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TOM TAT Bai bao a"e xudt mot phwong phdp méi, do la phuong phap ung dung mang
noron song tuyén cé hiéu chinh dé giai bai toan dy bdo phu tai. Béng cdch ap dung 50 liéu phu
tai thiee sw ciia hé thong dién Tp. Hq Chi Minh dé minh hoa tinh ding din cria phicong phdap da
dé xudt cho thdy sai sé giam dang ké so voi cac phiwong phap khdc.

1.GIOI THIEU

Mang noron nhan tao ANN(Artificial Neural Network) tir 14u d@ dugc ing dung thanh cong
trong viéc nhin dang va diéu khién nhiéu loai hé thdng déng phi tuyén khac nhau nhu cic hé
théng trong nganh hoa hoc, kinh té, dia ly, k§ thuat cong nghe Thanh qua dat duoc 1a mot s6 16n
cac cong trinh nghién ctu vé& 1y thuyét va thuc tién cho viéc xdy dung va huin luyén cac mang
giam sat truyén thiang nhu mang MLP (Multilayer Perceptrons) va mang RBF (Radial- Basic
Function). Ngoai ra mang noron dugc ing dung trong bai toan du bdo phu tai cho thdy c6 nhiéu
uu diém so véi cac phuong phap khéc. :

Bai bdo trinh bay m6 hinh mang noron song tuyen cd hiéu chinh trong bai toan du bao phu
tai. Két qua mo phong cho thidy mé hinh nay tét hon so v6i cic mo hinh khac, chimg minh cho
phuong phap da dé xuét.

2.MO HINH SONG TUYEN MO TA HE THONG

Céc ham f 1a cdc ham phi tuyén. Ching ta c6 thé chon ham f dudi dang toan phuong song

tuyén‘
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Trong d6:y, 1a tin hiéu ngd ra uéc luwong, u, la tin hi€u ngd vao, {ai }5:1 5 {b‘. };:1 5 {c,.j }H,

{ds,- }:V;j 3 {gij }N"l ., 14 céc thong s6 cua hé théng; Co + Cs, o, B, %, 8, € 12 cac hing sd.
Khi cho @, B, . 8, € bing 1, Co=0, C, + Cs bang 1, phuong trinh (1) ¢6 dang:
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Trong phuong trinh (2), néu céc hé s6 8; = 0, khi d6 phuong trinh m6 ta hé thdng tuong tur

d n'

nhu [2]: Pen = Zauk D d ,,+Zbyk ﬁZZcqyk S 0

=0 j=0 i=0 j=0
Twong tu, néu cac hé s6 ¢; = O,d!.. =0,g; = 0, thi (4) 12 phuong trinh riéng mé ta h¢ théng
nhu trong [1]: Per = Za o +Zb P ()
i=0
Gié str cac tin hiéu dAu vao va déu ra ciia hé théng b sai 1&ch boi nhiéu Gauss dugc cho boi:
L=Vt (5)
X, =R
k k k (6)
Thay (5), (6) vao (2), ta co
Ny Ny N. N,
2y = Za : A +ZZduxk Xy +szk ; +ZZcUzk 2y
=0 j=0 i=0 j=0
Ny N (7)
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i=0 j=0
trong do:
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1a tong hop sai s& do x4p xi va nhiéu gay ra:
bat:
T
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du:dlza-"sdwdade,nde,za- de N, 811581252 81w, - &N, 18N, 20 8N, N]
14 vecto thong sé cia hé théng va

T
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2 &
Ze 12y s Zkn, Bt 209 ZkN, 2N, > Xkt F il seees X Zpon, 30 XkN, B0+ Xk, Dk,

14 vecto hdi qui.

Khi do hé théng (7) duge viét lai thanh: Z,,, = D6, +n, (11)

3.NHAN DANG HE THONG DUNG MANG NORON

Ta c6 thé sir dung mang noron dé nhan dang cac thong s6 trong (11). Vecto thong s6 cia
(11) dugc uGe lugng tir cac tap dir lidu vao ra thu thap dugc. Ngb ra tir mang noron la:
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G = DG, (12)
Céc thong sb duge wdc luong sao cho théa phuong trinh danh gid nhur sau:
o A A 2 1] ra P A
Js —_mﬁm{J”H 20| +§||z,m - qvkek’|2} Ny (13)

trong do 5 >01a thong sb bé Tixonop dam bio cho tinh bén vitng cua qua trinh huén luyén.
Théng s& bé Tixonop duge chon thay doi theo timg budc 1ap thoa man: o

6, >0 vas 6,/5,,, >1

n—o

Tur do suy ra luat cap nhat trong sb nhu sau:

€ra = Zpn _q)igk = Zpat — Zial (14)
A n D

I .. N, 15
k1 = Uy ké-k_i_q)’iq)kkl ‘ (15)

. . +a0 +o0 .
Trong d6 ¢, duoc chon theo phuong phéap xap xi ngau nhién: Z o, =0, Z a’ <w
k
n=0 n=0
2
n
2
Z

Thong sb bé Tixonop cé thé duge chon & =—=%. Hodc chon thong s6 nay theo cach khac

2

ae : ag ; - y o i .
bing cach dit o, =—"— VA & = rnm{l, of, o, }; trong do o*f s of 1a hiép phwong sai cua
a, +0a,
nhidu n(k) va tin hiéu ngd ra z(k). Khi do, luat cap nhat thong s nhu sau:
" 5 @,
G =0, + O_z—eiu-l (16)
n T
S+, D,
O-Z

4.0UNG DUNG MANG NORON SONG TUYEN TRONG BAI TOAN DU BAO PHU TAI

bac diém cua dir lidu trong bai toan du bao phu tai:
e Sb liéu duoc thu thip trong thuc té theo timg gid.
e Dir liéu dang chudi tuin tu theo thoi gian: chudi dit liéu ndi tiép, thu thap tuan tu
theo thoi gian. :

Viay bai toan du béo phu tai 1a bai toan sir dung cac s6 liéu thu thap trong qua khi dé du bao
phu tai trong tuong lai.

Céc thong s6 cong suét phuy tai c6 tinh chét 1 chudi dir lidu tuan tu theo thoi gian nén khi 4p
dung dir liéu nay vao du bao phu tai st dung thuat toan noron toan phuong thi phuong trinh (1)
duge mo ta cu thé 1a:

N, Ny Ny N,
P =Co + Zaiuk—i + Zb}j’k-f * Zz gijSign(uk—i)(ukuij}k—j)% (17
i=0 i=0 i=0 j=0
Trong do sign (uy.;) 1a ham diu ctia uy
Véi cac thoi diém dugc mo ta nhur hinh 1
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Thoi diém hién tai Thoi diém du bao |

kl-1| kly k 1¢+1

Chu51 dir héu thu thép thuc té Ukl Chl.lél dit lidu du bdo: j}k )

Hinh 1.M6 ta chudi di liéu tuén tu theo thoi gian
Trong do: k1 la thoi diém hién tai, k+1 1a thoi diém can du béo phu tai, chu01 di liéu sau

thoi diém hién tai k1 la cac di lidu du bdo, cac dir lidu tr thoi diém k1 tro vé trude 1a dir liéu
dugc thu thap tir thuc té.

Trong phuong trinh (17) céc thong s we.i 1a céc s6 ligu 1y tir thoi diém k1 tro vé trudc, con
céc s6 lidu J,_,1a cac sb lidu ldy tir thoi diém k1 dén thoi diém tha k.

Khac véi [3] trong nghién ciru nay, cac tac gia thuc hién mot s6 phuong phap du béo khac
nhau trén co' s¢' mang noron toan phu‘ong:

Phuong phap 1: Dang do‘n tuyén:

Ny,

e =Gy +Zaukm +Zb3’k = (18)

i=0
Phuong phap 2: Ham tdng quat (1) dugc don gian dudi dang song tuyén:

Ny
Pia =Gy +Za Ui +Zb,Vk < [zgiukéi}j)k : (19)
i=0 i=0
Phuong phap 3: Dang toan phuong rut gon:
N,
Vi =Co +Zauk r~1~Za’u et [igr”m]f’k (20)
i=0 i=0

Phuong phép 4: Dang ham binh phuong:

Pri=6 +Zaukr+Zduk, 21)
i=0

Phuong phap 5: Dang ham c6 céan:

Pra=Cot Za Ui + Zb Pies Zg,srgn(uk_, )t i$e)" (22)

=0

4.1.Di liéu dwa vao mang noron huén luyén dwge lay cu thé nhw sau:

Co nhléu cach xéy dung mang noron theo céu triic dit liéu dau vao. Co thé xay dung mang
gbm 2 khi noron dAu vao nhu hinh 2: khéi 1 gdém céc noron 1a cac dit liéu cua 12 glo trudc gio
du bao, khoi 2 gom céac noron la céc dir liéu twong (ng voi gio du bao nhung cla cic ngay trude
ngay du bao, cu thé & day lay 10 ngay.

Trong dy bao phu tai, dé tang mirc do chinh x4c cla céc két qua dy béo, viée dy béo duge
phén ra cac bai toan du bao riéng cho céc ngay khac nhau:

e Du bdo cho céc ngay lam viéc binh thudng tir thir 2 dén thtr 6.
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e Du bdo cho cac ngay nghi cudi tudn: ngay thir 7 va chi nhat.

e Du béo cho cac ngiy dic biét, ngay 1&.

Khi du bao cho cic ngay lam viée, ldy dit liéu 10 ngdy 13 twong img véi sd ngay lam viéc
trong hai tudn - mdi tudn c6 5 ngay lam viéc.

Mang noron ciing co thé xdy dung 16n hon v6i khéi 1 ¢é 24 noron dau vao 1a di liéu cua 24
gid trude gid dy bao, Khéi 2 gom 20 noron tuong tmg v6i dif ligu clia 4 tuan 1& 1am viéc. Khi dé
mang noron co kich thudc véi sd dAu vao 1a 44 phan tir,

Hoac co thé xay dyng véi Kkhéi 1 c6 24 noron dau vao 1a dit liéu 24 gio trude gid dy béo va
Kkhéi 2 c6 cac dif liéu tring v6i gid du bao ciia 10 ngay trude do. Nhu vdy mang noron c6 34
noron dAu vao va 1 dau ra cho ra két qua ctia gio du béo.

Uk-12 © -/2‘11-1\

KHOI 1 Pi

o) |——

®

Ug-24 G »{ ani

)

U240 © » dnlo

(

KHOI 2

Hinh 2. So dd cAu triic mét mang noton don myén du béo phu tai

M&di mang noron xay dung nhu trén dung dé du béo cho 1 gid nhét dinh trong tuong lai nhu
viy dé du bao phu tai cho 24 gio trong mdt ngdy s& phai xay dung 24 mang noron tuong ty.

Mang song tuyén hay téng quat hon la mang toan phuong khéc v&i mang noron don tuyén 14
mang don tuyen c6 quan hé tuyén tinh gifta dAu ra va cic bién dau vao. Trong khi do mang
noron song tuyén hay mang noron toan phuong cé tham gia cc thanh phan 1a tich ciia cac dau
vao. Cach mé ta nay lam ting tinh chinh x4c trong quan hé dAu ra va du vao.
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4.2.Pic diém cia bai toan dung phwong phap mang noron:

Pé bai toan hudn luyén mang noron hoi tu va cho két qua chinh xdc thi 56 heong mdu hudn
!uyen phai luén I6n hon hodc bang $6 noron dau vao ciia mang. Nhu viy néu ting s noron dau
vao mang thi s6 lwong mau huin luyén cling phai tang 1én. Cu thé, kich thudc clia mang noron
song tuyén theo phuong trinh (20) s& 16n gép d6i so véi mang noron don tuyén theo phuong
trinh (18) khi ching c6 cung s6 phan ttr dau vao tuong tmg.

Khi kich thudc mang ting Ién, s6 luong mau huin luyén ting lam thoi gian hudn luyén mang
phéi 1au hon. Trén ly thuyét, khi tdp huan luyén ting lén s& lam cho két qua huan luyén chinh
xéac hon. Tuy nhién, trong bai toan du bao phu tai, cic sé lidu thu thap thuc té dung dé huan
luyén ludn c6 sai s6. Vi vy, khi tang kich thudc tap huan luyén ma chua phai la t6i ru, thi trong
két qua nhan dugc co thanh phan sai s6 tich lily. Sai s6 nay lam giam d6 chinh x4c cua két qua
- nhén dugc. Mang noron don tuyén héi quy theo phuong phap 1 duge mo ta trén hinh 3 va mang
noron song tuyén dugc mo ta trén hinh 4.
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Hinh 4. M4 hinh mang noron song tuyén
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Thong thuong du bao khong bao gio chinh xdc hoan toan ma thuong cé sai sb so voi cac dir
liéu thue té. Nhimg sai s6 nay duge giam thip qua viée sir dung mang noron trong tinh todn. Dé
tang thém mirc d6 chinh xdc cho két qua du béo, céc tic gia dé xuit thém mdt mo hinh dy bao
moi, md hinh nay duwge md td nhu hinh 5:

y
gl
Mang Pl " Mang [—A> 7;."
u > noron 1 - 5 o i i
Ml M2 +
!

/ %

Hinh 5. M6 hinh du béo c6 hiéu chinh dira trén %ai s6

Trong mé hinh nay c¢6 hai khdi noron, khéi noron 1 véi ddu vao 13 & va dau ra 13 két qua du
béo ¥ . Tir gia tri du bdo P va gié tri thuc té y tinh duoc sai s Ay, tiép tuc st dung sai s6 nay
dé du bao sai sb nham hiéu chinh lai gi4 tri du bdo. Sai s6 Ay ding lam déu vao mang noron 2
dé co két qua du bao vé sai sb AP . Cudi ciing gia tri du béo téng hop la:

Al A A
y'=4Ay+y (23)

Trong bai toan du bao cho hé thong dién khu vuc Thanh pho H6 Chi Minh, mang noron 2
dugc xay dung vé1 2 noron dau vao va 1 noron dau ra. Cu thé 1a mang noron 2 sé lay céac dit liéu
dau vao 1a Ay, ,va Ay, @ du béo gia tri AP,,, . Tap huén luyén mang noron 2 duoc liy gdm
120 gia tri twong Urng voi 5 ngay.

4.3.Kiém tra d4anh gia tinh chinh xdic cia két qua qua bai todn dw bio.

Do dic tinh ciia bai toan du bao 1a dua vao céc théng sé thu thap dugc trong quéa khir dé du
bao cho tuong lai, vi vdy dé danh gid d chinh xac cda thuét todn hoan toan cd thé dua vao cac
dir ligu thyc t€ da thu thip duogc trong qua khir d€ du béo ra két qua ctia nhitng thoi diém ciing
trong qué khir. Sau do, sir dung cac két qua nhén dugce nay so sanh véi nhitng s6 liéu thuc té da
duoc thu thép tir tredce dé dua ra nhitng danh gia vé murc d6 chinh x4c cla thuét toan.

Tinh chinh xé4c cta két qud du bao dugc danh gia dua vao sai s6 e nhu sau:

Y
Trong d6: e; la sai so,
y; 1a 56 ligu thyc t€ tai thoi diém thir i,
, 14 56 liéu du béo tai thoi diém thi i.
Sai s6 du bdo trong mot ngdy dém duoc danh gia theo sai s6 tuyét déi trung binh MAE (Mean
24

2 e
Absolute Error): MAE = n=21 :

(25)
Hodc sai sé binh phuong trung binh MSE (Mean - Squared Error)
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24
2.

MSE =L

24

4.4, Két qua dw bao theo cac thudt toan khac nhau

4.4.1 Dy bdo tmng 45 ngay
Két qua sai sb tuyét déi trung binh theo phuong phép hdi quy la: 3. 92% va tinh qua mang

noron 1 duoc xay dung vdi cau tric don tuyén 1a: 3.59%; song tuyén l1a: 3. 20%

Trén hai cAu tric clia mang noron 1 néi trén, du bao hiéu chinh qua mang noron 2 cling voi
hai cau tric: Mang noron 1 don tuyén, mang noron 2 don tuyen 2. 44%; Mang noron 1 don

(26)

tuyén, mang noron 2 song tuyen 2. 30%; Mang noron 1 song tuyén, mang noron 2 don tuyen 2
17% ; Mang noron | song tuyén, mang noron 2 song tuyén

4.4.2.Du bio trong 35 ngay tiép theo

2. 06%

Két qua sai s6 tuyét 601 trung binh theo phuong phap hdi quy 1a: 3. 87%; mang noron 1:
don tuyen 3.60% song tuyén 3. 28%

Két qua dy bao sau khi hiéu chinh qua mang 2:

Mang noron 1 don tuyén, mang noron 2 don tuyén 2. 20%
Mang noron 1 don myén, mang noron 2 song tuyén 1.83%
Mang noron 1 song tuyén, mang noron 2 don tuyén 1. 70%

Mang noron 1 song tuyén, mang noron 2 song tuyén 1. 64%

K&t qua sai s6 tuyét ddi trung binh MAE% timg ngay khao sét trong vong 45 ngay:

Bang 1.Két qua sai s6 du béo theo cac phuong phap khac nhau

Phﬂcmg I—}I}iéL;1 Phgqng I;Illétill Phl;('rng Hiéu
& chin a chin phap ;
Ngay pHE")Ii) MMaﬁgEl qua Ngay pHéli) 1\2/; ?g]:l qua Ngay Hbdi quy ;;g nA;1 cgigh
quy mz;-ng quy mgng meing 2
1 2.01 3.73 2:.29 16 3.81 3. 60 2.59 31 3.76 4. 44 2.05
2 4.64 7.38 311 17 2,85 | 2,93 2.30 32 1. 86 3.32 1.90
3 10.:25 9.29 4,35 18 4,40 | 3.26 2.15 33 2.58 3.85 2.43
4 15.20 | 12.76 | 4.064 19 4,76 | 3.48 2.24 34 3.91 3.89 2.57
5 9. 56 7.99 1. 80 20 2.35 | 3.61 2.13 35 3.10 3.99 2.76
6 2.50 2.94 1,38 21 2.83 | 3.70 2.79 36 4. 68 2.82 2.18
7 5.85 3. 32 1.40 22 1.66 | 4.14 2.35 37 4,73 3.18 2.60
8 4. 48 3.01 2.09 23 1:28 | 2.61 2.03 38 4. 67 2.99 2.20
9 1. 87 3.03 1. 54 24 1.14 | 3.86 215 39 4.13 3.24 2.17
10 4.94 5.70 4.20 25 2.59 | 4.47 2.62 40 3.01 872 2.78
11 3.10 4,34 3,31 26 1.12 | 2.77 1. 80 41 4. 06 5..25 3.52
12 3.20 3.63 2.91 27 1.86 | 3.63 2.48 42 4.96 | 3.58 2.33
13 3.20 3.47 3.20 28 3.66 | 2.94 2.21 43 5,17 3.25 2.40
14 4.69 4.20 3.05 29 3.27 | 2.94 2.20 44 3.96 3.21 2.22
15 3.18 3. 67 2.79 30 2:.83 ;| 2327 2.2 45 5.29 7.19 2.99
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Hinh 8 Ngay du bdo c6 sai s6 cuc dai

Céc két qua du bao trén dya vao cac thong s6 van hanh thuc té cia hé thong dién Tp.HCM
do Trung tim Diéu d6 Théng tin thudc Cong ty Dién luc Tp.HCM cung cap. Cac sb liéu dugc
thu thép trong vong 13 thang tur 1/5/2005 dén 31/5/2006.

Vi nhitng tdp hop théng sé dau vdo khdc nhau, két qua diw bdo theo phwong phdp mang
noron s€ khdc nhau. Tap thong s6 1 dwoc xay dung dé du béo phuy tai dién trong khoang thoi
gian tir ngay 13/1/2006 dén ngay 31/5/2006, tap thong s 2 dugc xdy dung dé du bio trong
khoang thoi gian tir 4/4/2006 dén ngay 31/5/2006.

Sai s6 du bao bing mang noron 1 tinh theo phin tram:

Bang 2.Sai b du béo tinh theo ph?m tram

Mang noron don tuyén Mang noron song tuyén
Tap théng sb 1 4.43% 3.75%
Tip thong s6 2 3.59% 3.20% .

4.5.Ciu tric mang noron anh hwéng dén két qua dy bao:

Khao sat mang noron M2 ¢é 5 noron déu vao, khi mang noron don tuyén theo mo6 hinh trén
hinh 9 dugc x4y dung v6i hai cau triic khac nhau:

Bang 3.CAu tric mang noron don tuyén

u Uz u; Uy Us
Chu tric 1 A AV 0 0 0
CAu truc 2 Ayt A 0 -Ayy.1 -AY

O day Ayy., = }Af’krl = Vi1 Ay = }’}k — Vi
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u =@
s ()
J}k+l
w )
Hinh 9.M6 hinh mang noron hiéu chinh dua trén sai sb
Két qua sai s du bao theo hai cdu tric trén nhu sau:
Bing 4.Két qua sai sb du bao
ngiy | chutric 1 kAutric? | ngdy | céutric ] chutraic2 | ngay |chutric1 | cutric2
1 1. 90 2.10 16 1.27 1.30 31 1.74 1. 63
2 2,74 2. 64 17 150 1.43 32 1. 14 1.37
3 3.38 3.36 18 1.72 1. 48 33 1.23 1. 44
L 4. 04 3. 85 19 1.76 1.50 34 1.41 1. 81
5 2. 40 2.24 20 1.74 1. 86 35 1. 65 1. 93
6 1.:85 1. 40 21 1.97 2. 08 36 1.19 1. 48
7 2.05 1. 56 22 1. 89 1.97 37 1. 84 1.90
8 1. 85 1. 50 23 1.52 1.48 38 1.53 1. 51
9 1.78 1. 19 24 1.73 1.53 39 1.45 1.45
10 3.53 3.58 25 1.76 1. 81 40 1. 61 1. 60
11 1.56 1.93 26 1. 63 1.16 41 2.69 2. 71
12 1;'73 1. 67 27 2.41 2.03 42 2.35 2:35
13 1. 87 1. 87 28 2. 65 2.42 43 .72 1.72
14 2.22 2.28 29 1.99 2.14 44 1. 74 1.75
15 1. 81 1.76 30 2.32 2.43 45 2.63 2. 57
Sai s6 du bao tuyét doi trung binh ctia 45 ngay 1.77 1 74

Tir dif liéu dau ra clia mang noron song tuyén M1, thuc hién du béo sai 56 theo 4 cu tric
khéc nhau dudi dang mang noron song tuyen c6 5 noron d4u vao nhu hinh 6, cac cau truc dugc
danh sb tir 3 dén 6, thong sb timg dau vao va sai sd tuyét di trung binh cia timg cu tric duge

cho theo bang 5.
Bing 5.Cac céu tric mang noron song tuyén trong tinh toan hiéu chinh sai s6 va cac két qua sai
$6 tuyét dbi trung binh
u U, Us Uy Us MAE%
Céu tric 3 AN Ayx }Ayk Ayk—ll 0 0 1.71
Cautric4 | Ay Ay Sign(Ayy) |Ayk AyH| 0 0 1.67
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Ciutric 5 | Ay Ay Sign(Ayy) 1/|Ay,‘_Ay,\,_l| Ay Ay 1.62
Ciutric 6 | Ay, Ay Sign(Ayy) |AykAyk_l| -A¥Vi -Ayi 1.61

4.6, Thoi gian huén luyén

Céc tac gia da chay chuong trinh trén phin mém MATLAB 2006 méy tinh Pentium D 3.0 G
1GB RAM, chuong trinh huan luyén va kiém tra 1200 mang noron, mdi mang tuong (ng vdi 1
gid trong ngay va trong 50 ngay tdng thoi gian chay chuong trinh 1a 91 phat. Nhu vdy thoi gian
dé huén luyén 1 mang chua téi 5 gidy va dé chay chuong trinh dy bao phu tai cho 1 ngay 24 gio
gbm 24 mang chua t&i 2 phit.

5.NHAN XET VA PANH GIA

_ Du bio phu tai theo phuong phap mang noron M1 cho két qua tét hon so véi phuong phéap
héi quy trong ca hai khao sat lién tuc 45 ngay va 35 ngay. Du bao theo mang noron song tuyén
cho két qua chinh x4c hon so véi du béo theo mang noron don tuyén. Két qua khao sit ding cho
¢4 hai mang M1 va M2. Tuy nhién, ngoai viéc chon dtng cAu triic md hinh dy béo phu tai dé co
dd chinh xac cao, d§ chinh xé4c con phu thudc bdi nhitng yéu t5 khac nhu thoi tiét, mua, khu
vuc...

Trong cac bai bao tiép theo céc tic gia s& trinh bay cac phwong phép du bdo cai tién dé khac
phuc nhiing van dé trén.

SHORT TERM LOAD FORECASTING USING CORRECTION BILINEAR
NEURAL NETWORK

Tran Thi Hoang Oanh®, Dong Si Thien Chau'", Tran Hoang Linh?, Nguyen Ky Tai®
(1)Institute for research and developing energy
(2) University of Technology, VNU-HCM

ABSTRACT: This paper is concerned with a new approach of applying a correction
bilinear neural network. The practicability of the proposed approach has been confirmed
through a comprehensive study based on the data provided by HCMC Electricity Company.
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