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Tom tat:

Kich thich cdm xtc (Arousal Emotion_AE) la mo6t nhan t6 quan trong phan anh cac trang thai stic
khoe va trang thai tdm sinh ly khac nhau cla con ngudi, cac roi loan tam ly vao ban dém mang dén
tac dong gop phan vao cam xuc tiéu cuc trong cong viéc ngay hdm sau véi cam giac thu dich va mét
moi. Sau chitng dau dau, rdi loan tdm ly ding thir hai trén thé gidi vé mdc dd phd bién. Mét khéc,
dd tap trung cac AE c6 thé du bdo cho chiing ta cac hanh vi sdp xay ra cling nhu’ danh gia trang thai
clia cd thé. Nhiéu nha nghién clru da quan tdm dén van dé phat hién va nhan dang cam xuc trong
nhiéu phuong thdc khac nhau, tuy nhién ho chi tap trung dé nhan dang cac cam xuc riéng biét, mac
du trong thuc t€, mat dé cam xuc (du tich cuc hay tiéu cuc) cling cd tac dong I6n dén sdc khoe con
ngudi. Trong nghién cfu nay, chlng toi ti€p can mot phuang phap mdi, do6 la danh gia mat do kich
cam xUc trén cd sd phat hién s lugng cac phan doan kich thich cam xutc (emotional arousal epochs)
qua tin hiéu dién nao do.

T khoa:

Kich thich cdm xuc, dién ndo do, roi loan tam ly.

Abstract:

The arousal emotion is an important factor to reflect different psychophysiological and health states
of human, the mood disorders at the previous night had a contributory effect on negative emotion
at work as hostility and fatigue. After the headaches, mood disturbances are the second most
frequent indicator of illness. From other side, the focusing arousal emotion can inform us the
imminent behavior, also as assess the body condition. Many reseachers are focusing on emotion
detection or emotion recognition in the variety of ways, however they only concentrated to recognize
the separate emotion, though in fact the emotion density also are very important to impact on the
health. In this research, we approached a method of emotion arousal evaluation based on detecting
numbers of emotional arousal epochs using EEG.
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Emotional arousal, ectroencephalogram (EEG), mood disorders.
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1. GIOI THIEU

Danh gia tam trang con nguoi 1a vo cung
quan trong, nhitng r6i loan tim 1y ludn
ton tai trong tAm trang mdi con ngudi. No
g6p phan tao nén cam xuc tiéu cuc tai noi
lam vi¢c nhu cang thé“ing, mét mai hay tao
ra nhitng cam xuc tich cuc khong t6t nhur
vui phat dién, tdm trang qua khich... Viéc
tp trung qua nhiéu cam xtc (du 13 tich
cuc hay tiéu cuc) s& din dén mat tap trung
trong cong viéc, dic biét 1a nguy hiém khi
tham gia giao thong va tham chi c6 thé
dan dén nhitng hau qua nghiém trong [1].

Kich thich cam xuc 1a mot tham sd co ban
dé danh gia muc do cia cam xuc, boi vi
n6 bao gdm day du hai nhan té chinh, cam
xuc va kich thich dd tinh tdo. Theo hoc
thuyét ctua Schachter va Singer, hoc
thuyét hai yéu t6 cta trang thai cam xuc,
da chi ra rang cam xuc 1a chic nang cia
ca hai yéu t8, nhan thtrc va kich thich tam
trang. Kich thich vat ly déng vai tro chinh
trong cam xuc. Tuy nhién kich thich nay
gibng nhau trong dai rong cac cam xuc,
chinh vi v@y nén chi mét kich thich vat ly
khong du dé dai dién cho hoi dap vé cam
xtc. Tir phan tich trén, ching ta can danh
gia cam giac trong cac trang thai khac
nhau ctia co thé trong d tinh tdo cua tim
trang, tir trang thai hoan toan tinh tdo dén
trang thai cua co thé trong gidc mo hay
khi dang chim vao gidc ng.

Kich thich 1a su thay doi dot ngdt trang
thai tir ngu dén tinh tao hodc tir giai doan
ngt sdu dén giai doan tinh tao hon. Trong
gidc ngii, mot phan doan EEG _kich thich
dugc dinh nghia 12 mot giai tan sé thay
ddi dot ngot, kéo dai khoang hon 3 gidy,
n6 chtra dung thanh phan bang tan theta,

alpha hodc cac bang tan sb 16n hon 16 Hz
nhung khong bao gdm cac Spindles. Kich
thich c6 hai dang co ban, cac kich thich
nhét thoi kéo dai trong khoang it hon hon
3 gidy va cdc kich thich thong thuong kéo
dai tr 3 dén 30 gidy. Boi cac kich thich
nhit thoi chi ton tai it hon 3 gidy nén nd
dé bi nham 1an véi cac K-complex va
Sleep spindle.

Nhiéu tiép can khoa hoc da nghién cuu hd
trg cho viéc chuan doan, nhan biét sy rdi
loan tam trang dua trén cac tin hi¢u tam
sinh 1y nhu: (PSG) ding dé do hoi tho va
do cac muc 0xi trong mau, (EEG) do cac
hoat dong cua nao, (ECG) tin hiéu dién
tam d6, va (EMG) do cac hoat dong cua
co. Mdi phuong phap co cac thé manh
riéng cua no, nhung kich thich cam xtc
(AE) thi dac biét quan trong vi AE co
thanh phan tir hai nguon tdm sinh 1y khac
nhau, do 1a tin hiéu ngoai vi (kich thich tur
bén ngoai) va tin hiéu dién ndo d6 (bat
ngudn tir ndo). Trong d6 EEG la hoi dap
dién sinh hoc tuc thoi tir ndo, né dua cho
ching ta nhiing thong tin vé& cam xuc,
hién trang tic thoi, trang thai co thé va
nhiéu thong tin khac vé cac trang thai tim
sinh ly. Qua tin hiéu EEG ta c6 thé thay
dugc cac mau bat thuong, noi co sy thay
ddi vé bién do hay dich chuyén dot ngdt
trong tan sd, nhimng tin hiéu nay s& duoc
danh gia dua trén luat E&K duoc cong bd
nam 1968 [2].

Tu phan tich trén, trong nghién clru nay
chung ta st dung tin hiéu EEG dé danh
gid mat do cua cac phan doan kich thich
cam xuc trong tdm tri, qua d6 gian tiép
phan tich tam trang, strc khoe ctua con
nguoi.
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2. PHUONG PHAP
21.Cosédirliéu

Tin hiéu y sinh dwoc ghi trén 14 cha thé
tham gia thi nghiém (bao gdbm 06 nam va
08 nir), trong lira tudi tir 22 dén 40 tudi.
Chu thé khong str dung thudc khang sinh
hay thtrc khuya trong vong mot tudn trude
thoi giam tham gia thi nghiém. Tan s ldy
mau dugc thiét 1ap 1a 200 Hz, thoi gian
ghi nhan tin hi¢u kéo dai hon 6 gio voi
hoat dong thu tin hi¢u dugc trién Kkhai
dong thoi trén 16 kénh, bao gom kénh C3,
C4, F3, F4, F7, F8, Fpl, Fp2, O1, 02, F3,
F4, T3, T4, T5, va T6. Trong qua trinh thi
nghiém, trang thai cac chi thé dugc ghi
nhan va danh gia can than dé dam bao
chiét xuat duoc mot gid dir lidu cua cac
chu thé trong trang thai hoan toan tinh
tao.

2.1.1. D¢ liéu sdrc khée

Thiét bi NEC||SYNAFIT1000 dugc sir
dung dé ghi nhan séng ndo. Dit liéu dugc
thu nhan nho mo6é dun chic nang trich
xuat dit liéu da muc tiéu (NI USB6210,
National Instruments). Tinh trang suc
khoe duogc khao sat dua trén cac cau hoi
diéu tra nhu “Ban dang trong tdm trang
hét strc toi t&”, “Ban dang hét stre cang
thang”, “Ban thuong thirc gidc bat chot
trong khi ngu”. Céc cau tra 161 dugc phan
16p theo 3 nhom (tim trang hét strc i té,
tdm trang binh thuong va tim trang tot)
nhur liét ké trong bang 1. Phan mém xir 1y
va trich xuat dir liéu dugc phat trién boi
nhom du 4n cta ching t6i. Céu truc hé
théng thu nhan dir liéu duoc mo6 ta nhu
trong hinh 1.
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Thong tin vé& mbi chu thé dugce triét nhiu
va phan 16p thu cong boi cac chuyén gia.
Chu ky thu nhéan dir li¢u kéo dai trong
khoang thoi gian xap xi 6 gio. Toan bo dit
liéu dugc phan doan trong mdi khoang 10
giay boi chuyén gia y sinh trén cac kénh
du liéu “C3, C4, F3, F4, F7, F8, Fpl, Fp2,
O1, 02, F3, F4, T3, T4, TS5, T6”. Ba gio
dit lidu s& duoc trich xuét trong mdi chu
thé dé dam bao chtra dung thong tin dic
trung nhat vé tinh trang tdm trang, sic
khoe cta chii theé do.

MEC|SYMAFIT 1og0

. MI-UsSBEeZ10

Hinh 1. M& hinh thu nhan di liéu dién nio dé

2.1.2. D¢ liéu cam xuc

Co sé dit lidu cam xtc duoc cung cap tir
DEAP” da dugc su dung tromg viéc danh
gia su dich chuyén bién do, tan s6 cua tin
hiéu EEG. Tin hi¢u EEG dugc kich dong
cam xuc bang cac yéu td ngoai vi cia 32
chu thé duoc ghi nhéan trong mdi thoi gian
40 phut qua cac video kich thich. Cac chu
thé s& dugc danh gia do hung phan, kich
thich qua mdi video in cac mirc khac nhau
cua cac thong s6 nhu do tinh tdo, dod
tuong lién vdi cam xuc khac, thich/khong
thich, d6 ndi trdi va do quen thudc. Tan sd
ldy mau cua dir liéu cam xtc 1a 128 Hz.
Cac chuyén gia s& phat hi¢n doan video
lam ndi bat cam xuc cua cac cha thé va
danh diu doan tin hiéu ndi bat nay trén
mdi chi thé. Chi céc tin hiéu c6 do tinh
tao & muc thip duoc sir dung.
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Bang 1. Trang thai tam ly cGa 14 chi thé qua cac cau héi diéu tra

Thu ty A B C D Nhom
1 Dung Cao Cao Rat cao
2 Pung Rét cao Rt cao Rét cao '
3 Dung Cao Cao Rat cao
4 Dung Cao Rat cao Cao
5 Pung Binh thudng Binh thuong Cao
6 Sai Binh thuong Binh thuong Cao
7 Pung Cao Binh thuong Cao I
8 Sai Binh thudng Binh thuong Binh thudng
9 Sai Cao Binh thuong Binh thuong
10 Sai Thap Thap Thap
11 Sai Thap Thap Thap
12 Sai Thap Thap Thip I
13 Sai Thap Thap Thap
14 Sai Thap Thap Thap

A: Bénh nhan nghi ho dang c6 van dé vé
tam ly;

B: Mirc d6 ning né cua tdm trang;

C: Murc dg cang théng;

D: Tan suét tinh gidc gitra chung trong
khi dang ngu.

2.2. BPanh gia cac phan doan tin hiéu
mang cam xuc (Arousal Emotion_AE)

2.2.1. Téng quan

Trong bai bao nay, chung toi tdp trung
danh gia tin hiéu dién ndo d0 vé&i murc do
tinh tio thap (hay dang trong cam giac
budn ngu), nhung dé khao sit sy dich
chuyén bién do, tan sd mot cach rd rang
trong tin hi€u c6 cam xuc, chung toi thuc
hién cac thi nghiém trong ca hai truong
hop cuia do tinh tio (thdp va cao).

Theo danh gia gidc nga y hoc (Sleep
Medicine Reviews) [3], mit ngi dd duoc
khai niém hoéa nhu tri¢u ching ctia bénh

tam than, dic biét 14 mdi lién quan gitra
chung rdi loan tam 1y, mat ngii v&i cuong
do manh cua cac cam xuc tich cuc, ti€u
cuc hay mat d§ cao cua cam xtc. Mirc
cao cua dg tip trung cam xtc, dinh nghia
nhu tan sudt hay mat do biéu hién cam
xuc, murc nay s€ lién quan t41 sy suy giam
thoi lugng gidc ngi va ting cac hoat dong
vé dém. Qua phan tich, chung t6i da lam
thi nghiém dé danh gia sy xuat hién cam
xuc qua su dich chuyén vé bién do, tan sb
cua tin hiéu EEG.

2.2.2. Phéan doan tin hiéu EEG c6 cam
xac

Quan sat cac giai doan tin hiéu c6 cam
xtc, chung ta dé dang nhan thdy, su xuit
hién cua cam xuc lién quan dén su xuét
hién cta cac xung dudi dang song tit dan
va d6 ndi bat cua cam xtc lién quan dén
sO lugng cac xung xuat hién.

Mbi xung xudt hién trong khoang thoi
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gian 0.5-3 gidy va phd bién nhat 1a cac
xung c6 do rong 1 gidy. C6 mot sb truong
hop d6 rong xung vuot khoang 3 gidy
nhung chung hinh thanh tir t6 hop cia
nhiéu xung ndi tiép. Cac xung co thé xuit
hién v6i mat do cao hay thip, bién do
xung c6 thé 16n hay ¢ muc trung binh dya
trén mat do cam xtc tai thoi diém do.
Theo co s& dit liéu tr mot sb cac nghién
ctru [4] [5], cac cam xtc dugc danh gia
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tOé,I} dién voi }6 trang thai cam xuc voi
nhiéu thong sO trong dai rong cic mirc
danh gié,, hinh dang céc tin hi€u nay ciing
cho ta két qua tuong tu.

Nhu vay cam xuc hay do tdp trung cam
xuc lién quan téi cac xung EEG va mat do
xung nhu mo ta trong hinh 2. (Hinh 2 md
ta 4 phan dogn cam xuc voi do noi bat
khac nhau).
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Hinh 2. Tin hiéu dién ndo dé mang cam xic

(a) 04 phan doan tap trung cdm xuc v&i cac mat dd khac nhau, (b) Phé tin hiéu trong trwdng hop xuét hién
cam xuc, (c) Phé tin hiéu trong trwéng hop khdng xuét hién cdm xdc

Pé danh gia viéc phan bo ning lugng va
dich chuyén dot ngdt tan s EEG khi c6
cam xuc xuit hién, 4 bo loc thong dai
duoc str dung dé tach ra 4 bang tan co ban
(delta’0,5-4 Hz’, theta’4-8 Hz’, alpha’
8-12 Hz’ va beta’12-30 Hz’). Nang luong
ctia cac bang con duogc kiém tra trén mdi
phan doan 200 mau (I gidy dir liéu). Két
qua théng ké duoc thé hién nhu sau:

Trong truong hop “dd tinh tdo & miic cao”
tai thoi gian c6 sy xudt hién ctia cam Xuc,
nang luong tang dot ngdt & bang theta
hoic bang alpha hodc ca hai bang tan, con
trong trudng hop “dd tinh tio & mirc thap”
khi cam xuc xuét hién s& kéo theo sy ndi
lIén cua ca song alpha, theta va beta. Dudi
day 1a pho bién tan trong hai trudong hop
nhu trong hinh 2. Két qua cho ching ta
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mot danh gia so bo rang, mdi chu ky kich
thich cam xtc (EAE)!, dwoc biéu hién
bang su ting cao dot bién vé ning luong
cua song theta, alpha va sy gia ting cua
song beta.

2.2.3. Ty lé nang lwong gilra cac bang
tan

Theo d6 thi phé bién tan, sy dang cao cua
song theta, alpha va beta kéo theo sy suy
giam ctia song delta. Boi vay, dé danh gia
su dich chuyén dot ngdt tan sb trong dai
tan va ning lugng EEG, chung ta thiét 1ap
ba thong s6 Ry, R, va Rs.

_ power of theta wave

R =
' power of delta wave

_ power of alpha wave
2 power of delta wave

_ power of beta wave
" power of delta wave

Nham phdi hop véi cac muc tiéu khac,
chung ta phan 16p toan bo gidc ngu thanh
03 giai doan (stagel+REM, stage 2 and
slow wave sleep). Nang luong bang con
duoc danh gia dya trén mdi epoch. Gia tri
c4c thong s6 s& duoc so sanh v6i cac EAE
va cac epoch thong thudng (dé tim ra mirc
ngudng cho cic gia tri EAE). Két qua
thong ké tir 1200 epochs véi p < 0,002
duogc hién thi trén bang 2.

Bang 2. So sanh gia R1, R2, va R3 giilra cac epoch thwong (SSEs) va EAEs

Epoch thong thuong EAE Giét';]r(i)giao
stagel+rem stage2 SWs stagel+rem
+awake +awake
R, | 0,067<<0,732 | 0,12<<0,47 | 0,042<<0,176 0,54 << 0,54-0,732 | 0,067<<0,732
2,27

0,42 0,28 0,073 1,24 0,42

R, | 0,03<<0,58 | 0,05<<0,38 | 0,014<<0,067 | 0,9 <<6,53 0,67 - 0,69 0,03<<0,58
0,166 0,16 0,028 2,38 0,166

Rs | 0,044<<0,623 | 0,02<<0,14 | 0,0028<<0,027 | 0,46 <<1,62 | 0,46-0,623 | 0,044<<0,623
0,148 0,07 0,007 0,78 0,148

Trén bang 2, chung ta thiy dai giao thoa
trong gia tri Ry, Ry, Rs. Mot s6 EAE da bi
bé qua hay bj nhan dang nham khi cac
tham s6 R ndm trong dai giao thoa. Dé
khic phuc van d& nay, chang t6i di 4p
dung thém mot phuong phap kiém tra bd
sung.

2.3.4. Wavelet entropy

e Entropy thong tin md ta mic do hon
loan trong mdt tin hi¢u léy tr mot su
kién ngau nhién. N6i cach khéc, entropy
ciing cho chiing ta biét c6 bao nhiéu thdng
tin trong tin hiéu, vd&i thong tin la cac
phan khéng hdn loan ngiu nhién cua tin
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hiéu. Gid tri entropy ty 1€ thuan lién
tuc vGi cac XaC sudt xudt hién cua céc
phan tir ngdu nhién trong tin hiéu. Thay
ddi nho trong x4c suit phai din dén thay
dbi nho trong entropy.

Shannon ciing chi ra rang bat ci dinh
nghia nao cua entropy, cho mot tin hi¢u
¢ thé nhan céc gia tri roi rac, thod man
cac gia dinh cua ong thi entropy En cua
bién x déu xac dinh boi cong thuc sau:

En(x) = i P(x)I(x)= i P(x)log I:)(1)(-)
= —Zn: P(x)logP(x.) @

Vi P(X) 12 x4c sudt xuat hién cta X.

e Wavelet entropy: Wavelet entropy dua
trén phan tich wavelet dé thu dugc phan
bd xac suat, phuong thirc nay phan anh
muc do méo tin hiéu trong do phan giai
thoi gian tin s& toi wu [6]. Wavelet
entropy dugc tinh toan nhu sau:

E, =->.p;.In(p,) 2)

V6i Pjla xac suét xuét hién ning lugng tai
cac hé s6 wavelet thir j, duoc tinh bang ty
1& ning luong cua hé s6 wavelet th j véi
téng ning lugng tin hiéu.

Tinh gia tri wavelet entropy cho cdc EAE
bi bod qua khi so sanh véi cac epoch thong
thuong, két qua duoc the hién trén hinh 3.

Nhimng epoch bi nhan nhdm cha yéu 1a
cac cam xac thoang qua cua chu thé. Gia
tri entropy da tdng vot so vdi cac epoch
thong thuong; EAE (Emax/Emean = 2,56
~ 3,02; p < 0,02) so voi epoch thong
thuong (Emax/Emean = 1,53 ~ 2,24,
p <0,02).
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Két qua co tinh théng ké trén di chi ra
rang, wavelet entropy 13 cong cu phat hién
nhimng EAE ning luong thip hay nhing
thoi diém c6 cam xuc thoang qua.

standard data

L 1 L L
0 200 400 600 800

L L L L 1
1000 1200 1400 1600 1800 2000

emotional data

o

L I L L
0 200 400 600 800

L L L L I
1000 1200 1400 1600 1800 2000

@

standard data

Ut

500 1000 1500 2000
emotional data

10
8
6
4
2

DO 500 1000 1500 2000

(b)

Hinh 3. sw khac biét gitra gia tri entropy
cua epoch théng thwong va EAE

(a) cac epoch thong thuwdong va gia tri wavelet
entropy, (b) cac EAE va gia tri wavelet entropy

2.3. Tach cac EAE twr tin hiéu EEG

Pay 1a mot bude vo cing quan trong, sd
luong cac EAE phat hién hay mat do céc
EAE trén timg giai doan hay mdi chu ky
khac nhau ciia gidc ngi s& cho ta cac danh
gia vé chat luong gidc ngl cua chu thé.
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Theo phan tich ¢ trén, mét thu tuc danh
gia cac phan doan EEG duogc ap dung dé
tach ra cac EAE. Thong tin vé sé luong
EAE trén mdi chu ky cua gidc ngi duoc
luru gir, s6 lugng trung binh cac EAE caa
mdi chu thé duoc thong ké va phan 16p
trong ba nhom khéc nhau 1, 2 va 3 tuong
tmg v6i cac cha thé co6 gidc ngu toi té,
gidc ngl hoi kém va gidc nga ngon. Thu
tuc trich xuit cac EAE tién hanh tuan tu
theo cac budc nhu sau:

e Chiét suét cac bang con (delta, theta,
alpha va beta).

¢ Tinh todn céc thong s6 Ry, Ry, Ra.

e So sanh v&i mirc ngudng nhu trong
bang 2.

° Théng ké cac epoch co gia tri Ry, Ry,
R3 trong dai giao thoa va kiém tra gia tri
wavelet entropy dé phat hién cac cam xtc
ngan con lai.

S6 lugng cac EAE thay doi rd rét theo
mdi nhém dugce thé hién trong bang 3.

EAE bao gdom cac phan doan cam xiic
manh va cam x@ic ngin, thoang qua,
chung chu yéu xay ra trong giai doan chu
thé con thirc hay trong giai doan REM &
stagel cua gidc ngu [7]. Trong mot sb
truong hop, EAE xuét hién trong gidc ngu
song cham, chung chil yéu 1a cac cam xtic
ngin ngui thoang qua va chung 1a nguyén
nhan gay nén hién tuong rdi loan gidc
ngi. Két qua nay phu hop véi mot sd cac
nghién ctru vé& cac kich thich mang cam
xtuc (EA) trong gidc ngi sau [8], chung
thuong 1a cac khoang thoi gian tinh dot
ngdt trong gidc ngu cta chu thé véi cam
giac so hii, bat an. Nguoi bénh thuong &
trang thai boi rdi va mat phuong hudng,

néu cb ging can thiép ho co thé giy nguy
hai cho nguoi dang cb ging dé danh thire
ho. Bénh nhan c6 thé trd nén bao luc,
gy thuong tich cho ban than va ddi tac
trén giuong.

Bang 3. Phan bd cac EAE trén méi gio dir liéu

Chu thé 1 2 3 | Groups
1 gio
di ligu
1 49 108 31
2 46 | 49 | 45 1
3 35 30 55
4 69 32 35
total 199 219 166 584
mean 49,75 | 53,75 | 41,05
5 21 15 20
6 12 14 18
7 14 11 14 2
8 17 13 17
9 19 15 21
total 83 68 90 241
mean 16,6 13,6 18
10 6 6 11
11 7 9 12
12 5 8 7 3
13 7 3 5
14 3 5 7
total 28 31 42 101
mean 5,6 6,2 8,4
3. KET QUA

S6 EAE trong mdi gio dit lidu thay doi rd
rang theo ba muc nhu trong bang 3. Mat
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d6 EAE cao nhat trong gidc ngu lién quan
dén trang thai cac chu thé dang trong tim
trang t6i té, di theo d6 1a sy cing thing &
muc cao. Mat do6 EAE trung binh lién
quan dén trang thai cac chu thé hoi khé &
hay hoi bi van dé tam 1y. Va cudi cung 1a
mat d6 cac EAE & muc thip tuong tng
v6i cac chii thé trong tim trang thoai mai,
binh tinh va ty tin. Trong nhém nay, tam
trang bénh nhan thuong binh on va tinh,
tong s6 EAE phat hién chi khoang tir 6

(ISSN: 1859 - 4557)

dén 8 EAE (chi dudi 1 phit xudt hién cam
xuc trong khodng 3 gio).

DPéi voi giéc ngu, su xuét hién mat do cao
clia cam xtc s& 1am tai phan bd d6 dai cac
giai doan trong gidc ngu, duong nhu chidu
dai mdi chu ky gidc ngu s& bi thay d6i khi
mat do EAE gia ting. Day két qua nghién
clru ban dau, ching t6i s& phan tich chi
tiét hon van dé nay trong cac nghién ctru
trong tuong lai.
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