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Abstract: Physiological signals are external expressions of emotions. Mood changes can be expressed
by changes in physiological signals. Because these performances are not controlled by the individual's
subjective consciousness, the conclusions will be more objective and correct. The method based on
statistical features is difficult to describe the complex changes of physiological signals, so the J48
decision tree is used to train and identify the chaotic characteristics of physiological signals in article.
It has many advantages in solving multi-class or classification problems, such as high accuracy, fast
classification speed, and simple classification rules. The chaotic feature matrices include the extracted
chaotic feature parameters, which are combined with the J48 decision tree classifier to recognize four
different emotions. The results show that emotion recognition of physiological signals based on chaos

theory is feasible.
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1. Pit van dé

C6 nhiéu loai nhan dang cam xtc, bao gém nhan
dang cam xuc cua cac tin hi¢u sinh ly, co thé, khuon
mat va giong noi [1]. Két qua bi anh hudng cha
quan bai nhiing c4 nhan dugc thir nghiém dé bi ton
thuong, khong thé quan sat dugc cam xuc thuc sy.
Tin hiéu sinh 1y ciia ngudi dugc kiém tra khong bi
c4 nhan diéu khién chu quan ma bj tac dong bdi cam
xtc ma nhimg dao dong tim trang nho ciing c6 thé
gdy ra nhiing thay d6i vé tin hiéu sinh ly. Chiing ta c6
thé nghién ctru cac tin hiéu sinh 1y & nhitng thong sb
dac trung nhat dinh dé nhan biét dudi nhiéu cam xtic
khac nhau. Nhiéu tin hiéu sinh 1y ctia phan tich tinh
cam duoc thuc hién béng cach phan tich cac tham )
dac trung hoac su Kkét hop ctia cac tham sb dic trung,
tim kiém xem liéu c6 mbi quan hé anh xa tuong ng
gilta ching va cdc trang thai cdm xuc khac nhau hay
khong. Tin hiéu sinh 1y chira nhiéu thong tin. Thong
qua viéc phan tich thong tin c6 thé hiéu r5 hon vé co
ché bén trong cua cac hién tuong sdng khac nhau.
Trong chan doan 1am sang diéu tri bénh va ngudi
khuyét tat c6 thé duoc dao tao phuc hdi chuc nang.

Gido su Phong thi nghiém Truyén théng MIT
Picard[2]. Phong thi nghiém dai hoc Augsburg T
Durc[3], thu thap cac dbi tuong gidng nhau trong bon
tin hiéu sinh ly do &m nhac giy ra dudi cac trang
thai cam xuc khac nhau (tin hiéu dién co. Tin hiéu
dién da va tin hiéu ho hdp).Nam 2004, KH Kim, SW
Bang va SR Kim [4] cia Han Qudc d phat trién hé

théng nhan dang cam xtc dya trén cac tin hi¢u sinh
ly. Dir liéu thuc nghiém dugc st dung trong bai viét
nay dugc ldy tir phong thi nghiém cua trudng dai hoc
TP.HCM Augsburg ¢ buc

2. N§i dung nghién ciru

2.1. Lwa chon by phén loai

Trinh phan loai dugc str dung dé thay ddi 4nh xa
hdn loan thanh mot danh muc nhét dinh, dua trén bai
toan phan tich cam xuc cua nhiéu tin hiéu sinh 1y c6
thé dugc chuyén thanh bai toan phan loai trong nhan
dang mau.

Nhiéu van dé phan loai trong dit li¢u thuc té
thuong khong tuan theo phan phdi chuan va khong
thé phan tach tuyén tinh. Bo phén loai tuyén tinh don
gian thuong s& mang lai sai sé phan loai 16n hon, khi
d6 can sir dung bo phan loai phi tuyén tinh. Trinh
phan loai cay quyét dinh J48 phu hop hon véi didu
kién tap huan luyén c6 lugng dit liéu 16n hon. N6
¢6 kha nang xur 1y tét dir liéu méc dinh va dir liéu c6
nhiéu va c6 d6 chinh xac phan loai cao hon. Ngoai
ra, pht hop véi didu kién viéc phan doan cac yéu to
tuong ddi it hon, dong thoi mdi quan hé logic két
hop khéng phtic tap. Do dir liéu ldy méu cua cac
tham s dic tinh hdn loan duge st dung trong bai
viét nay nhiéu hon va dit liéu riéng 1¢ 1a mic dinh
nén hé sé phan doan cua khong gian ky tu vé vecto
dic tinh hon loan it hon, mdi quan hé to hop logic
khong phirc tap, do d6, bo phan loai cdy quyét dinh
J48 duoc su dung dé phan loai cac cam xuc khac
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nhau trong bai viét nay.
2.2. Nguyén Iy ciia thudt todn cdy quyét dinh

Céay quyét dinh [5] chia khong gian dic trung
thanh nhiéu ving, trong mdi ving, néu mot loai mau
chiém wu thé thi cac miu d6 c6 thé dwoge danh dau
bang nhin danh muc.

Thuét toan C4.5[6] co6 thé khic phuc duoc nhuge
diém khi thuoc tinh duoc chon co xu hudng thudc
tinh dugc chon nhiéu hon,né ciing co thé xur 1y roi
rac cho thudc tinh lién tuc, nd cling céd thé xu ly dir
lidu chua gia tri bi thiéu. Thuat toan C4.5 1a thuat
toan cdt 15i cua cdy quyét dinh J48 duoc sir dung
trong bai bio nay. C6 thé noi day 1a viéc trién khai
thuat toan cay quyét dinh Weka C4.5 [7].

2.3. Két qua thi nghiém va phan tich

2.3.1. Xay dung dinh dang dir liéu cdy quyét dinh
0.0702,1.4913,0.4321,0.2272,joy
0.0484,1.3273,0.1568,0.1155,joy
0.0591,0.9822,0.1723,0.1733,joy
0.0566,1.4643,0.3642,0.1656,joy
0.0718,1.7681,0.5371,0.2387,anger
0.042,1.5071,0.1748,0.1078,anger
0.0161,1.0208,0.1625,0.1579,anger
0.0608,2.2107,0.1995,0.1155,anger
0.0418,1.6666,0.4053,0.154,sadness

0.0129,1.5898,0.1353,0.1001,sadness ab
0.0189,1.2049,0.1357,0.1001,5adness 25 0
0.0666,1.2028,0.3563,0.2079,pleasure 024

0.0169,1.4515,0.1912,0.1463,pleasure
0.0636,0.883,0.1223,0.1463,pleasure

Journal of educational equipment: Applied research, Volume 2, Issue 305 (January 2024)
ISSN 1859 - 0810

dua ra trong bai viét nay, c6 100 truong hop trong
toan bo khong gian truong hop va cé 25 truong hop
cho mdi cam xtic (vui suéng. sy tlc gidn. sy séu
nao. vinh hanh). Puong thang dang g01 la thude
tinh, trong dwong vai cac bién trong thong ké. C6
nam thudc tinh trong hinh, bdn thudc tinh dau tién
1a thudc tinh s6, tuong tng 1a s6 mii Lyapunov tdi
da, thir nguyén tuong quan, entropy gan ding va do
phirc tap ctia bon tham s6 déc tinh hdn loan. Cai cudi
cung la thudc tinh nhan, dai dién cho ting thé hién
thudc danh muc, ¢t 25 mau ¢6 nhin phan loai lan
luot 13 vui, gidn, budn, vui. Néu gia tri bi thiéu 1a
thudc tinh s6 thay vi «?». Sép xép ma tran déc trung,
tao bang dinh dang CSV dau tién. Sau d6 dung phan
mém Weka chuyén d6i thanh bang dién tir. Cudi
cung ldy bang dir liéu vé tin hiéu ECG, EMG, SC
va RSP.

Dé c6 nhiéu tin hi¢u
sinh 1y xdc dinh nhiing
cam xuc khac nhau, ma
tran nham 1an duoc hién
thi trong Hinh 3. Déi véi

¢ d <--classified as A %

e cam xuc gian dir, mau
0 0] a=joy phén loai diing 1a 24, mau
0 1| b=anger 13i chia thanh cam xiic

0.0493,1.2179,0.2889,0.1579,pleasure
0.0177,1.8657,0.1771,0.1309,pleasure

1 022 2| c=sadness
1 0 123| d=pleasure

vui suong la mot. Poi véi
cam xuc buén, mau phan

Hinh 2.1. Binh dang dir liéu cua tin hiéu EC

Trudc khi sir dung cdy quyét dinh J48 dé phan loai
cac cam xtc khac nhau, truée hét xin gidi thiéu vé
dinh dang dir liéu sir dung cdy quyét dinh J48. Dinh
dang dir liéu bao gdm tong cong 100 mau clia ma tran
dic tinh. M&i mau c¢6 4 tham sb dic trung hdn loan,
dinh dang dir ligu
céu trac cua cdy
quyét dinh J48
duoc thé hién trén
hinh 2.1.

Mot duong
ngang dugc goi
14 mot thé hién
trong hinh nay,
tuong duong voi

_<=09703"

<=1.2701>1.2701

<=(.2016>0.2016

mau trong céc <= 00439 > 0.0439
khai niém thong
keé. <=0.0342 > 0.0342

Mot phan cac
truong hop duoc
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Hinh 2.2. Ma trgn nham lan

TS 08703

loai dung 1a 22, mau 15i
chia thanh cam xtc vui la
mot. Pbi v6i cam xuc vui suéng, mau phan loai ding
1a 23, mau 16i chia thanh cam xtc vui vé 1a mot va
mau 16i chia thanh cam xtc budn ba la mot. Pbi voi
cam xtic vui vé, mau phan loai dung 1a 25, khong co

mau nao sai.

_—<=01425" T2 0.1425—

<= 2.6639 > 2.6639

<=3,6115> 36115

<=4,0548 > 4.0548

Hinh 2.3. Cdy quyét dinh cdc tin hiéu da sinh Iy
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Hinh 2.3 14 cdy quyét dinh nhéan biét cam xtic d6i
véi cac tin hi€u da sinh 1y thudc cac cam xuc khac
nhau (vui, gian, budn, vui).

Nhu duoc hién thi trong Hinh 2.3, nit gbc cia cdy
quyét dinh 13 dic diém hdn loan vén 1a d6 phirc tap
cua tin hiéu RSP. N6 cho théy muc dg thu dugc thong
tin cua cac dic tinh hon loan 1a tdi da. Duya trén cac
gia tri khac nhau cua thude tinh chia thanh hai, sau
khi so sanh tdc do thu dugc thong tin cua kich thudc
con lai d6i véi cac dic diém hdn loan, 1an luot chon
céc nit con cho dén khi hoan thanh viéc phén loai tat
ca cac mau, do d6 cac nut 1a thu dugce nhu vay xa la
tinh khiét.

2.3.2. Két qua twong phan véi Pai hoc Augsburg

Trong tai liéu [3], Johannes Eagner et da st dung
dir liéu twong tu trong bai viét cia ho. Ap dung
ANOVA, SFS, SBS va PCA dé lya chon dic trung,
sau do xac dinh cam xuc thong qua thudt toan LDF,
KNN, MLP. Két qua kiém tra cho ra nhitng cam xtic
khac nhau nhu bang 2.1.

Bang 2.1. Ty I¢ nhan dang twong phdn voi nhdn dang
tin hiéu cam xuc

Phuong Vui Su Su sdu Vinh
hap suong tue nao hanh
P gian ‘

LDF 7727% | 100% | 72,73% | 68,18%
15NN 72,73% | 100% | 77,27% | 68,18%
MLP8 86,36% | 100% | 59,09% | 68,18%
Cay
quyét 98% 94% | 87% 86%
dinh J48

C6 thé thay trong bang 2.1, nhan dang cam xuc
tin hi€u da sinh ly dya trén 1y thuyét hon loan di dat
duoc két qua tdt so voi ty 1€ nhén dang cam xtc don
1é.

3. Két luan

Két qua thuc nghiém cho théy cay quyét dinh cho
thdy hiéu qua phan loai t6t d6i voi nhiéu loai phan
loai.

1. Tin hiéu da sinh 1y dé xac dinh cac cam xtc
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vui, gidn va ty 1& nhan biét khac nhau lan lugt 13
98% va 94%. Dbi véi ty 18 nhan biét ndi budn va
niém vui 1a 87% va 86%. So sanh ty 1€ nhan dang
v6i phong thi nghiém cua truong dai hoc Augsburg,
chiing t6i nhan théy viéc nhan biét ndi budn va
niém vui da dat duoc két qua tot,Ty 1& nhan biét
ndi budn trong phong thi nghiém cua truong dai
hoc Augsburg la 77,27%, nhung trong bai bao nay
1a 87%. Ty 1& cong nhan niém vui cia phong thi
nghiém truong dai hoc Augsburg 1a 68,18%, nhung
trong bai bao nay 1a 86%.

Qua thyc nghiém mé phong, chung téi nhan thiy
dd chinh xac cua cac tin hi¢u da sinh ly trén nhan
biét cam xtc khac nhau s& tdt hon nhiéu so v&i mot
tin hiéu sinh Iy don 1é. Ty 1& nhan biét cam xuc hung
phén cao (vui, gian) cao hon cam xic hung phan
th?ip (bu@)n, vui). Pac biét ty 1€ nhan biét cam xac vui
sudng co thé dat toi 98%.
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