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1. Hugavmaesuuunssiihannsondoudieldasaan
2. sesfumsveassdmiuoudmsmunaueinngiussuuunoiin (oT) la
3. Heuwesdmiulduseneunisveastlitiesnii 10 vda
s18azdyamanaiia
Ussnaushelugadsil
1. Gateway (Raspberry Pi) fiseaziduasal
1.1, fimheuszanana Broadcom BCM2837 1.2GHz Cortex-A53 quad-core #3ofnn
1.2, flmheanudwan (RAM) vu1a 1GB wsakni
1.3, fwhedafiudoya ¥ila MicroSD vunlsivesndt 8 GB
1.4. Tveudouso USB vila A x 4 nedn viedni
1.5, soafunsesulndn 5 V. nszualnilh 600mA s 1.8A w3afinIn

s

1.6, feesdnyeandss vuim 3.5mm AV JACK s5omnin

@

1.7.  feeedyuninweiin HOMI 1.4 Video Output #397N7

18, fiflszuudousewiotiouuu Ethemet uaz wireless waAnin

19. fsvvuidonstedayeyios Bluetooth w3afini1

1.10. fwesniousegunsaldunmidring GPIO S1uau 40 9a wlefind
2. uodn HBE-ADK-2560 fistwazidund

2.1 lailaspeulvsal@esivuu ATmega2560 16MHz w3ofnid

22 fmheanudmdnuuu Flash Memory 256kByte #38/nn

23 5955un13MIUAN USB WUy ATmega 8U2 16MHz w3afini

2.4 5995UMsAIUAL USB Host Controller MAX3421E USB 2.0 #3afinin
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3. luga BLE flswaziBondad
3.1 fvtheUsyanana 16 MHz ARM Cortex-MO #30fni1
32 fszuuilousewuu RF Bluetooth LE, 2.4GHz #3afini
33 {fidansinsdedeya 250 - 2000kbps viseANI

0, Wumednnadumnadeuln (PR Wuwed) fisreazduadsil
4.1 Wuwes wuu RE200B #5eAn
4.2 fiemsSudygia 110 degree w3aRnn

a

43 95udune/Ad1ene 1 Au wuuRiIvia sedind

I 5 as < I3 & al < at du
5. [WuUlweInTINTuEes (Sound (BULBs) HIBaYIDEAMIU

51  @uwes wuu Microphone

@ s

52 dnaaudinesiedudesseuin, N15RTTUSEIULERS YSBRNTT
53 5095UBUN/A86ne 1 Ay wuvaunden wseRnIn
I L4 LY o I &, = L du
6. WURBIASIVTULNE (Gas [UwDs) H518aziDunRIl
6.1 Wuwes wuu MQ-5 Aflanahwefimiau LPG, Natural gas, Coal gas #38anIN
6.2  fimnuiligasie LPG, Natural gas, Town gas #38Anin
63  fanulien Alcohol, Smoke #3aRNIN
6.4  s99¥UBuws/81enm 1 Au Luvswden w3efnd
I3 I3 o o I 5, =t = s a‘l’
7. L Huwesng99ud (Color Wuwss) Hs1wazidunnil
7.1 @wees wuu TCS3200D wsednin
7.2 Qmauummsmmwauw detects static color, sorting by color, color matching
wIDANI1
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PN

Wuwesayndumiuuarguall (Humidity/Temperature @uied) ds10aziBundail
8.1 duwes wuu DHT 11 visednd
82 Huanifinisnsndu gaumgiivazauiy

8.3  3uUBun/Agdnm 1 R LUUAdvia vileRnd

(3
~

4 [ 5% o Y - . o &\ =l s
WuwasInseaumenud (Ultrasonic wwuteas) d5vazidennal
9.1 Wuwas wuu HC-SRO4 #SaAnn
e o PR A a1
9.2  fipuaudinsinszaeaudl 2-500cm range, 40kHz #30AN31
9.3  5095uUBuN 1 Au/8dine 1 fiu wuuddvia wiedniy
I3 & s [ £, < ~ s a’l’
WuwasInseeng (PSD Wuwes) dseavidunssil
10.1 Wuwo3s WuU GP2YOA21YKOF %Safnin
10.2 §929m5inszaen1af 10-80 oy, wIaANnI1
10.3 sos5uBune/Ledwm 1 fiu wuveurden wsednd
I I ) o € a v X
IWuwedinuas (Light 1Wuwesd) is1vazidunsil
11.1 Wuwes wuu CdS uiamnin
11.2 50e3UBuns/Adwwn 1 il wuvewnden vsefndn
wuesnTIaTualW (Flame Wuwed) dsvavidunaeil
12.1 Wuees wuu ST8L wSefinin
12.2 fnauauTRnisns9duLtu flame spectrum, fire detection, firefighting robot, fire alarm
12.3 5935UBune/Adnm 1 fiu WUURIvia visednd
Fasnumuliuale (Variable Resistor) fisneagidunaadl
13.1 Wuwes wuu 1 Alalesy
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DC Motor Block dis1wazidunneil

14.1 1Junowes DC Geared wiou ENCODER

14.2 flasestuusios wuu BA6208 v385n11

14.3 5935UBuwm 2 M LUUAIVA (DC Motor) /Ag19mm 2 W LuufIvia (ENCODER) vilefni

Step Motor Block fiseasiBundedl

15.1 Hlaseduswmesiuy ULN2003 #38fni

15.2 seaSuBuns/idsing 4 Wi wuuRdvia wsednd

15.3 5093U 32 step uazionsve 1/16 w3omnin

LED Block sneazidumdieil

16.1 fivaen LED Aune,difen duhiu

16.2 5835UBUNR/A0WNA 3 WU WUURIYIA wSednin

USB Camera Block fsnwazidonsail

17.1 ffnalsddosndn 3,000,000

17.2 $995U USB Wwuu USB 2.0 #3amnmn

PLC Interface Block fiswariBumdisil

18.1 fusesiulndln 5V / 24V Isolate Digital %3950

18.2 1993 /O Interface WUU 8 Pin 24V to 5V Input WUURIVIA, 8pin 5V to 24V Output Huy
Advia v3eRnIn

Switch Block Sseavidensisil

19.1 ﬁLL{Juﬂ’JUﬂuLLUU X/Y Joystick, Direct Button 4EA, Joystick Button NIANI

19.2 $i903 /O Interface WUV 2pin Output WuUBUIABN, Spin Output WUUAIYIA W3BfnI

HDM! Interface fiswaziBoasad

20.1 Fnsanmeluyanseiln

20.2 aeiluuuy TFT LCD vuwliidesndt 14 I
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21. %9 Keyboard uag Mouse 91143 1 49
22. fgflelurmudunwilveliidesndt 30 lueu dwau 1 99
23, indosfiusisTaRilerdu Laseret 1uau 1 1A3eq
231 Wuirtesuriaweian-i awnsa Ui feutuazaunu 16
23.2 fanuaziduatunisiunlideasndd 1,200x1,200 dpi
23.3 @1saRunN 2 W oslule
23.4 flamudilunisiundmiunseane Ad laideunin 20 wilsiewnd (ppm)
235 fifeudousie (nterface) wuu USB 2.0 w3afini
23.6 fipadeurosruuAiotney (Network Interface) wuu 10/100 Base #38fni1
23.7 fintheaud) (Memory) aualitesnd 512 MB
20 nsvaulnivedauivdnand 1 vl (uin 120x180 3u) 1w 2 99
24.1 vasaflvunalidosnin 120x180 @u.(n14 x &) mmqﬁwmé\”’thﬁaaﬂiw 180 s
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80151 2 ﬁmﬂﬁﬁ?\nﬁﬂmjyﬁﬂsza%mmuu,azﬁamsqﬂnsaima‘luﬁ"mé’aa‘%az 1U9U 1 90
swasBuanily
dugpufiPnsmanaluladdyndsyiivg (A) wavidulwes loT thﬂﬁaammwuﬁa‘lﬂuﬂm’%au
Msau Iﬂaﬁ%aummﬁmLﬁmﬁ’umsmuqmLLazé’ammmmﬁdmm’Luﬂm Al way loT lnglduuuinass 2
ffwosvesiauduvesin ‘lugﬂmegﬂﬂizLﬂ'ﬂmaﬁﬁﬁamsﬁaui’lﬁﬁaaﬂdﬁaﬁ
1. esdidesiufefutudeades Ao
1.1. The environment, configuration, and practice of AloT Home.
1.2. Python and Linux 101
1.3. loT application technology
2. mMsmuALIuLes
2.1. Persistence of files and databases
2.2. Sound recording and playback
2.3. Google's text-to-speech program
2.4. Google Assistant actions and user devices
2.5. Camera and sensor application
3. aluladdyanuseiug
3.1. Numpy for fast multidimensional matrix operations
3.2. Kapok for time series and tabular data analysis
3.3. Matplotlib for data visualization
3.4. Uncontrolled and supervised learning
3.5. Theory and Practice for. and
3.6. Logistic regression algorithm
3.7. Theory and Practice for Perceptron that uses Pop.Al
3.8.

getice for ANN, DNN and CNN that use Pop.Al.
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3.9. Theory and practice for Pop.Al and OpenAl DQ. Learning new reinforcement.
3.10. Understanding Tensorflow
swavidsannala
1. fypgenduiiuazynUszaians fiswanBundsd
1.1. «oWALIs Soda OS
® Linux Kernel : 4.19 ¥38fni
® Desktop : X-Server, Openbox, LightDM, Tint2, blueman, network-manager, conky
W3RN
® (LI : Zsh, Tmux, Peco, powerlevel9k thema, Powerline fonts #38AnN
® Tool Chain : GCC 9, JDK, Node JS, Python3, Clang %38#inin
e |DF - Visual Studio Code, NeoVim, Geany #385n31
® Connectivity : Mosquitto(MQTT), Bluez, mtr, nmap, iptraf, Samba, Blynk Server,
Remove Desktop Server #38mn1
e Multimedia : portaudio. sox, OpenCV 4, snowboy, Google Assistant #30ANT
® Data Science & Al : Python3, Numpy, Matplotlib, sympy, Pandas, Seaborn, Scipy,
Gym, Scikit-learn, Tensorflow, Keras 395N
1.2, waWAwg Pop Library
® Output Object (C/C++, Python3) : Led, Laser, Buzzer, Relay, RGBLed, DCMotor,
StepMotor, OlLed,PiezoBuzzer, PixelDisplay, TextLCD, FND, Led Bar #58/n1N
® |nput Object (C/C++, Python3) : Switch, Touch, Reed, LimitSwitch, Mercury,
Knock, Tilt, Opto, Pir, FlamelineTrace, TempHumi, UltraSonic, Shock, Sound,

Potentiometer, Cds ,SoilMoisture, Thermistor, Temperature, Gas, Dust, Psd.

Gesture ¥30ANI1
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® Multimedia (Python3) : AudioPlay, AudioPlayList, AudioRecord, Tone,

SoundMeter #5861

U &/EE

® \oice Assistant (Python3) : GAssistant, create_conversation_stream 7#30ANT

® Al (Python3) : Linear Regression, Logistic Regression, Perceptron, ANN, DNN, CNN,

DON #38fnin
1.3, yaUszanananan fiseaziBonded
® CPU : Quad-core ARM A57 @ 1.43 GHz#38#n1
® GPU : Maxwell Core 128EA #30mnin
® Memory : 4GB 64-bit LPDDR4 25.6 GB/s ¥3fini

® Storage : microSD (64GB) visefinin

e Video Encoder : dK@30 | dx 1080p@30 | 9x 720p@30 (H.264/H.265) w3eani

e Video Decoder : 4K@60 | 2x 4K@30 | 8x 1080p@30 | 18x 720p@30 (H.264/H.265)

& 1
nIBANIN

® Camera : MIPI CSI-2 DPHY lanes ¥1507n31

® Connectivity : Dual Band Wireless Wi-fi 2GHz/5GHz Band, 867Mbps, 802.11ac/

Bluetooth 4.2,Gigabit Ethermet $¥IDANI1
e Display : HDMI and display port #38fni1
® USB : dx USB 3.0, USB 2.0 Micro-B v3afni
2. YpluganIsseuIangeg fiswawBundd
2.1 2 CAMERA

® |mage Sensor

® Resolution: 8M pixel native resolution , sensor (3280 x 2464 pixel static images)
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® Video: 1080p30, 720p60 ey 640x480p90
® |inux Integration: V4L2 driver available

¢ Focal length: 3.04 mm

® Horizontal field of view: 62.2 degrees

® Vertical field of view: 48.8 degrees

® [ocal ratio (F-Stop): 2.0
2.2 97 SOUND

® Sound IC: WM8960

® |nterface: 12C, 125

® Channel: Input 2ch, Output 2ch

@ Programmable ALC / limiter and noise gate
® On-chip headphone driver 40mW output
® power into 16{) at 3.3V

® 2CH Microphone

® Stereo Speaker

2.3 ym SERVO MOTOR
® Dead zone width: Susec

® working speed: 0.12sec/60 (4.8V no load)

stall torque: 1.2kg/cm (4.8V),1.6kg/cm (6.0V)

Neutral Location: 1500us

Operating Voltage: 5V
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2.4 49 TEXT LCD
® CHARACTER LCD

® Format Size : 16x2

LED B/L, black and white

Interface: GPIO

Supply Voltage: 5V
2.5 4@ LED
® (1x3) Group x 3EA: Light Display
® Stand Light Display 1EA
® Size: 5pi
e (olor: Diffused white
@ |nterface: GPIO
¢ Current: 14mA
® |nterface: GPIO

® Supply Voltage: 3.3V
2.6 ym RGB LED

® Size: 5pi
e Wavelength : RED(630 nm), GREEN(525nm), BLUE(430 nm)

® Supply Voltage: RED(2.1-2.5V),GREEN(3.8-4.5V),
BLUE(3.8-4.5V) @20mA

Operating Voltage: 3.3V
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2.7 4@ PIEZO

® Rated Current: Max30mA

e Sound Output at 10cm(dB): Min85dB

e |nterface: GPIO

® Operating Voltage: 3.3V
2.8 ym FAN

® Size: 30x30mm
® Speed : 900RPM
® Type: Common cathode
e |nterface: GPIO
® Supply Voltage: 5V
2.9 4m LED BAR x 2EA
@ Size: 20x10mm
® Type: Common cathode
® |nterface: GPIO

® Supply Voltage: 3.2V
2.10 9@ HUMIDITY & TEMPERATURE Sensor

Humidity Resolution: 12bit(0.04%RH),8bit(0.7%RH)

® Humidity Accuracy: +-3%RH

Temperature Resolution: 14bit(0.01C),12bit(0.04C)

Temperature Accuracy: +-4°C

Supply Voltage: 3.3V
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2.11 4a PIR Sensor
® Transmittance: 275%
@ Signal Output [Vp-pl: 23500mV
® Sensitivity: 23300V/W
® Detect: 21.4X108cm
® Detecting distance: 10~80cm
® |nterface: GPIO

® Supply Voltage: 3.3V
2.12 4w DUST Sensor

® Based on laser scattering technology,

Measured particle size: 0.3(dm~10Mm

Measurement range: PM1.0/PM2.5/PM10: 0~1,000llg/m?
® Time to first reading: <8s
e Working condition: -10°C~50°C,0-95%RH (noncondensing)
® Supply Voltage: 5V
2.13 48 TFT LCD
® Size: 4 inch
® Resolution : 800X480
® |PS technology, high quality and perfect

® displaying from very wide viewing angle

Interface : HDMI

Back light control to low power consumption
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2.14 % uminance Sensor
® Sensor: CdS
e Power dissipation(at 25): 100mW
® Temp.Range: -30~+70°C
® | ight Resistance at 10Lux(at 25):min 20, max 50Kohm
® Gamma Value at 10~100Lux: 0.7typ
® Dark Resistance at 0 Lux(10sec after shutoff 10Lux): min 2Mohm
® Peak Spectrol Response: min 550nm,max 650nm
® interface: ADC
® Supply Voltage: 3.3V
2.15 9m GAS Sensor
e Measure: LPG, Alcohol, Propane,Hydrogen, CO and even methane
® Analog output voltage: OV to 5V
® Preheat duration 20 seconds
® interface : ADC
® Supply Voltage: 5V
2.16 %y Touch Keypad
® 12Key Input

® Key Outline Size: 10x10mm

® Supply Voltage: 3.3V
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2.17 4m Sensor Module Block

® Sensor Blockl: +5V, +3.3V, GND, 12C,ADC 2EA, GPIO 3EA
® Sensor Block2: +5V, +3.3V, GND, 12C,ADC 2EA, GPIO 3EA
® Sensor Bl ock3: +5V, +3.3V, GND, SPL,GPIO 3EA

® Sensor Blockd: +5V, +3.3V, GND, ADC 1EA, GPIO 7EA

3. gunseliiudu

3.1
3.2
3.3
3.4
35
3.6
37

gansziagiiflonussqunsygavaassfinniegmely 1 4o
4AUSB (include OS image and Tools) $1Ww 1 49
YAaNy Power 31U 1 YA
Yaaeiteusa USB to Ethernet 31w 1 40
d‘ 1 o
YaenelraNne Ethernet 91U 1 YA
gaae\anse Micro USB $1uiu 1 4n

yagilousenaunisidau dwau 1 ¢

4. nszenulwivesaudindnunda 1 v (v 120x240 w3.) 91U 1 49

0.1 vesadlvuneliitiosndn 120x240 @3 (M x 872) AsgesamvRliidoendy 180 B

4.2 nsganulavivess sdaudndn annsodadawivin videuruwivanls

a3 wuuldouls 1 wih
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1. Duymideud Smart Farm wuuddfzannsaindeudeldazan

2. yeszuunsiieus Software wuy XNode Auto
2.1. Fnda MicroPython 3 n1glulyun
2.2, flelasilo Soda IDE Andenelulnun
2.3. ﬁ*qﬂéf'gasjmt,aﬂamﬁ RGB LED, Light, Humidity,
24, fypdhenaarlausid Button Switch, Limit

3. YATPUUNSIIEUS Hardware Wuu XNode Auto

2.1 Ouwiheusednang Xtensa® Dual-Core 32-Bit LX6
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33 fvheodadudoya vila Flash Memory lildesndy 8M8
1. TugagUnsaldwduieudseuy Smart Farm wuusneg faiosninded
4.1 =@ RGB LED 3mnubitiosndn 1 4m
4.2  n Bearing $1ulivioandt 1 ym
43 ya FAN Srunlidesndt 1 4n
4.4« Roll Screen Imnulaitiosndn 1 4o
45 a4 Attificial Flower dhunuliidesndt 1 49
4.6 % Sprinkler 9nulaitesndn 1 4n
4.7 g Flowerpot d1urlsitiosndn 1 ¢
48 % Plant Stand S1uulsidiosndn 1 ym
49 wa Text LCD drwrubiitosnit 1 4n
4.10 yn Temperature/Humidity tfuias (nelw) Snnuliidesnin 1 g0
411 4 Temperature/Humidity Wuiwes (n1euen) Srulsidesnit 1 4o
412 a4 CO2 Wuiwes Srunubitenit 1 ya
113 % Soil Moisture Wuiwed dnnuliidosndt 1 ¢n
4.14 «m RGB Control §1uiulsitiosndt 1 4
.15 g Water Level iues S1unlsitdesndt 1 4
a.16 9 Pump S1wilifesndt 1 4m
4.17 o Limit Switch Srunulitdesnit 1 ¢
4.18 % Step Motor S1urnlaidesndy 1 ym
4.19 4 Water Container $1urubitosndn 1 ¢
5. gilevszneumsiieui dwnlidesnin 1 yn
s1wazdunduy
1. Feswdwaungiuminiglu 150 Tu udmnniufiasuniludyydeue
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1. Juluu Low creep v3edinin
2. fier amausiugh - GeRamaingsan) / (ACCURACY - (MAX ERROR) laitfasrindall
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2.2. Hysteresis +0.03 #38fnin
2.3, Non-repeatability +0.02 %39n11
2.4. Creep, in 20 min - % +0.025 ¥S8ANI
3. {if" Temperature iouningad

=t i

3.1.  compensation range = °F 0 to +125 / °C -15 to +50 #38an

3.2. operating range = °F -10 to +175 / °C -25 to +80 #3afnIn

3.3.  Yield effect ~ % MAX = °F £0.0010 / °C +0.0018 %#30/n

3.4.  Zero impact — %RO MAX = °F +0.0015 / °C +0.0027 #306n7
4. A electricity Tyiteaninsad

4.1.  Output rating - mV/V (nominal) = 2.0 ¥588in11

4.2.  Zero balance - %RO = +3.0 ¥30ANI"

4.3.  Bridge resistance - ohms (nominal) = 350 #3aANI

4.4. Excitation voltage — VDC MAX = 15 %39/ni1

4.5. Insulation resistance — Megohm > 5,000 #38fn31

5. A7 NATURAL FREQUENCY/DEFLECTION laitdaenin 1.1 bf (5 N) /100 Hz
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1. 95111999 (measurement rate) litioenin 5,000 Rate/sec

A1 Supply 210 USB wu1a 4-6 VDC < 350 mA #38fni

5995 UgENALISATYIINTIMLAYN15TUTIN (Graphing and logging)
frnuaziden (Resolution) lddeanin 16 On
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