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float Temperatura;

byte Battery_Status=0; // 0-uzladésana ir izslegta; 1-uzladésana ir iezslegta
float Volt_12V;

float Volt_4V;

// 3k 5k 3k 3k 3k ok 3k 3k ok 3k 3k ok 5k %k %k ok %k ok 5k 3k ok 5k %k ok >k 3k ok ok 5k %k >k %k %k >k k k% LORa (Sakums) 3k 3k 3k 3k ok 5k %k ok 3k %k ok 5k ok ok 3k ok ok 3k 3k 5k 5k %k ok 5k ok 5k 5k ok >k 3k ok ok 3k ok >k ok %k ok sk k ok ok ok

byte LoRaSyncWord = 0x64;

int flag=0; //

unsigned long LoRa_Time = millis();
String LoRa_Message;

String LoRa_Commands [40];

// 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok 3k sk ok 3k 3k 3k 3k sk ok 3k 3k sk ok 3k sk ok ok koK ok k kK LORa (beigas) 3k 3k 3k sk 3k 3k sk sk 3k sk 3k 3k 3k sk 3k 3k sk ok 3k 3k sk 3k 3k sk 3k 3k sk ok 3k Sk ok 3k ok 3k 3k ok sk ok ok ok ok ok ok

// 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k sk ok 3k 3k 3k 3k 3k ok 3k 3k sk ok 3k Sk ok 3k kK kR k ok Log (sakums) 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok 3k 3k ok 3k 3k 3k 3k 3k 3k sk 3k sk sk 3k 3k sk 3k 3k sk ok 3k ok 3k 3k ok ok ok ok ok ok k
byte Log_Flag=0;

byte Log_Time = 0;

String LogFileName ="/Logs/Voltage.log";

// 3k 3k 3k 3k 3k sk 3k 3k 3k 3k 3k 3k sk ok 3k sk ok 3k 3k 3k 3k 3k ok 3k 3k sk ok 3k Sk ok ok ok ok ok k kK Log (beigas) 3k 3k 3k 3k 3k 3k 3k Sk 3k 3k sk 3k 3k 3k 3k 3k 3k sk 3k 3k 3k ok 3k 3k sk 3k 3k Sk 3k 3k ok ok 3k ok ok ok ok ok ok ok ok k k-

#define pulseHigh(pin) {digitalWrite(pin, HIGH); digitalWrite(pin, LOW); }

void WDT_Reset(void)

{
//digitalWrite(CLK_EN_PIN, HIGH);
//delay(300);
//digitalWrite(CLK_EN_PIN, LOW);

}

void tfr_byte(byte data)
{
for (int i=0; i<8; i++, data>>=1) {
digitalWrite(DDS_Data_PIN, data & 0x01);
pulseHigh(DDS_W_CIk_PIN); //after each bit sent, CLK is pulsed high
}
}

void sendFrequency(double frequency)
{
int32_t freq = frequency * 4294967295/125000000; // note 125 MHz clock on 9850
for (int b=0; b<4; b++, freq>>=8) {
tfr_byte(freq & OxFF);
}
tfr_byte(0x000); // Final control byte, all 0 for 9850 chip
pulseHigh(DDS_FU_UD_PIN); // Done! Should see output
}

void Sound_Package_Clear(void)
{
Serial.printIn(" Sound_Package_Clear ");
for(int i=0; i<=Sound_Point_Number_Max+4; i=i+1)
{
Sound_Package [i][0] = O;
Sound_Package [i][1] = 0;
Sound_Package [i][2] = 0;

71
DP2 HAOS iekartas darba prototipa izstrade 10.-15.mén.



(0] o) s wAwliCN 00-F02201-000001

Projekts ,,Hibridas intelektualas akustiski-optiskas sistéemas
izstrade nemedijamo un migréjoSu putnu sugu nodarito
postijumu samazinasanai Latvijas akvakultiiras nozare” Nr. 17-

void SD_Log(void)
{
DateTime now = rtc.now();
//byte Log_Flag=0;
Log_Time = now.minute();
if(Log_Time>1 && Log_Time<10 && Log_Flag==0)
{
Seria|.println(":::::::::::::::::: SD Log write START =================");
Serial.printIn("LogFileName =" + LogFileName);

File myFile = SD.open(LogFileName, FILE_APPEND);
if (myFile)
{
Serial.printIn (" SD write START ");
byte Log_Year = now.year();
byte Log_Month = now.month();
byte Log_Day = now.day();
byte Log_Hour = now.hour();
byte Log_minute = now.minute();
myFile.printIn(String(Log_Day)+"."+String(Log_Month)+"."+String(Log_Year)+
"+String(Volt_12V)+" 4V -> "+String(Volt_4V));

}
Log_Flag=1;
myFile.close();
}
if(Log_Time>10) Log_Flag=0;
}

void SD_Sound_Read(byte SN)
{
unsigned long Timel = 0;
unsigned long Time2 = 0;

Sound_Package_Clear();

Seria|.prinﬂn(”:::::::::::::::::: SD Read START :::::::::::::::::");
String SoundFileName = "/Sound/" + String(SN) + ".dds";
Serial.printIn("SoundFileName =" + SoundFileName);

Timel = millis();

File myFile = SD.open(SoundFileName, FILE_READ); //

if (myFile)

{
Serial.printIn (" SD read START ");

Sound_Package [0][0]=myFile.read();
Sound_Package [0][1]=myFile.read();
Sound_Package [0][2]=myFile.read();

"+String(Log_Hour)+

Sound_Point_Number=(((Sound_Package [0][2]<<8)&0xFFFF)+(Sound_Package [0][1]&O0xFF));

if(Sound_Point_Number > Sound_Point_Number_Max)
{
Serial.print("Sound Point Number is too big ->");
Serial.printin(Sound_Point_Number);
Sound_Point_Number = Sound_Point_Number_Max;
}
Serial.print (" Sound_Point_Number =");
Serial.println (Sound_Point_Number);

DP2 HAOS iekartas darba prototipa izstrade 10.-15.mén.
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for(int i=1; i<=Sound_Point_Number; i=i+1)
{
Sound_Package [i][0]=myFile.read();
Sound_Package [i][1]=myFile.read();
Sound_Package [i][2]=myFile.read();
}
Sound_Package [Sound_Point_Number+1][0]=myFile.read(); //faila beigas zimes (253????) nolasisana
11}
Serial.printIn(String(Sound_Package [1][0])+"-"+String(Sound_Package [1][1])+""+String(Sound_Package [2][0]));
Serial.printIn (" SD read STOP ");
Serial.print(" Fail Size =");
Serial.printIn(myFile.size());

myFile.close();
}else
{
Serial.printIn("error opening sound file!!!");
}
Time2 = millis();
Serial.print("Laiks = ");
Serial.print(Time2 - Time1l);
Serial.printIn(" ms");
Serial.println("================== SD Read END =================");
}

void Sound_Play (void)

{
Serial.printIn("===== Sound Play =======");

DateTime now = rtc.now();

Loudspeaker_Time = now.hour();
Serial.printIn("Loudspeaker_Time="+String(Loudspeaker_Time)+" st.");
Serial.printIn("Gaiss_1_Border="+String(Gaiss_1_Border)+" st.");
Serial.printIn("Gaiss_2_Border="+String(Gaiss_2_Border)+" st.");

WDT_Reset();

Sound_Air_Number = Sound_Air_Numbers_Array[Sound_Number];

Sound_Woter_Number = Sound_Woter_Numbers_Array[Sound_Number];

Serial.printIn("Sound_Number="+String(Sound_Number)+" Sound_Air_Number="+String(Sound_Air_Number)+"
Sound_Woter_Number="+String(Sound_Woter_Number));

if(Module_Tipe == "MASTER")
{ if (Loudspeaker_Time >= Gaiss_1_Border && Loudspeaker_Time < Gaiss_2_Border)
{if(Sound_Air_Number 1=0)
gerial.println("Sound for air (MASTER)");
SD_Sound_Read(Sound_Air_Number);

Serial.printIn("Sound_Point_Number="+String(Sound_Point_Number));

for(int i=1; i<Sound_Point_Number-1; i++)

{
sendFrequency(Sound_Package [i][1]*20);
dacWrite(DAC1_PIN,map(Sound_Package [i][2], 1, 252, Ampl_Low, Ampl_High));
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delay(Sound_Package [i][0]);
}
sendFrequency(0);
dacWrite(DAC1_PIN,0);

WDT_Reset();
}

}
else Serial.printin(" Sound time outside (air for MASTER)");

if (Sound_Number < Sound_Number_Max) Sound_Number = Sound_Number + 1;
else Sound_Number = 0;

}
if(Module_Tipe == "SLAVE_LASER")
{
if (Loudspeaker_Time >= Gaiss_1_Border && Loudspeaker_Time < Gaiss_2_Border)
{
if(Sound_Air_Number !=0)
{
digitalWrite (GSM_CS_PIN, 1); // Amplifier is ON
delay(2000);
Serial.printIn("Sound for air (SLAVE)");
SD_Sound_Read(Sound_Air_Number);
for(int i=1; i<Sound_Point_Number-1; i++)
{
sendFrequency(Sound_Package [i][1]*20);
dacWrite(DAC1_PIN,map(Sound_Package [i][2], 1, 252, Ampl_Low, Ampl_High));
delay(Sound_Package [i][0]);
}
sendFrequency(0);
dacWrite(DAC1_PIN,0);
digitalWrite (GSM_CS_PIN, 0); // Amplifier is OFF
WDT_Reset();
}
}
else Serial.printin(" Sound time outside (air for SLAVE_LASER)");
if (Sound_Number < Sound_Number_Max) Sound_Number = Sound_Number + 1;
else Sound_Number = 0;
}
if(Module_Tipe == "SLAVE_WATER")
{
if (Loudspeaker_Time >= Gaiss_1_Border && Loudspeaker_Time < Gaiss_2_Border)
{
if(Sound_Air_Number !=0)
{
digitalWrite (GSM_CS_PIN, 1); // Amplifier is ON
delay(2000);

digitalWrite (SPI3_CS_PIN, 0); // 0 - gaisa skarunis; 1 - Gdens skalrunis
Serial.printIn("Sound for air");
SD_Sound_Read(Sound_Air_Number);

for(int i=1; i<Sound_Point_Number-1; i++)
{
sendFrequency(Sound_Package [i][1]*20);
dacWrite(DAC1_PIN,map(Sound_Package [i][2], 1, 252, Ampl_Low, Ampl_High));
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delay(Sound_Package [i][0]);
}
WDT_Reset();
}

}
else Serial.printIn(" Sound time outside (air for SLAVE_WATER)");

if (Loudspeaker_Time >= Udens_1_Border && Loudspeaker_Time < Udens_2_Border)

{
if(Sound_Woter_Number != 0)

{

digitalWrite (SPI3_CS_PIN, 1); // 0 - gaisa skalrunis; 1 - Gdens ska|runis

Serial.printIn("Sound for water");
SD_Sound_Read(Sound_Woter_Number);

digitalWrite (GSM_CS_PIN, 1); // 0 - gaisa skalrunis; 1 - Gdens skalrunis

for(int i=1; i<Sound_Point_Number-1; i++)
{
sendFrequency(Sound_Package [i][1]*20);

dacWrite(DAC1_PIN,map(Sound_Package [i][2], 1, 252, Ampl_Low, Ampl_High));

delay(Sound_Package [i][0]);
}

WDT_Reset();
}
}

else Serial.printIn(" Sound time outside (water for SLAVE_WATER)");

sendFrequency(0);
dacWrite(DAC1_PIN,0);
digitalWrite (GSM_CS_PIN, 0); // Amplifier is OFF

if (Sound_Number < Sound_Number_Max) Sound_Number = Sound_Number + 1;

else Sound_Number = 0;

void BT_Parsing(String var)
{
int b_max=var.lastindexOf(",");
int a=0;
int b=0;
int i=0;
Serial.printIn("******** BT pgrging*****kxkxxm),
Serial.printIn(" Elementu skaits = "+String(b_max));
Serial.printIn("b_max="+String(b_max));
WDT_Reset();
while (b<b_max)
{
b=var.indexOf(",", a);
BT_Commands [i]=var.substring(a,b);
Serial.printIn(String(i)+" - "+BT_Commands [i]);
i++;
a=b+1;
}
}

void LoRa_Parsing(String var)

{
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int b_max=var.lastindexOf(",");

int a=0;

int b=0;

int i=0;

Serial.printIn("*******¥ | oRa Parsing*****x¥*xxu),

Serial.printIn(" Elementu skaits = "+String(b_max));

Serial.printIn("b_max="+String(b_max));

WDT_Reset();

while (b<b_max)

{
b=var.indexOf(",", a);
LoRa_Commands [i]=var.substring(a,b);
Serial.printIn(String(i) + " - " + LoRa_Commands [i]);
i++;

a=b+1;

}

}

void Laser_Power(String PWM)
{
if (Module_Tipe == "MASTER" | | Module_Tipe == "SLAVE_LASER")
{
if (PWM=="OFF")
{
Serial.print(" OFF ");
ledcWrite(0, 0);
}
if (PWM=="FULL")
{
Serial.print(" FULL");
ledcWrite(0, 250);
}
if (PWM=="ON")
{
DateTime now = rtc.now();
byte Laser_Time_Hour = now.hour();
Serial.print(" ON ("+String(Laser_Time_Hour)+"hour ");
if(Laser_Time_Hour>=Laser_Time_Borderl && Laser_Time_Hour<Laser_Time_Border2) // rits
{
ledcWrite(0, Laser_PWM_Border1);
Serial.print("PWM="+String(Laser_PWM_Border1)+" ) ");
}
if(Laser_Time_Hour>=Laser_Time_Border2 && Laser_Time_Hour<Laser_Time_Border3) // diena
{
ledcWrite(0, Laser_PWM_Border2);
Serial.print("PWM="+String(Laser_PWM_Border2)+" ) ");
}
if(Laser_Time_Hour>=Laser_Time_Border3 && Laser_Time_Hour<Laser_Time_Border4) // vakars
{
ledcWrite(0, Laser_PWM_Border3);
Serial.print("PWM="+String(Laser_PWM_Border3)+" ) ");
}
if((Laser_Time_Hour>=Laser_Time_Border4 && Laser_Time_Hour<24) || (Laser_Time_Hour>=0 && Laser_Time_Hour<Laser_Time_Border1)) //
nakts
{
ledcWrite(0, Laser_PWM_Border4);
Serial.print("PWM="+String(Laser_PWM_Border4)+" ) ");
}
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}

void SPI_Close_All(void)
{
if (Module_Tipe=="MASTER")
{
digitalWrite(GSM_CS_PIN, HIGH);
Serial.printIn(" Modulis ir MASTER --> GSM_CS_PIN = HIGH");
}
else
{
digitalWrite(GSM_CS_PIN, LOW);
Serial.printIn(" Modulis nav MASTER --> GSM_CS_PIN = LOW");
}

digitalWrite(LoRa_CS_PIN, HIGH);
digitalWrite(SD_CS_PIN, HIGH);
}

void SendData_PelcoD(byte command_2)

{
if (command_2 == Up) Serial.print(" Up ");
if (command_2 == Down) Serial.print(" Down ");
if (command_2 == Stop) Serial.print(" Stop ");
if (command_2 == Right) Serial.print(" Right ");
if (command_2 == Left) Serial.print(" Left ");
int command_1 = 0x00;
int CheckSum =0;
CheckSum = Addr + command_1 + command_2 + SpeedRL + SpeedDU;
CheckSum %= 256;
Serial2.write(OxFF);
Serial2.write(Addr);
Serial2.write(command_1);
Serial2.write(command_2);
Serial2.write(SpeedRL);
Serial2.write(SpeedDU);
Serial2.write(CheckSum);

}

void SendData_PelcoD_Moving(byte command_5)
{

byte command_3 = command_5;
DateTime now = rtc.now();
byte Moving_Time_Hour = now.hour();

if(Moving_Time_Hour>=Laser_Time_Borderl && Moving_Time_Hour<Laser_Time_Border2) // rits

{ if(Laser_PWM_Borderl != 0) SendData_PelcoD(command_3);
if(}Moving_Time_Hour>:Laser_Time_Border2 && Moving_Time_Hour<Laser_Time_Border3) // diena

{ if(Laser_PWM_Border2 != 0) SendData_PelcoD(command_3);
if(}Moving_Time_Hour>:Laser_Time_Border3 && Moving_Time_Hour<Laser_Time_Border4) // vakars

{ if(Laser_PWM_Border3 != 0) SendData_PelcoD(command_3);

}
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if((Moving_Time_Hour>=Laser_Time_Border4 && Moving_Time_Hour<24) | (Moving_Time_Hour>=0 &&
Moving_Time_Hour<Laser_Time_Border1)) // nakts
{
if(Laser_PWM_Border4 != 0) SendData_PelcoD(command_3);
}

void Laser_Parking_Left(void)

{
Laser_Power("OFF"); // Lasers nespid
Laser_Status = 5; // parking
Laser_Timel = millis();

SendData_PelcoD(Left | Down);

Serial.printIn(" Parking (LEFT) start time = "+String(Laser_Timel));
}

void Laser_Parking_Right(void)

{
Laser_Power("OFF"); // Lasers nespid
Laser_Status = 7; // parking
Laser_Timel = millis();

SendData_PelcoD(Right | Down);

Serial.printIn(" Parking start time = "+String(Laser_Timel));

}

void Laser_Parking_BT(void)

{
unsigned long Laser_BT_Parking_Timel = 0;
unsigned long Laser_BT_Parking_Time2 = 0;
Laser_Power("OFF"); // Lasers nespid
Laser_BT_Parking_Timel = millis();
SendData_PelcoD(Left | Down);
Serial.print("Parking BT. ");
Serial.print(" Start time =");
Serial.print(Laser_BT_Parking_Timel);
Vi=0;
Hi=0;

Laser_BT_Parking_Time2 = millis();
while ((Laser_BT_Parking_Time2 - Laser_BT_Parking_Timel) < Laser_Parking_Time)
{
Laser_BT_Parking_Time2 = millis();
WDT_Reset();
}

Serial.print(" Stop time =");
Serial.printIn(Laser_BT_Parking_Time2);

ESP_BT.print("Parking,OK,");
}

void EEPROM_Read(void)
{
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EEPROM.begin(EEPROM_Size);

Laser_Status=EEPROM.read(0);
if(Laser_Status != 4) Laser_Status=0;

Laser_Delay_Time=EEPROM.read(1);
Laser_Zone=EEPROM.read(2);

Laser_Time_Border1=EEPROM.read(3);
Laser_Time_Border2=EEPROM.read(4);
Laser_Time_Border3=EEPROM.read(5);
Laser_Time_Border4=EEPROM.read(6);

Laser_PWM_Border1=EEPROM.read(7);
Laser_PWM_Border2=EEPROM.read(8);
Laser_PWM_Border3=EEPROM.read(9);
Laser_PWM_Border4=EEPROM.read(10);

Laser_Sectorl_H1=EEPROM.read(11);
Laser_Sectorl_H2=EEPROM.read(12);
Laser_Sectorl_V1=EEPROM.read(13);
Laser_Sectorl_V2=EEPROM.read(14);

Laser_Sector2_H1=EEPROM.read(15);
Laser_Sector2_H2=EEPROM.read(16);
Laser_Sector2_V1=EEPROM.read(17);
Laser_Sector2_V2=EEPROM.read(18);

Laser_Sector3_H1=EEPROM.read(19);
Laser_Sector3_H2=EEPROM.read(20);
Laser_Sector3_V1=EEPROM.read(21);
Laser_Sector3_V2=EEPROM.read(22);

Sound_Air_Number=EEPROM.read(30);
Sound_Woter_Number=EEPROM.read(31);

Gaiss_1_Border=EEPROM.read(32);
Gaiss_2_Border=EEPROM.read(33);
Udens_1_Border=EEPROM.read(34);
Udens_2_Border=EEPROM.read(35);

Sound_Start_Time [0]=EEPROM.read(36);
Sound_Start_Time [1]=EEPROM.read(37);
Sound_Start_Time [2]=EEPROM.read(38);
Sound_Start_Time [3]=EEPROM.read(39);
Sound_Start_Time [4]=EEPROM.read(40);
Sound_Status=EEPROM.read(41);

Serial.println("*************** EEPROM ********************u).
Serial.printIn("Laser_Status="+String(Laser_Status));
Serial.printin("Laser_Delay_Time="+String(Laser_Delay_Time));
Serial.printIn("Laser_Zone="+String(Laser_Zone));

Serial.printIn("Laser_Time_Borderl="+String(Laser_Time_Borderl));
Serial.printIn("Laser_Time_Border2="+String(Laser_Time_Border2));
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Serial.printIn("Laser_Time_Border3="+String(Laser_Time_Border3));
Serial.printin("Laser_Time_Border4="+String(Laser_Time_Border4));

Serial.printIn("Laser_PWM_Border1="+String(Laser_PWM_Borderl));
Serial.printIn("Laser_PWM_Border2="+String(Laser_PWM_Border2));
Serial.printIn("Laser_PWM_Border3="+String(Laser_PWM_Border3));
Serial.printIn("Laser_PWM_Border4="+String(Laser_PWM_Border4));

Serial.printIn("Laser_Sectorl_H1="+String(Laser_Sectorl_H1));
Serial.printIn("Laser_Sectorl_H2="+String(Laser_Sectorl_H2));
Serial.printIn("Laser_Sectorl_V1="+String(Laser_Sectorl_V1));
Serial.printIn("Laser_Sectorl_V2="+String(Laser_Sectorl_V2));

Serial.printIn("Laser_Sector2_H1="+String(Laser_Sector2_H1));
Serial.printIn("Laser_Sector2_H2="+String(Laser_Sector2_H?2));
Serial.printIn("Laser_Sector2_V1="+String(Laser_Sector2_V1));
Serial.printIn("Laser_Sector2_V2="+String(Laser_Sector2_V2));

Serial.printIn("Laser_Sector3_H1="+String(Laser_Sector3_H1));
Serial.printIn("Laser_Sector3_H2="+String(Laser_Sector3_H2));
Serial.printIn("Laser_Sector3_V1="+String(Laser_Sector3_V1));
Serial.printIn("Laser_Sector3_V2="+String(Laser_Sector3_V2));

Serial.printIn("Sound_Air_Number="+String(Sound_Air_Number));
Serial.printIn("Sound_Woter_Number="+String(Sound_Woter_Number));

Serial.printIn("Gaiss_1_Border="+String(Gaiss_1_Border));
Serial.printIn("Gaiss_2_Border="+String(Gaiss_2_Border));
Serial.printIn("Udens_1_Border="+String(Udens_1_Border));
Serial.printIn("Udens_2_Border="+String(Udens_2_Border));

Serial.print("Sound_Start_Time -> "+String(Sound_Start_Time [0])+" "+String(Sound_Start_Time [1]));
Serial.printIn(" "+String(Sound_Start_Time [2])+" "+String(Sound_Start_Time [3])+" "+String(Sound_Start_Time [4]));

Serial.printIn("Sound_Status="+String(Sound_Status));

if(Sound_Air_Numbers_Array [0]==0 | | Sound_Air_Numbers_Array [0]==255)

{
Serial.printin();
Serial.printin(" Number | Air | Woter");
for (byte k = 0; k < 19; k++)
{
Sound_Air_Numbers_Array [k]=EEPROM.read(k+50);
Sound_Woter_Numbers_Array [k]=EEPROM.read(k+80);

Serial.printIn(String(k)+ " | "+String(Sound_Air_Numbers_Array[k])+"

}
}

else Serial.printIn(" Sound_Air_Numbers_Array and Sound_Woter_Numbers_Array is EMPTY ");

EEPROM.end();

// 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k 3k 3k 3k >k 3k 5k >k 3k 3k 3k 3k 3k 5k >k 3k 5k >k 3k 3k 3k >k 3k 5k >k 3k 5k >k 3k 3k >k >k 3k >k >k %k >k >k %k 5k >k 3k 3k %k %k %k *k %k %k

}

void LoRaSendMessage(String message)

{
Serial.printIn("Send LoRa -> " + message);
LoRa.beginPacket(); // start packet
LoRa.print(message); // add payload
LoRa.endPacket(); // finish packet and send it
flag =0;
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delay(2000);
}

void LoRaReadMessage(int packetSize)
{
if (packetSize > 0)
{
String incoming =
WDT_Reset();
while (LoRa.available())
{
incoming = LoRa.readString();
flag=1;
}

n,
’

Serial.printin();
Seria|.print|n("*****************************************************************");
Serial.printIn("Message: " + incoming);
Serial.printIn("RSSI: " + String(LoRa.packetRssi()));
Serial.printIn("Snr: " + String(LoRa.packetSnr()));
Seria|.print|n("*****************************************************************");
Serial.printin();
LoRa_Message=incoming;
delay(2000);
}

}

void setup()

{
Serial.begin(9600);
Serial2.begin(2400);
ESP_BT.begin(BT_Name);

if (Module_Tipe == "MASTER" | | Module_Tipe == "SLAVE_LASER")
{
ledcSetup(0, 1000, 8); // PWM: 0-kanals; 1000-frekvence, Hz; 8-izskirtspéja (8bit)
ledcAttachPin(SPI3_CS_PIN, 0); // PWM: SPI3_CS_PIN - izvads; 0-kanals
}

pinMode(SPI3_CS_PIN, OUTPUT);
pinMode(GSM_CS_PIN, OUTPUT);
pinMode(LoRa_CS_PIN, OUTPUT);
pinMode(SD_CS_PIN, OUTPUT);

pinMode(Bat_EN_PIN, OUTPUT);
pinMode(DDS_FU_UD_PIN, OUTPUT);
pinMode(DDS_W_Clk_PIN, OUTPUT);
pinMode(DDS_Data_PIN, OUTPUT);
pinMode(DDS_Reset_PIN, OUTPUT);
pinMode(CLK_EN_PIN, OUTPUT);
pulseHigh(DDS_Reset_PIN);

pulseHigh(DDS_W_Clk_PIN);
pulseHigh(DDS_FU_UD_PIN);
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WDT_Reset();

if (! rtc.begin())

{
Serial.printin("Couldn't find RTC");
while (1);

}

SPI_Close_All();

WDT_Reset();
if (1SD.begin(SD_CS_PIN))
{

while (1);
}

EEPROM_Read();
SD_Sound_Read(Sound_Air_Number);

Serial.print(" Sound_Point_Number =");
Serial.printIn(Sound_Point_Number);

Serial.printIin(" Nr | ms | Freq | Amp |");

Serial.print(Sound_Package [0][0]);
Serial.print(" ");
Serial.print(Sound_Package [0][1]);
Serial.print(" ");
Serial.printin(Sound_Package [0][2]);

for(int i=1; i<=Sound_Point_Number-1000; i=i+1000)
{
Serial.print(i);
Serial.print(" --->");
Serial.print(Sound_Package [i][0]);
Serial.print(" ms, ");
Serial.print(Sound_Package [i][1]);
Serial.print(" =>");
Serial.print(Sound_Package [i][1]*20);
Serial.print(" Hz, ");
Serial.print(Sound_Package [i][2]);
Serial.print(" =>");
Serial.printin(map(Sound_Package [i][2], 1, 252, Ampl_Low, Ampl_High));

}

Serial.print(Sound_Point_Number+1);
Serial.print(" --->");
Serial.print(Sound_Package [Sound_Point_Number+1][0]);
Serial.print(" ");
Serial.print(Sound_Package [Sound_Point_Number+1][1]);
Serial.print(" ");
Serial.printIn(Sound_Package [Sound_Point_Number+1][2]);

Serial.printf("Total space: %lluMB\n", SD.totalBytes() / (1024 * 1024));
Serial.printf("Used space: %llukB\n", SD.usedBytes() / 1024);

WDT_Reset();
Serial.printin();
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Serial.printin();

Serial.println(" 3% 3k 3k 3k 3k ok ok %k K ok k k. START *****************");

LoRa.setPins(LoRa_CS_PIN, LoRa_RESET_PIN, DIOO_PIN);
WDT_Reset();
while (!LoRa.begin(433E6))
{
Serial.printIn("LoRa init failed. Check your connections.");
delay(500);
}
LoRa.setSpreadingFactor(12);
LoRa.setSyncWord(LoRaSyncWord);
Serial.printin();
Serial.printIn("LoRa Initializing OK!");

WDT_Reset();

Serial.printin();

Serial.println(” 3k 3k 3k %k %k 3k %k %k %k %k %k >k %k %k %k k K Kk ¥ Programmas darbibas SAKUMS ******************");
Serial.printin();

DateTime now = rtc.now();

Serial.printIn("LogFileName =" + LogFileName);

File myFile = SD.open(LogFileName, FILE_APPEND);
if (myFile)
{

byte Log_Year = now.year();

byte Log_Month = now.month();

byte Log_Day = now.day();

byte Log_Hour = now.hour();

byte Log_minute = now.minute();

myFile.printin(String(Log_Day)+"."+String(Log_Month)+"."+String(Log_Year)+" "+String(Log_Hour)+":"+String(Log_minute)+" START ");

}

myFile.close();

}

void loop()
{

// 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k %k 3k 5k %k 3k 3k 3k ok 3k 3k 3k 3k 5k %k 3k 5k %k ok 3k 5k %k 3k >k %k %k k ok LORa 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k >k 3k 5k >k 3k 3k 3k 3k 3k 3k %k 3k 3k %k 3k 3k %k ok 3k >k %k %k >k *k k k.

LoRa_Message="";

LoRaReadMessage(LoRa.parsePacket());

if(LoRa_Message!="")
{
WDT_Reset();
LoRa_Parsing(LoRa_Message);
if(LoRa_Commands[0]=="254")
{
Serial.printn(" ******* | oRa -- Komanda (254) ***¥**x¥kxxxxm),
if(LoRa_Commands [2]==String(Module_Number)) // Komanda tiesi $im modulim
{
if(LoRa_Commands [3]=="101") // partraukt skalruna un lazera darbibu (no LoRa)
{
WDT_Reset();
Laser_Status=4;
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Sound_Status=4;
EEPROM.begin(EEPROM_Size);
EEPROM.write(0,Laser_Status);
EEPROM.write(41,Sound_Status);
EEPROM.end();
Serial.printIn("==== partraukt skaJruna un lazera darbibu (no LoRa) ====");
LoRaSendMessage("partraukt skajruna un lazera darbibu");
}
if(LoRa_Commands [3]=="102") // sakt skalruna darbibu péc agrak aktivizétas programmas (no LoRa)
{
WDT_Reset();
Sound_Status=1;
EEPROM.begin(EEPROM_Size);
EEPROM.write(41,Sound_Status);
EEPROM.end();

Serial.printIn("==== sakt ska]runa darbibu péc agrak aktivizétas programmas (no LoRa) ====");
LoRaSendMessage("sakt skajruna darbibu péc agrak aktivizétas programmas");
}
if(LoRa_Commands [3]=="103") // sakt lazera darbibu péc agrak aktivizétas programmas (no LoRa)
{

WDT_Reset();
Laser_Status=0;
EEPROM.begin(EEPROM_Size);
EEPROM.write(0,Laser_Status);
EEPROM.end();
Serial.printIn("==== sakt lazera darbibu péc agrak aktivizétas programmas (no LoRa) ====");
LoRaSendMessage("sakt lazera darbibu péc agrak aktivizétas programmas");
}
if(LoRa_Commands [3]=="104") // nolasit ierices VISUS darba datus

{
WDT_Reset();

Serial.printIn("Dati -> LoRa");
String LoRa_Atbilde;

DateTime now = rtc.now();
byte Laiks_for_Android = now.hour();

LoRa_Atbilde = "254,x,1,203,104,"+String(Module_Number)+",";
LoRa_Atbilde = LoRa_Atbilde + String(Volt_12V)+","+String(Volt_4V)+","+String(Temperatura)+","+String(Laiks_for_Android) +",";

Laiks_for_Android = now.minute();
LoRa_Atbilde = LoRa_Atbilde + String(Laiks_for_Android)+","+String(Laser_Delay_Time)+","+String(Laser_Zone)+",";
LoRa_Atbilde = LoRa_Atbilde + String(Laser_Time_Border1)+","+String(Laser_PWM_Border1)+",";

LoRa_Atbilde = LoRa_Atbilde +
String(Laser_Time_Border2)+","+String(Laser_PWM_Border2)+","+String(Laser_Time_Border3)+","+String(Laser_PWM_Border3)+",";

LoRa_Atbilde = LoRa_Atbilde + String(Laser_Time_Border4)+","+String(Laser_PWM_Border4)+","+String(Laser_Status)+",";

LoRa_Atbilde = LoRa_Atbilde + String(Sound_Air_Number)+","+String(Sound_Woter_Number)+",";

LoRa_Atbilde = LoRa_Atbilde + String(Gaiss_1_Border)+","+String(Gaiss_2_Border)+",";

LoRa_Atbilde = LoRa_Atbilde + String(Udens_1_Border)+","+String(Udens_2_Border)+",";

LoRa_Atbilde = LoRa_Atbilde + String(Sound_Start_Time [0])+","+String(Sound_Start_Time [1])+",";

LoRa_Atbilde = LoRa_Atbilde + String(Sound_Start_Time [2])+","+String(Sound_Start_Time [3])+",";

LoRa_Atbilde = LoRa_Atbilde + String(Sound_Start_Time [4])+","+String(Sound_Status)+",";

LoRaSendMessage(LoRa_Atbilde);
WDT_Reset();
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}
if(LoRa_Commands [3]=="105") // nolasit ierices SPRIEGUMU un temperatdras datus
{
WDT_Reset();
Serial.printIn("Dati -> LoRa");
String LoRa_Atbilde;
LoRa_Atbilde = "254,x,1,203,105,"+String(Module_Number)+",";
LoRa_Atbilde = LoRa_Atbilde + String(Volt_12V)+","+String(Volt_4V)+","+String(Temperatura)+",";
LoRaSendMessage(LoRa_Atbilde);
WDT_Reset();
}
if(LoRa_Commands [3]=="106") // nolasit ierices SKANAS darba datus
{
WDT_Reset();
Serial.printIn("Dati -> LoRa");
String LoRa_Atbilde;
LoRa_Atbilde ="254,x,1,203,106,"+String(Module_Number)+",";
LoRa_Atbilde = LoRa_Atbilde + String(Gaiss_1_Border)+","+String(Gaiss_2_Border)+",";
LoRa_Atbilde = LoRa_Atbilde + String(Udens_1_Border)+","+String(Udens_2_Border)+",";
LoRa_Atbilde = LoRa_Atbilde + String(Sound_Start_Time [0])+","+String(Sound_Start_Time [1])+",";
LoRa_Atbilde = LoRa_Atbilde + String(Sound_Start_Time [2])+","+String(Sound_Start_Time [3])+",";
LoRa_Atbilde = LoRa_Atbilde + String(Sound_Start_Time [4])+","+String(Sound_Status)+",";
LoRaSendMessage(LoRa_Atbilde);
WDT_Reset();
}

if(LoRa_Commands [3]=="107") // nolasit ierices LAZERA darba datus

{
WDT_Reset();

Serial.printIn("Dati -> LoRa");
String LoRa_Atbilde;

LoRa_Atbilde ="254,x,1,203,107,"+String(Module_Number)+",";

LoRa_Atbilde = LoRa_Atbilde + ","+String(Laser_Delay_Time)+","+String(Laser_Zone)+",";

1

LoRa_Atbilde = LoRa_Atbilde + String(Laser_Time_Border1)+","+String(Laser_PWM_Border1)+",";

LoRa_Atbilde = LoRa_Atbilde +
String(Laser_Time_Border2)+","+String(Laser_PWM_Border2)+","+String(Laser_Time_Border3)+","+String(Laser_PWM_Border3)+",";

7

LoRa_Atbilde = LoRa_Atbilde + String(Laser_Time_Border4)+","+String(Laser_PWM_Border4)+","+String(Laser_Status)+",";
LoRaSendMessage(LoRa_Atbilde);

WDT_Reset();
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}
if(LoRa_Commands [3]=="108") // nolasit skanas failu secibu gaisam
{ WDT_Reset();
Serial.printIn("Dati -> LoRa");
String LoRa_Atbilde;
LoRa_Atbilde = "254,x,1,203,108,"+String(Module_Number)+",";
LoRaSendMessage(LoRa_Atbilde);
WDT_Reset();
}
if(LoRa_Commands [3]=="109") // nolasit skanas failu secibu Gdenim
{ WDT_Reset();
Serial.printIn("Dati -> LoRa");
String LoRa_Atbilde;
LoRa_Atbilde = "254,x,1,203,109,"+String(Module_Number)+",";
LoRaSendMessage(LoRa_Atbilde);
WDT_Reset();
}
if(LoRa_Commands [3]=="201") // aktivizét skanas programmu (no LoRa)
{

WDT_Reset();

Sound_Air_Number = LoRa_Commands [4].toInt();
Sound_Woter_Number = LoRa_Commands [5].tolnt();
Gaiss_1_Border = LoRa_Commands [6].toInt();
Gaiss_2_Border = LoRa_Commands [7].toInt();
Udens_1_Border = LoRa_Commands [8].tolInt();
Udens_2_Border = LoRa_Commands [9].tolInt();
Sound_Start_Time [0] = LoRa_Commands [10].toInt();
Sound_Start_Time [1] = LoRa_Commands [11].toInt();
Sound_Start_Time [2] = LoRa_Commands [12].tolnt();
Sound_Start_Time [3] = LoRa_Commands [13].toInt();
Sound_Start_Time [4] = LoRa_Commands [14].toInt();

Serial.printIn("==== aktivizét skanas programmu (no LoRa) ====");
Serial.printIn("Sound_Air_Number = "+String(Sound_Air_Number));
Serial.printIn("Sound_Woter_Number = "+String(Sound_Woter_Number));

Serial.printIn("Gaiss_1_Border = "+String(Gaiss_1_Border));
Serial.printIn("Gaiss_2_Border = "+String(Gaiss_2_Border));
Serial.printIn("Udens_1_Border = "+String(Udens_1_Border));
Serial.printin("Udens_2_Border = "+String(Udens_2_Border));

Serial.print("Sound_Start_Time -> "+String(Sound_Start_Time [0])+" "+String(Sound_Start_Time [1]));
Serial.printIn(" "+String(Sound_Start_Time [2])+" "+String(Sound_Start_Time [3])+" "+String(Sound_Start_Time [4]));
Serial.printin();
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EEPROM.begin(EEPROM_Size);
EEPROM.write(30,Sound_Air_Number);
EEPROM.write(31,Sound_Woter_Number);

EEPROM.write(32,Gaiss_1_Border);
EEPROM.write(33,Gaiss_2_Border);
EEPROM.write(34,Udens_1_Border);
EEPROM.write(35,Udens_2_Border);

EEPROM.write(36,Sound_Start_Time [0]);
EEPROM.write(37,Sound_Start_Time [1]);
EEPROM.write(38,Sound_Start_Time [2]);
EEPROM.write(39,Sound_Start_Time [3]);
EEPROM.write(40,Sound_Start_Time [4]);
EEPROM.end();
LoRaSendMessage("aktivizét skanas programmu");
}
if(LoRa_Commands [3]=="202") // aktivizét lazera programmu (no LoRa)
{
WDT_Reset();

Laser_Delay_Time = LoRa_Commands [4].tolnt();
Laser_Zone = LoRa_Commands [5].toInt();
Laser_Time_Borderl = LoRa_Commands [6].tolnt();
Laser_PWM_Borderl = LoRa_Commands [7].toInt();
Laser_Time_Border2 = LoRa_Commands [8].toInt();
Laser_PWM_Border2 = LoRa_Commands [9].toInt();
Laser_Time_Border3 = LoRa_Commands [10].toInt();
Laser_PWM_Border3 = LoRa_Commands [11].toInt();
Laser_Time_Border4 = LoRa_Commands [12].toInt();
Laser_PWM_Border4 = LoRa_Commands [13].tolnt();
Serial.printIn("==== aktivizét lazera programmu (no LoRa) ====");
Serial.printIn("Laser_Delay_Time = "+String(Laser_Delay_Time));
Serial.printIn("Laser_Zone = "+String(Laser_Zone));
Serial.printIn("Laser_Time_Borderl = "+String(Laser_Time_Border1));
Serial.printIn("Laser_PWM_Borderl = "+String(Laser_PWM_Border1));
Serial.printIn("Laser_Time_Border2 = "+String(Laser_Time_Border2));
Serial.printIn("Laser_PWM_Border2 = "+String(Laser_PWM_Border2));
Serial.printIn("Laser_Time_Border3 = "+String(Laser_Time_Border3));
Serial.printIn("Laser_PWM_Border3 = "+String(Laser_PWM_Border3));
Serial.printIn("Laser_Time_Border4 = "+String(Laser_Time_Border4));
Serial.printIn("Laser_PWM_Border4 = "+String(Laser_PWM_Border4));
Serial.printin();
EEPROM.begin(EEPROM_Size);
EEPROM.write(1,Laser_Delay_Time);
EEPROM.write(2,Laser_Zone);
EEPROM.write(3,Laser_Time_Borderl);
EEPROM.write(4,Laser_Time_Border2);
EEPROM.write(5,Laser_Time_Border3);
EEPROM.write(6,Laser_Time_Border4);
EEPROM.write(7,Laser_PWM_Borderl);
EEPROM.write(8,Laser_PWM_Border2);
EEPROM.write(9,Laser_PWM_Border3);
EEPROM.write(10,Laser_PWM_Border4);
EEPROM.end();
LoRaSendMessage("aktivizét lazera programmu");
}
if(LoRa_Commands [3]=="203") // Parsutit datu serverim (no LoRa)
{
LoRaSendMessage(LoRa_Message);
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}

// 3k 3k 3k 3k 5k %k ok 3k %k ok 5k %k %k 3k 3k ok 5k %k ok 5k %k ok 5k %k ok 5k %k ok >k %k %k >k %k ok ok k kkk skana 3k 3k 3k 3k 3k ok 3k 3k 3k %k ok 5k ok ok 5k ok ok 3k ok 5k 5k 3k 5k 3k ok ok 3k ok 5k %k ok >k %k %k >k %k %k ok %k %k ok k k%

if(Sound_Status == 1) // 1 - IR atJauts stradat
{
if(Sound_Flag == 0) // Skanas laika tabula NAV uzgeneréta
{
DateTime now = rtc.now();
Sound_Time_Second = now.second();
if(Sound_Time_Second>0 && Sound_Time_Second<10)
{
Serial.printIn("******* Skanas grafika generéana ******"),
for (inti=0;i<4;i++)
{
Sound_Start_Random [i] = 0;
}

for (inti=0;i<4;i++)
{
if(Sound_Start_Time[i]<Sound_Start_Time[i+1])
{
Serial.printIn (String(Sound_Start_Timel[i])+" - "+String(Sound_Start_Timel[i+1]));
Sound_Start_Random [i] = random(Sound_Start_Time[i], Sound_Start_Time[i+1]);
Sound_Start_Random_Status][i] = 0;
Serial.printIn(Sound_Start_Random [i]);
}
}
Sound_Flag =1;
}
}
else // Skanas laika tabula JAU uzgeneréta -> var atskanot
{

DateTime now = rtc.now();

Sound_Time_Second = now.second();

WDT_Reset();

Serial.printin();

Serial.printIn(" Tekosais laiks, sek = "+String(Sound_Time_Second));

delay (1000);

// tekosais laiks >= pirmais laiks garfika pirmais laiks garfika vél NAV nostradats  laiks NAV O
if(Sound_Time_Second >= Sound_Start_Random [0] && Sound_Start_Random_Status[0] == 0 && Sound_Start_Random [0] != 0)
{
Sound_Play();
Sound_Start_Random_Status[0] = 1;
Serial.printIn(" Sound Play 0 ");
if(Sound_Start_Random [1] == 0) Sound_Flag = 0;
}
if(Sound_Time_Second >= Sound_Start_Random [1] && Sound_Start_Random_Status[1] == 0 && Sound_Start_Random [1] !=0)
{
Sound_Play();
Sound_Start_Random_Status[1] = 1;
Serial.printIn(" Sound Play 1");
if(Sound_Start_Random [2] == 0) Sound_Flag = 0;
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}
if(Sound_Time_Second >= Sound_Start_Random [2] && Sound_Start_Random_Status[2] == 0 && Sound_Start_Random [2] !=0)

{
Sound_Play();
Sound_Start_Random_Status[2] = 1;
Serial.printIn(" Sound Play 2 ");
if(Sound_Start_Random [3] == 0) Sound_Flag = 0;
}
if(Sound_Time_Second >= Sound_Start_Random [3] && Sound_Start_Random_Status[3] == 0 && Sound_Start_Random [3] !=0)
{
Sound_Play();
Sound_Start_Random_Status[3] = 1;
Serial.printIn(" Sound Play 3 ");
Sound_Flag =0;

}

// 3k 3k 3k 3k 5k 3k ok 3k %k ok 5k 3k >k 3k 3k ok 5k %k >k 5k %k 3k >k %k ok 3k %k %k 5k %k >k >k %k >k >k %k k SKANA (beigas) 3k 3k 3k 3k 3k 3k 3k 3k 5k %k ok 5k %k 3k 3k 3k ok 3k 3k ok 5k %k ok 5k %k ok 5k %k >k 5k ok >k 5k %k %k >k %k %k ok %k kkk

// 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k 3k 3k sk ok 3k 3k 3k 3k ok ok 3k ok ok ok ok ok ok k Temperatura 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k 3k 3k 3k 3k sk 3k 3k 3k sk 3k 3k sk ok 3k 3k ok 3k 3k sk 3k 3k sk ok 3k 3k ok ok kok ok kok

Temperatura=analogRead(Temper_PIN)*0.0009;
Temperatura= -1481.96+sqrt(2196200+((1.8639-Temperatura)/0.00000388));

if(Temperatura > 40 && Battery_Status==1)
{
digitalWrite(Bat_EN_PIN, LOW);
Battery_Status=0;

}
if(Temperatura <= 35 && Battery_Status==0)

{
digitalWrite(Bat_EN_PIN, HIGH);
Battery_Status=1;

}

// 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k >k 3k 5k >k 3k 3k >k 3k 3k 5k 3k %k 5k %k %k k k k Temperatura (be'gas) 3k 3k 3k 3k 3k 3k 3k 3k ok 5k 3k ok 3k 5k %k 3k 5k 3k 3k 3k 3k 3k 3k 5k %k 3k 5k >k 3k 3k >k 3k 3k 5k %k % 5k %k ok 5k *k %k k ok

// 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k 3k sk ok 3k 3k ok 3k 3k ok 3k koK ok kook kR kok Batenjas Spl’legums 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok 3k 3k ok 3k 3k ok 3k 3k sk 3k 3k sk ok 3k sk ok 3k sk sk ok 3k ok ok 3k sk ok ok ok ok ok kok ok kkok

Volt_12V=analogRead(Volt_12V_PIN)*0.00091*5.174;
Volt_4V=analogRead(Volt_4V_PIN)*0.00086*1.52;

SD_Log();

// 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k 3k ok 3k 3k 3k 3k 3k 3k ok 3k sk ok ok kok ok k kok Bater”as Sprlegums (be|gas) 3k 3k 3k 3k 3k %k %k ok 3k %k %k %k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k %k k ok k

// 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k >k 3k 3k %k 3k 5k %k 3k 3k 5k 3k %k 5k %k % 5k %k %k k ok Bluettoth (SakumS) 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 5k 3k 3k 3k >k 3k 3k 5k 3k 3k 5k >k 3k 3k >k 3k 3k 5k 3k 3k 5k >k 3k 5k >k 3k 5k >k 3k %k >k %k %k %k %k %k k

if(ESP_BT.available())

{
Text_Read_BT = ESP_BT.readString();

Serial.printin();

Serial.println(" ****x*kkxxkkxxk* Str3da Bluettoth modulis **** ¥k xkkkxkkkxxkn),
Serial.printin(Text_Read_BT);

while (Text_Read_BT!="StopLaserSetup")

{
WDT_Reset();

if(ESP_BT.available())
{
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Text_Read_BT = ESP_BT.readString();
Serial.printIn(Text_Read_BT);

if(Text_Read_BT=="Parking,") Laser_Parking_BT();

if(Text_Read_BT=="Sector1,H1,")
{
ParameterBT = "Sector1,H1,";
Serial.printIn("ParameterBT = Sector1,H1,");

Laser_Sectorl_H1 = Hi;
Serial.printIn("Laser_Sectorl_H1 = "+String(Laser_Sectorl_H1));
ESP_BT.print("Sector1,H1,"+String(Laser_Sectorl_H1));
EEPROM.begin(EEPROM_Size);
EEPROM.write(11,Laser_Sectorl_H1);
EEPROM.end();
}
if(Text_Read_BT=="Sector1,H2,")
{
ParameterBT = "Sector1,H2,";
Serial.printIn("ParameterBT = Sector1,H2,");

Laser_Sectorl_H2 = Hi;
Serial.printIn("Laser_Sectorl_H2 = "+String(Laser_Sectorl_H2));
ESP_BT.print("Sectorl,H2,"+String(Laser_Sectorl_H2));
EEPROM.begin(EEPROM_Size);
EEPROM.write(12,Laser_Sectorl_H2);
EEPROM.end();
}
if(Text_Read_BT=="Sector1,V1,")
{
ParameterBT = "Sector1,V1,";
Serial.printIn("ParameterBT = Sector1,V1,");
//ESP_BT.print(ParameterBT);

Laser_Sectorl_V1 =Vi;
Serial.printIn("Laser_Sectorl_V1 = "+String(Laser_Sectorl_V1));
ESP_BT.print("Sector1,V1,"+String(Laser_Sectorl_V1));
EEPROM.begin(EEPROM_Size);
EEPROM.write(13,Laser_Sectorl_V1);
EEPROM.end();
}
if(Text_Read_BT=="Sector1,V2,")
{
ParameterBT = "Sector1,V2,";
Serial.printIn("ParameterBT = Sector1,V2,");
//ESP_BT.print(ParameterBT);

Laser_Sectorl_V2 =Vi;
Serial.printIn("Laser_Sectorl_V2 = "+String(Laser_Sectorl_V2));
ESP_BT.print("Sector1,V2,"+String(Laser_Sectorl_V2));
EEPROM.begin(EEPROM_Size);
EEPROM.write(14,Laser_Sectorl_V2);
EEPROM.end();
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if(Text_Read_BT=="Sector2,H1,")
{
ParameterBT = "Sector2,H1,";
Serial.printIn("ParameterBT = Sector2,H1,");
//ESP_BT.print(ParameterBT);

Laser_Sector2_H1 = Hi;
Serial.printIn("Laser_Sector2_H1 = "+String(Laser_Sector2_H1));
ESP_BT.print("Sector2,H1,"+String(Laser_Sector2_H1));
EEPROM.begin(EEPROM_Size);
EEPROM.write(15,Laser_Sector2_H1);
EEPROM.end();
}
if(Text_Read_BT=="Sector2,H2,")
{
ParameterBT = "Sector2,H2,";
Serial.printIn("ParameterBT = Sector2,H2,");
//ESP_BT.print(ParameterBT);

Laser_Sector2_H2 = Hi;
Serial.printIn("Laser_Sector2_H2 = "+String(Laser_Sector2_H?2));
ESP_BT.print("Sector2,H2,"+String(Laser_Sector2_H2));
EEPROM.begin(EEPROM_Size);
EEPROM.write(16,Laser_Sector2_H2);
EEPROM.end();
}
if(Text_Read_BT=="Sector2,V1,")
{
ParameterBT = "Sector2,V1,";
Serial.printIn("ParameterBT = Sector2,V1,");
//ESP_BT.print(ParameterBT);

Laser_Sector2_V1 =Vi;
Serial.printIn("Laser_Sector2_V1 = "+String(Laser_Sector2_V1));
ESP_BT.print("Sector2,V1,"+String(Laser_Sector2_V1));
EEPROM.begin(EEPROM_Size);
EEPROM.write(17,Laser_Sector2_V1);
EEPROM.end();
}
if(Text_Read_BT=="Sector2,V2,")
{
ParameterBT = "Sector2,V2,";
Serial.printIn("ParameterBT = Sector2,V2,");
//ESP_BT.print(ParameterBT);

Laser_Sector2_V2 =Vi;
Serial.printIn("Laser_Sector2_V2 = "+String(Laser_Sector2_V2));
ESP_BT.print("Sector2,V2,"+String(Laser_Sector2_V2));
EEPROM.begin(EEPROM_Size);
EEPROM.write(18,Laser_Sector2_V2);
EEPROM.end();

if(Text_Read_BT=="Sector3,H1,")
{
ParameterBT = "Sector3,H1,";
Serial.printIn("ParameterBT = Sector3,H1,");
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//ESP_BT.print(ParameterBT);

Laser_Sector3_H1 = Hi;
Serial.printIn("Laser_Sector3_H1 = "+String(Laser_Sector3_H1));
ESP_BT.print("Sector3,H1,"+String(Laser_Sector3_H1));
EEPROM.begin(EEPROM_Size);
EEPROM.write(19,Laser_Sector3_H1);
EEPROM.end|();
}
if(Text_Read_BT=="Sector3,H2,")
{
ParameterBT = "Sector3,H2,";
Serial.printIn("ParameterBT = Sector3,H2,");
//ESP_BT.print(ParameterBT);

Laser_Sector3_H2 = Hi;
Serial.printIn("Laser_Sector3_H2 = "+String(Laser_Sector3_H2));
ESP_BT.print("Sector3,H2,"+String(Laser_Sector3_H2));
EEPROM.begin(EEPROM_Size);
EEPROM.write(20,Laser_Sector3_H2);
EEPROM.end();
}
if(Text_Read_BT=="Sector3,V1,")
{
ParameterBT = "Sector3,V1,";
Serial.printIn("ParameterBT = Sector3,V1,");
//ESP_BT.print(ParameterBT);

Laser_Sector3_V1 =Vi;
Serial.printIn("Laser_Sector3_V1 = "+String(Laser_Sector3_V1));
ESP_BT.print("Sector3,V1,"+String(Laser_Sector3_V1));
EEPROM.begin(EEPROM_Size);
EEPROM.write(21,Laser_Sector3_V1);
EEPROM.end();
}
if(Text_Read_BT=="Sector3,V2,")
{
ParameterBT = "Sector3,V2,";
Serial.printIn("ParameterBT = Sector3,V2,");
//ESP_BT.print(ParameterBT);

Laser_Sector3_V2 =Vi;
Serial.printIn("Laser_Sector3_V2 = "+String(Laser_Sector3_V2));
ESP_BT.print("Sector3,V2,"+String(Laser_Sector3_V2));
EEPROM.begin(EEPROM_Size);
EEPROM.write(22,Laser_Sector3_V2);
EEPROM.end();

if(Text_Read_BT=="PWM_ON,")
{
Laser_Power("FULL"); // Laser ON
Serial.printin("Laser ON");
}
if(Text_Read_BT=="PWM_OFF,")
{
Laser_Power("OFF");
Serial.printIn("Laser OFF");
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}

if(Text_Read_BT=="Up,")
{
Laser_BT_Timel=millis();
SendData_PelcoD(Up);
Serial.printin("Up "+String(Laser_BT_Timel));
while (Text_Read_BT !="Stop,")
{
Text_Read_BT = ESP_BT.readString();
WDT_Reset();
}
Laser_BT_Time2=millis();
SendData_PelcoD(Stop);
Serial.printIn("Stop "+String(Laser_BT_Time2));
Serial.printIn("Parvietosanas laiks="+String(Laser_BT_Time2-Laser_BT_Timel));
Serial.print("Vertikalais lenkis: vecais-"+String(Vi));
Vi=Vi+ (Laser_BT_Time2-Laser_BT_Time1)/1000*Laser_Speed_V;
Serial.printIn(" jaunais-"+String(Vi));

}

if(Text_Read_BT=="Down,")
{
Laser_BT_Timel=millis();
SendData_PelcoD(Down);
Serial.printin("Down "+String(Laser_BT_Time1));
while (Text_Read_BT !="Stop,")
{
Text_Read_BT = ESP_BT.readString();
WDT_Reset();
}
Laser_BT_Time2=millis();
SendData_PelcoD(Stop);
Serial.printIn("Stop "+String(Laser_BT_Time2));
Serial.printIn("Parvietosanas laiks="+String(Laser_BT_Time2-Laser_BT_Timel));
Serial.print("Vertikalais lenkis: vecais-"+String(Vi));
Vi = Vi - (Laser_BT_Time2-Laser_BT_Time1)/1000*Laser_Speed_V;
Serial.printIn(" jaunais-"+String(Vi));

if(Text_Read_BT=="Right,")
{
Laser_BT_Timel=millis();
SendData_PelcoD(Right);
Serial.printIn("Right "+String(Laser_BT_Time1l));
while (Text_Read_BT !="Stop,")
{
Text_Read_BT = ESP_BT.readString();
WDT_Reset();
}
Laser_BT_Time2=millis();
SendData_PelcoD(Stop);
Serial.printIn("Stop "+String(Laser_BT_Time2));
Serial.printIn("ParvietoSanas laiks="+String(Laser_BT_Time2-Laser_BT_Timel));
Serial.print("Horizontalais lenkis: vecais-"+String(Hi));
Hi = Hi + (Laser_BT_Time2-Laser_BT_Timel)/1000*Laser_Speed_H;
Serial.printIn(" jaunais-"+String(Hi));
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if(Text_Read_BT=="Left,")
{
Laser_BT_Timel=millis();
SendData_PelcoD(Left);
Serial.printIn("Left "+String(Laser_BT_Timel));
while (Text_Read_BT !="Stop,")
{
Text_Read_BT = ESP_BT.readString();
WDT_Reset();
}
Laser_BT_Time2=millis();
SendData_PelcoD(Stop);
Serial.printIn("Stop "+String(Laser_BT_Time2));
Serial.printIn("Parvietosanas laiks="+String(Laser_BT_Time2-Laser_BT_Timel));
Serial.print("Horizontalais lenkis: vecais-"+String(Hi));
Hi = Hi - (Laser_BT_Time2-Laser_BT_Time1)/1000*Laser_Speed_H;
Serial.printIn(" jaunais-"+String(Hi));

BT_Parsing(Text_Read_BT);
if(BT_Commands [0]=="254")
{
Serial.println(" ******* Komanda (254) *****x***ixxn),
ESP_BT.print(Text_Read_BT);

if(BT_Commands [2]==String(Module_Number)) // Komanda tiesi $im modulim
{
if(BT_Commands [3]=="101") // partraukt skalruna un lazera darbibu
{
Laser_Status=4;
Sound_Status=4;
EEPROM.begin(EEPROM_Size);
EEPROM.write(0,Laser_Status);
EEPROM.write(41,Sound_Status);
EEPROM.end();
Serial.printIn("==== partraukt skalruna un lazera darbibu ====");
}
if(BT_Commands [3]=="102") // sakt skalruna darbibu p&c agrak aktivizé&tas programmas
{
Sound_Status=1;
EEPROM.begin(EEPROM_Size);
EEPROM.write(41,Sound_Status);
EEPROM.end();
Serial.printIn("==== sakt skalruna darbibu péc agrak aktivizétas programmas ====");
}
if(BT_Commands [3]=="103") // sakt lazera darbibu péc agrak aktivizétas programmas
{
Laser_Status=0;
EEPROM.begin(EEPROM_Size);
EEPROM.write(0,Laser_Status);
EEPROM.end();
Serial.printIn("==== sakt lazera darbibu péc agrak aktivizétas programmas ====");
}
if(BT_Commands [3]=="104") // nolasit ierices VISUS darba datus
{

Serial.printIn("Dati -> BT");
ESP_BT.print("\nGalv. akum. = "+String(Volt_12V)+"V \nPlates akum. = "+String(Volt_4V)+"V");
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ESP_BT.print("\nGalvénas plates temperatira = "+String(Temperatura)+" *C");
DateTime now = rtc.now();

byte Laiks_for_Android = now.hour();

ESP_BT.print("\nTekosais laiks = "+String(Laiks_for_Android));
Laiks_for_Android = now.minute();
ESP_BT.print(":"+String(Laiks_for_Android));

ESP_BT.print("\n");

ESP_BT.print("\nLazera laika intervals = "+String(Laser_Delay_Time)+" min. \nlazera zonas skaits viena sektora =
"+String(Laser_Zone));

ESP_BT.print("\nDarba laiks 1 = "+String(Laser_Time_Border1)+" st. -> spilgtums1 = "+String(Laser_PWM_Border1));

ESP_BT.print("\nDarba laiks 2 = "+String(Laser_Time_Border2)+" st. -> spilgtums2 = "+String(Laser_PWM_Border2));

ESP_BT.print("\nDarba laiks 3 = "+String(Laser_Time_Border3)+" st. -> spilgtums3 = "+String(Laser_PWM_Border3));

ESP_BT.print("\nDarba laiks 4 = "+String(Laser_Time_Border4)+" st. -> spilgtums4 = "+String(Laser_PWM_Border4));

ESP_BT.print("\nLasera status = "+String(Laser_Status));

ESP_BT.print("\n(0 - nestrada(gaidisanas reZims); 1- kustibas kartes generésana; 2 - parking; 3 - PROGRAMMAS IZPILDE; 4 - aizlégts
stradat)");

ESP_BT.print("\nSectorl_H1 = "+String(Laser_Sectorl_H1)+" Sectorl_H2 = "+String(Laser_Sectorl_H2));

ESP_BT.print("\nSector2_H1 = "+String(Laser_Sector2_H1)+" Sector2_H2 = "+String(Laser_Sector2_H2));

ESP_BT.print("\nSector3_H1 = "+String(Laser_Sector3_H1)+" Sector3_H2 = "+String(Laser_Sector3_H2));

ESP_BT.print("\nSectorl_V1 = "+String(Laser_Sectorl_V1)+" Sectorl_V2 = "+String(Laser_Sectorl_V2));

ESP_BT.print("\nSector2_V1 = "+String(Laser_Sector2_V1)+" Sector2_V2 = "+String(Laser_Sector2_V2));

ESP_BT.print("\nSector3_V1 = "+String(Laser_Sector3_V1)+" Sector3_V2 = "+String(Laser_Sector3_V2));

ESP_BT.print("\n");

ESP_BT.print("\nSkanas masiva numurs gaisa = "+String(Sound_Air_Number)+"\nSkanas masiva numurs utdeni =
"+String(Sound_Woter_Number));

ESP_BT.print("\nLaika 1. robeZa gaisa ="+String(Gaiss_1_Border)+" st. \nLaika 2. robeZa gaisa = "+String(Gaiss_2_Border)+" st.");

ESP_BT.print("\nLaika 1. robeZa Gdeni = "+String(Udens_1_Border)+" st. \nLaika 2. robeza Gdeni = "+String(Udens_2_Border)+"
st.");

ESP_BT.print("\nleslégsanas laiks O = "+String(Sound_Start_Time [0])+" sek. \nleslégsanas laiks 1 = "+String(Sound_Start_Time
[1])+" sek.");

ESP_BT.print("\nleslégsanas laiks 2 = "+String(Sound_Start_Time [2])+" sek. \nleslégsanas laiks 3 = "+String(Sound_Start_Time
[3])+" sek.");

ESP_BT.print("\nleslégsanas laiks 4 = "+String(Sound_Start_Time [4])+" sek. \nSkanas status = "+String(Sound_Status));

ESP_BT.print("\n(4 - NAV atJauts stradat; 1 - IR atlauts stradat)");

}
if(BT_Commands [3]=="105") // nolasit ierices SPRIEGUMU un temperattras datus
{
Serial.printIn("Dati -> BT");
ESP_BT.print("\nGalv. akum. = "+String(Volt_12V)+"V \nPlates akum. = "+String(Volt_4V)+"V");
ESP_BT.print("\nGalvénas plates temperatira = "+String(Temperatura)+" *C");
DateTime now = rtc.now();
byte Laiks_for_Android = now.hour();
ESP_BT.print("\nTekosais laiks = "+String(Laiks_for_Android));
Laiks_for_Android = now.minute();
ESP_BT.print(":"+String(Laiks_for_Android));
ESP_BT.print("\n");
}
if(BT_Commands [3]=="106") // nolasit ierices SKANAS darba datus
{

Serial.printIn("Dati -> BT");

ESP_BT.print("\nSkanas masiva numurs gaisa = "+String(Sound_Air_Number)+"\nSkanas masiva numurs udeni =
"+String(Sound_Woter_Number));

ESP_BT.print("\nLaika 1. robeZa gaisa = "+String(Gaiss_1_Border)+" st. \nLaika 2. robeZa gaisa = "+String(Gaiss_2_Border)+" st.");

ESP_BT.print("\nLaika 1. robeza Gdeni = "+String(Udens_1_Border)+" st. \nLaika 2. robeZa Gdeni = "+String(Udens_2_Border)+"
st.");

ESP_BT.print("\nleslégsanas laiks O = "+String(Sound_Start_Time [0])+" sek. \nleslégsanas laiks 1 = "+String(Sound_Start_Time
[1])+" sek.");
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ESP_BT.print("\nleslégsanas laiks 2 = "+String(Sound_Start_Time [2])+" sek. \nleslégsanas laiks 3 = "+String(Sound_Start_Time
[3])+" sek.");
ESP_BT.print("\nleslégsanas laiks 4 = "+String(Sound_Start_Time [4])+" sek. \nSkanas status = "+String(Sound_Status));
ESP_BT.print("\n(4 - NAV atlauts stradat; 1 - IR atlauts stradat)");
}
if(BT_Commands [3]=="107") // nolasit ierices LAZERA darba datus

{

Serial.printIn("Dati -> BT");

ESP_BT.print("\nLazera laika intervals = "+String(Laser_Delay_Time)+" min. \nlazera zonas skaits viena sektora =
"+String(Laser_Zone));

ESP_BT.print("\nDarba laiks 1 = "+String(Laser_Time_Border1)+" st. -> spilgtums1 = "+String(Laser_PWM_Border1));

ESP_BT.print("\nDarba laiks 2 = "+String(Laser_Time_Border2)+" st. -> spilgtums2 = "+String(Laser_PWM_Border2));

ESP_BT.print("\nDarba laiks 3 = "+String(Laser_Time_Border3)+" st. -> spilgtums3 = "+String(Laser_PWM_Border3));

ESP_BT.print("\nDarba laiks 4 = "+String(Laser_Time_Border4)+" st. -> spilgtums4 = "+String(Laser_PWM_Border4));

ESP_BT.print("\nLasera status = "+String(Laser_Status));

ESP_BT.print("\n(0 - nestrada(gaidisanas rezims); 1- kustibas kartes generésana; 2 - parking; 3 - PROGRAMMAS IZPILDE; 4 - aizlégts
stradat)");

ESP_BT.print("\n");

ESP_BT.print("Sectorl H1 = "+String(Laser_Sectorl_H1)+" Sectorl H2 = "+String(Laser_Sectorl_H2)+"\n");

ESP_BT.print("Sector2 H1 = "+String(Laser_Sector2_H1)+" Sector2 H2 = "+String(Laser_Sector2_H2)+"\n");

ESP_BT.print("Sector3 H1 = "+String(Laser_Sector2_H1)+" Sector3 H2 = "+String(Laser_Sector2_H2)+"\n");

ESP_BT.print("Sectorl V1 = "+String(Laser_Sectorl_V1)+" Sectorl V2 = "+String(Laser_Sectorl_V2)+"\n");
ESP_BT.print("Sector2 V1 = "+String(Laser_Sector2_V1)+" Sector2 V2 = "+String(Laser_Sector2_V2)+"\n");
ESP_BT.print("Sector3 V1 = "+String(Laser_Sector2_V1)+" Sector3 V2 = "+String(Laser_Sector2_V2)+"\n");
}
if(BT_Commands [3]=="108") // nolasit skanas failu secibu gaisam
{
Serial.printIn("Dati -> BT");
for (byte f = 0; f < 20; f++)

{
ESP_BT.print(String(Sound_Air_Numbers_Array [f])+", ");
}
}
if(BT_Commands [3]=="109") // nolasit skanas failu secibu Gdenim
{

Serial.printIn("Dati -> BT");
for (byte f = 0; f < 20; f++)

{
ESP_BT.print(String(Sound_Woter_Numbers_Array [f])+", ");
}
}
if(BT_Commands [3]=="201") // aktivizét skanas programmu
{

Sound_Air_Number = BT_Commands [4].toInt();
Sound_Woter_Number = BT_Commands [5].tolInt();
Gaiss_1_Border = BT_Commands [6].toInt();
Gaiss_2_Border = BT_Commands [7].toInt();
Udens_1_Border = BT_Commands [8].tolnt();
Udens_2_Border = BT_Commands [9].toInt();
Sound_Start_Time [0] = BT_Commands [10].toInt();
Sound_Start_Time [1] = BT_Commands [11].toInt();
Sound_Start_Time [2] = BT_Commands [12].toInt();
Sound_Start_Time [3] = BT_Commands [13].toInt();
Sound_Start_Time [4] = BT_Commands [14].toInt();

Serial.printIn("==== aktivizét skanas programmu ====");
Serial.printIn("Sound_Air_Number = "+String(Sound_Air_Number));
Serial.printIn("Sound_Woter_Number = "+String(Sound_Woter_Number));
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Serial.printIn("Gaiss_1_Border = "+String(Gaiss_1_Border));
Serial.printIn("Gaiss_2_Border = "+String(Gaiss_2_Border));
Serial.printIn("Udens_1_Border = "+String(Udens_1_Border));
Serial.printIn("Udens_2_Border = "+String(Udens_2_Border));

Serial.print("Sound_Start_Time -> "+String(Sound_Start_Time [0])+" "+String(Sound_Start_Time [1]));
Serial.printIn(" "+String(Sound_Start_Time [2])+" "+String(Sound_Start_Time [3])+" "+String(Sound_Start_Time [4]));
Serial.printIn();

EEPROM.begin(EEPROM_Size);

EEPROM.write(30,Sound_Air_Number);

EEPROM.write(31,Sound_Woter_Number);

EEPROM.write(32,Gaiss_1_Border);
EEPROM.write(33,Gaiss_2_Border);
EEPROM.write(34,Udens_1_Border);
EEPROM.write(35,Udens_2_Border);

EEPROM.write(36,Sound_Start_Time [0]);

EEPROM.write(37,Sound_Start_Time [1]);

EEPROM.write(38,Sound_Start_Time [2]);

EEPROM.write(39,Sound_Start_Time [3]);

EEPROM.write(40,Sound_Start_Time [4]);

EEPROM.end();

}
if(BT_Commands [3]=="202") // aktivizét lazera programmu
{

Laser_Delay_Time = BT_Commands [4].toInt();
Laser_Zone = BT_Commands [5].tolnt();
Laser_Time_Borderl = BT_Commands [6].toInt();
Laser_PWM_Borderl = BT_Commands [7].toInt();
Laser_Time_Border2 = BT_Commands [8].toInt();
Laser_PWM_Border2 = BT_Commands [9].tolnt();
Laser_Time_Border3 = BT_Commands [10].toInt();
Laser_PWM_Border3 = BT_Commands [11].toInt();
Laser_Time_Border4 = BT_Commands [12].toInt();
Laser_PWM_Border4 = BT_Commands [13].toInt();
Serial.printIn("==== aktivizét lazera programmu ====");
Serial.printIn("Laser_Delay_Time = "+String(Laser_Delay_Time));
Serial.printIn("Laser_Zone = "+String(Laser_Zone));
Serial.printIn("Laser_Time_Borderl = "+String(Laser_Time_Borderl));
Serial.printIn("Laser_PWM_Border1 = "+String(Laser_PWM_Border1));
Serial.printIn("Laser_Time_Border2 = "+String(Laser_Time_Border2));
Serial.printIn("Laser_PWM_Border2 = "+String(Laser_PWM_Border2));
Serial.printIn("Laser_Time_Border3 = "+String(Laser_Time_Border3));
Serial.printIn("Laser_PWM_Border3 = "+String(Laser_PWM_Border3));
Serial.printIn("Laser_Time_Border4 = "+String(Laser_Time_Border4));
Serial.printIn("Laser_PWM_Border4 = "+String(Laser_PWM_Border4));
Serial.printin();
EEPROM.begin(EEPROM_Size);
EEPROM.write(1,Laser_Delay_Time);
EEPROM.write(2,Laser_Zone);
EEPROM.write(3,Laser_Time_Borderl);
EEPROM.write(4,Laser_Time_Border2);
EEPROM.write(5,Laser_Time_Border3);
EEPROM.write(6,Laser_Time_Border4);
EEPROM.write(7,Laser_PWM_Border1l);
EEPROM.write(8,Laser_PWM_Border2);
EEPROM.write(9,Laser_PWM_Border3);
EEPROM.write(10,Laser_PWM_Border4);
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EEPROM.end)();

}

if(BT_Commands [3]=="204") // ierakstit skanas failu secibu
{

Serial.printIn();

Serial.printIn(" *****xx*xx*x**x* Blyettoth skanas failu secibas ierakstiSana ******¥*xkkxxxmn),

Serial.printIn(" Number | Air | Woter");

for(byte q=0; q<19; q++)

{

Sound_Air_Numbers_Array [q]=BT_Commands [g+4].toInt();
Sound_Woter_Numbers_Array [q]=BT_Commands [q+24].toInt();

EEPROM.write(g+50,Sound_Air_Numbers_Array [q]);
EEPROM.write(q+80,Sound_Woter_Numbers_Array [q]);

Serial.printIn(String(q)+" | "+String(Sound_Air_Numbers_Array[q])+" | "+String(Sound_Woter_Numbers_Array[q]));

}
}
else // Ja komanda citam modulim
{
LoRaSendMessage(Text_Read_BT);
if (BT_Commands [3]=="104" || BT_Commands [3]=="105" || BT_Commands [3]=="106" || BT_Commands [3]=="107" ||
BT_Commands [3]=="108" | | BT_Commands [3]=="109") // Ja citam modulim bija komanda "Nolasit ierices darba datus"
{
Serial.printIn("");
flag=0;
LoRa_Time = millis();
int LoRa_Count = 0;
while (flag==0 && millis()-LoRa_Time<30000) // Gaidam atbildi
{
LoRa_Message=
LoRaReadMessage(LoRa.parsePacket());
delay(1000);
LoRa_Count++;
Serial.printIn("LoRa_Count="+String(LoRa_Count));
}
if (LoRa_Message!="")
{

n,
’

Serial.printIn(" LoRa_Message =" + LoRa_Message);
Serial.printIn("Dati -> BT");

LoRa_Parsing(LoRa_Message);
if(LoRa_Commands[4] == "104")
{
ESP_BT.print(" MODULIS "+String(LoRa_Commands[5]));
ESP_BT.print("\nGalv. akum. = "+String(LoRa_Commands[6])+"V \nPlates akum. = "+String(LoRa_Commands[7])+"V");
ESP_BT.print("\nGalvénas plates temperattra = "+String(LoRa_Commands[8])+" *C");

ESP_BT.print("\nTekosais laiks = "+String(LoRa_Commands[9]));
ESP_BT.print(":"+String(LoRa_Commands[10]));
ESP_BT.print("\n");
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ESP_BT.print("\nLazera laika intervals = "+String(LoRa_Commands[11])+" min. \nlLazera zonas skaits viena sektora =
"+String(LoRa_Commands[12]));

ESP_BT.print("\nDarba laiks 1 = "+String(LoRa_Commands[13])+" st. -> spilgtums1 = "+String(LoRa_Commands[14]));

ESP_BT.print("\nDarba laiks 2 = "+String(LoRa_Commands[15])+" st. -> spilgtums2 = "+String(LoRa_Commands[16]));

ESP_BT.print("\nDarba laiks 3 = "+String(LoRa_Commands[17])+" st. -> spilgtums3 = "+String(LoRa_Commands[18]));

ESP_BT.print("\nDarba laiks 4 = "+String(LoRa_Commands[19])+" st. -> spilgtums4 = "+String(LoRa_Commands[20]));

ESP_BT.print("\nLasera status = "+String(LoRa_Commands[21]));

ESP_BT.print("\n");

ESP_BT.print("\nSkanas masiva numurs gaisa = "+String(LoRa_Commands[22])+"\nSkanas masiva numurs Gdeni =
"+String(LoRa_Commands[23]));
ESP_BT.print("\nLaika 1. robeZa gaisa = "4+String(LoRa_Commands[24])+" st. \nLaika 2. robeZa gaisa =

"+String(LoRa_Commands[25])+" st.");
ESP_BT.print("\nLaika 1. robeZza Gdeni
"+String(LoRa_Commands[27])+" st.");

"+String(LoRa_Commands[26])+" st. \nlLaika 2. robeza udeni =

ESP_BT.print("\nleslégsanas laiks 0 = "+String(LoRa_Commands[28])+" sek. \nleslégsanas laiks 1 =
"+String(LoRa_Commands[29])+" sek.");

ESP_BT.print("\nleslégsanas laiks 2 = "+String(LoRa_Commands[30])+" sek. \nleslégsanas laiks 3 =
"+String(LoRa_Commands[31])+" sek.");

ESP_BT.print("\nleslégsanas laiks 4 = "+String(LoRa_Commands[32])+" sek. \nSkanas status =

"+String(LoRa_Commands[33]));

ESP_BT.print("\n(4 - NAV atlauts stradat; 1 - IR at|auts stradat)");

}

if(LoRa_Commands[4] == "105")

{
ESP_BT.print(" MODULIS "+String(LoRa_Commands[5]));
ESP_BT.print("\nGalv. akum. = "+String(LoRa_Commands[6])+"V \nPlates akum. = "+String(LoRa_Commands[7])+"V");
ESP_BT.print("\nGalvénas plates temperattra = "+String(LoRa_Commands[8])+" *C");

}
if(LoRa_Commands[4] == "106")
{
ESP_BT.print(" MODULIS "+String(LoRa_Commands[5])+"\n");
ESP_BT.print("\nSkanas masiva numurs gaisa = "+String(LoRa_Commands[22])+"\nSkanas masiva numurs Gdeni =
"+String(LoRa_Commands[23]));
ESP_BT.print("\nLaika 1. robeZa gaisa = "+String(LoRa_Commands[24])+" st. \nLaika 2. robeZa gaisa =
"+String(LoRa_Commands[25])+" st.");
ESP_BT.print("\nLaika 1. robeza adeni = "+String(LoRa_Commands[26])+" st. \nLaika 2. robeza 4deni =
"+String(LoRa_Commands[27])+" st.");
ESP_BT.print("\nleslégsanas laiks 0 =  "+String(LoRa_Commands[28])+" sek. \nleslégsanas laiks 1 =
"+String(LoRa_Commands[29])+" sek.");
ESP_BT.print("\nleslégsanas laiks 2 = "+String(LoRa_Commands[30])+" sek. \nleslégdanas laiks 3 =
"+String(LoRa_Commands[31])+" sek.");
ESP_BT.print("\nleslégsanas laiks 4 = "+String(LoRa_Commands[32])+" sek. \nSkanas status =

"+String(LoRa_Commands[33]));
ESP_BT.print("\n(4 - NAV atlauts stradat; 1 - IR at|auts stradat)");
}
if(LoRa_Commands[4] == "107")
{
ESP_BT.print(" MODULIS "+String(LoRa_Commands[5])+"\n");
ESP_BT.print("\nLazera laika intervals = "+String(LoRa_Commands[11])+" min. \nlLazera zonas skaits viena sektora
"+String(LoRa_Commands[12]));
ESP_BT.print("\nDarba laiks 1 = "+String(LoRa_Commands[13])+" st. -> spilgtums1 = "+String(LoRa_Commands[14]));
ESP_BT.print("\nDarba laiks 2 = "+String(LoRa_Commands[15])+" st. -> spilgtums2 = "+String(LoRa_Commands[16]));
1
1

ESP_BT.print("\nDarba laiks 3 = "+String(LoRa_Commands[17])+" st. -> spilgtums3 = "+String(LoRa_Commands[18]));
ESP_BT.print("\nDarba laiks 4 = "+String(LoRa_Commands[19])+" st. -> spilgtums4 = "+String(LoRa_Commands[20]));
ESP_BT.print("\nlLasera status = "+String(LoRa_Commands[21]));

else
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Serial.printIn(" LoRa ERROR 1");

ESP_BT.print("LoRa ERROR,"); // Ta ari nesanemam cita modula atbildi
}

}
else // Ja bija citas komandas
{
Serial.printIn("");
flag=0;
LoRa_Time = millis();
while (flag==0 && millis()-LoRa_Time<10000) // Gaidam atbildi
{

LoRaReadMessage(LoRa.parsePacket());

delay(1000);

}

if (millis()-LoRa_Time < 10000)

{
//ESP_BT.print(LoRa_Message); // Parsttam atbildi viedtalrunim
Serial.printIn(" LoRa_Message =" + LoRa_Message);
Serial.printIn("Dati -> BT");
ESP_BT.print(LoRa_Message);

}

}

}
}
Laser_Status=0;
Serial.printin();

Serial.println(" *¥*x*xxkxxxkx®* |zlegts Bluettoth modulis *****xkxkkicksrkxm),

}

// 3k 3k 3k 3k 3k 3k ok 3k 3k ok 3k 3k %k 3k 5k %k 3k 3k %k ok 3k 5k ok %k 5k %k ok 5k %k %k %k k k Bluettoth (be'gas) 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k >k 3k 5k >k 3k 3k 5k 3k 3k 5k >k 3k 5k >k 3k 5k %k 3k 5k >k %k k *k %k k

// 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok sk sk sk sk sk 3k sk sk ok 3k ok ok sk sk ok sk sk ok sk sk ok k. Lézers (Sakums) 3k sk 3k 3k 3k 3k 3k sk 3k sk sk sk sk sk ok sk sk 3k sk sk 3k 3k sk sk sk sk ok sk sk ok sk ok sk sk sk ok sk sk ok sk ok sk sk sk ok sk sk ok
if(Module_Tipe=="MASTER" | | Module_Tipe=="SLAVE_LASER")
{
if(Laser_Status!=4)
{
switch (Laser_Status)
{
case 0: // Nakama cikla gaidisana
if((millis()-Laser_Time2 >= Laser_Delay_Time*1000*60))
{
Laser_Status =5;
Serial.print(" ");
Serial.print(millis());
Serial.printIn("-"+String(Laser_Time2));
Laser_Parking_Left();
}
break;
case 5: // Parking (pa kreisi)
if((millis()-Laser_Timel >= Laser_Parking_Time))

{
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Serial.print(" Laser Parking (LEFT) Start ="+String(Laser_Timel)+" - Laser Parking Stop =");
Serial.print(millis());

Serial.print(" ->"

Serial.printIn((millis() - Laser_Time1)/1000);

Laser_Status = 6; // Talak bus lazera kustibas programmas izpilde
//Laser_Nr = 1; // Lazera kartes punkta numurs
Laser_Angle_H =0;

Serial.printIn(" ===== Lazera 1 sektora sakums ======");
Serial.printIn(" (Tekos3ais lenkis = "+String(Laser_Angle_H)+")");
}
else WDT_Reset();
break;

case 6: // lazera kustibas programmas izpilde (1 sektors)

Serial.printIn(" Horizontal angle =" + String(Laser_Angle_H) + " Laser_Sectorl_H2 = "+String(Laser_Sectorl_H2));
if (Laser_Angle_H < Laser_Sectorl_H2-5)
{
Laser_Power("ON"); // Laser ON
if(Laser_Move_Direction == 0)
{
SendData_PelcoD_Moving(Up);
delay(Laser_Vertical_Time);
}
if(Laser_Move_Direction == 1)
{
SendData_PelcoD_Moving(Down);
delay(Laser_Vertical_Time+(Laser_Vertical_Time/2));

}

SendData_PelcoD(Stop);

Laser_Power("OFF"); // Laser OFF
Laser_Angle_H = Laser_Angle_H + 5;
Laser_Move_Direction = !Laser_Move_Direction;

Serial.printIn(" New horizontal angle =" + String(Laser_Angle_H));
Laser_Work_Time = (5/Laser_Speed_H)*1000;
Serial.printIn(" Laser_Work_Time="+String(Laser_Work_Time)+" ms");
SendData_PelcoD_Moving(Right);
delay(Laser_Work_Time);
SendData_PelcoD(Stop);
//Serial.printIn("Laser_Status = "+String(Laser_Status));
}
else
{
Laser_Status = 7; // Parking pa labi
Serial.printIn("Laser_Status = "+String(Laser_Status));
Laser_Move_Direction = 0;
Laser_Parking_Right();
}
break;
case 7: // Parking (pa labi)
//Serial.printIn("Laser_Status (Parking (pa labi)) = "+String(Laser_Status));
if((millis()-Laser_Timel >= Laser_Parking_Time))
{
Serial.print(" Laser Parking (RIGHT) Start ="+String(Laser_Timel)+" - Laser Parking Stop =");
Serial.print(millis());
Serial.print(" ->");
Serial.printIn((millis() - Laser_Time1)/1000);
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Laser_Status = 8; // Talak bus lazera kustibas programmas izpilde
//Laser_Nr = 1; // Lazera kartes punkta numurs
Laser_Angle_H =0;

Serial.printIn(" ===== Lazera 2 sektora sakums ======");
Serial.printIn("  (Tekosais lenkis = "+String(Laser_Angle_H)+")");
}
else WDT_Reset();
break;

case 8: // lazera kustibas programmas izpilde (2 sektors)
if (Laser_Zone > 3) // Ceityac napameTp He HyeH, MPOCTO UCMOAb3YI0 415 BbIGOPA BbINOAHATL/HE BbINOHATL BTOPOW CEKTOP

{

Serial.printin(" Horizontal angle = + String(Laser_Angle_H) + " Laser_Sectorl_H2 = "+String(Laser_Sectorl_H2)+"
Laser_Work_Time="+String(Laser_Work_Time)+" ms");
if (Laser_Angle_H < Laser_Sector3_H1-5)
{
Laser_Power("ON"); // Laser ON
if(Laser_Move_Direction == 0)
{
Laser_Work_Time = (Laser_Sector3_V2/Laser_Speed_V)*1000;
Serial.printIn(" Laser_Work_Time="+String(Laser_Work_Time)+" ms");
SendData_PelcoD_Moving(Up);
delay(Laser_Work_Time);
}
if(Laser_Move_Direction == 1)
{
Laser_Work_Time = (Laser_Sector3_V2/Laser_Speed_V)*1000;
Serial.printIn(" Laser_Work_Time="+String(Laser_Work_Time)+" ms");
SendData_PelcoD_Moving(Down);
delay(Laser_Work_Time+(Laser_Work_Time/2));
}

SendData_PelcoD(Stop);

Laser_Power("OFF"); // Laser OFF
Laser_Angle_H = Laser_Angle_H + 5;
Laser_Move_Direction = !Laser_Move_Direction;

Serial.printIn(" New horizontal angle =" + String(Laser_Angle_H));
Laser_Work_Time = (5/Laser_Speed_H)*1000;
Serial.printIn(" Laser_Work_Time="+String(Laser_Work_Time)+" ms");
SendData_PelcoD_Moving(Left);
delay(Laser_Work_Time);
SendData_PelcoD(Stop);
//Serial.printin("Laser_Status = "+String(Laser_Status));
}
else
{
Laser_Status = 0; // Nakama cikla gaidisana
Serial.printIn("Laser_Status = "+String(Laser_Status));
Laser_Move_Direction = 0;

}
}

else

{

. : n "

Serial.printin("  Lazera 2 sektora programma netiks izpildita ");
Serial.prin“n(”******************************************************");
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Laser_Status = 0; // Nakama cikla gaidisana
Serial.printIn("Laser_Status = "+String(Laser_Status));
Laser_Move_Direction = 0;

}

break;

}
}
}

// 3k 3k 3k 3k 3k 3k 3k 3k sk 3k 3k 3k sk ok 3k sk ok 3k 3k ok 3k 3k sk 3k 3k ok ok 3k ok kR kok Lézers (beigas) 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok 3k 3k ok 3k 3k sk ok 3k 3k ok 3k 3k ok 3k 3k ok ok ok ok ok ok kok ok kk ok
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