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Abstract

Research article on the development of wireless lighting controllers for the
elderly. Its purpose is to make it easier for the elderly to turn on/off the lighting system
when they need to go to the toilet at night. The wireless lighting controller is divided into
3 parts, which are footswitch, transmitter sector, and receiver sector. The footswitch is a
doormat with multiple piezoelectric hidden inside. It connects the transmission sector
with wire. The transmitter sector monitors the voltage level from the piezoelectric before
transmitting the Zigbee wireless signal to the receiver sector that controls the lighting
system with a relay. For testing the performance of the lighting controller is divided into
3 steps: testing the peak to peak voltage (Vpp) of the piezoelectric, Zigbee wireless
transmitting/receiving test at a distance of 10 meters, and testing the operation of the
lighting controller. The statistics used were average of Vpp (Vpp, avg), received signal
strength indicator (RSSI), and percentage of operating errors (%Error). The test results
showed that the piezoelectric has Vpp, avg of 2-3 volts when fully stepped on the
footswitch. As for the reception/transmitting effect, it was found that without obstacles,
the RSSI value was -62 dBm to -56 dBm and the RSSI value was -84 dBm to -70 dBm with
obstacles. RSSI value on different floors was -88 dBm to -81 dBm. On a flat floor with or
without obstacles, %Error was 0 percent, but when tested at a 90-degree position, %Error

was 73.33 percent.

Keywords: Wireless lighting controller, Zigbee, Elderly
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Figure 2 The sequence of operation of the wireless lighting controller
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Figure 5 Testing data signal receiving/transmitting via different floor,

A) top view B) side view
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Figure 6 Footswitch A) piezoelectric connection pattern inside the doormat,

B) the external shape of the footswitch

1.2 nedsdnyynd

17

ludrunadsdyaralsenauludmeasiugananedivssysuiulilundes

AAsuIUIA 16.5x12x7 wuRAT dananslunind 7A (Figure 7A) lapatsusnnassilaing

= '

AuANNIYIIUTeInIndedya I Inuandnur sy wasdendeunindmsuiouse
fuaiatin fauandunmil 78 (Figure 78) ﬁgqumﬂdaé’zy@ymﬁmﬁﬂmiﬁﬂmu Ao dlefidmyaa
wssulntieiuanesaiudiind MUl Ssihuihfinseaeussfuussiuliihanalndiinney
detoyadyanailwitlug Zigoee1 Fuihmihiudasdyanailwitlubundudyaainglugiu
Aud 2.4 3nziBim (GHz) Wledwndudyaudeyaludiniaiudyyusold Tasilundssng
Tyifinszuanss (DC adapten) vihutidideundanuluiinliud MCU1 uae Zigbeel auandly

A 7C (Figure 70Q)

working indicator light | B
switch

Zigbeel

Dc Adapter

.)» C

| MCU1 |_>| Zigbeel
DC Adapter
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Table 1 Test results the V,; ,,, generated by the piezoelectric
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Position 1 Position 2 Position 3 Position 4 Position 5 Position 6
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Table 2 The results of testing data signal receiving/transmitting

RSSI (dBm)
Test method Success (%)
Zigbeel Zigbee2
1. No obstruction, distance 10 meters -62 to -58 -58 to -56 100
2. Obstruction, distance 10 meters
2.1 Steel grating wall -93 to -84 -87 to -81 100
2.2 Plastered brick wall -84 to -77 -79 to -71 100
2.3 Human body mass 84 kilogram -80 to -75 -719 to -74 100
2.4 The magnetic field from the fan
-81 to -77 -80 to -75 100
motor
2.5 Mobile phone signal (calling) =76 to -73 -73 to -70 100
3. Level floor
3.1 43 Degree, Distance 6.3 meters -87 to -85 -86 to -81 90 to 100
3.2 90 Degree, Displacement 4.5 meters -88 to -82 -86 to -81 70 to 100
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Figure 10 The strength of receiving/transmitting signals and percentage success,
A) No obstruction, B) Steel grating wall, C) Plastered brick wall,
D) Human body, E) Magnetic field, F) Mobile phone signal,
G) 43 degree, and H) 90 degree
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(Table 3) fail

Table 3 Operation test results of the wireless lighting controller

Test method %Error (%)

Foot placement  Position Position Position Position Position Position

Receiving/transmitting 1 2 3 4 5 6
1. No obstruction 0 0 93.33 86.67 100.00 0
2. Steel grating wall 0 0 100.00 100.00 100.00 0
3. Plastered brick wall 0 0 93.33 80.00 100.00 0
4. Human body mass 84 kg. 0 0 100.00 93.33 100.00 0
5. The magnetic field from 0 0 100.00 100.00 100.00 0

the fan motor

6. Mobile phone signal (calling) 0 0 100.00 93.33 100.00 0
7. Different floor 43 degree 20.00 13.33 100.00 100.00 100.00 6.67
8. Different floor 90 degree 73.33 80.00 100.00 100.00 100.00 73.33

N3 3 (Table 3) WlowBeuasuuaindiingrenmsaniminundlusumia
71, 2 uaz 6 lfiAdenudelifdfinunsenimeddyyiasiunasudyanaiisses
10 w3 wafildanmanageudi 15 ast Wiuldhamuaussukasa iy lSanerhaulad
AruAanan uwiilenpaeufuiiuisseiy gaemuausruukasEhauul e uRanaatu
namfe fuseszdu 43 esmianufiawan 1 ads de3 ads Andu %Eror 6.67 @ 20
Wosiug dnflusnesesiu 90 o danuRawatn 11 ade fe 12 ada A %Error 73.33

9 80 Wasidud wanINTULIBTIUAIUUAINTLNNAIENITAIUNNUNUNR LUAIWALIN 3, 4 WAz
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