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ABSTRACT

Home appliances controlled platform with Home application is platform that allows user to
control common home appliances via Home application, which is an application on device running
10S10 or later. The platform is the communication medium between application and appliances, do
not need to be manufactured by Apple because they are expensive and hard to find.

The platform is capable of receiving and transmitting data to a Home application for data
processing, and then transmits signals used to control the operation to appliance. Within the
platform there is a section that acts as a communications server for the Home application. And
communication is like a direct Apple server. In addition to receiving and sending data from the
Home application, the platform also has automatic control of the appliance that is controlled by the
sensor readings contained within each platform comparing it with the threshold values, user
defined. Each platform will have different sensors based on the operation of the appliance and can
control only one type of appliance because each type of control uses different control signals, the
control signaling to each platform's appliance must be unique to both the type of appliances and the

form of control command of different manufacturers.
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GP104 (GPIO_GCLK)

GPI017 (GPIO_GENO)
GP1027 (GPIO_GEN2)
GP1022 (GPIO_GEN3)

GPIO10 (SPI0O_MOSI)
GPIO9 (SPI0_MISO)
GPIO11 (SPI0-_CLK)

5V PWR
5V PWR

UART_TXDO) GPIO14
UART_RXDO) GPIO15
GPIO_GEN1) GPIO18

GPIO_GEN4) GP1023

GPIO_GENS) GP1024
N

GPIO_GENG6) GP1025

(SPI_CEO_N) GPIO8

14

(SPI_CE1_N) GPIO7
ID_SC (12C EEPROM)

ID_SD (12C EEPROM)

GPIO16
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MNA 2.8 Raspberry Pi 3 Pinout

(XY 1
2.7 a3 InnNNYUIazaMKgi3H DHTI1

2.7.1 AaanUAves DHT11

D

2)

3)

4)
5)

A11503AANNTY 20-90% RH Taefiaianuiiug +- 5% RH anvazidon
1uns3a 1 % uaaawauuy 8 Ua

A130IAQUNYN 0 -50 DIFEALTYE TAsAIANULLUET +- 2 BIF ATy
AMYaLRealuNISIA 1 oI waIHod LEAINALLD 8 Un

i PIN fianie 4 111818 VCC, DATA. NC, GND

AUNTZUE 0.5 - 2.5 mA (VULTINTIAA) fiseMUusIeU 3 - 5.5 VDC

9 UAd YRy IA (Sample Rate) N 1 3410

DHT11 pins
1 vce
2 DATA
3 NC
4 GND

a

MW 2.9 e TannuruIaz YU DHTI1
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2.8 Tugaiauas (LDR Photoresistor Sensor Module)

. . 4 v Y ! A 7
LDR (Light Dependent Resistor) nsoaIA T UNIULYITAIA TN ﬂﬂ’qﬂﬂim

ad a P 9 [ =\ A Y o Y
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) = A ' Y Y
AMUMUUINUAZHINUUAIANNTENUN LDR U1HAIANUATUNIUITUDYAN

METAL FILM
CONTACT

CADMIUM
SULPHIDE
TRACK
METAL FILM
CONTACT

(a) Basie Structure (b) Symbol

LDR

MNA 2.10 Mmumuualsamuuas (LDR Photoresistor Sensor Module)

2.8.1 pasantifveslugainuas

V< ¢
1) 19wy LDR

D.

[ [
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M54 2.1 MyNgaNlAveslNgadUdygIMdurlsuse

Operating Voltage 2.7t0 5.5V
Operating Current 0.4 to 1.5mA
Reception Distance 18m
Reception Angle +45°

Carrier Frequency 38KHz

Low Level Voltage 0.4V

High Level Voltage 4.5V

Ambient Light Filter up to SO0LUX
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2.10 Tugaasdgyaadunsusa

M 2.13 Tugaadsdeyaadunsuse

M3149 2.2 MyNgaNtAvelugaddyanaeunssa

Operating Voltage 3.2t05.25V
Operating Current 1.3mA

Infrared emission distance 10m

Low Level Voltage -0.3t0 0.7V
High Level Voltage 3 to VCC+0.3V
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2.11.3 Frequency bands
o :

9 ]
Radio spectrum ¥03n11ud Nt lReglusisareg azldsun1sasdelae

International Telecommunications Union (ITU)

M13149 2.3 A1 Radio spectrum Y23ANANGHLIIFiogl Uy 319

Frequency Wavelength Designation Abbreviation | IEEE bands

3-30Hz 105 - 104 km Extremely low ELF -
frequency

30 300 Hz 104 - 103 km | Super low frequency SLF -
300 - 3000 Hz 103 -100 km | Ultra low frequency ULF -
3-30kHz 100 - 10 km Very low frequency VLF -
30-300 kHz 10-1km Low frequency LF -
300kHz- 3MHz 1 -100 km Medium frequency MF -
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3-30 MHz 100- 10 m High frequency HF HF
30 - 300 MHz 10-1m Very high frequency VHF VHF
300 MHz-3GHz I m-10cm Ultra high frequency UHF UHF, L, S
3-30GHz 10 - cm Super high frequency SHF S, C, X, Ku,
K, Ka
30 - 300 GHz 1 cm - Imm Extremely high EHF Ka, V, W,
frequency mm
300GHz-3THz | 1 mm-0.1 mm | Tremendously high THF -
frequency
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o w 7 dy = 4 A (% 2 d
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2.14 nRF24L.01 transceiver module

WA 2.14 nRF24L01 transceiver module

nRF24L01 fi0 single chip 2.4GHz transceiver N3 ounuszuudedivesldsInnea
Baseband §noenuDUF 115U Ultra low power wireless application tagd1m3Ua1iums i
A0 ISM 9 2.400 - 2.4835GHz
Y
v 1 o a v v a 14
nRF24L01 32 eNAASANUUUNITANS WU Serial Peripheral Interface (SPI) 9UNDT
2 A . & DY, . Aq Yo o o ) o
vzl Register map ¥9U52n0UAIY Register N 1Fd1M5UNIAIAILAENTA1DINITHNIY
@199 499 Chip
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51131521314 Radio front end 1182 5£1111UDY Microcontroller 34 Radio front end 14135 GFSK
9
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3’/ 1 1 I 1 1 @ {
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2.15 Raspberry Pi Zero W

{3 Bluetooth (QFi)

MNA 2.15 Raspberry Pi Zero W

. 3 Jd o ' A . 2 g v A o
Raspberry Pi Zero W U195 TUADLNDIIN Raspberry Pi Zero FUYUAINWAU
[ v Y
ANVANTONNAUMNTIFOUADAY Wireless LAN 802.11n 1122 Bluetooth 4.0 tuuuN Tagly
a v v A { . 3 Y
FljudernunuFineglu Raspberry Pi 3 Model B flo Cypress CYW43438 41 1%untlayninis
4 " s o 7 1 v &
weunenUATUBsA, N 1ag Network Adapter H11$119 USB hub lamniu
v ] Y 9 [
WiFi NgnwuAun1iui 1% Raspberry Pi Zero W @115 0150uA09105202 Inadie
[ o @ . a s A A A ] A [l =l [ U
M3 AAITS (command line) 1INABNNIUADSIATOIDUNOY THIAT DU BIRLINU IR Az @ 1N15D
a o J @ 4 A . 1 4 1 ]
AnRaRduesAnuNdAI8MTLINY Bluctooth 18 #4l1ideel¥ USB lumsiyeunednse 11/
4 9
51002108ANUT1UUD Raspberry Pi Zero W HUIZHaNH UL IBUIAGINY Raspberry Pi
=\ 4 @ [ H 1
Zero U non-wireless 1aoH INT 19 d1%05 ARM @21A8I1U Raspberry Pi Model B a0
1 < a g A I U ] o @
p0nu1 11 2012 uATANUEWEIIRN U Y 1GHz 8IUKHI8ANTIVEITEUUEIN
a v 1 v 14
WMo WANNDFULINUDY Model B #91/52noUA28 DDR2 SDRAM ¥11a 512 tung 1ug
g g o YY1 o I a s A 3
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Raspberry Pi Zero W HuTi152@n5nMANAN11 Raspberry Pi juiane @aaziinnuiivuiiolu
5201117AM 31UV Desktop OS taziialinsyaAIos
] < g a S 1A a A [ {
981915091 Raspberry Pi 3 Model B 1iufizthdgasulninldlse@nsnmmsiiun
AN71 2.5 111904 Raspberry Pi LU single-core N33 1¥1ued namsuase uazazanisn
A I ' 4 o o A
i Idiiu 20 mudie ldeulasdyamidTo NEON
g}/ 4 . J ) o
Raspberry Pi Zero W HUALUIANIEWDTA Micro USB IN8INOTALASIF 11T UNS
d' 1 [} . = o % d' 1 [ as A = A d'
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2.15.2 Qmﬁuﬁaﬂlm Raspberry Pi Zero W
1) 1GHz, single-core CPU
2) 521MB RAM
3) Mini-HDMI port
4) Micro-USB On-The-Go port
5) Micro-USB power
6) HAT-compatible 40-pin header
7) Composite video and reset headers
8) CSI camera connector
9) 802.11n wireless LAN
10) Bluetooth 4.0

2.16 Arduino Pro Mini

/NN 2.16 Arduino Pro Mini

. .. 3 4 s Y = o
Arduino Pro Mini WuveialulnsaeuInsameinlszneuais ATmegal68 Halua?

aa o o

vosAzINToNRD Arduino Bootloader HITIDUNALALIOINWARTNATIUIU 14 62, DUNADY

9y o a

<] v A 4 I a 4 A 1 4 ]
HUIoN 8§ A9, SIM@]@@HDBS@ uazﬂmmm 1J’0SﬂE‘T"Ill”Iiﬂl“]f@iJ@]’ﬂL"ll"lﬂiJﬂ@iJW’JM@iIﬂﬂﬂ"lim”lﬂ

¢ v ¢ o vy
WoIn USB llﬂ uawmﬂmmmmqm%mﬂmﬂ USB
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2.16.1 @mauﬁ’ﬁmm Arduino Pro Mini

319 2.4 msmqmauﬂ’ﬁmm Arduino Pro Mini

Microcontroller ATmegal68

Operating Voltage 33Vor5V

Input Voltage 3.35-12 V (3.3V model) or 5 - 12 V (5V model)
Digital I/O Pins 14 (of which 6 provide PWM output)

Analog Input Pins 8

DC Current per 1/0 Pin 40 mA

Flash Memory 16 KB (of which 2 KB used by bootloader)
SRAM 1 KB
EEPROM 512 bytes

Clock Speed

8 MHz (3.3V model) or 16 MHz (5V model)
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Add Accessory

Select an accessory to add to
Home.

Make sure your accessory is powered on and nearby.

PlatformPort FREEZEAIr Temperature
Conditioner Sensor
Platformswitc Light Sensor

h

MW 3.5 WINEHSUINY Accessory voauolnantulan

4 4

e ldvhmsdenmaaseald IddhdeuelnamduTeuvienensasdoyald

Y]

Y ae P A d .
849 Control board Iaen1811 Control board U1 W1I05 HAP-nodelS MiluTusunsy rPi3 9
o o & & o v < o & o A o & &
Sudeyafmdaiuynihimsdsznanalinaedlugamdidimnse 3.1 medegamdaiuae T

Y]

89 NodeMCU W11 UART

v
o

gAR1A9N Control board 92 15 ud mTUMIAIURMAT 0 1% I Tdreu01)
a @ g‘/ = 1 A ~ o w = B~
wanguTauniudioglugluuufe byte 7 2 vosgamidaziinuilu 0x03
3.2.3.3 M391191452%319 Control board N Input board ttag Qutput board
9 1
n1355Ud9903av09 Control board 1in 14 NodeMCU lunisanaedod1snu
S o { g . o [
Input board t48& Output board Ta8 NodeMCU Huazsi1ntiniilu Access point A1 ITUNIT
A 1 (% P 9 an [ 1 9 A o 1 dy
ouaenugUnIalous A1e35M 55 UdIdoyauDY UDP Protocol 11949105 i1auaIuil

<3 [ J
ﬁ)ﬂ\1ﬂ”ﬁﬂj]uﬁ']u']iﬂﬁl]uﬂg']ulig‘luﬂ]ji‘l]ﬁ\i



32

1) MIFVAToYATZNI19 NodeMCU 18 Input board

a 1 A J I o !
MIAAADADAITTZNIN NodeMCU g Input board Aumsihauluaiu

]
o @

QU V=Y 1 H A C‘
MIAIUANSA TR Tag NodeMCU 92 @aamd a0 1uaIsed 3.1 ot uns

e

defvedeyaInd Iy Input board Tugtuuuasil

® Send/Receive 92 5ANNINY 0x06 ADADINITTUTOYAIN Input board
whane
. < .
® idvz1un1 id o4 Input board 1Y
I 1 o o o
® No. Accessory tuanaviszingrvesdseianiuiosNn Control
board ADINTUOYA
X 2 ' 9 A v
® No. Instruction Lﬂuﬂwmaqﬂizgnwmagaw Control board A193IN1T91N
PR
FUIFDTUY
® Value HAUMAY 0x00
® (CRCI16
I 1 4
Lﬂuﬂﬁmaﬂw%’@m No. Instruction UDIULULEDT No. Accessory 1
Input board NNtavYse @ AMNY 1d
2) M35UAoYATZNII NodeMCU Lz Output board
a 1 4 U I 1 o o
MIAAADADA1TTZHIN NodeMCU 1az Output board 1T umsdagad1d
w¥oun1Mvz 1% Output board a4 liarunuaTold I Tasgamdanazgn

=

Y H
41165 Output board HuvEH 2 FUNVUAINMITIN 3.2 LAY 3.3

U

o Q'J o v % d
M523 3.2 YaMFsamSuaalUés Output board nuvaing

Start Id Type switch value

(1 Byte) (1 Byte) (1 Byte) (1 Byte)

0xFF 0xXX 0x01 0xXX




33
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Symbol Parameter (condition) Notes | Min. Typ. Max. | Units
Idle modes
lypp pp | Supply current in power down | 900 | nA
WDD_sST1 | SUPPIY CUTENt in sianaoy-1 moae d £D HA
lypp stz | Supply current in standby-1l mode 320 pA
oo su Average current during 1.5ms crystal 400 pA
- oscillator startup
Transmit
lvop_Txa | Supply current @ 0dBm output power b | 113 | mA
lypo Txg | =UPPIY CUTENT (@ -babm output ] EXT} mA
power
lyoo Tx1z [ Supply current @ -12dBm output b 7.5 mA
power
lyoo Tx1s | Supply current @ -18dBm output b 7.0 mA
power
loo avg |Average Supply current @ -6dBm out- c 0.12 mA
- put power, ShockBurst™
lyoo Txs |Average current during TX settling d 8.0 mA
Receive
lyop_2m Supply current 2Mbps 135 mA
lyoo 1w | Supply current 1Mbps 13.1 mA
lypp 2s0 | Supply current 250kbps 126 mA
lyop rxe |Average current during RX settling E 89 mA

. This current is for a 12pF crystal. Current when using external clock is dependent on signal swing.

. Antenna load impedance = 150+j880

a
b
€. Antenna load impedance = 150Q+j8802. Average data rate 10kbps and max. payload length packets.
d. Average current consumption during TX startup (130ps) and when changing mode from RX to TX

(130us).

e Average current consumption during RX startup (130ps) and when changing mode from TX to RX

(130us).

MNN 3.16 MINTNAI9UYDI NRF24L01

v {q 9 . . .
®  WANNUNIFUDI Arduino pro mini

o
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Y Y A 9 . .. S ¢
Aviain 1diden1% Arduino pro mini 3.3V@8MHz ilugudnaaniugu

< o 1 4
v94 Input board #4649 13 1dn0a Power LED a2 Regulator Y041/05A 92

< 1 ~ [
WwuluvaeN ACT (Active mode) 92 1¥WA 191U 4.74 mA tazluvae

PDS (Dower-Down Sleep with Watchdog Timer enabled) 2 1¥Wa9911 0.90

mA 7331 3.17

ATmega328P Pro Mini Version PWR Source State 50V @ 16 MHz 2.3 V @ 8 MHz

Unmodified RAW Pin
Unmodified RAW Pin
No Power LED RAW Pin
No Power LED RAW Pin

No Power LED, no Regulator VCC Pin
No Power LED, no Regulator VCC Pin

ACT - Active Mode

PDS - Dower-Down Sleep with Watchdog Timer enabled

ACT
PDS
ACT
PDS
ACT
PDS

19.8 mA
3.14 mA
16.9 mA
0.0232 mA*
12.7 mA
0.0058 mA

NA 3.17 M31FNE391UV89 Arduino pro mini

474 mA
0.90 mA
3.90 mA
0.0541 mA*
3.58 mA
0.0045 mA
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® Tvun Low power tWaUseriganasay
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. .S a a g 1 )
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o [ v d‘
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agluTnua Idle 92 1HWE991A1HY 0.90mA +0.90mA = 1.8mA uaz

mmz‘ﬁ@g: Arduino promini @Qiuiwm Active Ung NRF24L01 agﬂuiwm

Transmit ﬂziﬂ?'wﬁ’quuzviwﬁu 4.74mA + 11.3mA = 16.04mA

Freq( 1 ): No edges § Pk-Pk(1): 2.7V

Clear
Meas

 Frequency Period

MW 3.18 ¥3919a17 Arduino pro mini oglu1¥NA Active

Y o Y o & !
1ingl 3.8 PiannI@deuTsunswiensraaousIIaIvLe
. . o Q¥ < = g
Active 1agn1n Active 92 a9 14 Output 11U Low B992IMUN TR0 VUL
Active U528217011/5201% 30 ms uaAINTTETIAINOY I THNA Low
I 1 a @
power dztHuszoznasvana 7.97 s 92 189110 1 Judiee ldndsan 1y

RIasT
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((7.97s » 1.8 mA) + (30 x 1035 * 16.04mA))

8
= 1.85mA

A Y o = Y &2 A
Lummﬂ‘ﬂw@,‘wmuua’aﬂcl%muﬂizﬁ]umuﬂ:}mi} 230 mAh

1L@A991 Input board a1xnsalFau 1dszezminy
230 mAh

1.85mA
2) Flowchart 1U51nsumMsmMaIuves Input board

@

A 4

= 124.32 hr

nrf24101initialize

To mode LowPower mode 8s

y

Read value from light sensor
(value = analogRead(A0);)

Y

Sent value to Control board
by nrf24101

WA 3.19 Flowchart 1154n537139119149049 Input board
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3.3.2.5 Output module

Output module
Control board Outlet

Digital signal , On/Off
; 0V/5V Solid state relay 520V AC

MW 3.20 Block diagram Output module vaauwanlesudnluil¥nusniurasalul
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euaz lusevesnszua Wi 220v Ac lilsalan 1
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1} Input

v
o
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® gungil
® AU
2} Output
o FamnudusuUTAnNA 38 kiz

9 9

. d d' Ly
3.3.3.2 Block diagram uwaawesuiszinmasestSuermea

/ e — . \
1 Temp and humid sensor 1

1 (Input module) !
1

A 1

' Infrared module ! Infrared || se—
; (Output module) 7 T ——

)

HomeKit

a . d A (Y]
NN 3.21 Block diagram !l‘Wﬁﬂ‘V‘Iﬂﬁﬂﬂﬁglﬂﬂ!ﬂiﬂﬂﬂiﬂﬁ1ﬂ1ﬂ
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2) Input module
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3) Output module (Infrared module)
1 4 A o I A o
&4 Output module Vounaavoswasoslsueoimaziiluigesninig
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3.3.3.3 Control board

Air conditioner platform: Control board

iOS Device Raspberry Pi Zero W
el Web server
browser
Output module
Home “ Communicate with ’ ; 38 kHz i
7 S «—>  Processorunit |—>  Controller unit 5 d
application | ! home application Infrared signal

y d 4 (Y]
ﬂ]‘W‘ﬁ 3.22 ﬂ"li@i’]ﬂ!l‘ﬂ‘ﬂﬂ"lf_l‘lu Control board slli’)Q!!Wﬁﬂ?\l@ﬁﬂ!ﬂ%i’)ﬂﬂﬁﬂ@]ﬂ"lﬂ
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ﬂlﬂﬂl!Wﬂ@WﬂgﬁJﬂﬁlﬂqw llélll,f‘i Web server Tﬂ&li$1J‘]Jﬁ}\1ﬂa'1’m$llﬁj§ﬂﬂ"liiﬂiLLﬂiiJﬂ"IiﬁN"l‘L!
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o & 2 \ @ Y s
meluszyumviloununavuandluaiuvesunaavesudanlvuazunaaesy
d‘ U
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14 A [ 1 ~ [} 1 1
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A1W1505U903910 Input module Atag
[l A o ~ 1 4 g 9 [
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2) Communicate with home application
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. . . . o g [ 1
Communicate with home application luunaaosudanl ualudiuves
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A o
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o v Ay 1w 4 A o
1319 3.5 Eﬂ!!ﬂﬂ‘gﬂﬂ"lﬁ’ﬂm‘lﬁ"luiiﬂﬂU!!Wﬁﬂ‘V\Ii’]ﬁN!ﬂii’NﬂiUi’)1ﬂ1ﬂ

Ads Service Value
Tandoluene 001 00
Flansoalfuerma 001 01

Ususzaunaay 010 00 — Auto
01 - Low

10 - Medium
11 - High
USuTnuaveunioal§u 011 00 — Off
21l 01 - Auto
10 - Cool
11 - Heat

YFugamgi 100 value flusvosgurgiia
ansnl$u1ddaud 15 - 30
IR IBAIF e
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3) Processor unit

I xR & [ ~ a [l @
Huszvuilszurananalaved Control board Fuiludrunszinaenumn

v
v o

o 3 { °
531111 Control board tazduiluszvunguvumaadyanalumsaiuguy

%

A o £ = Yy A . P
msmﬂmmmﬁuugﬂuumﬂ"h 1NN1I19N 3.5 Processor unit Y9AUWaanoIy
A @ v K 9 o @ 1 o o J 9
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i < ' A o q ¥ y < .
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ﬁ@ﬂ1iﬂ3ﬁﬂulﬂ%ﬂdﬂ§lﬂﬂiﬂ1ﬁ Processor unit %31311,61@"314 Service Y
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4) Controller unit

11l Controller unit §1 yagUuvudidedyagialunisaiugu
Lﬂ%@ﬂﬂ%ﬁJ@mWﬁmﬂ Processor unit 31404 Controller unit ilzﬁTﬂ‘lfl}TﬁGluﬂﬁ
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3.3.3.4 Input module

Input module

DHT11 Control board
famp > | Temp and humid Digital ‘
Humid > sensor signal

Al d M o
WA 3.23 Block diagram Input module vaaunanvlesuszannsestSuermea
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3.3.3.5 Output module

Output module

Control board ) Air conditioner
IR Transmitter AT A TSRS 5

Digital Infrared
signal Infrared module signal 1 | S—

! d 4 [y
WA 3.24 Block diagram Output module vaaunanvlesulszannsesSuermea
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4 A [ Y
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N 3.25 2993 Output module VoaunanweumasesSue1mea
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