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ABSTRACT

In this paper, we implemented a LED sensitivity illumination system, being driven in response to changes in the biological
signals of GSR and PPG signal. After measuring biological signals of a human body from GSR and PPG sensor modules, MCU
decided the state of relaxation or arousal of the subject, being based on the wake relaxation identifying map proposed in this
paper. A developed LED sensitivity illumination system makes the subject to reach a normal state by giving a change of the LED
illumination color, corresponding to a state of the subject.
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Fig. 1 System block diagram
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. Qubs ol PPG Tt

6
Fig. 6 General PPG waveform
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Fig. 7 PPG waveform that pass the schmitt trigger
circuit

a8 8 E*KIT S™A
Fig. 8 E>-KIT determination photo
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Table 1. Measuring error E>-KIT and developed

PPG module
E2-KIT Developed PPG Error
module
72 72 0
78 80 +2
71 73 +2
7 76 -1
72 72 0
63 70 +2
63 68 0
70 68 -2
72 72 0
80 80 0
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Table 2. RGB combination table

Color Red Green Blue
Red 255 0 0
Green 0 205 0
Blue 0 0 255
Yellow 255 255 0
Sky blue 0 255 255
White 255 255 255
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Table 3. The value of heart rate of time after

exercise

. - developed

time E*-KIT PPG module error

EARH 124 122 -2
after 5 127 123 4
minutes
after 10 112 113 1
minutes
after 15 111 108 -3
minutes
after 20 109 106 3
minutes
after 30 103 100 3
minutes
after 45 100 102 )
minutes
after 60 98 9% -2
minutes
atter 90 94 91 -3
minutes
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aft?r 120 2 5 43
minutes
aft.er 140 77 80 3
minutes
after 160 7 775 05
minutes
after 180 7 765 05
minutes
after 2001 25 5 755 +3
minutes
4. 7H = AZH4ao| mE PPG &S

Table 4. PPG signal of time after sleep

. before after 5 after 10
subject . .
sleep minutes minutes
1 72 62 57
2 76 66 62
3 68 62 60
4 68 60 58
¥ 5% 6& 499 APAE oz 0% AY
F(ANA 2EHZ) GSRY PRGE 248 Aol
3, GSR SAETEE OAY HEE}F AMHES
0w AZAGH 2AALS AelE hepisich. 21
Az 1019 AH Azt Fagke ehA o
AAEY] Aozt EAEARE GSR #2& 05~0.89]
Ago] gastn AMERE 4~12pme 2ESS
solsie.
5 AY T GSR el Haigh
Table 5. Change value of GSR after the game
subject GSRI[V] change value
1 0.807
2 0.558
3 0.668
4 0.812
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Table 6. Measure heart rate after the game

. after 30 minutes
subject normal
of game
1 73 81
2 66 78
3 72 80
4 63 72
248475 EdZ GSR, PPGl uldh shigs o
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Relaxation
|Low
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= 0.5 | [Bpm]
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High
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| Re-
measurement |
|
¥
a8 11, AEE A K5 B

Fig. 11 Stress identifying map
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