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ABSTRACT

The objective of this thesis is to design and built up closed environment
control system together with displaying the value of temperature, humidity and
illumination in closed environment that can following up the growth of Cordyceps

Militaris from the database that indicates the state of the environment for



mushroom cultivation. The temperature that Cordyceps Militaris grows well is 23
degree Celsius in incubation period. for blooming period it require 18 degree Celsius
of temperature 75-95 percent of humidity and 1000 LUX of illumination. The
system controlled by microcontroller and the experiment result show that the
system can control temperature, humidity and illumination for the requirement of
Cordyceps Militaris growth and store data of system operation in database. Finally
Cordyceps Militaris will appear in the jars with beautiful yellow-gold color and all of

the status of Cordyceps Militaris growing can following up from web browser.
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2.2 Raspberry Pi 3 Model B

i al Gl =l 1 1 5 d‘ = (3
Raspberry Pi (378lUaIw18) #IavaL58nto11 RPi JunIesnauiinesvun
\éin esnuuulae Raspberry Pi Foundation (www.raspberrypi.org) d@miultlunisnaass
wagnsfinw dwesnnsedassenunsal 1y HOMI, USB, Ethernet

40 Pin GPIO Header
2x USB 2.0

40pins: 28x GPIO, 12C, SPI, UART

CPU/GPU § ...................-@

Broadcom = o

BCM 2836 S Raspberry P1 Model B+ V1.2
- (C)Raspberry Pi 2014 ¥ 2)( USB 2.0

RSiispla Ethernet
Connector .
HDMI Rj45
. Ethernet
Micro SD ol §3§ RJ45
Card Slot ' U ES:
. "oy
B ,_ s o Ethernet
' Power in 4 pl o .
5V Micro USB HDMI Port 4-pole 3.5mm jack

CS| Camera Connector

gﬂﬁ 2.2.1 Mundsvesgunsaiuu Raspberry Pi 3 Model B

2.2.1 &l Raspberry Pi 3 Model B
1) 9um 85 x 56 x 17 Uu.
2) @iy Broadcom BCM2837 64-bit ARM Quad-core 900MHz
3) w3y 1 GB wwsiu GPU
4) Wireless LAN 802.11n
5) Lan Speed 10/100Mbps
6) USB 2.0 4 %fa9
7) %o3ld Micro SD card 1 984
8) Pin GPIO 40 21
9) Mp9neIauaRINa HDMI (Full size)



10) Combined 3.5mm audio jack and composite video
11) Camera interface (CSl), Display interface (DSI), , VideoCore IV
3D graphics core

2.2.2 MswWauseaunsal
nsWewsiagUnsalsineg Tidu Raspberry Pi lddnesiduse whd Adussa
& a " w i ¢ 1 & & )
wilaunsiausiariu PC w3a NB nnUsenis wesasanefinilouiu
€ 1 1) -:1' L = u‘j W o 8 n’; s D A:ly
gunsninens NResinAuiu Raspberry Pi Tunisldeuasausn finswalud
1. Adapter 5V 2.5A aavnawesn mini USB tweadaulwwlyinu Raspberry Pi
2. 99ld9997 lnwsonanasn HOMI Tunievdseanaludndusadddas wdqus
151914 Raspberry Pi vinozls
3. wNdkazAduada sevneawasn USB Td USB Hub wnalunisse 1ieuszuda
nasn USB

2
=

4. Micro SD Card @euiiniuuesa Raspberry Pi Micro SD Card agiluiud
vanfilfiiuszuuufiRnisues Raspberry Pi adnefugnsadaniiliyniaios PC wsa NB
5. §1meen5lHeu USB Drive Nlvisennanesa USB

b

2.2.3 SUABUNTTN Raspberry Pi 1¥illu Web Server

n15¥i1 Web Server uu Raspberry Pi ﬂy’uﬁfmﬁw?iﬁamu’mﬁuﬁaﬂﬂ W1zl
funugn  wastneduanuiidesnisldiudud SnisdadfssuuufiRnisiiiugiuan
970 Linux Sevhlsinsldaulaisnaan web Server Tuthagtumizaiuanld Linux fuuds

Fadutumeumsindedendrondaiu Linux Web Server Tneditunousivil

2.2.3.1 finA3 Apache
YINN13AARY Apache §eA1d3 sudo apt-get install apache2 -y (-y ABRARY
unwaLnaviuiilaglaidoaniu)



sudo apt-get install apache2 -y
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following extra packages will be installed:
apache2-mpm-worker apache2-utils apache2.2-bin apache2.2-common libaprl libaprutilil
libaprutill-dbd-sqlite3 libaprutill-ldap ssl-cert

Suggested packages:
apache2-doc apache2-suexec apache2-suexec-custom openssl-blacklist

The following NEW packages will be installed:
apache2 apache2-mpm-worker apache2-utils apache2.2-bin apache2.2-common libaprl libaprutill
libaprutill-dbd-sqlite3 libaprutill-ldap ssl-cert

@ upgraded, 10 newly installed, ® to remove and 113 not upgraded.

Need to get 1,355 kB of archives.

After this operation, 4,929 kB of additional disk space will be used.

gﬂﬁ 2202 ﬁﬂé’auammiﬁmﬁ'ﬁq Apache Uy Raspberry Pi [5]

dafndaasoualasatln Web Browser uadnlu#l IP Address 184
Raspberry Pi 19y 192.168.1.37 #5081.Un Web Browser uu Raspberry Pi Alwidnlu
pu| v w | ey & v |
¥ http://localhost Aldlduny 2ziuIndvanIuuan UL It works! MN8AIILI

Apache @ansavnaulaun

It works!

Thus 1s the default web page for this server

The web server software 1s running but no content has been added. vet

gﬂﬁ 2.2.3 WAMIN5YNUTBY Apache 1@ m150vulaunf [5]
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2.2.3.2 fiaka PHP
selulsvinnsfinme PHP fuds sudo apt-get install php5 libapache2-

mod-php5 -y

spbe sudo apt-get install php5 libapache2-mod-phpS5 -y
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following extra packages will be installed:
apache2-mpm-prefork libonig2 libqdbml14 lsof php5-cli phpS5-common
Suggested packages:

php-pear
The following packages will be REMOVED:
apache2-mpm-worker
The following NEW packages will be installed:
apache2-mpm-prefork libapache2-mod-php5 libonig2 libqdbml14 lsof php5
php5-cli php5-common
@ upgraded, 8 newly installed, 1 to remove and 113 not upgraded.

gﬂ'ﬁ' 2.2.4 Frduanensinse PHP v Raspberry Pi [5]

lofnruataudafiaeadnlui Directory AlHilu Web Server lavaver
7 fvar/www FasulsRuieds od Avariwww el Directory #anan
dingiiflndeslsegluiithe sords s Raziiiudndlng indexhtml og Ty
Inldiitunazfodoninu it work fiwansuu Web Browser
selazanaiendds PHP athee uavmtldiudu HTML Tivihnswasu

vwanalwdliidu PHP Tagldimrdas my index.html index.php

sudo mv index.html index.php

gﬂ‘ﬁ' 2.2.5 mawaeu wanalvalidu PHP TaeldiF1da mv index.html index.php [5]

apsliAnds s Bnasaiaglwaieylu Directory © aviiuindelwdideu

910 index.html 104 index.php W7
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14 nano ednlng index.php Toeldeds sudo nano index.php

sudo nano index.php

gﬂﬁ 2.2.6 nM13\Uale index.php Tagldeda sudo nano index.php [5]

) o ¢ v v a I ' . v o
au Script Neglulvailvmun udunutnluud <?php phpinfo(); 7> wai
s € A -y } A o s = d o L4
nstuinlvg (Ctrl + X Welalwd udine Y Wevinnsouiin uaz Enter iiearvunali
w o= ¢ a
TuiinTelnaiia)
\Un Web Browser wdafimuaidu IP Address 989 Raspberry Pi 8nass (61
o

\Uauu Raspberry Pi 14 http://localhost 19) Aasiiuimwiiiviinsdeundasly finng

LEAIUBYAYDY PHP wmmmaq’lu Raspberry Pi iy 9911910 phpinfo();

System le :aspbenypl 3.12.22+#691 PREEMPT Wed Jun 18 18:29:58 BST 2014
al

Build Date Nov 19 2014 10:00:47

Server API Apache 2.0 Handler

Virtual Directory Support |disabled

Configuration File letc/php5/apache2

(php.ini) Path

Loaded Configuration File | /etc/php5/apache2/php.ini

Scan this dir for letc/php5/apache2/conf.d

additional .ini files

Additional .ini files letc/iohp5/apache2/conf.d/10-pdo.ini

U7l 2.2.7 n1918n Web Browser Tnarmunidu IP Address vos Raspberry Pi [5]

Y
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2.2.3.3 finng MySQL
adeensidnugudeyanieifinfy MySQL lanieeds sudo apt-get install

v =, 3 Qj 1 v
mysqgl-server php5-mysql -y lagazlginatlunishinnfiaeudnsuiunedunls

sudo apt-get install mysql-server phpS-mysql -y
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following extra packages will be installed:
heirloom-mailx libaiol libdbd-mysql-perl libdbi-perl libhtml-template-perl
libmysqlclient16 libmysqlclient18 mysql-client-5.5 mysql-common
mysql-server-5.5 mysql-server-core-5.5
Suggested packages:

exim4 mail-transport-agent libipc-sharedcache-perl libterm-readkey-perl
tinyca

Recommended packages:
mailx

The following NEW packages will be installed:
heirloom-mailx libaiol libdbd-mysql-perl libdbi-perl libhtml-template-perl
libmysqlclient16 libmysqlclient18 mysql-client-5.5 mysql-common mysql-server
mysql-server-5.5 mysql-server-core-5.5 php5-mysql
upgraded, 13 newly installed, @ to remove and 113 not upgraded.

JUN 2.2.8 MiAana MySQL LaegltAnds sudo apt-get install mysql-server php5-mysq -
y [5]
TENINNTANRILINITAINUATIANIUALE Tae A IMUASTANIUE NS U

MySQL
2.2.3.4 fiads PHPMyAdmin

{eieaNIfinfe PHPMyAdmin ieidiludanisgiudeyantildrids sudo apt-

get install phpmyadmin -y
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5d »be sudo apt-get install phpmyadmin -y

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following extra packages will be installed:
dbconfig-common libmcrypt4 phpS5-gd php5-mcrypt

Suggested packages:

libmcrypt-dev mcrypt
The following NEW packages will be installed:
dbconfig-common libmcrypt4 phpS-gd php5-mcrypt phpmyadmin
@ upgraded, 5 newly installed, ©@ to remove and 113 not upgraded.
Need to get 6,112 kB of archives.
After this operation, 17.2 MB of additional disk space will be used.

gﬁﬁ 2.2.9 mshafa PHPMyAdmin Tneldinds sudo apt-get install phpmyadmin -y [5]

sewinnsinsangillitmuninld Web Server uuulnag Widen
\Ju Apache2 u&adenii OK (14 Space Bar weidon wazld Tab eadu Cursor U
gt OK) axdinisdaangiudoya Ihden Yes fuussarudmiu Administrator
Yosgutoya Amuasaiudmiugutoya
dlefenuasaudilvaeadn  Web  Browser U7 PHPMyAdmin
WU 192.168.1.37/phpmyadminy3e http://localhost/phpmyadmin 61U Web

Browser Ul Raspberry Pi fagwuiumiin Login U8 PHPMyAdmin

phpMuyAdi
Welcome to phpMyAdmin

Language

English v

Usernam:
Password
Go

gﬂﬁ 2.2.10 v Web Browser Uu Raspberry Pi iiafium

http://localhost/phpmyadmin [5]



14

o L L7 £ A o 17 - 5
15U Username Tl971 root wag Password Wildaunsmualinauings

PHPMyAdmin aganunsaldsnlyaiu PHPMyAdmin lauan

phpMyAdmin

Datsbases [ SOL  f Status ) Processes = Privileges ¥ More

o P p

D E e W L3 E — — " [.._.__,-......-._.‘r_,____..._.__._ —)
information_schema e SSRTaty i yoQL - |
mysol 9 Change password . aihost via UNIX socket

performance_schema B MySOL connection collation | uHB_general_ci . .8 5 40-0+wheezy1
phpmy admin ca
« MySQL charset UTF -8 Unicode (ut!B)
& language & | English v [ v _'. > = j
@ Theme ! Sty b P
e | pehomene |« Apaches2 2 22 {Detian)
Font size | 82 « MySOL chent version 5 5 40

* PHP extension mysgli

gﬂ‘ﬁ 2.2.11 w1 Web Browser LﬁaL‘ﬁ’ﬁj PHPMyAdmin [5]

2.3 Jadluga

Sdlugadugunsaliasundsnulii i undsnuuingn weldlumsiage
wihdudavasnauuveliiudsuanng Tnsmstlounszualinlifuinan tievhnisda
viaawihduiandnefuainddidnvsetind JasamnsaiSadluvssgndld lunis
ATUANATAN 4 Tusugdidnnselindunnung
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U 2.3.1 Sadluga [7]

GRIGHRNE
1. ussnulnsirvesmeea 5-48 V
2. aunsanugamaille -40°C fis 85°C
3, anunsanumsduaziiould 10 fa 55 Hz
4. {i5uwn 6 v

-PIN 1 = VCC

-PIN 2 = IN1

-PIN 3 = IN2

-PIN 4 = IN3

-PIN 5 = IN4

-PIN 6 = GND

]

a = N L] L -1

GND IN1 IN2 IN3 IN4 VCC

U7 2.3.2 vBunnvessiadluga [7]

5. UNDANAI 3 U1 6o Relay 1612

PIN 1 = COM (Common)
PIN 2 = NO (Normally open)
PIN 3 = NC (Normally close)

15
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Commaon (COM)

Normally Closed (NC) Normally Open (NO)

JUT 2.3.3 vue1anmvessiadluga (7]

2.4 Temperature and humidity module AM2302

lugaingamall wae ATt (DHT22 Temperature and humidity on
module AM2302) hilugafiasnsningamgil way AruFuuiuseuy vie annsn
ﬁﬂUUwqﬂm’WﬁmmSuﬂl@ﬁ‘ﬁu Testing, Inspection equipment, Automatic control,
Data logger, Weather station, Humidity Regulator Imﬂﬁuagﬁum‘n%ﬂ‘dmﬂm uay
sunuunsaeldu annsaidousieiuuesa Rasberry Pi, Arduino, ARM, MCD-51, AVR,
PIC Tneiimnugnpsusiuggs Iidyainietdwnuuu Digital Output TnevnagidausieLdn

AUUBSA Arduino 9¥ADIRafAIUNIUTUIR 470k 1oYil ATENTENINN Pinl wae Pin2

‘gﬂﬁ 2.4 DHT22 Temperature and humidity sensor on module AM2302 (8]
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GRIGHRE
1. sossuuseuldirdaud 3.3V - 5.5v DC
2. [nszuagegn 1.5mA
3. YaAnmnudulddans 0-100 %
4. gruingamgll -40 89 80 asriwaliva AAuRawainlunIsinaamgl
0.5%
5. gufarutiu 0-1009% RH ArpauAanaalunisinastu 2%
6. Connector WUy 4 91 Tnsusavaniinehiisai
- Pinl : VCC
- Pin2 : SDA (Serial data, bidirectional)
- Pin3 : N.C. (Not Connect)
- Pind : GND

2.5 BH1750FVI (GY-302) Light sensor module

iwuesineutuuas BH1750FVI Wuiduwesiauas Alviesiwnoonuiy
fyauddnea lasodmeildfimiodudng LUX) Sdbisududeddnsdnaesing
dindallae vlnduees BH1750FVI efninduivesinuassinan Photo Transistor
ywie Photodiode lipsanmumesdnanlierwalunsasudanseiu - vie

Wuiges LOR Mliliiesdnadunisivasunlasaininusiumu

gﬂﬁ 2.5.1 BH1750FVI (GY-302) Light sensor module [10]
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drulsznounigluvay BH1750FVI

1. PD: Lﬂuiwwlm‘[aﬂﬁ'mﬁﬂﬁ%'uLLaa%"qﬁa’j'lL“TJus?]"JLLUﬂugULLUU‘Lmu'Iﬁﬂ

2. AMP; Wudwasesulasnssuaiinanulnlglalonlfidun s

3. ADC: \udunsaswlasswudsdetndudyaauuueruidentmiu
AU IUNNAIRBaTUIN 16 U

4. Logic+2C Interface: \udnuasasinnaanediwaliegluguwuy énd uaz
udauiivhurhfideanswuy 2Cane

5. 0SC: \Wudmsasridaaui 320kHz wieldnely

BH1750FVI
O vCt scL |
] |ADDR Dvi |
[ |eND SDA ([

5Uf 2.5.2 msldanes BH1750FVI [11]

AEANUR

1. s9a5unseulWiihdaus 2.4v - 3.6V

2. eusawuy IC (flvn SCL way SDA)

3, Tunaniousouuu 12C slave device

4. anusdmsula 1°C lane 400kHz

5. 3197 ADDR dwsumeniu LOW %38 HIGH Lﬁa'lﬂifﬁwumawﬁagjmm I°C Slave
(@unsnfmusaviiaglfaesan)

6. W@antvuansinla (Measurement Mode) W H-resolution Mode, H-
resolution Mode2, L-resolution Mode &afufiaimunapuazidunlunisin sauds
szuzliaTlun1TIinLaze1ua1 (measurement time)

7. anuauidun: 16 On lAd1 1-65536 muaellu Lux (step: 0.5 Lux, 1 Lux,

< =’{ 1 as a d' =
139 4 Lux %U@Qﬂﬂiﬂﬂﬂﬂ?‘i’]ﬁ?ﬂﬁaﬂ)
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8. sygzanlumsinlAarAIe: Usyann 120 msec (@150 0.5 Lux %38 1

o s ﬂ‘/ 1 et L7 A
Lux), 16 msec (@ w3y 4 Lux) Tuetiuluuanisiniiden

2.6 Thermoelectric Cooler Peltier

wesluBianyisa Aaiaes iwalfies TEC (Thermoelectric Cooler Peltier) 1w
= 1 val v ] ' Ao w =t - i
gunsalfianunsaasenudulafsnunils uasddesrnussusanunfisndiunis e
Teglhnszuansadiluludgunsaliviniu Gsnisvianuduluguwuuillisedy
¢ Ay o W = 5% Y ° < & w
rouwsawes visedwmlunalnduimdaule q wagludesldarsianududuiinanslu
SEUUMLIDUABNINT AL

‘g‘dﬁ 2.6.1 Cooler Peltier [14]

2.6.1 NANN15HN9IUBY Peltier

wanmsvhauwessuvhaBumaiioiiy  Sundnmsiiidonn  wedlud
\&nW3n (Thermoelectric) wanmsvasBuuuuilfntuld Taonsldansaaiaiuuy i-
Bu (P-N Type) deansiaiahuuuii-u Aediuvseneuvdnvesuiurianaudumaiiios
TnmsvhauBussiniuldfsedle finsdiglwinssuanse (Direct Current : DO) wia
Wad  Tiuuswiaudumaiies meijaﬂ‘isLLa"LwﬁﬂLﬁumamui’aqﬁﬁﬂmauﬁ'ﬁﬂu
m‘sﬁ!aﬁfsﬁwLtﬁ?ﬁamﬁmﬂwv?wﬁﬁ%mﬁu sl uwuui-du  Fwhevdafy  edl
nseualnihlvasiny  Aeglimsganduiuvesdidnnsouilindeusnssiumdssusmasy
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s lugssiundanuiiganimmadiuasisiniuuudu nssurumsding
dwalvniarundavasurumaiiiefinsgandsnuaudou Fafldanmmioudieg
Tnsseutiues Wamnufeuluuinmsey 1 gngaudinan fasvihliluuinaniuigumgiishas
Fasuifmaduinenubutiuies uadluvasnioniu Azfianisganduvesdidnasauain
sefundanuiige Tuansfesthuuuidy  gseduwdsnuidiingy lussisiduuud dwa
THAnnseenLdoussniniivinafiavihuesdndiunis anvdnnisvinuildesungly
frsdiudy Vilasadudumaiiofinussandldouldtunatends Maaeuaaamilli
W msthauautalusmunmshauduinuszendldoy  dediudandvnadendmsiu
msvhenuduvdoangamail wuulifesiomssuuyhanubuiilineumsawes

HEAT

ABSORBED y

(Cold Side) / s e
Ceramic /

£ j
.. Piype

~ semiconductor

Conductor -

HEAT
RELEASED

(Hot Side) Negative

JUM 2.6.2 msvhauwasPeltier [14]

MU 2.6.2 sidldiudlemaiissldiiunsaualwanunassie  dueish
fhuuufi-du Sidnaseusrdanarsnedathiui Wdanshadnhiudu Jedawaldt i
ANMEUULUNUEEARUNT waniinaruSouuuwiuaniindndiumils

2.6.2 1511 Peltier unlda1u

dmsuukuvhanadumaiiios msldaulneiinguszasdiiomsvhanuiy
Tuthus s lUldeulumaesuuuy endeghatu msldiiteamndulifugunsal
ldnmseiinduvuamegn sulufinslinnuiuludnuasvesdiurnndn daluthus
mud AN YuswhanuBuadies snlfnusuduaBurundn 9 dmsy
uit3eshn saenvudiiuruindn@iung) aAnuquszina 1.6 - 1.8 dns dadunisiunld
sunaununomsawes wilumeuil UssAvsamnisvhanuduvssuduvhanudume
wies Afadusesszuuimmuduildreumsawesogdnvarsin fiiuilldusiuvinanudy
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= s U 1 gj Aﬂ! ] s 1 J
WALRESTUMLNEAUNSIELUIUsELAINGY 99199z ldwmungAunTsuaDINsIe A
AUER WAALLNEAmSUNSIALAUS e U oS eI UnNg

2.7 Ultrasonic Mist Maker

idoainuendansiledelivifioarmuen wisswaavuonyiinuuundnms
vosmsduiviliminmedunendn q Awmenmoduusdivuen wefinmnidens
fuaziiouludsunedunnudugaedsiulihiinsonmhuiuimesidunuend
ardumunndaazgngaduitrgennialdieg

gﬂﬁ 2.7 Ultrasonic Mist Maker [15]

1% 1 i

MuANTILMdaTe N URanisianglunIeERLeNdans e NALY DY

U

o a

'me’mLL'anammﬁmaLﬁﬂw‘saﬁﬂém1uﬁqa%ﬂmaﬁ'"ﬂﬂﬁmmﬁazﬁauﬂizmm 1.6MHz Ju
Aufgeduasiiouding  dudansiledaiuluiinhliaunsovhmunisedoulmes
Fulasdyauauiigs WeliAnaygimatisue gnassiuuumsiudauresiudag
fah cavitates illunuenazessiivsznoudseymahnuin fvualife 5 luaseu

A IENTATRITINANY

2.8 A1 Python

amwilwnouduntweenfamesssivgs  wanluzenduissialdn  (open
source software) Fasuiinaianldenlul we. 2532 uagimuilag wenela wiu lsadu
(Guido Van Rossum) Tau wWnifeulusunsuvniusesuaus JagUuunslsadu vhoui
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UsnmseUuBien (Dropbox) wanifuffiun MAudeyauuraria awilwreuldiuns
fimun 319nAWINEga1-3 (Modula-3) wazawiedd (ABC) TagldBenusanisingvimi
%8 Monty Python Uagtunmwilwneuldwmuifegu 3.5
Mwlwneuauisaldnulduussuy U§uRn1seneg wu Juleand dund uay
wia wmezguuuy Aadumaidsulusunsusenwilweulidudou vilideuiy way
dwalif ot lalusunsuliieie  SamngdmivdSuiudoulusunsy  wagiiina
Fengidesmstauilusunsumnelug  feunsodllussgndlinuluidausediu
Lﬁadmnﬁlamﬁﬁaéausuaalﬂsumuﬁﬁ@’ﬁmm Wdwaun  vibildssafvulusunsy
fausidudu Snvanunsadinsesenadsnuduldnarldin ufulvsunsuiideutulm]
Ieogsazminuazsns  mwilwneuansasessunuinemansiay  adneansiallu

28197

2.9 a8 PHP

fawdt (PHP) Ao nwineufmesludnvausdivines-los ansus Tnodaans
sgludnuazlomugesa muierRlddmiudainivled waswanwassnutluguuuy
HTML Tnefisngulaseadaddaunainniw mwd mmwnenn wasnwiida danwd
La’uﬁﬁgudwﬁiam'iﬁauis' Fathmnevdnvesnwni Aelvtnimudiuledanunsadou Bu
wa Ailruneuldldodgiesings

2.9.1 ANNEINITAVBIN1ET PHP

1) Wunwiddnwasiduluu Open source fldanunsn Download
wazi1 Source code vae PHP luldlalagliideanlyane

2) fuar3usiuuy Server Side Script SR whaiuuuiuEsmnes
Tldwatunsyieurenades Client Tng PHP azg1uldn wazvhauiidivined ntuis
dwadnsldanmsUsznananiiiniosesldlugunuues HTML Gdldaves PHP T¢le
aldannsonsadiula

3) PHP anunsavihauldlussuuuoRnsdisnsvdaiu Wy Unix,
Windows, Mac OS %3® Risc 05 aghsiluszansnin wieswin PHP Wuaniusiideswiau
Vuddined  dufureufiumesdmiuSenlidids  PHP  Sesludeiindalusunsudiu
Beflishe elWanunsausvanana PHP I

4) PHP aunsavirulaluiuidsniesuaisviln 1wu Personal Web
Server(PWS), Apache, OmniHttpd Wa¥ Internet Information Service(llS) Wudu

5) a1w1 PHP atfuayumsifeulusunsudeing (Object Oriented

Programming)
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6) PHP fauannsnlumsienhuussuudamsgudoyad
vianvany  Feszuudnnisgiudeyafiatuayunisvinaiunes PHP 1y Oracle, MySQL,
FilePro, Solid, FrontBase, mSQL wag MS SQL usu

7) PHP aygaligldairaiuleddahaurnluslanoasiinfneg I
\Wu LDAP, IMAP, SNMP, POP3 waz HTTP ifusu
| 8) 1An PHP awnsaileu wazamluguuuuves XML 1a

2.10 71 SQL

SQL A8 Structured Query Language Falfufie a1 programming il
E]E]ﬂLLUUM’]Lﬁaﬁﬂmﬁﬂﬂﬂ‘i’ﬁﬂgaﬁ'ag"lu relational database management system
(RDBMS) wiefiAelidmiuduvdoya wWasuuwas Win uaz an deyaiignifiveglu
giutoyaluguuvumseifidnuandu column uag row i3endeyamariiingnifvey
Tu table MepuEINTIvEs SQL 151dtEnnsaadtemsetualug (create) ot au
(drop) waziUAsuulase (alter) 1o table ¢ dvlumnuluaiaundadds saL Uszneuly
FIe)

1. Data definition language — DDL ’L?ﬂuﬂﬁa%ﬁqgnuﬂaga

2. Data manipulation language — DML 14 \fin au LLazLU?{UULLan’fa&_gallu
table

3. Data control language - DCL dlunsinvundnsnisousn

ﬁawmﬁaq’lumaummmﬂ’ﬁﬁﬂ insert, query, update, delete, schema

creation and modification ey data access control

2.10.1 5QL Syntax
A SQL gnudssenududiudsznaudineg snsendiumaniniuguiuy

Clauses e aeAUsznOUNTlIweY statement waz query (druilidu Optional)

Expressions fis NMsaf1amadnseanunlugy table fiuszneudneg column uaw
row NVaya

Predicates fin gunuuRavlviidnadndidu true/false/unknown v3efife
Boolean

Queries Aansisdioyaniuiiouls (clause) iududdailu sQL
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Statements flo @unInilnasielasiaiiadeya, dansdeya trasactions,
program flow, session ¥3auwsinszvis Ansisvligm Tnedududesauiie semicolon ()
& & a o & o v = 5 o [

Fuludsddundesdinnasedmiu SQL

Insignificant whitespace #30199914 dmiulu SQL statement Wag query

sglaiaula vl sQL anunsadeulugluuuiivainvane

Usennuae SQL query

4. Select query l¥dstayalugy table Al row wag column
SELECT columnl, column2, ...

FROM table _name;

2. Update query ’[‘ifLLfﬂm%’m&@ﬁﬁag}LLﬁﬂu table

UPDATE table_name

SET column? = valuel, column2 = value2, ...

WHERE condition;

5. Insert query 'L"z'i'l,ﬁu‘ﬁan‘lja‘l.u table

INSERT INTO table_name (column1, column2, column3, ...)
VALUES (valuel, value2, value3, ...);

6. Delete query ldaudeyalu table

DELETE FROM table name

WHERE condition;

2.11 an¥1 HTML

HTML gau1a7n Hypertext Markup Language L‘TJum‘l:}"lﬂauﬁ’Jma%gULLUU
vil Aflassaiamsideulaserdefiiniu (Tag) muaunsuanmatony sUnw vide
Jag Buq rulusunsuuswes uiay Tag 019sdidauveney undh Attribute dmiusey
viamupumisuanma veaduldthe HTML Wunwifignifauilay World Wide Web
Consortium  (W3C)  91nuluuuYedn1®1  SGML  (Standard  Generalized Markup
Language)lng@nAnuanunsausdiuesniy Lﬁa‘lﬁmmsaﬁﬂmm%ﬂﬂLLaxL'%ﬂuilﬁq’wEJ
uagmeUsTIAURINa Mliusns www iulavenssegieninewins
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2.12 NETPIE

NETPIE Ju loT (Intemet of Things) Cloud Platform fiwanndulaeiy
nuAdauasaly yaraviilulfanlaedl Web Portal Al¥anunsnamedounarinnis
fnuuardviveseundindy uazgunsalléiiuledhttps:/netpieio MauAdoufugoy
2558 \Jufan NETPIE u Middleware fiflsilavdnuenwilonndndug) 1Hu
Distributed MQTT Brokers ufuiaiiougn Wawulidasineg(Things) indndedeansuas
UsmAURIAENsdaAMULUY Publish/Subscribe NETPIE filassadrsanrlinenssuy
\Duramdedruiasddunnesdlsznou vk awnsovenedlietsdnlud@ (Auto-scale)
aunsaguataztesusuiiedlssiluiRdodunids dulaluszuuitfym (Self-healing,
Self-recovery) Tﬂﬂlﬂlﬁmﬁaﬁ@uaixuu NMsuUSMIsIANISsEUY Wuluu Plug-and-Play Td
#9a Configure w3oU3uusa Tuilsgunsal NETPIE 7 Client Library u3eil (Fun91 Microgear
Juihmihfiaiauazquatomedomsssningunsoifu NETPIE  saulufiednmn A
Unondelumsdoya Microgear u Open Source wazanunsaanidivaaldain
https://github.com/netpieio lag a UJaguull Microgear d@ 13U OS wag Embedded
Board wdne #1 Wuiifeslumjiinifanniieuyniin Tunanisdeansves NETPIE

U7 2.12.1 F3nsdansuesdarngg Hu NETPIE [19]

Usgleviives NETPIE

1. fawannsliminensvesmaidouse NETPIE Haeligunsalaunsndoans
fuldlaegldludoatnatn gunsniduavagila Wissudth Microgear Library lufindaly
qunsal NETPIE avfunihilquadosselivenun Ligunsaidu azedluaetevisle
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dnwarln videwdnseiinedoudreliegiila fléannsadatamluns hdsgunsaiain
szezlna (Remote Access) MIBASN1SUUULANY WU n15ld Fixed Public IP Address %38
3% Port Forwarding luiswimesuaznisdedliuameideudugliuinng Dynamic DNS
Joiamuedudiamgeen annnuBavduresszuy Lifesviniu NETPIE duaelvinag
Busuldudululnede lngaanuuulvigunsaignAununaziiiguinisinednlula
(Automatic Discovery, Plug-and-Play)

2. twaansvinunnuUaenduuesteya NETPIE gnesnuwuulvilssduuay
avdlunsidnislusedu Fine Grain nanfedldaine senuuuldiasionuadn Adladiand
aufudde  ddeslavivielifiodelunseuviedoudenn  wazAvsmariiaziiongnsld
nuuuwinle wiessgniinaeuneliitevlyle sy

3. Sangusiansvesszuy NETPIE flanndeenssulunanaidiviiesedn
wiasdluynasdusenaureessuy biAnaugaguLazadesiigaluni e
uanmm‘ﬂmama q Ssgnesnuuulivhauusnaniy ieliiAnan1iy Loose Coupling
uagdeansiusneds  Asynchronous Messaging  tsliiunanvasuiinnuindetiolsgs

v

vl waswauisaladng satupaun ldsdussstnatumsveiesiasulvand

u

Wivdulussuudnealy

2.12.1 Microgear

Microgear ~Aowawsiuaslausidves NETPIE  finsseguuguniniiidesns
\Wousedeanstiunanadues NETPIE Microgear Wiguiailaumnauazgdielunisaing
wazguanseselill madies vasady T¥nnsdeasuanidsudeyasewinagunsal
uluegesuiu unummdhiines Microgear a@wnsaudsesnidu 4 sude

1. shumsdeans (Communication) Microgear awifufrglumsaiianis
\ousia (Connection) lUdranasues NETPIE uaznssnTRaeUanuzTaInITdouse win
miwaumau{]ﬁym Microgear  annsadaeidousalilwiielinnsdoasdululdosn
U3 wonanil Microgear Swthesngniuazmin lunsadiatomienisiedansuuy
dhaielunsdifigldfosnsdiunsuanideoudonaszin . Microgear  uazAanIdves
NETPIE 214lUsinnaa MQTT Tunsieans

2. #wumstudusinu  (Authentication)  lusumsunisaienisideuss
Microgear agthetudusimuresgunsaiiunaninves NETPIE Inansiigausiue (Identity)
yeagunsalag 1dveyausznauiuaiudiume App ID, App Key wag Token

3, ﬁﬁumwaayzymﬁw‘ﬂf (Authorization) msmaauzymﬁw%ﬁumﬁams%
Antuly ﬁ?jv’umaum‘sa%"mm‘sL%wiamwiﬁ'Um‘sﬁué’uﬁwu AaTIAves NETPIE azidug
aanluaygn (Token) 3~U'naﬂnmmu mmmaamﬂmﬂuaﬂﬂ'ifum'l,mmd Tuﬂmﬂﬂm
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gunsaifieganeldingu App 1D Weafuwiniy Seesiavadeansiuls @ailunsdnsly
Freeboard Microgear ﬁaqm’m‘lﬁﬁaﬂﬁ‘ﬁ”m App ID

4. iMun15UszaIuu (Coordination) Microgear ﬁﬁqﬁ%’uﬁﬂw’lﬁqﬂn'ﬁtﬂﬁmq
nelungu App ID Weatunsuan urvesiuwasiuy nsuiigunsallassulatitnn
Twllungu  vieflgunsallasenluainngy  sadamsunsiasuulasaniusvesgUnsaii
aulafinny andeyadsnangldanusafmunumumuiidligunsallunduniuaniusves
pUnsafdu q Tungu wu winlugunsaifusnlungulivimihi@uiniingy Hudu
Microgear  gnitaniuiitelivinnuldfugunsaifivannvans ludiuvesseviduait
Microgear Tldonldiu Programming Language 16uA Node.js, Python, HTMLS5, Java
Android uaz  C#  dwiuaunsalaniawrivssinvlulasaeulvsaiaes  Microgear
\Wibuiaiiou Firmware @38 Microgear #15095U Arduino with Ethernet Shield (14l¢iu
Arduino Mega) Raspberry Pi wag Microgear @wsu WiFi lulasroulnsaiaes ESP8266
Microgear ﬁﬁ’ﬁnm’ﬁuﬁ”’wmgﬂi’mﬂuﬁﬁ https://github.com/netpieio  Taadidgyan
ounelldavsuuuDauseam 1SC License dvaynalivien daulas wiiedsdelausdi
1§ Felunmsldnudeanssasslont wandonded swazdoavesdyneugalildans
WUY ISC License fiai]

2.12.2 ﬁﬂﬁ“ﬂ'ﬂ‘iﬂé’nﬂa\i Microgear

Microgear usasyinonaiidouazeinvasilsidunnnansiunudnuazuoinis
Foulusunsulunwtiug 1u17iﬁ‘naﬂﬂr§f’;aﬁhaﬁaﬁﬁuﬁﬁmﬁauﬁ’ua@,wma Microgear log
gadadedefaiduain HTMLS Microgear

- create @¥19 Microgear iieisuduldiy

- connect \Bausia Microgear \Whiiupainues NETPIE

- setAlias fvundeiduvesgunsaliteldszysmuvesgunsainigly NETPIE

- chat d49aAMULUURIEGTY

- publish eiq‘il'am'lmmuhjLﬁ]’lxwﬂ%'uhlé’qﬁ'ﬁaauwmﬁﬁwum

- subscribe  sryaMuaulaluiitaaunu venfutemnuiiintuuuiide

gec
=

- unsubscribe snidnnsUBNFUTAMUlUITRAUMUN LAY subscribe 1
- resetToken snidnluaugn (Token) wazauluaugimeeaniincache uu
aunsal

useTLS srydmeImMsainmsdiausaluudniassnine Microgear fiu
Aa1IAYaY NETPIE
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1 Sal 1 =l . -] 7
- on mavauswamanInaulaiun1siFen Callback Function asiulu
= o A d & v < =
nsiFenleiduiiugruiesudaoyalulunuusuninlugui 1.2

[ create ’ { (ggﬁgkfn)] l connect { setAlias j {publish

| ¥
s

pu| o o L2 -
JUM 2.12.2 deiumsisenlenduiiuguues Microgear [19]

o3

Events 84 Microgear N15¥191UU99 Microgear Juuuu Event-driven 34diq
1 1 v =l . A:é =Y nl
MDUALDINDIMANITRINT fen15@su Callback Function Feyilauoungn1sainansnsn
\indu deisil

connected Wntwile Microgear loustafu NETPIE d115q

- closed ifintuiile Microgear Unnnsidousiaifu NETPIE

- error WintudlefinuRananaieguiu Microgear

- message Lﬁm%mﬁaﬁ‘ﬁ'amm;ﬁwuwﬁqﬂﬂ'ﬁiﬁ

- present Lﬁmﬂ‘z’jul,ﬁaﬁqﬂﬂifu'lu App ID Weafudessaidiunu NETPIE

- absent Lﬁﬂﬁutﬁaﬁqﬂmmﬂu App 1D ienmumgllannsideuseiu
NETPIE

2.12.3 FREEBOARD

Freeboard 1fu Web Application flanansoadny Dashboard LiieuaAnINa
dm3u loT ueUndladulngannsalfidunszaudsh aunsaneunaainglilidmsu
uANgUnIel wienmihdaileuansnadoyasin q fldengunsal 1wy wuwweslussuy
loT uonanifsaunsn wamsadunsly druninszaiunie Dashboard Huannse
VSuusdldlnsieiouadeutoyadt  wiedmuaddsfiamsaviuliudy  Tneiglilsl
Juludpadou HTML Web Page LLaxﬁﬁﬁﬁmﬁa%y}aﬁuﬁmsé’wwLLUU Real-time 3l
auafiosuazidoiield wazidu Open-Source

NETPIE ~Freeboard #@ Freeboard —d1MSUNISAIUANKAZNITHARNINE
(Visualization) %’auuaﬁﬁemmrwqﬂnmﬁcdaﬁu NETPIE #insrulawan Widget Plugins
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Pusrlildauaunsainumudonsldvainuars Wy aunseaialumunuasld
fds Javascript @w3u Action s 9 1¥n1sldau NETPIE Freeboard tuanunsald
Browser {UAlWE indexhtml #ldann1sinee NETPIE Freeboard wioannseld
Freeboard Wiumentiuves NETPIE

2.12.3 Dashboard 994 NETPIE Freeboard [19]
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uni 3
N1990NKUULAENITIANIUTYYITINUS

TudurssnmseenuuukazdaiUSayandnusiu wgunsaiiaengufannum
fi 2 ulfidumnudiugru Tnedewvesuniaznanis amsmvesmsseniuy eviely
duaseniauwns uazeeiuag vessruumuAuanwndaLuLad iU ind
\WEnes TaTin1agey UsyAnsnmeessruy iumnuasnsalumsianaiy was
avanansalunseusrenguees lnsareiuieseandenisnisdin q Mdlunisasslu
whiazaIu

3.1 N138vNLLUU

3.1.1 senuuuddunIsieurasTusunsyludiuvasnisaauauanudy
A1508NLUUTEUUNTYNIUYBA Raspberry Pi fildeuseruiiadiuga lunns
AuAuALAY fuualinisieuiuannisessseuieuly dautuaisluszuy
AuANATITUToENTY 75 Wesiud szuvazlanisvihaiu Ultrasonic Mist-Maker 10
AL 90 Wadidust sruvazlianisyiheu Ultrasonic Mist-Maker udmngslal
11nn97 90 Wesifudszuuazilan1svi1eru Ultrasonic Mist-Maker fialu UHUnINvDS
szuULansfagU 3.1
’( St{art \‘

e \'_E\‘ True Open Ultrasonic Mist- |

fhumidity—b i
akKer
False l

-7
vl \\‘\

o ~ True | Close Ultrasonic Mist- |

»<_If humidity > y——»
N A Maker

False

-\,4
/‘

JUT 3.1 WHUNINTSNUYBITEUUATUANAIINTY
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3.1.2 @anuuudnunsieuvesiusunsuludiuvainisatuauasEdng

MNTBBALUUTEUUNTMAILTBY Raspberry Pi ideusiodudiadliuga luns
muAuues Juduszesiiaosiivindadldfunanielilomdosnaquoimis ndsnsyasusn
Aduszosilovnunaquemns 80 wWefidud dowihmada uaslalunn q 6 Falue
fsualinisaussuuBusInmInTedeudeuly Sduieud 2 wariud 1 Susnainis
Sumzidsaiuass wasdededeuludsl tnegluriian 0 urim fia 5.59 wilinseuuae
UalW dheglurasian 6 widnn fia 11.59 inszuvaslaln deglutianar 12 uiin
fi9 17.59 nRnMszuvanlali wazdnegludasnan 18 undinn fs 23.59 wiRMsyuuILln
W paenszezan 7 U LLNumwwaﬁxuuuamﬁagﬂﬁ 3.2

P
i

e
Vo btant )

e __/
o

e

P

i\y‘outh m+l && day = 1 _ e

i

1

\/-'"-)' Close Bulb light

s HOL?

False

\s Hour“})_‘* Upen Bulb light

) b
False / .\\\-\
/// If \\ 11 =
{12 = Hours <y—> Close Bulb light §

Open Bulb light

4

P

// \\
g

v
P If

False " -
ase " Mouth=m+1 &&

day V

False
False

True

!

N

LA}

N
P

FUN 3.2 UNUNSYINIUVBITYUUAIUALILEAN

]
=l

(sreriiindesldsuuanialilewmionnrauems)
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sspziandussesiiiadodlfiunaniooonnen dowihnada uazdalvinn q
12 Falus Awmuslinsvhaussuuiuanmsenaseuiouly Siudeud 2 uaziuil 8 de
shefeulassl fegludrsnm 0 urim fs 11.59 witnszuuasdal uavdreylutiaam
12 win1 84 23.59 UM seuuIslnly AaonTzesiIa 15 U WHUATWUBITSUULARINT

gU‘ff’i 3.3

0 < Hours < 12

Close Bulb light

Close Bulb light :

// If
Mouth = a+1 &&
day = 15

False

2
( End

JUT 3.3 90NLUUEIRUNITYINILYBITEUUAIUALLEY
(szpziiinsiaaldfuuaaiionanaen)
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5.1.8 msaammuﬁﬁﬁﬂéfqssuumuquqquﬁ Ay uazuas

luniseenuuunasnsiavidauauanmindeuuuulnmedsaing
viee uanwiagufl 3.4 Aiduladevdnuesszuvazivianun 3 eghlasegisusniio 13es
gl Adlufitiarld Peltier Cooler Tunsvharandu Tnearlivhausauiy Sndsd uay
Wy uanediegUil 3.5 tievilinelugmuauanimadon TaamgiilndiAssiu luudas
W Famsifvinvenudurlindednaiuselasiidusdiueseian  defiuany
wlausdiuasagrmunuanmundoy  Uadveddely  Aemmuiu  Audinazannig
Wigiulaldluernaiiinududuing seuine 75-95 Wedidus snfudifasainaniasi
vuenuioiumsudivsluoima Tasadld Ultrasonic Mist Maker \itoadnamien
ntusliimauaundn Wavuendngdamuauanimiandon Suzildetugenn lae
unsiiorUdeslsivuanidigszuutu axlimenidhanduuy mede uasanmaniugs
finils wazdhendudisdeuazndueiiaos Werlianutunszaneliiaie uay
musUTNuvasen Tuusassumidldinesed guugiiuazanuiunelug azgnind
mnmuwa%ﬁ'mqmmﬁLLﬂsmW%u AM2302 uaztladuaning WuFesveauasadng Tneisia
Auddnes  asfdreszoznamidudin  ddesmisuasaing fudugmuauanimwandon
Snduilvdesindanaonln LED Mdunawiin Daylight Lanafazul 3.6 iedraeauaved
wsrarfing  Feazgnaualil WUndn Tnsssgneuaudistiadluge  uasaylfieumes
BH1750FVI lunsiadnauainemelug Ssenanmumesusassasgnifulilugudoya
Wleflagiirnanugsing 9ilegnielud suansuuduusmiaes

o v v a & 2 & =
EU‘V] 34 E}ﬂ')UﬂlJaﬂ']WLL?ﬂﬁauLLUUUﬂLW']gLaEJ\‘lLViﬂﬂﬂL‘mﬁ‘ﬂ'ﬂ\i



o ° iosd e a o
JUN 3.6 AMuntsiivinn1sinasvasalw LED
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3.1.4 NM59RALUY wazdAINgudaya

Raspberry Pi furamnulwesanmgll Ay wazenuduuas thanvhms
Uszananalasnmsi@eulusunsuniw Python Aedgamgd Aanuty uwazriauduuas
WENUARIULUT LTS

lunsasigiudeya uaznisairmhiiuiansiongiutoyn duusmirdeya
iihggrudeyalnomsideusieisuwesiu Raspberry Pilsf Raspberry Pi theniilaFuiiuiing
gudoyaiildadatuly uansgumgil frpudu Faudunas wavuansnafioues
Ievhnsnsiate uansasuit 3.7

phpMyAdmin | £ 5w, bcalrd » [ Dutabayr. Rabieck » [ Tabbe rreaxt@
AMe0. @ Browse 4 Stacure [ SQU Search B¢ lnserd  wp Dxport ey Dmpori = Privileges 0 Operations ¥ lracking Triggers
Recent Favortes |
o New T - * D Temp  Humidty Light  Date
% information_schema | 19 i Cooy @ ekt 40 2% A 5
+ oy | £dt B Cooy @ Dekte 460 250
& . perdomance_schems £
- 4 Phomyadmin | B
= 4 abecs | ¥
o
4. wrsoB

4 sercrth

ov @Ddcte 461 253

s g s g o
o

c
H

T T YE T TR TY
o

-l v - LV ) a &
JUN 3.7 v localhost/phpmyadmin mummﬂwuwa‘fmqmwﬂ“u AUYU

WAL U DT IAAULTLLLAS

desudduusing 9 wasafivhmsiasdulsdenvimsideuldsunsy
lngldnen html wag php AsArdnUsNgudeya phpmyadmin Tilaasrfaudsky
wiheoniduusmesiiaitulnsmiviinsuansléud Aramumgd Aty Aanudy
WA WazhaRsATue Hn1InsIaia

3.1.5 sanuuunisiansuuniIuled NETPIE.io

nseenuuumiuled NETPIE.io Hiauansuaman e q Jeusznauluse
gl Ay uazATadLas gnuandluguuuunngin Gauge lnafvusnvauiunves
il 0 s 100 asmwalea Ardu 0 fs 100 wWesidus wazauduuas 0 f 1500
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a & 1 v o v 2 } 73 =l

ane LtasﬂmammamuﬂugﬂLLUUﬂ'ﬁWWLau mmua‘mew&anmunﬂ 9 1 UM wagnsv
v 1 a‘/ v s d

sanuuulvianadiuaienlan 1 99lus miaanLLUUWWL%ULLammgUw 3.8

U7 3.8 wihiiuuanmarumiiniivles NETPIE.io Ui Netpie Freeboard

Tunasidhgminiu NETPIE Freeboard nisihdeyafignaadi Netpie.io fiaevin
N1358URINU JaUsznaumie Application ID, key waz Secret lun1siaudoLaInY
vinlirgnasiuuanIuy NETPIE Freeboard wiun1mMnsidnfeuananagui 3.9
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False

Show Temperature
Humidity and Light
Intensity value on

Netpie Freeboard

/ Show Temperature
/ Humidity and Light
Intensity Graph on
/ Netpie Feed
I
End

JUM 3.9 diunsidndisludiuresnisidng NETPIE.io wazuanauumiin NETPIE Freeboard

3.2 1Al aN U lun15Nnang

v o a dad ¢ ¢ ¢ ¢
Tuniseenuuussuulnesinasldnsosiioniviaansonls  wazeasnuwis ey
| & | ¢ ¢ ¢ & it v &

wuslusunsueandudiuvasansauwlsd uwazwasnuwsnltlunisaanuuuleanadl

g15ausnlglonn

1) Microcontroller

dw5U Microcontroller Midenlgluu3eyeyriinus Av Raspberry Pi 3 model B
LanIRIgUT 3.10
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g‘dﬁ 3.10 Raspberry Pi 3 model B

Raspberry Pi 3 model B L.Lamﬁ’agﬂﬁ 3.10 \Huvesansufumesvnadnd
annsnsumesyuulfuRnisaynd (Linux) Wy Raspbian (Debian), Pidora (Fedora) Toe
Broadcom BCM2836 900 MHz 5995U 802.1n %andu 2.4 Ghz wa 5 GHz iiwedamiae
HDMI, USB 2.0 4 wa%m, Ethernet wagw1 GPIO 40 21

ﬂ%mmwﬁwuéﬁtﬁaﬂ’lif‘izwﬂ{jﬁ'ﬁmi Raspbian Tun1s@adaly Micro SO Card

ﬁ

. o v o @ o e a ¢ o il
waz Raspberry Pi 3 vihwthwihiidudssanavesszuu uazvididu@sniesiiieden
anzindszuugIutoya

2) Twdluga

dmiusigarinusilaliiadluga 4 ¥o9 wanadagun 3.11 uswiulnihaes
ABEE 5-48 V Munszuagaan 10 A nugmmqilla -40°C §a 85°C wagnumsauasiiould 10
014 55 Hz dvosdsdyay1od INTL, INT2, INT3, INT4, VCC wag GND uaunsaifiiudeundsy

v o @ T A o a A = v o w ¥ v A fa a ¢ =

I dunasnuuiwan  evinmstavsallamihduiandnetvainddidnmseidnd Ju
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3) Raspberry Pi Camera Board

dmsudseginusilaly Raspberry Pi Camera Board DHT22 LLamﬁng‘ﬁl
[ v a ] 1 [ [ . a 1w

3.12 WWulugandesieenuuunildausiuduuesa Raspberry Pi lny anunsaleusoiuden

\fin CAMERA vuuesa fifinsidieusawuu CSI bus mnuazidonvanans SMP (2592 x 1944

pixels) annsneifleninuaziden 1080p30 , 720p60 wae 640x480p60/9 wialdlunis

Anmunsasyulnveadindutidnes

gﬂﬁ 3.12 Raspberry Pi Camera Board

=

4) \WwuesinANLTY warguunai (Temperature and Humidity sensor)

Y
duiudigadwusilaltiouwesinnuiu wargumgil Ju DHT22 uaneds
A o ﬁ‘/ ] 1 ] dl a 1 ¥ 2
UM 3.13 nT19InANTY wazgamall nelundesniunugnmgill NaunsadnAauaule

R
v

AauA 0 - 100% A mEawa1AlunsInANTY 2% waganunsninguunillanaus -40 e
80 DI LALTYE A1AINRANAIALUNTINgaMQI 0.5%

‘E‘U'ﬁ 3.13 DHT22 Temperature and Humidity Sensor Module
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5) WulesinAMuYNLE (Light Intensity Sensor Module)

dmuliyaninusilalfieureiannuduas JU BH1750FVI (GY-302)
uanefaguil 314 Aliodwnesninidudyanafines  Tasiedmadlldindudng
LUx) Taelgoua 4 91 (VCC, SCL, SDA, GND) anasrdmsua 12C Ieda 400kHz A
audon: 16 Tn I 165536 ey Lux (step: 05 Lux, 1 Lux, w30 4 Lux Juagiu

w el
Tvuansinfdan)

‘gﬂﬁ 3.14 BH1750FVI (GY-302) Light Sensor Module

6) Ultrasonic Mist Maker

o s =Y = fdy 2/ 5 i (% ~ [ A

dmivusayariinusillaly Ultrasonic Mist Maker wanasaguin 3.15 uinses
Munendansladaltinieaduuen  vauuuvannisvesnissunynlitnnatedunen

=3 = ) aa
I NsgmENauLUULLANILDN

3Uf 3.15 Ultrasonic Mist Maker

7) Cooler Peltier
dmiudSgyainusilaly Cooler Peltier wioududoudu auim 40mm x

9 - € al 2 vl v <t 1 P
40mm wanadsgun 3.16 Wugunsaliiamnsoainennuduldfidnumis uavUdesainuiou
ganufigndunils teawATeninsswansadluluigunsalving
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gﬂﬁ 3.16 Cooler Peltier

gasnwaslYleuA
1) Python

) SQL
3) PHP
) HTML

s <
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s s 3
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Mvaaeindyanie1dwnain DHT22 wuigesingumll wasAmudy a1y

Wiygnueannnieinseteeataladlay ilenaaesrugniedlunsussnanadyyiu
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= s
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3.3.2 N1INARBINITVINIUYDUYULYDS
3321 msveaesingugivenduweionml DHT22 iguiu

wasludinas
3.3.2.2 HaN1INAanInAULLADL U BH1750fvi Weuriu

Lux meter Yokogawa 51002

3.3.3 N1IMARBINTSUAAIKAUUYT AINTY wazAAdNLALIUUTI RS
N1IVARBINITUANIHANITHINUSEUUUY Web browser iunisuansrnaaiuy
w995z UUUsEnaulumIy gumall ANTY wasAnutuua vinisdsleyaidingiudeya
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Binary system: 0000 0001 1100 0010
Decimal system: 2% + 2" + 2° + 22 + 2! = 256 + 128 + 64 + 2
=450
Mg 10 = 450/10
=45.0 %

MSB LSB

0000000 1 11000010

- 1 [ 2/ 1 &
EU‘V] 4.2 N13IUUVABNUBURAININUTU

dniudyaaiedalutisdygaiivendaamgll wasmssiuudendoya
uanafagui 4.3 nMImAALgamaliansaInmMILUasiygraiedinadu
ivguaes wazoenuluiiavgnaulddenisuasiiavgaendugududil
Binary system: 0000 0001 0010 0001
Decimal system: 2° +2° +2° = 256+32+1
= 289
M3Me 10 = 289/10
= 28.9 Celsius
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MSB LSB

0000000 1 00 1 0000 1

s | @ 1 ' a
EU‘W 4.3 N13DUURBNUDL[AGYUN

4.2 NANAADINISNIUYDITIULYDS

4.2.1 HaNAARLInYMATvaTUYDTAUAN DHT22 Lisufiy
wasluiiwas

msnaaesiifigauszasdiiovaaeunuansalunissuAgumgs Y04
s AM2302 1ilanuuiugmisly sznaaeulasninihwuiresuaziveslufines asld
usluiuds udlsume funsimesTufines srurmanmniild Sensshnimeaosimunay
A3 Tnenan1saaesismuaazgnihanuansmuesadl 4.1 fail

AN 4.1 HANITNARDIVDITUEDIAM2302i s Ui uwmes LT as

adat | Anitieldanndued AM2302 | AriideldarnmesTufined wWosldun
(°C) 0 ANURANATR
1 0.10 -0.50 0.22
2 0.30 -0.20 0.18
3 0.10 0.00 0.03
4 0.10 0.00 0.03
5 0.00 -0.10 0.03
6 0.00 -0.20 0.07
7 0.00 -0.20 0.07
8 0.00 -0.10 0.03
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0.00

0.00

0

10

0.10

0.00

0.03

4.2.2 HANISNNABIIAAMUTULEIYD LIRS BH1750fvi Wieunu Lux

meter Yokogawa 51002

loNaN1ISNAAININANSIT 4.2.1 Fasaluil

4.2.2.1 YAFDUTDINNYNVBUNAIN TR

NSYARBUNENAADUNTADUANBIVBUYUTDTUAY JU BH1750FVI UW Module
GY302 lasmamegeuyinniswasuyuvaaruresiuwaaiilauas Weudu Lux meter
Ingiisragriavasganinuasiuwvasnniiauas edu 3 wes Tnendeaininmvnass oz

INTNA 4.2 HANIIVAABUUTDTRNMIWIBUAU Lux meter Yokogawa

51002
LIRS yuiluiees Arfidaldann Aftinlsann
viaaalw (4e) ifiuviaanl \n3asin (Lux) Fuiges (Lux)
(9471)
0 0 40 41
10 a1 41.6
20 40 40
30 39 39
40 36 36
50 29 29
60 24 23
70 20 21
80 13 14
90 0 1.2
a5 0 40 a1
10 a1 a1
20 40 40
30 38 39
40 36 36
50 33 33
60 25 25
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70 18 19
80 12 14
90 1 2
90 0 41 42
10 41 42
20 41 a2
30 39 a0
40 35 36
50 29 -yl
60 24 24
70 17 17
80 8
90 1 2

4.2.2.2 HANSNAABUNULIDSIAENITIAMIUA ALY
INNTNARBUNENAADUAILAIUITO L UNNTIAAIANNAT VBT UL DS I

AMEIN BH1750FVI Wisuifisunu Lux meter Yokogawa 51002 laginmiusiunuauy

ﬂy o, 5 | Y - 1 U o oy ql o 1 4 o s

futhvianue 25 90 TaeuRadissesianuvasiniauas 2.2 wWes Fshumiaiviinsie
{ 4 vwo v o a

s ulunugun 4.4 wasdialdavhnmsveaeuuds azlananisvegeuniumsedl 4.2.2.2

srasialull



5.1 52 53 54 55
4,1 42 43 44 4.5;
3,1 3,2 33 34 3,5
3 22 23 2,4 25
1.1 12 13 14 1.5

JUM 4.4 shundslunsinuasvaagueesiu Lux meter

A15199 4.3 HANITVAERULTUWRTALNTITIARINAILMLA
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ITREIIK Adinlean AritTalgiann

1Seatn (Lux) \uLwes (Lux)
1,1 281 227
1,2 351 315
1,3 475 408
1,4 549 503
1,5 589 560
2,1 296 234
2,2 372 310
75 458 107
2,4 528 485
2,5 579 540
3,1 278 201
3,2 345 276
3,3 424 366
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3.4 496 434
3,5 538 490
4,1 256 194
4,2 315 250
43 386 325
4.4 440 380
4,5 469 420
5,1 957 i
5,2 282 230
53 341 305
5,4 400 345
55 418 366

4.3 NANNTNAABINTUAAIHARUMNON AUTU UALANNTNLERIUUTIIYDS
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2 Graph oA Graph W3suiisugmumad LAYATINTY uaY Graph AAULUNLAY Lanadagy
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0.833333333333

78 ‘ ofilf33333333
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U 4.5 wiusuwes NETPIE Freeboard UansanugAamm)ll AUty uazuas
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4.5 HanaaauUNIIULERINIWIgNa18dIe PiCamera module
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Select image to upload

Choose file frame000 2018 3171753 jpg
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Standard AM2302/DHT22 AM2302/DHT22 with big case and wires Digital

relative humidity & temperature sensorAM2302/DHT22

1. Feature & Application:

*High precision
*Capacitive type

*Full range temperature compensated

*Relative humidity and temperature measurement

*Calibrated digital signal *4 pins packaged and fully interchangeable

2. Description:

*Qutstanding long-term stability

*Extra components not needed

*¥Long transmission distance, up to 100 meters

*Low power consumption

AMZ2302 output calibrated digital signal. It applys exclusive digital-signal-collecting-technique and humidity
sensing technology, assuring its reliability and stability. Its sensing elements is connected with 8-bit single-chip

computer.

Every sensor of this model is temperature compensated and calibrated in accurate calibration chamber and the

calibration-coefficient is saved in type of programme in OTP memory, when the sensor is detecting, it will cite

coefficient from memory.
Small size & low consumption & long transmission distance(100m) enable AM2302 to be suited in all kinds of

harsh application occasions. Single-row packaged with four pins, making the connection very convenient.

3. Technical Specification:

Model

AM2302

Power supply

3.3-5.5V DC

Output signal

digital signal via 1-wire bus

Sensing element

Polymer humidity capacitor

Operating range

humidity 0-100%RH;

temperature -40~80Celsius

Accuracy

humidity +-2%RH(Max +-5%RH);

temperature +-0.5Celsius

Resolution or sensitivity

humidity 0.1%RH;

temperature 0.1Celsius
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Repeatability humidity +-1%RH; temperature +-0.2Celsius
Humidity hysteresis +-0.3%RH

Long-term Stability +-0.5%RH/year

Interchangeability fully interchangeable

Pin sequence mumber: 123 & (from left to right direction).

Pin Functon
1 VDD —power supply
F DATA signal
3
4 GND

4.Dimensions: (unit---—-mm)

Standard AM2302's dimensions as above Big case's dimensions as above
Red wire--power

supply,

Black wire-—-GND
Yellow wire--Data
output

5.Electrical connection diagram:

MC u DATA 2Pin

GHD
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6. Operating specifications:

(1) Power and Pins
Power's voltage should be 3.3-5.5V DC. When power is supplied to sensor, don't send any instruction to the sensor

within one second to pass unstable status. One capacitor valued 100nF can be added between VDD and GND for

wave filtering.

(2) Communication and signal

1-wire bus:
DATA=16 bits RH data+16 bits Temperature data+8 bits check-sum
Example: MCU has received 40 bits data from AM2302 as
0000 0010 1000 1100 0000 0001 0101 1111 1110 1110
16 bits RH data 16 bits T data check sum
Here we convert 16 bits RH data from binary system to decimal system,
0000 0010 1000 1100 —> 652
Binary system Decimal system
RH=652/10=65.2%RH
Here we convert 16 bits T data from binary system to decimal system,
0000 0001 0101 1111 —> 351
Binary system Decimal system
T=351/10=35.1 C
When highest bit of temperature is 1, it means the temperature is below 0 degree Celsius.
Example: 1000 0000 0110 0101, T= minus 10.1 °C
16 bits T data
Sum=0000 0010+1000 1100+0000 0001+0101 1111=1110 1110
Check-sum=the last 8 bits of Sum=1110 1110

When MCU send start signal, AM2302 change from standby-status to running-status. When MCU finishs sending the
start signal, AM2302 will send response signal of 40-bit data that reflect the relative humidity and temperature to
MCU. Without start signal from MCU, AM2302 will not give response signal to MCU. One start signal for one
response data from AM2302 that reflect the relative humidity and temperature. AM2302 will change to standby
status when data collecting finished if it don't receive start signal from MCU again.

See below figure for overall communication process,

iSensor pulls upi«- —b; g'rrmmi:siun
E ended, RL pulls up

1 { Host pulls up

- i !
| and wait for igetreadyta | Sensor output Sensor output 1 bit data of "1 |

| owputsignal | 1 bir data of 0"

|
| |
|
B ks s L e
- ‘n i
" 5
" |

i
i
]
i
i
i

i sensor's response

VCCmmg e
n
L L ]
i i \ E -
GND- i + T = e g
! I I ' i !
H i i i
gHon send { Sensor imd! { Sensor output alternative data of "0" or "1" | Semsor i
i ! i i
! start signal ioul respouse! | ‘based upon real value | pulls low |
™ 0 | 1 - " e

s ) f o]
Host's signal Sensor's signal
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1) Step 1: MCU send out start signal to AM2302 and AM2302 send response signal to MCUData-bus's free status is
high voltage level. When communication between MCU and AM2302 begins, MCU will pull low data-bus and this
process must beyond at least 1~10ms to ensure AM2302 could detect MCU's signal, then MCU will pulls up and
wait 20-40us for AM2302's response.

When AM2302 detect the start signal, AM2302 will pull low the bus 80us as response signal, then AM2302 pulls
up 80us for preparation to send data. See below figure:

—a| Host pulls up e - Sensor pullsup e

Host pulls low 80us Start data transmission
i 1ms minimum - > Sensor pulls low T
ez RS,

Host's signal Sensor's signal

2). Step 2: AM2302 send data to MCU
When AM2302 is sending data to MCU, every bit's transmission begin with low-voltage-level that last 50us, the

following high-voltage-level signal's length decide the bit is "1" or "0". See below figures:

Sensor outputs 1 bitdataof "0 "

| . 26~28us
VEE- i
Start transmit 1 bitdata | Start transmit next 1 bit data
e s e
Host's signal Sensor’s signal
Sensor outputs 1 bit data of " 1

70us

Start transmit 1 bit data Start transmit next 1 bit data

P o]
Host's signal Sensor's signal
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TeEcHNICAL NoT

SEMICONDUCTOR

Ambient Light Sensor IC Series

Digital 16bit Serial Output Type Ambient Light

Sensor IC
BH1750FVI

@ Descriptions
BH1750F VI is an digital Ambient Light Sensor IC for I2C bus interface. This IC is the most suitable to obtain the ambient
light data for adjusting LCD and Keypad backlight power of Mobile phone. It is possible to detect wide range at High
resolution. ( 1 - 65535 Ix ).

@® Features

1) I’)C bus Interface ( f/s Mode Support )

2) Spectral responsibility is approximately human eye response

3) llluminance to Digital Converter

4) Wide range and High resolution. (1 -65535Ix)

5) Low Current by power down function

6) 50Hz / 60Hz Light noise reject-function

7) 1.8V Logic input interface

8) No need any external parts

9) Light source dependency is little. ( ex. Incandescent Lamp. Fluorescent Lamp. Halogen Lamp. White LED. Sun Light )
10) It is possible to select 2 type of I°C slave-address.

11) Adjustable measurement result for influence of optical window
( It is possible to detect min. 0.11 Ix, max. 100000 Ix by using this function. )

12) Small measurement variation (+/- 20%) 13) The influence of infrared is very
small.

@ Applications
Mobile phone, LCD TV, NOTE PC, Portable game machine, Digital camera, Digital video camera, Car navigation, PDA,
LCD display

@ Absolute Maximum Ratings

Parameter Symbol Limits Units
Supply Voltage Vmax 45 V
Operating Temperature Topr -40~85 °c
Storage Temperature Tstg -40~100 c
SDA Sink Current Imax 7 mA
Power Dissipation Pd 2603 mw

3 70mm x 70mm x 1.6mm glass epoxy board. Derating in done at 3.47mW/°C for operating above Ta=25°C.

ROHM Co.,Ltd.



@ Operating Conditions

Parameter Symbol Min. Typ. Max. Units
VCC Voltage Vee 2.4 3.0 36 Vv
I2C Reference Voltage VDVI 1.65 — VCC Y
@® Measurement Procedure
Power supply
Initial state is Power Down mode after
State is automatically changed to VCC and DVI supply.

Power Down mode.

1
1
\ 4

Measurement Command

Power Down  [#------cr-cecccnconmncnnn

@ —oo- ;
¥ |

1

e Power On s L ]

1
1 i
LT
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A 4
=== One Time Measurement : ---------------- Continuous Measurement
_____________ » State Transition by I°C write-command.
—— > Automatically State Transition
* "Power On" Command is possible to omit.
Instruction Set Architecture
Instruction Opecode Comments
Power Down 0000_0000 No active state.
Power On 0000_0001 Waiting for measurement command.
Reset Data register value. Reset command is not acceptable in
Reset 0000_0111 Power Down mode.
. . Start measurement at 1Ix resolution.
Continuously H-Resolution Mode 0001_0000 . .
= Measurement Time is typically 120ms.
. . Start measurement at 0.5Ix resolution.
Continuously H-Resolution Mode2 0001_0001 L .
Measurement Time is typically 120ms.
. . Start measurement at 4Ix resolution.
Continuously L-Resolution Mode 0001_0011 L .
Measurement Time is typically 16ms.
Start measurement at 1Ix resolution.
One Time H-Resolution Mode 0010_0000 Measurement Time is typically 120ms.
It is automatically set to Power Down mode after measurement.
Start measurement at 0.5Ix resolution.
One Time H-Resolution Mode2 0010_0001 Measurement Time is typically 120ms.

It is automatically set to Power Down mode after measurement.
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One Time L-Resolution Mode

Start measurement at 4lx resolution.
0010_0011 Measurement Time is typically 16ms.
It is automatically set to Power Down mode after measurement.

Change Measurement time
( High bit )

Change measurement time.

01000_MT[7,6,5] | 3% Please refer "adjust measurement result for influence of optical
window."

Change Masurement time
( Low bit )

Change measurement time.
011_MT[4,3,2,1,0] | 3% Please refer "adjust measurement result for influence of optical

window."
¥ Don't input the other opecode.
@® Measurement mode explanation
Measurement Mode Measurement Time. Resolurtion
H-resolution Mode2 Typ. 120ms. 0.5 Ix
H-Resolution Mode Typ. 120ms. T 1%,
L-Resolution Mode Typ. 16ms. 4 Ix.

We recommend to use H-Resolution Mode.
Measurement time ( integration time ) of H-Resolution Mode is so long that some kind of noise( including in 50Hz / 60Hz noise )
is rejected. And H-Resolution Mode is 1 | x resolution so that it is suitable for darkness ( less than 10 Ix ) H-resolution mode2 is

also suitable to detect for darkness.

@ Explanation of Asynchronous reset and Reset command "0000_0111"

1) Asynchronous reset

All registers are reset. It is necessary on power supply sequence. Please refer "Timing chart for VCC and DVI power supply
sequence" in this page. It is power down mode during DVI ="L".

2) Reset command

Reset command is for only reset llluminance data register. ( reset value is '0") It is not necessary even power supply
sequence.lt is used for removing previous measurement result. This command is not working in power down mode, so that
please set the power on mode before input this command.

Timing chart for VCC and DVI power supply sequence

DVl is I2C bus reference voltage terminal. And it is also asynchronous reset terminal. It is necessary to setto 'L’ after VCC

is supplied. In DVI'L' term, internal state is set to Power Down mode.

1) Recommended Timing chart1 for VCC and DVI supply.



VCC

DV

Reset Term ( more than 1us

2) Timing chart2 for VCC and DVI supply.
3)

If DVI rises within 1us after VCC

VCC

“«

Reset Term ( more than 1us

Don't care state

ADDR, SDA, SCL is not stable if DVI 'L' term ( 1us ) is not given by systems.
In this case, please connect the resisters ( approximately 100kOhm ) to ADDR without directly connecting to VCC or GND,
because it is 3 state buffer for Internal testing.

Measurement sequence example from "Write instruction” to "Read measurement result"

ex1) Continuously H-resolution mode (ADDR ="L")

from Master to Slave from Slave to Master

(1 Send "Continuously H-resolution mode " instruction

S 0100011 O Ack | 00010000 N Ak [sE

(@ Wait to complete 1st H-resolution mode measurement.( max, 180ms. )

(3 Read measurement result.
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ST 0100011 1 Ack High Byte [ 15:8 ] Ack

Low Byte [ 7:0] N |1

How to calculate when the data High Byte is "10000011" and Low Byte is "10010000"
(29 +29+28427+24)/1.2 = 28067 [ Ix]

The result of continuously measurement mode is updated.( 120ms.typ at H-resolution mode, 16ms.typ at L-resolution
mode )

ex2 ) One time L-resolution mode ( ADDR ="'H')

(1 Send "One time L-resolution mode " instruction

ST 1011100 10 [Ak | 00100011 Ack | SP

@ Wait to complete L-resolution mode measurement.( max. 24ms. )

@ Read measurement result

ST 1011100 B Ack High Byte [ 15:8] Ack

Low Byte [ 7:0 ] ;;; SP

How to calculate when the data High Byte is "00000001" and Low Byte is "00010000"
(28+29)/12=227[Ix]

Notes when CR is inserted between VCC and

?% Please note that there is a possibility that reset section ( 1us ) can not be satisfied because the power supply is turned
on when the rise time of VCC is slow

¥ When VCC is turned off, the DVI voltage becomes higher than VCC voltage but IC destruction is not occred if
recommended constant ( R1 = 1kOhm, C1 = 1uF ) is used.

* Please note that there is a possibility that Reset section (1usec) cannot be satisfied if wait time is not enough long after
turning off VCC.(It is necessary to consider DVI voltage level after turning off VCC.)
t1

- Please do the application design to secure Reset section 1us or more after the reclosing of the power supply.



. 70
0 Example of designing set when CR ( C = 1uF, R = 1kQ ) is inserted between VCC and DVI with VCC=2.8V

@ The rise time to 0—2.4V of VCC must use the power supply of 100us or less.

@ Please wait 25ms or more after VCC turn off ( VCC <= 0.05V ), because it is necessary to secure
reset section ( 1us or more ).

ise time of power supply : 100us or less Time to power supply reclosing : 25ms or more
il

B
—> 49— Reset Section : 1us or mc

- Please do the application design to secure Reset section 1us or more after the reclosing of the power supply. e I?C
Bus Access

1) IC Bus Interface Timing chart
Write measurement command and Read measurement result are done by 12C Bus interface. Please refer the formally
specification of 12C Bus interface, and follow the formally timing chart.

t, sy ; DAT t * ] : !
" o tsusto | ! ﬁ_i E
thp;oar  HIGH L2

2) Slave Address

Slave Address is 2 types, it is determined by ADDR Terminal
ADDR =‘H" (ADDR = 0.7VCC ) — “1011100"
ADDR ='L' ( ADDR = 0.3VCC ) — “0100011“

3 ) Write Format
BH1750F VI is not able to accept plural command without stop condition. Please insert SP every 1 Opecode.
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4 ) Read Format

High Byte [15:8]

| A1 215 214 213 212 211 210 29 28

Low Byte [7:0]
27 26 25 24 23 22 21 20

from Slave to Master
from Master to Slave

ex)
High Byte = "1000_0011"

Low Byte ="1001_0000"
(25 +29+28+27+24) /12528067 [Ix] s

* |2C BUS is trademark of Phillips Semiconductors. Please refer formality specification.

Adjust measurement result for influence of optical window. ( sensor sensitivity adjusting )
BH1750FV! is possible to change sensor sensitivity. And it is possible to cancel the optical window influence ( difference

with / without optical window ) by using this function. Adjust is done by changing measurement time. For example, when
transmission rate of optical window is 50% ( measurement result becomes 0.5 times if optical window is set ), influence of
optical window is ignored by changing sensor sensitivity from default to 2 times

Sensor sensitivity is shift by changing the value of MTreg ( measurement time regisiter ). MTreg value has to set 2 times if
target of sensor sensitivity is 2 times. Measurement time is also set 2 times when MTreg value is changed from default to 2

times.

ex) Procedure for changing target sensor sensitivity to 2 times.

Please change Mtreg from "0100_0101" ( default ) to "1000_1010" ( default * 2 ).

1) Changing High bit of MTreg

|
|
|
|
]

gh Resolution mode, but it accepts the other measurement.
4) After about 240ms, measurement result is registered to Data Register. ( High Resolution mode is typically 120ms, but
measurement time is set twice. )



The below table is seeing the changable range of MTreg.

12

Min. Typ. Max.
i 0001_1111 0100_0101 default 1111_1110
ER—— AR ( sensitivity : default * 0.45) ( sensitivity : default * 3.68 )
range of MTreg .. 31 69 default 254
ST ( sensitivity : default * 0.45 ) ( sensitivity : default * 3.68 )

It is possilbe to detect 0.23Ix by using this function at H-resolution mode. And it is possilbe to detect 0.11Ix by using this function

at H-resolution mode2.

The below formula is to calculate illuminance per 1 count.

H-reslution mode : llluminance per 1 count (Ix/count) =1/1.2*(69/X)
H-reslution mode?2 : llluminance per 1 count (Ix/count) =1/1.2*69/X)/2

1.2 : Measurement accuracy
69 : Default value of MTreg ( dec )
X : MTreg value

The below table is seeing the detail of resolution.

Ix / count at H-

Ix / count at H-

1111_1110

Mtreg O fi resolutin mode resolution mode2
0001_1111 1.85 0.93
0100_0101 0.83 0.42

0.23 0.11




H-Resolution Mode2

i

H-resolution mode2 is 0.5 ( typ. ) resolution mode. It is suitable if under less than 10 Ix measure ment data is necessary.

This measurement mode supports " Adjust measurement result for influence of optical window ". Please refer it. It is

possible to detect min. 0.11 Ix by using H-resolution mode2.

o Instruction set architecture for H-resolution mode2

Instruction Opecode Comments
: ) Start measurement at 0.5Ix resolution.
Continuously H-Resolution Mode2 0001_0001 o .
Measurement Time is typically 120ms.
Start measurement at 0.5Ix resolution.
One Time H-Resolution Mode2 0010_0001 Measurement Time is typically 120ms.
It is automatically set to Power Down mode after measurement.

o Measurement sequence example from "Write instruction" to "Read measurement result"

ex) Continuously H-resolution mode2 ( ADDR ="'L")

from Master to Slave from Slave to Master

(@ Send "Continuously H-resolution mode2 " instruction

ST |  oioool O Aok 00010001 Ack | SP
@ Wait to complete 1st H-resolution mode2 measurement.( max. 180ms. )
(@ Read measurement result.
: R g High Byte [15:8] §
| Ack | 214 213 212 211 210 29 28 27 | Ack

st| oo

Low Byte [7:0]
26 25 24 23 22 21 20 2-1

;@ESP

How to calculate when the data High Byte is "00000000" and Low Byte is "00010010"

(22+29)/12=575]Ix]
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import microgear.client as client
import logging

import time

import Adafruit DHT

import smbus

import time

import RPi.GPIO as GPIO

import MySQLdb

import subprocess

subprocess.Popen(["python",'camerastep.py'])

db = MySQLdb.connect(host="localhost",
user="root",
passwd="0819479947",
db="tabledb")

cur = db.cursor()

DEVICE = 0x23

POWER_DOWN = 0x00

POWER_ON = 0x01

RESET = 0x07
ONE_TIME_HIGH_RES_MODE = 0x20
CONTINUOUS_HIGH_RES MODE 1 = 0x10
CONTINUOUS_HIGH RES_MODE_2 = 0x11
ONE_TIME_HIGH_RES_MODE_1 = 0x20
ONE_TIME_HIGH_RES_MODE_2 = 0x21
ONE_TIME_LOW_RES_MODE = 0x23

bus = smbus.SMBus(1)

sensor = Adafruit DHT.DHT22

pin =4

appid = 'Testsystem'
gearkey = 'mdpqYKnVx06vOXb'
gearsecret = 'paWvucXGadSDK1jJIXQUIWyru'

client.create(gearkey,gearsecret,appid,{'debugmode": True})

i



GPIO.setmode(GPIO.BCM)

pinList17 = [17]
pinList27 = [27]
pinList22 = [22]

GPIO.setup(pinList17, GPIO.OUT)
GPIO.output(pinList17, GPIO.HIGH)
GPIO.setup(pinList27, GPIO.OUT)
GPIO.output(pinList27, GPIO.HIGH)
GPIO.setup(pinList22, GPIO.OUT)
GPIO.output(pinList22, GPIO.HIGH)

def connection():
logging.info("Now | am connected with netpie")

def subscription(topic,message):

logging.info(topic+" "+message)
def disconnect():
logging.debug("disconnect is work")

client.setalias("dataH")
client.setalias("dataT")
client.setalias("datalL")
client.setalias("dataS")
client.on_connect = connection
client.on_message = subscription
client.on_disconnect = disconnect
client.subscribe("/mail")

client.connect(False)

def convertToNumber(data):
return ((data[1] + (256*data[0]))/1.2)
def readLight(addr=DEVICE):

data = bus.read_i2c_block_data(addr,ONE_TIME_HIGH RES MODE)
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return convertToNumber(data)w,j
def main():
while True:
dt = list(time.localtime())
month = dt[1]
day = dt(2]
hour = dt[3]
minute = dt[4]
second = dt[5]
humidity,temperature = (Adafruit_DHT.read_retry(sensor,pin))
light = readLight()
data= {"humidity":humidity,"temperature":temperature,"light":light}
if (client.connected):
client.chat("dataH",str(humidity))
client.chat("dataT" str(temperature))
client.chat("dataL",str(light))
if month == month:
client.chat("dataS","White mycelium cover the food")
if (day >= 1) & (day <= 7) & (month == month + 1):
client.chat("dataS","Yellow mycelium cover the food ")
if (day >= 8) & (day <= 25) & (month == month + 1):
client.chat("dataS","Yellow stroma appear")

client.writeFeed("Feedmysensor",data,"GukPr3aB3DRUMzNCWGEAoMHKMZU8zmDKQ")
cur.execute("""INSERT INTO systemdatabase
VALUES(NULL,%s,%s,%s,NULL)""" (temperature,humidity,light))
db.commit()
time.sleep(5)

if humidity < 80 :
GPIO.output(pinList27, GPIO.LOW)
GPIO.output(pinList22, GPIO.LOW)

if humidity > 90 :
GPIO.output(pinList27, GPIO.HIGH)
GPIO.output(pinList22, GPIO.HIGH)

else:
print 'Failed'



dt = list(time.localtime())
hour = dt[3]

minute = dt[4]

second = dt[5]

if (month == month + 1) && (day == 1)

if hour ==
GPIO.output(pinList17, GPIO.LOW)
elif hour == T7:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 8 :
GPIO.output(pinList17, GPIO.LOW)
elif hour == 9:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 10:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 11:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 12:
GPIO.output(pinList17, GPIO.HIGH)
elif hour == 18 :
GPIO.output(pinList17, GPIO.LOW)
elif hour == 19:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 20 :
GPIO.output(pinList17, GPIO.LOW)
elif hour == 21:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 22:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 23:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 0:
GPIO.output(pinList17, GPIO.HIGH)
time.sleep(2)
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if (month == month + 1) && (day == 8)
if hour ==
GPIO.output(pinList17, GPIO.LOW)
elif hour == 1:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 2:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 3:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 4:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 5:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 6:
GPIO.output(pinList17, GPIO.LOW)
elif hour ==
GPIO.output(pinList17, GPIO.LOW)
elif hour == 8:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 9:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 10:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 11:
GPIO.output(pinList17, GPIO.LOW)
elif hour == 12:
GPIO.output(pinList17, GPIO.HIGH)

if (month == month + 1) && (day == 25)
GPIO.output(pinList17, GPIO.HIGH)

cur.close()

m L1

if _name_ =="_main__"

main()



