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TOM TAT

biéu khién t6-p6 trong mang cam bién khong day (WSN) duwa trén hoc tang cuong
dang thu hat su quan tam ddc biét ctia cac nha nghién ctu. Thuat toan hoc ting
cuong cho phép cac nut cam bién ty diéu chinh viing phu séng ctia né dé€ mang lai
mot t&-pd mang t6i wu. Trong thuét toan hoc tdng cuong, hé sd hoc va hé sd chiét
khau c6 anh huong 16n dén d6 hoi tu va hiéu qua thuce thi cua thuét toan. Trong bai
bao nay, chung t6i tap trung khao sat anh hwong cta cac hé s6 nay dén hiéu qua cua
viéc ap dung hoc tdng cuong vao bai toan diéu khién t6-p6 trong WSN. Trén co so
cac két qua mo phong thu duoc, chung toi xac dinh cac gia tri tdi wu cta cac hé s6

nay sao cho thuéat toan hoi tu nhanh va mang lai hiéu qua thyec thi t6t nhat.

Tw khéa: Diéu khién t6-pd, hoc tang cuong, hé s6 hoc, hé sd chiét khau.

1. MO PAU

Mang cam bién khong day (Wireless Sensor Network - WSN) la hé thdng phan
tan gobm nhiéu nat cam bién, c6 kha nang thu thap, x& ly va truyén da liéu qua moi
treong khong day, thuong dung trong cac ting dung IoT nhu gidm sat moi truong, nong
nghiép va thanh phd thong minh. Do giéi han vé nang luwong, bd nhé va kha nang tinh
toan, moi nut can diéu chinh viing truyén thong sao cho bac nut tién dén mot gia tri
mong doi nham dam bao t5i wu viéc st dung nang leong va cac do do hiéu nang khac.
Trong cac cong trinh nghién ctru vé diéu khién t6-p6 trong mang khong day, nhiéu
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phuong phap da dwoc dé xuat nham t8i wu hda tai nguyén va giam tiéu thu nang luong.
Trong [2], cac tac gia da dé xudt thuat toan TFACR (Topological control by Flexibly
Adjusting the Coverage Radius) diéu chinh ban kinh pht séng trong mang ad-hoc dua
trén 5G d€ duy tri két ndi va can bang tai. Trong [9], thuat toan EEDBTC (Energy Efficient
Direction-Based Topology Control Algorithm) dwoc dé xuat nham dinh hudéng viéc
truyén di liéu tryc tiép tdi tram goc. Mot s6 cong trinh nghién ctru khéac da dé xuat cac
kién trtc va danh gia thuat todn diéu khién t6-pd nhdm t6i wu hda viéc phan b tai
nguyén va gidm tiéu hao nang luwong [12, 17]. Ngoai ra, cac hudng nghién cttu cling tap
trung ting cuong kha nang két ndi va tinh chiu 16i, nhw stt dung phuwong phap trién khai
nut khong dong nhat [10], st dung mo hinh diéu khién ty t6 chire [13], dw doan tham s&
di dong dé xay dung cau tric mang 6n dinh [14]. C4c thuat toan t6i wu hoa hiéu suat
mang nhu thuat todn hoc ting cuong DDPG [6] va kién tric hd trg UAV cho mang
VANET [15] da duwoc ap dung dé€ giam do tré va cai thién thong lwong. Bén canh do, cac
nghién ctru vé mang ad-hoc UAV ciing sit dung hoc ting cuong sau (DRL) va co ché
CDS nham duy tri két ndi 6n dinh trong méi treong dong [16, 20]. Thuét toan di truyén
cling dwoc iing dung, nhuw trong [3] v6i SQETC, nham giam chénh léch gitta bac nut thyec
t€ va mong doi. Cong trinh nghién cttu trong [4] da dé xuat thuat toan RL-CRC st dung
hoc tang cwong dé diéu chinh vung truyén thong. Trong [5], cac tac gia da phat trién
phuong phap LTRT dua trén thuat todn cay khung nhé nhat nham tao ra cdu tric mang
hiéu qua, tiét kiém nang luong.

Vi phuong phép hoc tang cuong, hé s6 ty 1é hoc va hé s6 chiét khau trong ly
thuyét hoc tang cuong c6 anh hudng 16n dén do hoi tu va hiéu qua thuc thi cua thuat
toan. Diéu nay cling da thu hut sy quan tam ctia cidc nha nghién cttu trong thoi gian gan
day. Trong [21], cac tac gia da tich hgp cac hé so ty 1€ hoc va ty 1€ kham pha trong mot
nén tang chung nham tang tdc dd hoi tu va cai thién chat luong trong hoc ting cuong,
dac biét la @ mai truong phitc tap. Mot cong trinh nghién ctru khac da chi ra viéc giam
hé s6 chiét khau gitip 6n dinh qua trinh hoc, phut hgp véi truong hop dit liéu han ché
[22]. Trong [23], c4c tac gia da don gian hda viéc suy luan hé s& chiét khau bang cach
chia mién [0, 1) thanh cac doan véi chinh sach t6i wu khong ddi, tie d6 phat trién ky thuat
s0 hoc d€ tim hé so chiét khau phu hop. Trong [24], anh hudng ctia hé sO ty 1€ hoc, hé s6
chiét khau va hé so ¢ trong chinh sach e-greedy dén tdc do hoi tu va kha nadng hoc chinh
sach t6i uu trong Q-Learning cling da duoc khao sat. Khi ap dung hoc tang cuwong cho
bai toan diéu khién t6-p6 trong mang khong day, viéc xac dinh cac hé s6 nay sao cho
phtt hop dé thudt toan mang lai hiéu qua cao la diéu hét stic can thiét. Day la muc tiéu
nghién cttu cia c6ng trinh nay. Cac déng gdp méi ctia cong trinh dugc tém tat nhw sau:
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(i) Chung to6i da phan tich, danh gia anh hudng cta hé so ty 1€ hoc va hé sd chiét
khau trong hoc tang cuong cho mét kich ban ting dung ma mai treong thuong
xuyén thay d6i, d6 la bai toan diéu khién t6-p6 trong WSN.

(ii) Cac tiéu chi vé do tdi wu to-pd, hiéu qua st dung nang luong va chat luong tin
hiéu truyén dan da dwoc khao sat dong thoi bang phuwong phdp md phong. Digu
nay cho phép xac dinh duwoc khoang gia tri t6i wu cua hé s ty 1& hoc va hé s6
chiét khdu nham nang cao hiéu ndng mang.

Céc phan con lai ctia bai bao duwgc bd cuc nhu sau: Phan 2 trinh bay cach thic ap
dung hoc tdng cwong vao bai toan diéu khién t6-pd. Phan 3 phan tich anh hudng ctia hé
s0 hoc va hé s6 chiét khau dén hiéu qua thyec thi ctia thuéat toan diéu khién to-pd st dung
hoc tang cuong. Cac két qua mo6 phong va thao luan dwoc trinh bay trong Phan 4. Cudi
cung la két luan va dé xuat hudng phat trién tiép theo, duoc trinh bay trong Phan 5.

2. PIEU KHIEN TO-PO DUA TREN HOC TANG CUONG

Hoc tang cuong (Reinforcement Learning - RL) da duoc tng dung thanh cong
trong diéu khién t6-p6 & WSN nho kha nang tu hoc va thich nghi véi moi truong dong.
Véi cac gidi han vé nang luong va tai nguyén, RL gitp cac node diéu chinh pham vi
truyén dan dé duy tri két nSi va giam tiéu hao nang leong. Qua qua trinh twong tac,
node danh gia hiéu qua hanh dong qua phan thuong lién quan dén chat luong lién két,
muc tiéu thu ndng lugng va dd on dinh cua mang, tir d6 t6i wu chinh sach diéu khién
dua trén kinh nghiém va du doan twong lai. Phuong phap nay tu dong, tdi wu theo thoi
gian va mo rong t6t hon so voi cac giai phap diéu khién tinh hoac thu cong, gép phan
nang cao hiéu qua va d¢ bén ving cia WSN trong cac tng dung nhu giam sat moi
treong, nong nghiép thdong minh va thanh phé thong minh.

Dé€ ap dung hoc tang cuong vao bai toan diéu khién t6-p0, ta can mo hinh héa
bai toan diéu khién t6-p6 thanh mot md hinh hoc tang cuong ma né duoc dic trung boi
cac thanh phan {mo6i truong (environment), tac nhan (agent), trang thai (state), hanh
ddng (action), phan thudng (reward) va chinh sach (policy)}. Trong bai bao nay, chung
toi stt dung phuong phap mo hinh hoa twong ty nhw trong [4], trong d6 mo6i treong la
hé théng mang, tdc nhan tiong tng véi cdc ntit mang, trang thai cia mdi nut 1a bac hién
hanh cta n, hanh ddng twong tng véi viéc thay do6i ban kinh phu séng dé€ hudng dén
bac mong doi, chinh sach la cach thirc ma moét nut lya chon hanh dong dé thuc hién,
phan thuong la mot ham dwoc thiét ké sao cho gia tri cang 16n thi bac cia mot ntt cang
tién gan dén bac mong doi. Trong bai bdo nay, ham thuong dugc thiét ké nhuw sau:

r= kmax - | kcurrent - kdesiredl (1)
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trong do, keurent 1a bac hién hanh ctia ntt dang xét va keird 1a bac mong doi. Trong hoc
tang cuong, tong gia tri phan thuong dat duoc modi khi tic nhan thuc hién mét hanh
dong duoc xac dinh boi thuat todn Q-learning, theo phwrong trinh sau:

Q(s,0) = Q(s,0) + alr +y - maxQ (s',a)) ~ Q(s, )] ®)

voi Q(s, a) la gid tri Q khi thuc hién hanh dong 7 tai trang thdi s, a 1a hé s6 hoc va y la hé
sO chiét khau.

Thuét toan 1 1a ma gia lap cua thudt toan diéu khién t6-p6 sit dung hoc ting
cwedong. Mdi nit cdm bién duwoc xem nhu mot tdc nhan ty diéu chinh ban kinh phu séng
dé€ dat duoc bac mong doi. Ban dau, khong gian mang duwoc khoi tao véi cac tham sd
nhu kich thudc vung hoat dong, s6 lwong nut, ban kinh phu song 16n nhat, mdi nat khoi
tao bang gia tri Q dé€ luu gia tri cho titng hanh dong. Trong vong lap hoc, ntt chon hanh
dong d€ kham pha hodc khai thac, diéu chinh pham vi truyén théng, tir d6 anh hudng
dén so luong nat lang giéng (bac nat). Sau mdi khi thuc hién mét hanh dong, phan
thuong duoc tinh dya trén do chénh 1éch gitra bac hién tai va bac mong doi, phan thudng
duoc dung cap nhat bang Q. Qua nhiéu vong ldp, hé thong dan t6i vu cdu hinh vung
truyén thong va dat bac nut tiém can gia tri ky vong nhdm thu dwoc mot t0-p0 mang toi
uu.

Thuit toan 1: Diéu chinh ban kinh phu song tai mdi ntt cam bién str dung
hoc tdng ceong
//Khoi tao bang Q
1: For (mdi niit trong mang)

2 For (mbi trang thdi s trong tdp trang thii)

3: For (m6i hanh djng a trong tdp hanh dong)
4: Q(s, a) « 0;

5 EndFor

6 EndFor

7: EndFor

//Piéu chinh ban kinh phu séng dua trén hoc tdng cuong
8: For (mdi lin hoc)

9:  For (mdi niit trong mang)

10: Xac dinh trang thai hién tai (bac hién tai);

11: Chon hanh dong theo chinh sach &-greedy;

12: biéu chinh ban kinh pht séng theo hanh dong duwoc chon;
13: Cap nhat gia tri Q theo phuong trinh (2);

21:  EndFor

22: EndFor
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3. ANH HUONG CUA HE SO HOC VA HE SO CHIET KHAU

Trong thuat toan diéu khién t6-pd sit dung hoc tang cuong, d6 hoi tu cling nhuw
hiéu qua thyec thi ctia thuat toan phu thudc vao viéc cap nhat bang gia tri Q, dwoc thuyee
hién theo phurong trinh (2) qua mdi Ian hoc. Trong phuong trinh nay, c6 hai hé s§ quan
trong, do 1a hé s6 hoc (a) va hé s6 chiét khau (y).

3.1. Anh hwéng ctia hé s6 hoc (a)

Hé s6 hoc (@) la moét gia tri trong doan [0, 1], xac dinh ty 1é gitta gia tri phan
thuong mai va phan thuong hién hanh modi khi tdc nhan thye hién mot hanh dong. Néu
abang 0, tac nhan c6 thé xem nhu khong hoc duoc gi, gid tri phan hbi gitt nguyén nhu
gia tri hién hanh. Néu abé“mg 1, phéan thuwong nhan toan bo gia tri mdi, nghia 1a tac nhan
chi xem xét thong tin méi nhat ma khong quan tam dén cac thong tin truede do.

Tit y nghia ctia hé s8 hoc nhuwe duwoc phan tich ¢ trén, hé s8 hoc bang 1 1a t&i wu
trong truong hop hé thong mang hoan toan 6n dinh, nhu mang cé day hodc khong day
c6 dinh (cac diém truy nhap khong di chuyén). Trong truong hop mot hé thong mang
phu thudc nhiéu vao cac yéu t6 ngau nhién va trang thai mang thay d6i thuong xuyén
nhue mang tuy bién di dong (MANET), mang cam bién khong day (WSN) ma cac nut
cam bién co di chuyén thi hé s6 hoc o nén duoc thiét lap nhé hon 1.

3.2. Anh hudng ctia hé s8 chiét khiu (y)

Heé s6 chiét khau la mét gid tri trong doan [0, 1], xac dinh muic d§ anh hudng ctia
gia tri phan hoi trong twong lai. Hé s6 chiét khau cao gitip thuat toan chui trong vao phan
thuong dai han nhung lam cham hoi ty, trong khi hé s chiét khau thdp gitup cdp nhat
nhanh nhung bo qua tin hiéu trong twong lai. Tinh chinh gia trj hé sd chiét khau la can
thiét dé€ dat sy can bﬁng gitta khai thac va thdm do, t6i wu hoda chién lugc hoc va diéu
khién.

Khi ap dung hoc tdng cuong vao bai toan diéu khién t6-p6 trong mang WSN,
viéc xac dinh hé s6 hoc va hé s6 chiét khau sao cho toi wu la diéu kho khan, vi WSN la
mot hé thong mang co sy thay dodi trang thai thuong xuyén. Trong phan ti€p theo dwdi
day, chang toi st dung phuong phap md phong dé phan tich anh hudng ctia hai hé s6
nay dén hiéu qua hoat ddng cua thuét toan, tir d6 xac dinh cac gia tri phu hop cho cac
hé s6 nay tuy theo tung treong hop cu thé.
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4. MO PHONG VA PHAN TiCH KET QUA
4.1. Kich ban mé phong

Dé€ tién hanh mo6 phong xac dinh anh huong ctia hé sd hoc va hé sd chiét khau
dén hiéu qua thuec thi ctia thuat toan diéu khién t6-p6 stt dung hoc tang cuong, chung
toi da cai dat trén MATLAB R2024. Kich ban mo6 phong dwoc thiét 1ap nhw 6 Bang 1. Ban
dau, cac ntat cdm bién dugc khoi tao ngau nhién trong vung dién tich 1000 x 1000 m? .
Mbi ntit khéi dau véi viing truyén thong 16n nhat, dwoc thiét 1ap 1a 250m. Téng s& nat
cam bién ttr 50 dén 90 tuy theo titng kich ban mo6 phong, bac nit mong doi la 4.

Bang 1. Cac tham s cua kich ban m6 phong

Tham s6 Gia tri

Dién tich mang 1000 x 1000 [m?]
Tong s6 nit cam bién 50 dén 90

Vung truyén théng 16n nhat 250 [m]

Bac nut mong doi 4

Hé s6 hoc Tir0dén1

Hé sd chiét khau Tir0dén1

H¢ s6 ¢ trong chinh sach &-greedy 0.1

4.2. Két qua mo6 phong va thao luan
42.1. Anh hwong cua hé s6 hoc

Két qua thu dugc 6 Hinh 1 cho thdy anh hudng cuia hé s6 hoc dén bac trung binh
cua cac nut trong toan mang. Ta thdy rﬁng, véi a qua nho (tie 0,10 dén 0,15), viéc cap
nhat bang gia tri Q dién ra rat chAm nén du két qua bac nut dat gan 4 (4,47 dén 4,01),
nhung can nhiéu vong lap maéi 6n dinh va dé bi ket & gia tri cao hon mong doi. Khi a
tang 1én, ttr 0,40 dén 0,60, toc dd cap nhat vira du nhanh dé€ diéu chinh pham vi truyén
thong linh hoat, gitp bac nut dao dong sat 4 nhat (ttr 3,91 dén 4,13) va hdi tu trong thoi
gian tuong ddi ngan ma khong bi qua phan tng. Tuy nhién, khi a 16n hon 0,85, budc
cap nhat tré nén qua lén, dan dén dao dong manh va overshoot, thé hién bac nut trung
binh tang lén dén 4,21, thé hién sy thiéu 6n dinh. Nhu vay, vung a tir 0,40 dén 0,60 can
bang tSt gitra tdc d6 hoi tu va d6 6n dinh ctia bac nat.
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Hinh 1. Anh hudng cua hé sd hoc dén bac nuat trung binh

Tiép theo, chiing t6i phan tich anh hudng ctia hé s6 hoc dén chi s6 tiéu hao nang
luong (EER). Két qua thu duoc nhu cho thdy ¢ Hinh 2. Khi a nhoé (0,10 dén 0,20), hé
thong tiéu ton nhiéu nang luong (tir 37 dén 41%) do pham vi truyén thong duy tri 16n
trong nhiéu budc hoc dau. Khi a tang 1én tir 0,25 dén 0,55, cac nat diéu chinh ving truyén
thong nhanh hon nhdm giam khoang cach truyén va tiét kiém nang lwong, vi vay EER
giam xudng thdp nhat, chi con 36,82% tai a = 0,55. O viing a tir 0,60 dén 0,85, EER dao
dong nhe quanh cac gia tri tir 37,28 dén 37,77%, phan anh chién lugc diéu chinh can béng
gitta tham do va khai thac. Tuy nhién v6i a 16n gan 1,00, qud trinh hoc tré nén bat on,
EER ting trd lai (dén 39,27%) do dao dong lién tuc ctia vung truyén thong. Nhu vay, a
ttr 0,40 dén 0,60 cho hiéu qua nang lugng t6i wu.
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Hinh 2. Anh huong ctia hé s6 hoc dén chi s6 tiéu hao ning luong
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Hinh 3. Anh huong ctia hé s8 hoc dén suy hao duong truyén

Mot dd do quan trong nita ma cac thuat toan diéu khién t6-pd can xem xét 1a suy
hao duong truyén (Pathloss). Hé s6 hoc ciing anh huéng dén d6 do nay nhw cho thay ¢
két qua mo6 phong trén Hinh 3. D&i voi a < 0,25, Pathloss cao (~80,92 dB) do pham vi
truyén thong 16n. Khi a tir 0,30 dén 0,45, pham vi truyén thong giam 6n dinh, dan téi
Pathloss giam vé 80,60 dén 80,70 dB, danh dau murc ton that tin hiéu thdp nhat. Trong
vung «a tir 0,50 dén 0,85, Pathloss dao dong nhe (80,73 — 80,83) do chitc ndng diéu chinh
pham vi van duy tri 6n dinh. Khi a tién gan 1,00, dao ddng manh lam pham vi truyén
thong bat 6n, Pathloss tang nhe 1én 80,87. Nhu vay, «a tir 0,40 dén 0,6 t6i wu nhat d€ giam
suy hao tin hiéu.

4.2.2. Anh huong caa hé s chiét khau
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Hinh 4. Anh huong ctia hé s8 chiét khau dén bac trung binh
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Ngoai hé sd hoc, hé so chiét khau (y) cling c6 anh huong 16n dén hiéu qua thuc
thi ctia thuat toan diéu khién t6-pd st dung hoc tang cuong. Két qua md phong trén
Hinh 4 cho thdy rd anh huong cua y dén bac trung binh ctia cac ntt trong toan mang. Ta
thay rang, v6i bac mong doi 1 4 thi hé s& chiét khau tir 0.45 dén 0.85 1a pht hop. Véi d6
do vé muc tiéu hao nang lwong (EER), d6 do nay dat gia trj tot nhat khi y tr 0,45 dén
0,90. Ltc nay EER ¢ mutc thap nhat, chi tte 37 dén 38%, diéu nay cho phép hé théng mang
stt dung nang luong mot cach hiéu qua.
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Hinh 5. Anh huong ctia hé s§ chiét khdu dén chi sd tiéu hao nang luong

Tt cac két qua mo6 phong duwoc phan tich & trén ching ti c6 thé két luan rang,
khi 4p dung thuéat toan hoc tang ceong cho bai toan diéu khién t6-p6 trong mang WSN,
hé s6 hoc nén chon ttr 0,40 dén 0,60, hé s6 chiét khau nén chon tir 0,45 dén 0,90 dé thuat
toan c6 thé mang lai hiéu qua hoat dong tot nhat.

5. KET LUAN

Dé nang cao hiéu qua cta viéc ap dung hoc ting cuwong vao bai toan diéu khién
to-p6 trong mang cam bién khong day, viéc nghién ctru d€ xac dinh vung gia tri t6i vu
cta hé s6 hoc va hé so chiét khau la diéu can thiét. Trong bai bao nay, chung t6i da tap
trung khao sat anh huong ctia cac hé s6 nay dén hiéu nang mang thong qua cac do do
bac nut trung binh, mtc tiéu thu nang lwong va suy hao duong truyén. Thong qua két
qua mo phong da xac dinh dugc vung gia tri t6i wu cho hé s6 hoc va hé sd chiét khau.

Trong huwdng nghién ctu tiép theo, chung to6i ti€p tuc thuc hién trong cac moi
treong mang khac nhau nhe mang tuy bién di dong (MANET), mang tuy bién cta cac
thiét bi bay khong nguoi lai (FANET) va mang tuy bién gom céc thiét bi giao thong thong
minh (VANET).
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INVESTIGATING THE EFFECTS OF LEARNING RATE AND DISCOUNT
FACTOR IN REINFORCEMENT LEARNING-BASED TOPOLOGY CONTROL
FOR WIRELESS SENSOR NETWORKS

Ho Hai Quan'?¥, Le Huu Binh!, Nguyen Dinh Hoa Cuong?, Nguyen Nhu Luong?*
1Faculty of Information Technology, University of Sciences, Hue University
2Faculty of Information Technology, Robotics, and Al, Binh Duong University
3Faculty of Information Technology, Phu Xuan University
*Email: hhquan.dhkh24@hueuni.edu.vn
ABSTRACT

Topology control in wireless sensor networks (WSNs), based on reinforcement
learning, has attracted the attention of researchers. Reinforcement learning
algorithms allow sensor nodes to self-adjust their coverage areas for optimal
network topology. In reinforcement learning algorithms, the learning rate coefficient
and discount coefficient significantly influence the convergence and performance of
the algorithm. In this study, we focused on investigating the influence of these
coefficients on the efficiency of applying reinforcement learning to the topology
control problem in WSNs. Based on the simulation results obtained, we determined
the optimal values of these coefficients so that the algorithm could converge quickly

and provide the best network performance.

Keywords: Wireless sensor networks, Topology control, Connection stability.

106



TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, DH Hué
S6 chuyén san Cong nghé thong tin Tap 27, S6 1B (2024)

H6 Hai Quan sinh ndm 1983 tai Quang Binh. Ong t&t nghiép Cit nhan
nganh Céng nghé thong tin nam 2008 va Thac si nganh Khoa hoc may
tinh ndm 2013 tai Truong Dai hoc Khoa hoc, Pai hoc Hué. C)ng hién dang
la giang vién Khoa Cong nghé thong tin, Treong Pai hoc Binh Duong.

Linh viec nghién citu: Hoc may, Hoc Sau, Al, Cong nghé mang thé hé mdi,
tng dung ctia hoc mdy va tri tué nhan tao trong cong nghé mang, mo

phong va thiét k& mang.

Lé Hiru Binh sinh ndm 1978 tai Quang Tri. Ong t5t nghiép Ky su nganh
Dién tt Vién thong nam 2001 tai Treong Pai hoc Bach khoa, Pai hoc Da
Ngmg va Thac si nganh Khoa hoc may tinh nam 2007 tai Truong Pai hoc
Khoa hoc, Pai hoc Hué. Ong nhan hoc vi Tién si nganh Hé théng thong
tin nam 2020 tai Hoc vién Khoa hoc va Cong nghé¢, Vién Han 1am Khoa
hoc va Coéng nghé Viét Nam. Ong hién dang la giang vién Khoa Cong
nghé thong tin, Treong Dai hoc Khoa hoc, Dai hoc Hué.

Linh vwc nghién citu: Cong nghé mang thé hé méi, tng dung ctia hoc may

va tri tué nhan tao trong cong nghé mang, mo phong va thiét ké mang.

Nguyén Pinh Hoa Cwong da nhan bang Thac si Khoa hoc va Tién si
chuyén nganh Khoa hoc May tinh tai Treong Pai hoc Khoa hoc, Pai hoc
Hué, Viét Nam va tai Dai hoc Khon Kaen, Théi Lan [an lwot vao cdc nam
2005 va 2016. Hién nay, 6ng la giang vién tai Truong Dai hoc Phu Xuan,

Hué.

Linh viec nghién ciru: khai phd dit liéu, khai pha van ban, quan ly tri thizc

va hé thong hd tro ra quyét dinh

Nguyén Nhu Lwong sinh nim 1995 tai Bic Ninh. Ong t5t nghiép Ctr
nhan nganh Cong nghé thong tin ndm 2017 va Thac si Cong nghé Thong
tin chuyén nganh Ky thudt phan mém nam 2021 tai Treong Dai hoc Kinh
doanh va Céng nghé Ha Noi. Ong hién dang 1a giang vién Khoa Khoa
hoc — Kinh t& - Cong nghé Thong tin, Truong Cao dang Cong nghiép Bac
Ninh.

Linh viec nghién ciru: Cong nghé mang may tinh, mo phong va thiét ké&

mang.

107



