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ABSTRACT

Applying electric appliance for convenience within the household is widely
used nowadays. Including control, verify, access or apply-a remote electric appliance
by connecting tothe internet (Smart Home), The oreanizer has the idea to develop
the technology, not only facilitate for older person, but also facilitate for general
person. Smart Home has many control systems including Lighting control system,
Smoke detector system, Alarm system, Web Service system and Emergency Switch
system.

The work of smart home for the older person system. Use the Raspberry Pi
board to collect command sets and execute commands on the device in the
system. Using 5V DC connected to the board and 220V AC connected to electrical
appliances. 5V relay is a device connected between the board and electrical
appliances.

The results from this research. Can be used to comfort older person and
general person in house. Without effect on the daily routine. The system can be
controlled by the Internet. Used in the development of electronic systems for the

elderly in the future.
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CPU
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| GPU

J

| Memory (SDRAM)

" System on a chip (SoC)

Tuwaa B

O ) QCINCS BT
]
! Taoa A f

E Broadcom BCM2835
| (CPU, GPU, DSP, SDRAM and Single USBPort)

| T00MHz ARM1176J2F-S core

i{ARMll family, ARMV6 instruction set)

} Broadcom Video Core IV @ 250 MHz

| OpenGL ES 2.0 (24 GFLOPS)
1

| MPEG-2 and VC-1, 1080p 30 h.264/MPEG-4 AVC high-profile decoder
!and encoder

256 MB (shared with GPU) | 512 MB (Shared with GPU)
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Onboard storage
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Low-level peripherals Low-
i level peripherals

l
Power ratmgs

‘ Power source

5!
1300 mA (ISW) 700 mA (35w)

i Tua A ‘ ‘Imﬂa B
'3 1(direct form | 2 (vla the buitd in |ntegrated 3- port USB
BCM2835) ' hub)

|ACSI mput connector allows for the connection of RPF
E designed camera module (panuuuslidsureiiu Raspberry Pi
Camera Module Iﬂdmm")

Composrte RCA (PAL and NTSQ), HDMI (rev 1.3 & 1.4), raw LCD
= Panels via DSl 16 HDMI resolutions from 640x350 to 1920x1200

pius various PAL and NTSC standards.
( VNEf'rNLLU‘U o Uy RCALazuy HDMIY

! 3 5mm ack HDMI, and as of revision 2 boards, I S audio (also
potenttauy for audio tnput)

SD/ MMC/ SDIO card stot (3 3V card power support only)

| 107100 Ethernet (8P8C) USB adapter on the

None
L‘(hlrd port of the USB hub

8 x GPIO, UART, I'c Bus, SPI Bus with two chrp selects, | *s audio
| #3:3V, +5V, Ground

- NY

15 Volt via Micro USB or GPIO header

| 85.60 mm X 53. Mm (3 370 mch %2125 inch)

45g (1602)
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ACT #o Ianaus SD Card Access (@L3e7)

PWR Ag lWlagiug 3.3V Power (L)

FDX e Tlaauz Full Duplex LAN Model B (difla2)
LNK Aa llagus Link/Activity LAN Model B (81387)
100 Ao @ uy 10/100Mbps LAN Madel B (@widias)

FumuAN LAN (EAN Controller)
Wosm USB 2:0 99u7u-2 wain
W5 RJ-45 Ethernet LAN 10/100Mbps

& ‘ o Y| 1 [%)
woin CSI (Camera Serial Interface) dmduitousisluganaas

wodm HOMI dwduifeusadaaiunnuazid
3w Broadcom BCM2835 ARM11 700MHz

wasa Micro USB Power dmiutliulviiueisasuasn Raspberry Pi

wasa DSI (Display Serial Interface) g miudadauaniaa 1y ouaAIHALUY

Screen LHudu
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G VirtuzlBox Host-Only Ethernet Ad.. .aﬁ CQualcomm Atheros AR936x Wirel

gﬂﬁ 3.8 ¥4 Network Connections

3.3.2.3 Aanv279 WiF ududan Properties

T &0 Networkand Internet + Network Connections v O Fearch Nefivork |

Organize v Connect To Disable this network device Diagnose this connection

L"‘. Bluetooth Network Connection :’a Ethernet
— Net connagt=4 — fitabwork caltednplugged
* e Bluetooth DevicePersondlines x ff'?" Qualcomm Atheros AREIN/E1758

l; VirtualBox Host-Only Network |
- |
o Disabled

7 VirtualBox Host- Only Etherneteigd... ‘
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Create Shortcut
Delete
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T
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SUT 3.9 Wi-Fi Properties
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3.3.2.4 \ilefiviiena Wi-Fi Properties uanstuan Widenluil Sharing wéh
a al 4 i
AaNBNYNIBY Allow other network users to connection through this
computer’s internet connection winau OK

Intemet Connection Shan'ng

Allow other network users to connect through this
computer’s Intemet connection

Allow other network users to control or disable the
shared Intemet connection

= .
JU% 3.10 Sharing Network
9 P P I v] 2 i a0 1 '
dunan Wi-Fi 8nAsaaziiuindieng Shared uansoy

= Wi-Fi
- i s
e o Akexorcist, Shared
d@ Cualcomm Atheros ARS58x Wirel...

5Ufl 3.11 Shared Wi-Fi



23

3325 Weusiaany LAN szwinensuianesiu Raspberry Pi Tnelil
Raspberry Pi ag@asfimiun IP Address \Uu DHCP dladouseans LAN Buufosudn
#i Ethernet as@udausausiaanziu Unidentified network

l-_ZH v b f‘ <« Network and Intemnet » Network Connections » v & Search Network Connecti.. 0

QOrganize »

E’. Bluetooth Netwerk Connection h! Ethernet
Wy
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9 Bluetooth Device (Personal Area ... w7 Qualcorm Atheros ARSTT1/2175
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—

- - N
~ iy Disabled

-
o Akexorc
o TP ; il e
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o tot connected 3 leqevw.nw Uneie
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=) t7 1 g t %4 4:‘ 1 F,
3.3.2.7 Wlefwieng Status uanausn Tinafu Detail

| Genéral -:
CmChon T W ooer A v e v e e e . e P e A P R S
IPv4 Connectivity: No Internet access

IPv6 Connectivity: Mo network access
Media State: Enabled

Duration: 00:04:20
Speed:

;L Deta"‘j

100.0 Mbps

JU 3.14 visina Ethernet Status

3,3.2.8-1114%. IPvd Address 1ind8e1aie 192,168 1371 fatuiiuedn
Raspberry:PifiaedlJP Address A 192.168.137. xxX Iaefl XXX Faiaalaqdilylly o
vide 1 FadhvotaneimuntilaeSaludR (OHCP) ushay XxX Mdululdiusida 2
fla 255 et nseemla-IP Address veauasn Raspberry Pi fidousaiu
ABNTAABINIUNN Ethernet Fosldlusunsiauny IP Address wagii IP Address
lugalusunsudimsvhey suduisiiasainitg



Network Connection Deiarls

| Property Value
| Connection-specific DN...
| Description Qualcomm Atheros AR8171/8175 PCI-E(
Physical Address 54-A0-50-36-D4-50
| DHCP Enabled Mo
{ IPv4 Address 192.168.1371
|Pv4 Subnet Mask PSSP IS e
IPv4 Default Gateway
{ IPv4 DNS Server
| IPv4WINS Server
| NetBIOS over Tepip En. . Yes
| Linkdocal IPv6 Address fe80..d4c.71b7-d066 2ef2%.3
| IPv6 Default Gateway
| IPv6.ONS Servers fec0.0.04::1%1
fec;0.04ff. 2%
fec.0:GHfF-3%1

Tk

", G

..... B

tr‘ 192.168. 137& p:@raspbenyp».'; { s

= B

e Edit Setup-Control 2 Window Help

'
U

o 2 ! ) & o P I 1 o 3
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3.3.3 nswanlusunsuvsd Raspberry Pi gmsunisuansnaluniu

Raspberry Pi 9ndudaadinisswemlusunsy dwsumsldauilaidusiigg alu
P da  w 4 o ] 1ol o ¥ =i s o &
lUsunsy Raspbian Nfafuuesamasasniulilll Sstasiinsanilvanileddunsudu wae
Waldeuiendu lnefitunsunisiafslusinsu fad

a, v p - | .o o @
3.3.3.1 Weanta Lxterminal lnenisieusie Raspberry Pi tivatsuands
JERERY

33.3.2 1Fde sudo apt-get update && sudo apt-get upgrade ¥inn13
Sanlusunsuiiugu

3333 s sudo-aptgetinstall python-dev
sude apt-get install python-rpi.gpio

335.4 14drsudo apt-get install apache2 php5'iibapache2-mod-
php5

3335 14A141 sudo service apache2 restart 1ito3amsy
3336 difads sudo nano /etc/sudoers
L%ﬂuﬁﬁ’aLﬁmﬁﬁméwqmawﬂﬁwﬁa www-data ALL=(root) NOPASSWD:ALL

4 o Q'J o at d v v o q:l
3.3.3.7_WasuAds HTML dwsunisuansnaiiviadu 1esltrds sudo
nano Avar/www/index.htmt uiafiungaddsdmiuldsunsulaUnviaanly

@ a2 =l ) v
3.3:3.8 vuiinpsilasuilas waasanrsentunindiu Teenasly 1P
Address untifiagiiu

h(— ¢ | @ 18216813793 . ( 0O ;
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File Edit Setup Control Wndow Help
'urju pljthun onl.puy
s channel is alveady in use, continuing anuday.

disable Harnings.

9% 7 99 |
h 192.168. 13? 93 pv@raspberrypl. -~ VT AL
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Smart Home for Older Person
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| Aoplying eleetiic appliance for convenience within the household 1s widely used nowadays. Including
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@ Smart Home for Older Person
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control, verify, access otapply a remote electric appliance by connecting.to the intemet (Smart Home).
The organizer has the idea ta develop the technology, not Gnly facilitate fer older peison, but also
facilitate for general person. Smart Home has many-control systems including Lighting contrel System,
Smoke detector system, Alarm system, Web Service system and Emergency Switch sysiem.
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yaA1da Python Unvaanly
import RPi.GPIO as GPIO
import time
GPIO.setmode(GPIO.BCM)
pinList = [3]
for i in pinList:
GPIO.setup(i, GPIO.OUT)

try:

GPIO.output(3, GPIO.LOW)

print "ON"
except Keyboardinterrupt:

print " Quit"

GPIO.cleanup()



yaAEs Python Uanaanlw
import RPi.GPIO as GPIO
import time
GPIO.setmode(GPIO.BCM)
pinList = [3]
for i in pinList:
GPIO.setup(i, GPIO.OUT)
SleepTimeS = 0.2
SleepTimel =0.5
try:
GPIO.output(3, GPIO.HIGH)
print "OFF"

except Keyboardinterrupt:
print " Quit"

GPIO.cleanup()



yaAds HTML wsdunaida-Uavaoalw
<html>
<head>
<meta charset="UTF-8" />
</head>
<?php
if (isset(S_POST['ON'))
{
exec("sudo python /home/pi/on.py");
}
if (isset($_POST['QFF'))
{
exec("sudo python Zhome/pi/off.py");
}
>
<form method="post">
<button name="ON">turn On</button>&nbsp;
<button name="OFF">turn Off</button><br>
</form>

</html>



yadrdaduwesnsaduady
import time
import botbook mcp3002 as mcp #
smokelevel= 0
def readSmokeLevel():
global smokelevel
smokelLevel= mcp.readAnalog()
def main():
while True: #
readSmokeLevel() #
print ("Current smoke level is %i " % smokelevel) #
if smokeLevel > 120:
print("Smake detected")
time.sleep(0.5) # s

if name_=="main’";

main()
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TECHNICAL DATA

MQ-2 hitp://mwww.hwsensor.com

MQ-2 GAS SENSOR

FEATURES
Wide detecting scope Fast response and High sensitivity
Stable and long life Simple drive circuit
APPLICATION

They are used in gas leakage detecting equipments in family and industry, are suitable for detecting
of LPG, i-butane, propane, methane ,alcohol, Hydrogen, smoke.
SPECIFICATIONS

A. Standard work condition

Symbol Parameter name Technical condition Remarks
Ve Circuit voltage 5V+0.1 b AC OR DC
Vi Heating voltage 5V+0.1 ACOR DC
R, Load resistance tan adjust
Ry Heater resistance 33Q+5% Room Tem
Py Heating consumption less than 800mw
B. Environment condition
Symbol Parameter name Technical condition Remarks
Tao Using Tem -20°C-50C
Tas Storage Tem -20°C-70°C
Ry Related humidity less than 95%Rh
0, Oxygen concentration 21%(standard condition)Oxygen minimum  value is
concentration can affect sensitivity - | over 2%
C. Sensitivity characteristic
Symbol Parameter name Technical parameter Remarks
Rs Sensing IK Q30K Q Detecting concentration
Resistance (1000ppm iso-butane ) scope:
' 200ppm=5000ppm
a Concentration LPG and propane
(3000/1000) Slope rate <0.6 300ppm=5000ppm
isobutanc butane
Standard Temp: 20C£2C VeSOl i 4 (edng 0§ i
Detecting idity: 65%£59 . methane
C(mdjtjoi Humidity: 65%+5%  Vh: ‘SV:I:O. I 300ppm=5000ppm Hy
Preheat time Quer 20halr T 100ppm=-2000ppm
Alcohol

D. Structure and configuration, basic measuring circuit

Parts Materials
I | Gas sensing Sn0;
layer

2 | Electrode Au
3 | FElectrode line Pt
4 | Heater coil Ni-Cr alloy
5 Tubular ceramic AlOs
6 | Anti-explosion Stainless steel gavze

network (SUS316 100-mesh)
7 | Clamp ring Copper__plating Ni
8 | Resin base Bakelite
9 | Tube Pin Copper plating Ni

¢ Configuration A Configuration B

A $ A

Al

- Structure and configuration of MQ-2 gas sensor is shown as Fig. 1 (Configuration A or B), sensor composed by
micro AL203 ceramic tube, Tin Dioxide (SnO2) sensitive layer, measuring electrode and heater are fixed into a

TEL: 86-371- 67169070 67169080 FAX: 86-371-67169090 E-mail: sales@hwsensor.com



HANWEI ELETRONICS CO..LTD MQ-2 http://www.hwsensor.com
crust  made by plastic and stainless steel net. The heater provides necessary work conditions for work of
sensitive components. The enveloped MQ-2 have 6 pin ,4 of them are used to fetch signals, and other 2 are used
for providing heating current.
Electric parameter measurement circuit is shown as  Fig.2
E. Sensitivity characteristic curve

MQ-2 , b a ;
| 10 e : - i —— Fig.3 is shows the typical
— I sensitivity characteristics of
. B the MQ-2 for several gases.
in their; Temp: 20°C .
dity: 65%
- Humidity: 65%.
i O, concentration 21%
RL=5k @
-Ro: sensor resistance at 1000ppm of
Hsin the clean air.
= Rs:sensor resistance at various
LN concentrations of gases.
= ——H2
~—@—LPG
—&— CH4
— 3= C0 SR ] | )
| —%—alcohol :‘t“ﬁ
—&— smoke ) T
| ~—+—propane || | ,
=—f=air
7 A RSt
0.1 >
100 1000 10000
Fig.2 sensitivity characteristics of the MQ-2
{ +\ 18 | |
N G v O :
S B SR Fig.4-is shows the typical dependence of
o B2 ——{ the MQ-2on temperature and humidity.
% 4 e ——— Ro: sensor resistance at [000ppm of H, in air
72} o 08 oS / at 33%RH and 20 degree.
223 0.6 - Rs: sensor resistance at 1000ppm of Hs
04 Fig4 at different temperatures and humidities.
- |
0:2 | degree
Y
=20 =10 0 10 20 a0 40 4 50 60
SENSITVITY ADJUSTMENT

Resistance value of MQ-2 is difference to various kinds and various concentration gases. S0,When using
this components, sensitivity adjustment is very necessary. we recommend that you calibrate the detector for
1000ppm liquified petroleum gas<LPG>,or 1000ppm iso-butane<i-C4Hio>concentration in air and use value of
Load resistance that( R;) about 20 K Q (5K Q to47 K Q )

When accurately measuring, the proper alarm point for the gas detector should be determined after
considering the temperature and humidity influence.

TEL: 86-371- 67169070 67169080 FAX: 86-371-67169090 E-mail: sales@hwsensor.com





