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Abstract

In the modern society, psychological diseases and impulsive crimes due to stress are occurring. In order to
reduce the stress, the existing treatment methods consisted of continuous visit counseling to determine the
psychological state and prescribe medication or psychotherapy. Although this face-to—face counseling method is
effective, it takes much time to determine the state of the patient, and there is a problem of treatment
efficiency that is difficult to be continuously managed depending on the individual situation. In this paper, we
propose an artificial intelligence emotion management system that emotions of user monitor in real time and
induced to a table state. The system measures multiple bio-signals based on the PPG and the GSR sensors,
preprocesses the data into appropriate data types, and classifies four typical emotional states such as pleasure,
relax, sadness, and horror through the SVM algorithm. We verify that the emotion of the user is guided to a
stable state by providing a real-time emotion management service when the classification result is judged to be
a negative state such as sadness or fear through experiments.
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(Electrical bio-signals)S ZAslwW A Al 2 W
7wt VAR AV WatUSS e
th [4]. o] AAA WIE o] g3 A #H

Al
2R3 Abgre] ARl VIS, =%, FER &
AANA B Beld WEE AMZ 3
sta, ZAvEelHES FR}HoR FAs
4L EHFE F At 2 F FAAA #AFZE
HEatA BEFSFAY AHH R {FAH 2A
o o}edF S WA= Wiyt UEdn. o W

/\;q]o %L;g
A

1o

el Alz=gloltt [5].

2 = dAes I 3w AV A=Es

A3k GSR(Galvanic Skin Response) A4 <}

Z k=2 =2 35l= PPG(Photoplethysmogram)
olH & o] &3, 7|, B, €5, TE v

e ||\

7} S SVM(Support Vector Machine)S ©] &3}
o EFdt. 2 ZAE AEACA @A 7 A
AHE g8, =9 "y (Lighting therapy) <t
ol2n}l H g9 (Aroma therapy)E Ea 223

B o= % o
& MFAA FAS AAsHaL, 3FelAE Al
tet= ~vtE g #e] Alade] dAA AR
of 7} FA 84 dig FAVIES AU,
47 ol A I EF 9

71E AR BE AzddA FLIE JES
AAE Ecke WA s =4dste Ht
Usolth #AdE& sk e &d A4
AE olgstAY, bt AANNE ol &8t <
AT B dueFor AL BEHIe W
LR

] = %

oV
mO
oZ
__)‘4_1“
=
R

i
o

Amplitude)®} PPL(Pulse-to-Pulse Interval)]
2714 E4 dolHE SVM dugFoz 7ZHA
7 214 9 1S Altst A
o] duElFe AITEE T4%E AN AAS
539t [6]. Kurniawan= GSRE o] §319]
Zhd el digk 2EH2E FAHGASH, o

[e) H &2 =]
#HaE BRI A

7HA AEFA s wR/7IE FI 74, 49 2
A, 3 AdFes EFSIY e, GSR ¥y
obu g} Speech TlolElE & &ate] #ABS &7/
b WehS AbstAow, Y] ~EdH A
of tal] °F 70% A== EHAT [7]

g AA AAME &3 WHoZ  Kang
PPG ¥4t ofyegt S A= dolHE o] &3}
of 1zkel 718, £F, e, ARG HE SVMY
2 ES T AIEES 74%E EFSA o,
&% S ofZvt HggE HAS Aot
v Al2"s AdstAn [8]. Leed tE AlA
& Tl HAE "Wy RAERE 5 2%
dolE & wWol=ga, Atste AT EH/
&1 2% DBN(Deep Belief Network)S & &
st o, w7t 90% = YERRtth (9]
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Fig. 1. The whole architecture of the proposed smart
emotion management system
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Algorithm 1. Bio-signal Preprocessor

Input :
GSRdata : GSR Data Array
PPGdata : PPG Data Array
Output :
Refined_data : preprocessing GSR and PPG Data Array
Algorithm :
error_control ( GSRdata, PPGdata )
{

gsrOutval = near_variation_maxindex(GSRdata);
ppgOutval = near variation_maxindex(PPGdata);
GSRdata[gsrOutval] =
(GSRdata[gsrOutval-1]+GSRdata[gsrOutval+1])/2;
PPGdata[gsrOutval] =
(PPGdata[ppgOutval-1]+PPGdata[ppgOutval-1])/2;
Refined data = ( GSRdata, PPGdata )
return(Refined data)

Fig. 3. The pseudo code for bio-signal preprocessor
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Algorithm 2. Bio-signal Feature Extraction

Input :
GSRdata : GSR Data Array
PPGdata : PPG Data Array
Output :
feature : Data of gsrMean, ppgMean, gsrCV, ppgCV
Algorithm :
feature_extraction( GSRdata, PPGdata )
{
gsrMean = mean(GSRdata);
ppgMean = mean(PPGdata);
gsrCV = sum(abs(GSRdata-gsrMean);
ppgCV = sum(abs(PPGdata-ppgMean);
feature = data.frame(gsrMean, ppgMean, gsrCV, ppgCV);
return(feature);

}

Fig. 4. The pseudo code for bio-signal feature extraction
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Algorithm 3. Emotion Data Classifier

Input :
Train_data : Training Data Array
Test_data : Test Data Array
Output :
Data_predictions : Classified Emotion Value
Algorithm :
data_classification( Train_data, Test data )

data_classifier = ksvm(situation, Train_data, kernel =
"grbfdot",

C = 0.1);

data _predlctlons = predict(data_classifier, test data);

return(data_predictions);

}

Fig. 5. The pseudo code for emotion classification
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Fig. 6. Actuators of emotion control part
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