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Implementing the Smart System for the Safety
of the Elderly and the Weak

- Focus on Energy Harvest -

Jooyoung Koﬂ HyenkiKimH

ABSTRACT

Recently, as the proportion of the elderly population in Korea has increased rapidly, it has entered
an aging society. As the scope of social activities of the elderly increases, the risk of safety accidents
is also increasing. The traffic accident rate of elderly pedestrians is higher than ordinary people. Although
various smart devices for the elderly are researched and developed, electronic components are often used.
Electronic devices may not be able to be used if charging is not regularly. In this paper, a smart hat,
a smart system for the elderly and the weak, was implemented using solar panels. The system uses
solar energy to provide reliable use of smart devices. It is believed to be helpful not only for the elderly
but also for the weak people by easy to wear the hat.
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Fig. 1. Smart Wear, (a) YAKON(BLACKYAK), (b) U.S. Olympic team[13], (c) Smart Suit(ROGATIS).
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Fig. 2. Example of wearable devices for the elderly. (a) Smart cane[7], (b) Smart earphone[8].
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Fig. 3. A Schematic Design of U—Care Service for Elderly Living Alone in Seongnam City[14].
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Fig. 6. Solar shirt

and Solar windbreaker[22].

Fig. 7. Monocrystalline silicon solar Panel[26].

Fig. 8. Flexible solar pad[21].

Table 1. Comparison of solar panels

Silicon Solar Flexible
Features

Panel solar pad

Flexibility Bad Good

Thickness > 3mm 1mm
Sewing Impossible Possible
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Table 2. Hardware and Development Environment[12]

Components Device Model
MicroController Lilypad Arduino USB
LED Module Adafruit NeoPixel Digital

RGB LED Strip
HC-06
Samsung Galaxy Note 10
LM 393 Sound sensor
jiang Flexible Solar Panel

Bluetooth Module
Smart Phone

Sound Sensor
Flexible Solar Panel

Lipo Battery Charging
Power Supply

Solar Panel, Battery
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Table 3. Amount of current required for system oper—
ation
Components E::r;?i 1:;1?516; Total
Arduino pin 20 mA 3 60 mA
LEDs 10 mA 16 160 mA
Bluetooth ~30 mA 1 ~30 mA
Sound Sensor | ~35 mA 1 ~35 mA
Sum of current ~285 mA
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while (millis() - startMillis < sampleWindow) {
sample = analogRead(A0);
if (sample < 1024) // toss out spurious readings
{
if (sample > signalMax) {
signalMax = sample; // save just the max levels

}
else if (sample < signalMin)
{
signalMin = sample; // save just the min levels
}

}
}
peakToPeak = signalMax - signalMin; // max - min = peak-peak amplitude
double volts = (peakToPeak * 3.3) / 1024; // convert to volts
Serial.print(” ");
Serial.println(volts);

l

Fig. 13. Part of the sound correction program,

when [El<EIEN . Timer
do [(s)af | @ othClient] - 1 IsConnected -
then  sot [EEIED . (ETED to call EIREEEEEaaiS ReceiveSigned1ByteNumber | -

L e
PED . G to | "R
BackaroundColor - B

millisecs

Fig. 14, The data processing part of the App.
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Table 4. Specification of solar cell AAA = It AAAE o] &3t HF97t tiE-E
Contents Specification ojty, AAAE o] £ = HAHZA ALdFFe]
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Table 5. Features of each power supply method

Solar panel

Battery Solar panel & Battery

Direct Connection with

Storage Mechanism
solar panel

Chemical battery

Solar power Management control
supply

Limited by the amount

Power Limitation .
and angle of sunlight

Sable Voltage

Sable Voltage supply by Solar

supply power management control

Energy storage None

Capacity limited

Continuously chargeable

LED7} wzhAlo] 51 ~npEZ ] 71%F0] HhEa) 4
€2l EF0lA Fig. 182 ¢wt 43 o LED7}
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Table 6. Smart hat and smart phone communications

Fig. 18. When general circumstances.
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