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Design and Implementation of Smart Home based on openHAB
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Abstract

More new devices and technologies are recently adapted on homes to aim at enhancing our

lifestyle. But though they are not interconnected each other but controlled separately. To solve this

problem, we have designed and

implemented a common prototype based on openHAB and

RaspberryPi they could speak to each other to create a really automated and smart environment at

home. The proposed prototype can merge the existing variable devices,

add and remove new

features at runtime because of its modular design. The proposed prototype based on a low-cost

platform showed its potential as a smart home and provide a new UX to users.
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[I. Preliminaries
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[Il. Smart Home implementation based
on openHAB2 and Raspberry Pi

opentAB? & 7| $74% thAlshe 2o ohlet ol 4Ael
S BUSm Aok Asge) Asdeln. wep

openHAB? of] 255 519] A28 Sxow A
70w so] ERA2 R E Aok she v 54
& Qg o] B33ek 39S opentAB2 & 438 71
sjAgc) A e dlole A Qo ~E AEs
‘olo] & (item) 0.2 A E2]% AL} ] Au|sl 3he TP AR,
a3 ZAF ke AR gk 5ol 2 = vk webA 2mkE
FolM 54 AA, dF 54 P F4u A9 ID 58 4o
29 glo] ofeldleleh= 43} 7wk FoJobH = Zlojth
o]E F3l 54 AU AuaE WAl A9 Ul v 12s ¥
HAovk flomg AR 4] By e, Aol mg- &
o] ok B9 openHAB2 AJ2-H) Z}Zﬂﬂ 53 Rl 7o
B AR A= vRIgelzhs /g os A 2T 4 9l
AR 5 75 AAT 5 o] g Tl
A='E A8 5 Ak

pocy
[o

S
1o o X
o S 2

Fr

o

r

T H

3.1 Prototype implementation
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Fig. 1. Smart Home structure
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3.2 loT devices of ceiling

Fig. 2. Ceiling 10T devices
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Fig. 3. Living room loT devices

3.4 Exterior monitoring devices
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Fig. 4. Outdoor 10T devices

3.5 Front door devices
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Fig. 5. Front door based on finger print recognition
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double readACCurrent() {

. ADCpeak_average from ADC port

. ADCrms = ADCpeak_average x 0.7071

. Vamplified_rms = (ADCrms x Vref) / 1024
Vrms = Vamplified_rms / 2

Irms = Vrms x AC_Current_Detection_Range
. Irms_calibrated by linear calculation

. return Irms_calibrated

~NOoO oo~ N =

Fig. 6. Power measurement function

3.6 Power monitoring device
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Fig. 7. Power monitoring device

[V. Experiment results
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Fig. 8. Implemented smart home

4.1 User interface
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< Living Room

Status

§ Temperature 27.0 °C
(7) Humidity 67.5%
) DustPM2.5 18 ug/m3
&) pust PM10 19 ug/m3

Fig. 10. Living room (environment sensing)
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Fig. 12. Fine dust monitoring
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Fig. 13. Power graph

4.2 Rule engine
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rule "Lights on at Sunset”
when
channel
then
if (LightsOnAtSunset.state==0ON) {
FrontDoorLight.sendCommand(ON)
FrontDoorDecorations.sendCommand(ON)
LivingRoomLight.sendCommand(ON)
switch
ThreadLocalRandom ::current().nextint(0,3+1):
{ case 0: say("ﬂ“t” | 22x|7F A&HEL");
case 1: say("O{ F/X|1I AoH2");
case 2: say("A '~=' FH|E AlZhL ct");
case 3. say("& ZB7IR");

}

'sun:local:set#event' triggered START

end

Fig. 14. UX example

4.3 Load analysis
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Table 1. Shell Script for Performance Evaluation

parameter shell script

RAM free =h | grep -v +> /tmp/memoryUsage

Load loadaverage=$(top -n 1 —-b | grep "load average:" |
average awk '{print $10 $11 $12}')

System tecuptime=$(uptime | awk '{print $3,$4}' | cut -f1
uptime -d,)

‘free’, CPU %-3}+= ‘top’, ‘uptime’
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Fig. 15. CPU load (%)
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Fig. 16. memory usage (%)
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.4 Cloud service
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Fig. 18. Solar power monitoring WepApp
(http://openhavsmarthome.azurewebsites.net)

V. Conclusions
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