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TOM TAT: Bai bdo trinh bay mét hudng thuc hién xdy dung tdp dit liéu hudn luyén
mang noron cho bai toan dy bdo phu tai ngd'n han dé ting do chinh xdc va giam sai s6 du
bdo. Mang noron co cdu triic la mang song tuyén nhie trong [1]. Muc dich giam sai s6 trong
triecong hop co nhitng yéu 16 lam dnh heong dén két qua duw bdo nhu: yéu 16 ngay, yéu 16 thoi
1iét...Sé liéu dimg trong bai bdo la 56 Tigu thue 1é ciia hé théng dién Tp.H6 Chi Minh.

1.GIOI THIEU

Xay dung tép dir ligu diu vao 1a mot phin quan trong trong bai toan huén luyén mang
noron nhim mang lai két qua c6 do chinh xdc cao. Trong bai bao nay trinh bay mét huong
thwe hién xdy dung tap dir ligu hudn luyén mang noton cho bai toan du bao phu tai ngén han
hé théng dién thanh phé Hd Chi Minh dé dat dugc két qua dy béo chinh xdc va giam sai s6 du
bao.

Muc tiéu cua nghién ciru nay dya trén nhiing diém wu viét cua cdu tric mang noron toan
phuong [1] dé xay dung tap dir ligu huén luyén tich hop nhiéu yéu t6 tac dong dén két qua du
bao nhung kich thudc tap huén luyén khong ting 1én nhu vdy s€ lam giam thoi gian huén
luyén mang.

2.MO HINH MANG NORON TOAN PHUONG

Ham udc lugng dau ra cua mot hé duoc md ta dudi dang toan phuong song tuyén v{il cac
quan h¢ vao ra:
Ny Ny
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Trong do:
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a; s by "t %y iy + g (¢ 1acac thong s6 ciia hé théng.
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Co+ Cs.at, B, %, 5, € 12 cdc hang sb.

Trang 57



Science & Technology Development, Vol 10, No.11- 2007

Khi cho a, 3, %, 8, € bang 1, Cy=0, C; + Cs bang 1, phuong trinh (1) chuyén vé dang mo
hinh song tuyén:

Ny Ny Ny Ny
yk+l Za uk ~i +Zby."w1 +szyuk Iuk—J +chyyk—ryk—j +zzgljuk ryk i (2)
i=0 j=0 i=0 j=0 i=0 j=0

Trong phuong trinh (2), néu céc hé sb 8; =0, khi d6 phuong trinh md ta sé la:

Na Ny N. N.
yk+1 Zauk £+sztjuk luk j+zbyk —i chijj}kmij}k—j (3)
i=0 j=0 i=0 i=0 j=0

Khi cho cac hé s6 c; =0,d; =0,g,; =0, thi (3) tr& thanh md hinh don tuyén:

Ny

Vin = Zauk :+Zbykz (4)

3.PHAN TiCH BAI TOAN DU BAO PHU TAI

Pé viéc huin luyen mang chinh xédc can phai dua vao trong tap huén luyén nhiing yeu to
lién quan anh hudng dén két qua huin luyén, tuy nhién viéc huén luyén con gip nhiing van dé
sau:

Muén viéc hudn luyén chinh xac cin nhiéu thong s6 hun luyén.

Théng s huan luyén khéng chinh xac do céc mau huén luyén thu thdp khong chinh xac
hoic bi nhiéu, hodc bi céc yéu té khac anh hudng dén 1am sai mau huén luyén.

Céc yéu td tac dong dén thong sb huin luyén thudng khéng tayén tinh va c6 anh hudng
lan nhau, trong théng s6 ndy cé bao ham ca céc thanh phan cta nhig théng s6 khac.

Trén thue té viée hudn luyén, day hoc ¢6 nhiing dic diém:

- Viéc ting kich thuée tép huén luyén s& lam ting thoi g1an hoc tap, néu trong tap huén
luyén c6 nhiéu sai s6 thi viéc huin luyén s& khong thu dugce két qua cao. Thiy day do c6 nhiéu
sal s6t trong qué trinh day hoc thi cho dii cho thiy bét hoc sinh 1am nhiéu bai tip hoc sinh ciing
khong kha 1én dugc.

- Mét nguoi thay ¢6 kién thirc rong sau va chinh xéc s& tot hon nhiéu thdy day nhiéu mén
khdc nhau, vi ngudi thdy do biét tong hop nhiing kién thtc can thiét tang hi¢u qua viéc hoc cla
hoc sinh.

- Trong hoc tdp cac mdn hoe thuong c6 mbi lién théng vai nhau. Mot sy vige xay ra 6
nhiéu yéu té tic dong vao va cdc yéu t6 nay tic dong c6 d6 manh yéu khac nhau. Dong thoi
chung c6 thé két hop véi nhau lam tang hiéu qua tac dong nhung cung c6 thé triét tiéu 1an nhau
lam giam hiéu qua téc dong lén su viéc. Néu ké dén hét cac yéu t6 va nhimg mbi quan hé gilra
chiing rat kho khan va khéng thé thue hién duoc.

- Mang noron trong qua trinh hoc nhén céc thong s cia tap huan luyén, qua quéd trinh hoc
ty dong xdy dung dugc moi quan hé gifra cic yéu t6 voi nhau, viée hoc nay ciing gidng nhur
qua trinh tich liiy kinh nghiém — giéng nhu ngudi cng nhan duge huén luyén cong vide. Mit
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khéc viéc hoc nay khong gidng nhu qua trinh tu duy cia nha khoa hoc, két qua nhan duoc tir
mang noron khong phai 1a két qua ctia sy tu duy. Trong qua trinh hoc néu ¢6 tu duy giup cho
viéc hoc nhanh chong va két qua tdt hon.

Viéc phan tich dit ligu trude khi dua vao huén luyén chinh la budc tu duy xay dung
phuong phép hoc sao cho viéc hudn luyén dat két qua t8t nhat, giup cho qua trinh hoc duogc
nhanh chéng chinh xac, loai bo nhing nhidu ¢6 thé 1am cho qua trinh hoc kéo dai.

Vi du vé viéc sir dung niing lugng dién: Vic sir dung dién hang ngay anh huong boi nhiéu
yéu t6 hay néi cach khéac co nhiéu yéu t4 1am cho thay d6i viéc tidu thu dién ning ctia cac phu
tai.

O nhiing nu6e nhiét déi nhu nude ta, khi thoi tiét thay dbi nhiét do tang 1én, nhu cau sit
dung dién tang, ddy 1a vén dé tat yéu do nhu cau sir dung 1am mat, nhu cAu nay khong chi cé
trong dan dung ma ca trong cong nghiép, céc thiét bi dién can phai tdng cuong lam mat. Viéc
ting nhiét do 1én 1°C so v6i nhiét do trung binh thi mirc d6 anh huong cua viée ting nhi¢t do
nay dén viéc thay d6i murc tiéu thu dién nang thé nao? Phu tai sé& tang thé nao? Hodc khi nhiét
d6 tang 1én 2-3°C so véi nhiét do trung binh thi phu tdi s& tang nhu thé nao? Chic chin c6 mot
véan dé 1a phu tai tiéu thu dién s& khong tang tuyén tinh, nhung su thay dbi khong tuyén tinh
ndy duoc thé hién nhuw thé nao? Cach 14p bai toan dé cac thanh phan khong tuyén tinh ndy ra
sa0? Diy ciing 12 vén d& khong dé giai quyét. :

Ngay trong viéc thay dbi nhiét d6 moi truong, qua trinh tang gidm nhanh hay cham cuia
nhiét do theo thoi gian ciing anh hudng dén viéc tiéu thy dién ning ciia phuy tai, chin chén la
su thay ddi cong sut tiéu thu dién ctia phy tai theo thoi gian s& khac nhau trong hai qua trinh
tang giam nhiét do xdy ra nhanh va tang giam nhiét do xay ra tir tir. Trén thuc té, thoi tiét dang
ndng nuc, néu c6 mua, thoi tiét mat diu khi d6 muc dd tiéu thu dién nang cla phu tai s&€ gidm
xubng, tuy nhién mic d§ giam cong suit tiéu thu nay khic vdi mirc d6 giam cong suét tiéu thu
do viéc giam nhiét do khi quyén vao ban dém.

Nhung vao ban dém viéc tai tiéu thu di¢n nang thép hon so véi ban ngay khong chi do yéu
t6 thoi tiét ma con do tip quéan va quy lut sir dung dién, didu hién nhién 1a vao ban dém mirc
d6 sir dung dién it di nhung mire do tiéu thu dién nang ndy phu thudc nhiéu vao cac yéu t nao
trong hai yéu té ban dém va yéu té nhiét d6? Viéc giam sir dung dién phy thudc vao cac yéu td
nay theo ty 1& la bao nhi€u? Vén dé nay ciing khong dé xéc dinh.

Yéu t§ d6 Am ciing 14 thanh phan anh hudéng dén mirc do tiéu thu dién ning, moi truong cd
d6 Am 16n hon thudng lam tang nhiét do din dén viéc ting lwong dién nang tiéu thu cla cic
phu tai.

Cac yéu tb c6 s anh huong it hay nhiéu vao thanh phin du bao khong dé gi dinh lugng, vi
cdc thanh phan nay c6 thé c6 nhitng mbi anh hudng 14n nhau, nhu da noi & trén giira do 4m va
nhiét 6 c6 méi anh huéng v6i nhau va c6 tc dong 6 mic do nao do dén viée tiéu thu dién
ning cla cac phu tai.

Cic yéu t6 anh hudng dén két qua du bao khé co thé xem xét riéng biét hodc tach roi. Tuy
nhién vAn d& xét mbi anh huéng cia timg yéu tb dén két qua du béo co thé thyc hién dua trén
mang noron. Khi sir dung mang noron, céc thanh phﬁn tham du vao qua trinh hoc dugc phin
tich thanh cdc thanh phin va c6 h¢ s& phi hop theo phuong trinh (1). Pé tang mirc d anh
hudng cta cac thanh phén, mdt bién phap 14 thém céc thanh phéan nay vao tap dit liéu dau vao,
phuong phép nay lam kich thudc diu vao tang 1én. Voi cach xdy dung tap dau vao toan
phuong theo phuong trinh (1) cho phép vira x€t dén yéu t6 phi tuyén clia 56 liéu du vio vira
xét dén méi anh hudng 13n nhau cia céc dit liéu vira 1am ting cudng tinh hién dién cua dif liéu.
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Muc tiéu cta bai toan du bdo 1a du béo duoc chinh xédc yéu td can du béo, con cic yéu td
khac trong qu4 trinh giai bai todn c6 thé cling dugc xéc dinh, nhung & ddy khong cin quan tdm
dén céc thanh phin ngoai thong sé can du bio. Vi du nhu bai toan du bao phu tai, trong du béo
phu tai cé yéu to nhiét do, tuy nhién két qué can cac yéu t6 lién quan khéng phan tich dinh
luong ma chi dwa vao lam cac thanh phan va mang noron qua qud trinh tu hoc dua ra duge
thong s6 thé hién mbi anh huong dé, théng sb nay la thong sé ndi bo trong mang, khong can
thiét thé hién ra do céc thong s6 nay khong ¢ nhu céu sir dung.

) bé ting dg chinh xdc cho bai toan du bao, cic thong s du béo can co gia tri ngang nhau
de trong tinh toan cac théng so6 co sai s6 tuwong duong.
Céc thong s6 cong sudt phu tai co tinh chat 1a chudi dif liéu tudn tu theo thoi gian nén khi
ap dung dif liu nay vao du bdo phu tai str dung thuit toan noron toan phuong thi phuong trinh
(1) dwoc mo ta cu theé la;

yk+l =Cy +ClZa (21— ’)+Zb (yk ’)+Zzglf sign(uy_ :)(“k-zyk 1)1/2 )

=0 j=0

4. NHAN XET VA PANH GIA CAC YEU TO ANH HUONG TRONG BAI TOAN DU
BAO PHU TAI

4.1.Khio sit 4nh hwéng ciia yéu t6 thir tw ngay dén bai toan du bdo phu tai

D4 thi hinh 1a biéu dién murc tiu thu dién ning téng trong ngay cua toan thanh pho Hb
Chi Minh tinh tir 0 dén 24 gio mdi ngiy trong khoang thoi gian tur thir 4(1/5/2005) dén tht
4(28/9/2005). Hinh 1b biéu dién muec tiéu thy dién ning téng trong ngay cta toan thanh phd
H6 Chi Minh tinh tir 0 dén 24 gid mbi ngay trong khoang thoi gian tir 5/2/2006 dén 30/5/2006.

MBreT EEE RS LS T e

Dién niing tf‘;ng (MWh)

N A T A R
CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN CN
ngay

Hinh 1a: D6 thi biéu din dién ning tiéu thy hang ngay tir 1/5/2005 dén 28/9/20n<
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Hinh 1b: Db thj bidu didn dién ning tiéu thy hang ngay tir 5/2/2006 dén 30/5/2006

Ciin ctt trén dd thi hinh 1a ¢ thé rat ra mét s nhan xét vé phy tai dién khu vue Thanh
phd Hb Chi Minh nhur sau:

- Théng thuong trong cdc ngdy nghi dién nang tiu thy thuong thdp hon cic ngay lam
viéc.

- Miic tiéu thu dién ning trong cac ngay chu nhét 1a thap nhat.

- Mitc tiéu thu dién nang ngdy thi hai hang tudn thuong thap hon cdc ngdy lam viéc
khéc. Sang som thi hai, mirc dg tiéu thu cong sudt ctia phu tai thdp hon so véi cac ngiy binh
thuong khic do ngay trude la ngay chi nhét — ngay nghi, nhu trén cdc hinh 3, 4 va 5 cac
dudmg chém chém biéu dién db thi phu tai ngay thir hai, cdc dudng lién nét bidu dién db thi
phu tai ngay thir ba, khoang thoi gian tir 1 gio sang dén trudc 7 gid sang cac ngdy thi hai phu
tai thuong thip hon céc gio twong mg trong ngay thir ba.

- Vao céc ngay giilia tudn, muc tiéu thu thudong 13 cao nhét, nhit 1a vio cic ngay thi tu,
thtr nam hang tudn va dién ning tiéu thy thuong gidm thap vao cic ngay cudi tudn va dau tuan.
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Hinh 2: D6 thi phu tai ngay thi hai (20/6/2005) vathitba  Hinh 3: Db thi phu tai ngay thit hai (25/7/2005)
(21/6/2005) va thir ba(26/7/2005)
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Hinh 4: D3 thi phu tai ngay thir hai (22/8/2005) va thirba  Hinh 5: D0 thi phu tai ngay thir hai (10/10/2005)
(23/8/2005) va thir ba (11/10/2005)

- Mic tiéu thu dién néng ngay thir bay thap hon cdc ngay lam viéc nhung cao hon mirc
tleu thu ngay cht nhat. Cudi ngay thir sau, phu tai tiéu thu cling giam thép do 1a ngay cubi
tudn. Nhu trén cac do thi hinh 6, 7, 8 va 9 cac dudng cham 14 d6 thi phu tai ngay thir nam.
Dudng lién nét 1a d thj phu tai ngay thir sau. So sanh céc do thi nay thiy ring: khoang thoi
gian tr sau 12 gio trua cac ngay thar sdu phu tai giam thép hon cung thoi diém cia ngay thi
nam trude do.

- Ciing theo nhu trén db thi khao sat, ngay |& nhu ngay 2/9 c6 mirc d6 tiéu thu dién ning
thip hon céc ngay khac.
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Hinh 6: P4 thi phu tai ngdy tht ndm (16/6/2005) va  Hinh 7: Pb thi phu tai ngdy thit nam (7/7/2005) va thar
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Hinh 8: D4 thi phu tai ngay thir nam (12/8/2005) vi  Hinh 9: D4 thi phy tai ngay thi nam (7/9/2005) va thi
thir sau (13/8/2005) sau (8/9/20053)

Trong khoang thoi gian tir thir 4 (1/5/2005) dén tha 4 (28/9/2005), ngay thir 6 la ngdy lam
viéc cudi tuan mirc tiéu thy dién nang ciing giam thédp. Nguoe lai trong khoang thoi gian tir
10/2/2006 dén 30/5/2006 (theo hinh 1.b) muc tiéu thu dién ning ngdy thir 6 thudng cao hon
cac ngay khac.

Tir khdo sét ndy nhan thiy ring yéu té thir tr ngay trong tuan c6 anh hudng dén phu tai
tiéu thu. Trong nhitng nghién ctru vé bai toan du bao phuy tai trudc diy, cic nha khoa hoc da
dua cac yéu td ngay vao ma tran dir liéu theo hinh thirc: danh dau phan biét dif liéu theo ngay.
Theo [5] R. Lamedica da thyc hi¢n xdy dung ma trén huén luyén véi cac thong s6 vé tht tu
ngay trong tudn duoc mé ta dudi dang bit nhi phin ¢ 3 d4u vao. Ciing c6 nha khoa hoc khac
dua cac thong tin ngdy dudi dang tung ddu vao, ing voéi 5 ngay lam viéc can c6 5 dau vao,
ngay nao hién dién dir liéu do bang 1 con khong twong {ng thi dir ligu do bing 0. Vi céc cach
xay dung dit liéu nhu trén tap di liéu c6 kich thude tang 1én do phai thém vao cac yéu té ngay.

4.2.Khao sat yéu t6 thoi tiét
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Yéu té thoi tiét bao gém nhiét do, dd 4m va sirc gio, ngoai ra con co thé ké dén cac yéu td
khéc nhir mua, néng, bdo... Cic théng sb thoi tiét ndy c6 hai loai: cac thong so vé thoi tiét
nhitng ngay da qua va cdc thong s6 du bao. Cac dai khi tugng thiy vidn do dac cdc thong 56
thoi tiét hing ngay va luu trir cdc thong s6 nay, ngoai ra cac dai khi twong thiry vén con dua ra
du bao cac thong s6 vé thoi tiét, cac thong s6 nay thuong la: nhiét dé cuc dai, nhiét dd cuc
tiéu, nhiét do trung binh trong khu vuc, dd am trung binh, cac du bao vé mua, nfmg, may.

Trén hinh 10 c6 thé rit ra nhitng nhén xét sau:

Vio nhiing thoi diém nhiét do trung binh ting cao nhu tuan 18 tir 7/5 dén 14/5 dién ning
tiéu thu cia céc phuy tai cling ting cao, ngugc lai vao thol diém c6 nhiét d6 trung binh thép nhu
cac ngay tir 28/2 dén 7/3 thi dién ning tiéu thu cling gidm.

Can cir trén dd thi nhan thay khi nhiét do trung binh ngdy tdng cao, do 4m giam thép va
nguoc lai. :

V6i nhiing ngay c¢6 cung mdt nhiét do trung binh, nhung ¢6 do am trung binh khac nhau
thi ngay nao cé do 4m trung binh thip hon, mac do tiéu thu dién ndng trong cac ngay do
thudng thap hon.

w
(9]

ong(MWh)
N W W
0 = W

l.@

N
~l

2% i i i i i j i i i i i
/2 12/2 19/2 26/2 5/3 12/3  19/3 26/3 2/4 9/4  16/4 23/4 30/4 7/5 14/5 21/5 28/5

Hinh 10.a

ién ning
[\ %]
w
T
i
7

bi
=
a2
i
-

Nhiét do

1 1
A g8 165 112115

Hinh 10.c

Hinh 10.a, b, c: D6 thi biéu difn diép ning tong tidu thu, nhiét do va do am trung binh hang ngay khu
vire thanh pho Hé Chi Minh tir 5/2/2006 dén 30/5/2006.
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Do thi hinh 10.a bidu difn mirc tiéu thu dién ning tong trong ngay tur 5/2/2006 dén
30/5/2006, dd thi hinh 10.b 14 nhiét do trung binh twong ting va dd thi hinh 10.c la d$ am trung
binh trong cic ngay khdo sat.

Yéu td d6 4m ciing la mot yéu tb Véﬂ thoi tiét c6 anh hudng dén dd thi phu tai. Trong
nghién ciru ctia AlFuhaid [4] thong so d§ &m dugc dua vao 1a mot thanh phén trong bai toan
dy bdo phu tai va sau khi khao sét tac gia da rat ra duoc khi ¢6 thanh phan d6 am tham gia cdc
két qua chinh x4c hon. Trong cc nghién ciru [6], [7] céc tdc gia cling dua cac thanh phan do
am tham gia vao bai todn du bdo.

4.3.Xay dung tip dir liéu huéin luyén mang noron dy béo phu tii

Qua céc phén tich trén, thdy ring mic tidu thu dién ning phu thude thoi diém trong tudn
hay 1a tho tu ngay trong tuan va phu thute vao céc yeu to thoi tiét, nhu véy trong bai toan du
bao phuy tai can dua vao cac yéu to ngiy va cac thong so vé thoi tiét. O diy cac yeu t6 dugc
dua vao tap dir liéu huén luyén & dang thong so6 dir liéu toan phuong.

) Yéu t6 ngay c6 anh hudng dén két qua du bao do do tép dir lidu huén luyén mang noron
can dugc xdy dung thich hop voi viéc tich hop céc thanh phén ciia yéu t6 ngay ma khong lam
tang kich thudc tép huan luyén. Dicu nay ciing 12 mot yéu t6 khong 1am tang tinh chinh xdc do
céc sai sb trong tap huan luyén mau, van dé nay da ban trong bai bao trudec.

Do tap dit liéu duoe xdy dung dL}'é‘i dang toan phuong nén cac yéu t6 ngay duoc tich hop
12 mdt thanh phén trong cac thong so toan phuong ma khong phai tang kich thu¢c cia mang.
Yéu to ngay duoc dua vao tép huan luyén dudi dang tich hgp vdi cac thong so o san trong tap
dir liéu: Thanh phén tuong Gng vé dir lidu phy tai clia cing thoi diém du bao nhung cua cac
tudn trude 12 mot thanh phén trong tich hop toan phuong.

Cu thé trong khéo sat nay dé du bao dit liéu phu tai gid thir g, ngay thk », trong tuan thi ¢

Véi g = 1+24 tuong tmg véi 24 gid trong ngay.

n=1+5 tuong img véi 5 ngay lam viéc trong tuln tir thir hai dén thtr séu.
¢ 14 tudn ¢6 dit lidu du bao cho gid g clia ngay n
i Dir liéu tich hop dugc chon 1a cac di li’éu vao gid g cia ngdy » trong cac tudn trudc clia
tuan co dfraliéu can du béo, ¢ d@y chon cdc s6 liéu trong hai tuan trude dé 14 tuan thir -7 va -2,
nhu vay dé du bdo cho thoi diém gio g thi cdc thong so dung dé tich hop duoc chon céc gio
tuong Gng la cac gio:
gl=g-24x7
g2=g-2x24x7

Véi x 1a dir lidu dAu vao khi dé tap di ligu tich hop la: X Xg1tX.Xg2

Khi ép dung cach tich hop nay kich thudc tap dif liéu dau vao khong _tﬁng nhiéu nhu vy
kich thuéc mang noron s& nhd hon, thoi gian huan luyén giam, dong thoi khi kich thudc tap
hudn luyén nho thi sai s6 tich hop cling giam lam tang do chinh xac du bao.

5. KET QUA KHAO SAT

5.1.Anh hwéng ciia thanh phin thoi tiét - nhiét 4o dén dw bio phu tai

Céc thanh phén cia yéu tb thoi tiét tham gia vao bai toan du bao phu tai gom: nhiét do cuc

dai trong ngay, nhiét dé cuc ticu, nhiét d6 trung binh ngay, do 4m trung binh trong ngay.
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Céc khao sat dugc trinh bay dudi dang tong binh phuong sai S(f) cua cac két qua du bio
trong cac ngay lam viéc trir thir bay va chi nhat tir ngay 14/2/2006 dén 13/3/2006 véi hai khao
sat khac nhau:

1. Bai toan khao sat khi khong xét t6i thanh phan nhiét d6
2. Bai todn khao sat cé dwa vio thanh phén nhiét do
Céc két qua trinh bay trong bang 1:
Hang 1: khao sat khi khong xét tGi thanh phan nhiét do va véi mang noron chua hiéu chinh.
Hang 2: khao sat co xét té1 thanh phﬁn nhiét d6 voi mang noron chua hiéu chinh.
Hang 3: khao sat khi khéng xét t6i thanh phan nhiét d¢ va véi mang noron cé hiéu chinh.
Hang 4: khao sat co xét toi thanh phé“m nhiét d6 voi mang noron ¢6 hiéu chinh.

Qua bang két qua nhan thiy trong ph:ip 16n cac truong hop khao sat, khi giai bai todn cé
tham gia ctia thanh phan nhiét d6 s& cho két qua chinh xé4c hon. Trong bang nhiing cap 6 sang
chi cac két qua khao sat khi c6 su tham gia thanh phan nhiét d6 cho ra két qua tot hon, con cac
6 t6i cho két qua xéu hon.

Béng 1: Tong binh phuong sai s dur bao tinh theo % trong ngay tir 14/2/2006 dén 13/3/2006

14/2 | 15/2 202 | 212 | 222 | 232 | 2412 | 272

4.18 | 440 6.51 6.11 5.09

6.19 6.09 4.97

1.05 1.15 | 1.86

B (o | —

1.01 0.81 0.52

6/3 7/3 8/3 9/3 10/3 13/3

2.38 1.56 1.78 1.10 1.38 1.59

1

2 2.26 1.60 1.00 0.97 1.42
3 18 1.02 1.15 0.87 0.89 1.08
4 0.59 0.72 0.80 0.52 0.60

5.2.Anh hwéng ciia thanh phén song tuyén thoi tiét — nhiét d6 - dén két qua dw bao
Trong phin nay dua ra két qué khao sat khi c6 su tham gia vao tip huén luyén thanh phén
song tuyé::n vé nhiét d6 tic 14 thanh phf‘in T? (binh phuong nhiét dé), khao sat duoc thuc hién
v0i cac s6 ligu trong cac ngdy 1am viéc tlr ngay 14/3/2006 dén 10/4/2006.
Céc khao sat gom:
1. Bai toan khao sat khi khong xét t6i thanh phan nhiét do
2. Bai todn khao st khi xét t6i thanh phan binh phuong nhiét dé
3. Bai todn khao sat khi xét t&i thanh phan nhiét d6 va binh phuong nhiét do
Béng 2 trinh bay két qua khao sat khi dua céc tham s6 nhiét d6 va binh phuong nhiét d6
vao tap huan luyén mang noron, phin 1én céc két qua nhén dugc ¢6 dd chinh xac cao hon so
voi cac khao sat khi khéng‘c() cac thanh phén nhiét d6.Trong mot ) trudng hop tap huén
luyén chi thém vao thanh phan binh phuong nhiét d§ cho két qua tét nhit nhu cac ngay 14, 17,
18/4. Trong mét s0 trudng hop khac khi thém vao tdp huén luyén chi mét thanh phan nhiét do
(T) thi két qua nhén dwgc t6t hon cac truong hop khic nhu cac ngay 27/4, 5/5. ..
Cac két qua trinh bay trong bang 2 dugc khio sat véi mang noron hiéu chinh:
Hang 1: khao sat khi khong xét t6i thanh phin nhiét do.
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Hang 2: khao sat c6 xét t6i thanh phan binh phuong nhiét do (TY.
Hang 3: khdo sat c6 xét t6i thanh phén nhiét d6 (T).
Hang 4: khao sat khi xét toi hai thanh phan nhiét do (T) va ().
Bang 2: Tng binh phuong sai s6 du béo tinh theo % trong ngay tur 14/3/2006 dén 10/5/2006
Khao sat anh huéng ctia thanh phan nhiét do.

14/3 | 15/3 16/3 | 17/3 20/3 21/3 22/3 23/3 24/3 | 27/3
1] 097 0.53 0.52 0.84 0.88 0.98 0.96 047 | 040 | 1.31
2 | 0.64 0.51 0.43 042 0.68 0.70 0.71 0.68 | 0.62 | 2.20
37 057 0.44 0.42 0.64 0.78 0.81 0.60 038 | 045 | 1.08
4| 0.56 0.38 0.45 0.58 0.76 1.25 0.97 0.46 0.59 | 1.29

38/3 29/3 30/3 31/3 3/4 4/4 5/4 6/4 7/4 | 10/4
1| 166 0.58 0.51 0.62 1.39 072 0.50 0.71 0.66 | 1.14
2| 144 0.71 0.49 0.48 0.85 0.33 0.36 0.45 0.61 | 0.82
3] 136 0.46 0.28 0.43 1.01 0.31 0.56 047 | 0.67 | 1.03
4| 132 0.44 0.44 0.43 1.12 0.33 0.27 045 |0.62 | 0.71

11/4 12/4 13/4 14/4 17/4 18/4 19/4 20/4 | 21/4 | 24/4
1| 1.42 0.94 1.47 113 1.14 0.64 0.44 0.51 1.78 | 1.08
2 | 050 0.54 0.85 0.70 1.08 0.40 0.38 0.45 0.68 | 0.69
31 090 0.87 0.94 0.76 1.33 0.47 0.45 034 | 053 | 0.71
4| 0.68 0.60 0.70 0.68 1.01 0.70 0.46 0.69 1.04 | 0.91

25/4 26/4 27/4 28/4 3/5 4/5 5/5 8/5 9/5 | 10/5
1| L.78 2.10 1.05 1.24 0.56 0.85 0.86 1.50 1.72 | 1.66
2| 078 1.67 0.99 1.09 0.32 0.43 0.52 0.74 1.20 | 1.81
31084 1.43 0.77 1.04 0.32 0.52 0.49 1.08 1.13 | 1.58
41 1.06 1.56 0.69 0.82 0.29 0.45 0.54 102 1.18 | 1.56

5.3.Anh huéng ciia thanh phin d6 Am dén két qua dy bio

Trong muc ndy dua ra cac két qua khao sit mang c6 thém vao cac thanh phan lién quan
dén do 4m. Thong sé do Am duge ldy tir s liéu khi twong, do 4m dugc tinh theo gia tri %,
thong sb duge dua vao tap dir liéu huén luyén mang la do 4m trung binh trong ngay.

Bang 3 la két qua khao sat dugc thyc hién vai cac sb liéu trong cac ngay lam viée tir ngay
14/3/2006 dén 10/4/2006. Trong khao sat nay dua thanh phin do 4m (H) vao tap huan luyén,
khao sat duoc thuc hién theo hai tap huén luyén khac nhau: tap huin luyén 1 chi thém vao
thanh phdn d6 4m H, tip huén luyén 2 thém véo thanh phan d¢ 4m H va thanh phén tich hop
giita nhiét do va do dm c6 dang T x H'.

Trong bang 3 dugc khao st vo1 mang noron hiéu chinh:

Hang 1: khao sat khi khong xét t6i thanh phén d6 am.
Hang 2: khéo sét c6 xét t6i thanh phan do &m (H).
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Hang 3: khao sat c6 xét t6i thanh phin do 4m (H) va thanh phan tich hop nhiét d6 va d6 4m
TxH'.
Theo cac két qua trén bang 3 thanh phin do 4m tham gia vao tap huén luyén khong ci
thién dugc d chinh xac. Nhu vay trong tap hudn luyén khong can dua vao thanh phan do am.

Bing 3: Téng binh phuong sai s6 dir bdo tinh theo % trong ngay tir 14/3/2006 dén 10/5/2006,
Khao sat anh huong ctia thanh phan dé am

14/3 | 15/3 | 16/3 17/3 | 20/3 21/3 22/3 23/3 24/3 | 27/3

1] 097 | 053 | 052 | 0.84 | 0.88 0.98 0.96 0.47 040 | 1.31
21055 [ 035 032 | 053 0.70 .| 1.02 0.96 0.73 0.74 | 1.28
3043 | 6.35% | 031 | 053 0.72 0.97 0.90 0.58 0.71 1.46

38/3 [ 29/3 | 30/3 | 31/3 3/4 4/4 5/4 6/4 7/4 10/4
1] 1.66 | 0.58 | 0.51 | 0.62 1.39 0.72 0.50 0.71 0.66 | 1.14
1.71 | 1.06 | 072 | 073 | 0.89 051 0.40 0.39 1.61 | 0.73
31 1.65 | 1.09 | 0.76 | 0.77 | 0.88 0.51 0.39 0.37 1.61 | 0.70

11/4 | 12/4 | 13/4 | 14/4 17/4 18/4 19/4 204 | 21/4 | 24/4
1]142 | 094 | 147 | 1.13 1.14 0.64 0.44 0.51 1.78 | 1.08
0.69 1 0.62 | 1.71 | 1.36 1§17 0.58 0.77 0.55 0.76 | 0.94
31065 | 055 ] 092 | 0.82 1.07 0.31 0.65 042 | 0.84 | 0.87

25/4 | 26/4 | 27/4 | 28/4 3/5 4/5 315 8/5 9/5 10/5
1] 1.78 | 210 | 1.05 [ 124 | 0.56 0.85 0.86 1.50 1.72 | 1.66
21107 | 147 | 0.68 | 099 | 0.34 0.42 0.50 L.13 1.14 | 1.46
31 111 | 149 | 0.63 | 0.87 | 0.34 0.34 0.44 1.26 1.15 | 1.49

5.4.Kh3o sat véi mang hiéu chinh c6 ciu tric don tuyén va céu tric song tuyén
Bang 4 14 két qua khao sat hai truong hop:

Trudng hop 1: sir dung mang higu chinh c6 cAu tric don tuyén

Trudng hop 2: sir dung mang hiéu chinh ¢é cdu tric song tuyén

Bang 4: Téng binh phuong sai s6 du bao tinh theo % trong ngay tir 14/2/2006 dén 10/5/2006,
Khao sat theo hai cau triic mang hiéu chinh

14/2 15/2 16/2 17/2 2012 | 2172 | 2272 | 2372 |24/2] 27/2
1] 1.74 1.35 1.53 2.20 1.24 | 1.00 | 0.55 0.66 | 0.76 | 0.68
21 1.39 1.08 1.45 2.19 1.24 1086 | 042 | 0.64 | 0.58 | 0.45

28/2 1/3 2/3 3/3 6/3 7/3 8/3 9/3 | 10/3 | 13/3
1] 139 0.63 0.43 0.61 0.58 | 057 | 043 0.63 | 0.39 | 0.67
2| 1.58 1.36 0.64 1.10 0.57 1057 0.58 0.79 1 0.50] 0.73
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14/3 15/3 16/3 17/3 20/3 21/3 | 22/3 23/3 | 24/3 1273

1] 073 0.41 0.35 0.58 058 |1.12| 1.22 0.58 | 0.71 | 1.56

2| 0.56 0.38 0.45 0.58 076 |125[ 097 0.46 | 0.59] 1.29

38/3 29/3 30/3 3173 3/4 4/4 5/4 6/4 | 7/4 | 10/4

1 1.21 0.57 0.45 0.42 077 [031] 0.22 0.35 | 041 | 0.77

2| 132 0.44 0.44 0.43 1.J12: | 033 | 027 045 | 0.62 ] 0.71

11/4 12/4 13/4 14/4 17/4 | 18/4 | 19/4 | 20/4 | 21/4 | 24/4

1] 0.71 0.74 0.86 0.68 0.73 [ 0.65| 0.50 0.58 | 1.00 | 0.97

2| 0.68 0.60 0.70 0.68 1.01 070 0.46 0.69 | 1.04 ] 091

25/4 26/4 27/4 28/4 3/5 4/5 5/5 8/5 | 9/5 | 10/5

1] 0.88 1.48 0.56 0.64 031 | 035 G4 0.53 [ 0.89 | 1.28

2| 1.06 1.56 0.69 0.82 0.29 [045]| 0.54 1.22 | 1.18 | 1.56

Du6i day 1a mot s két qua khao sat:

Béng 5: Sai s6 % du béo tinh theo mang chua hi¢u chinh trong 10 ngay lam viéc tir ngay
28/3/2006 dén 10/4/2006

Ngay
Giov | 283 | 29/3 | 303 | 31/3 | 3/4 | 4/4 5/4 6/4 | 7/4 | 10/4

1 395| -659| -487]-395| 7.51| 1.6l 0.31 -1.25 1 0.20 | -0.47
2 -3.06 | -5.71 261 -514| 759 273 078 | -2.01)0.84] -0.79
3 179 -5.00| -474|-273| 6.65| 2.13 0.05| -3.36]|1.31) -0.78
4 273 -467| -484|-380| 690| 3.08| -632| 18.15 0.70 | 14.18
5 336 -456| -403| 6.06| 582 | 2.57 2.48 -2.11 1093 | -1.54
6 -1.49 | -2.88 0.19| 0.65| 819 | 2.06 2.97 115 127 | 203
7 0.13| -408| -2.83|-008| 5.17| -0.87| -0.86 -0.60 | 0.04 | 142
8 023] -3.05| -322|-218| 3.28| 2381 1.80 032041 | 0.12

9 025| -253| -1.88|-011] 239| 0.58 050 | -0.05]049 ]| -1.02

10 1.84| -2.88| -139] 0.12] 3.15] 171 0.25 -0.58 | 0.74 | -0.29

11 | 2059 | -2.34| -1.60|-0.69| 277 | 228 1.19| -0.97]047| 1.10

12 194| -350| -231[-0.85]| 0.12| 040 0.29 -1.89 | 0.46 | -0.60

13 | 086| -396| -346|-1.74| 258| 069 | -0.57 -0.70 | 0.89 | -1.44

14 037 | -2.82| -341| 031] 862| 1.72| -049 -0.38 | 0.51 | -0.95
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15 -1.13 | -258| -195| 040 | 822 | 1.87 047 | -0.09]0.81] -0.29
16 -098 | -2.53| -133| 028 6.68| 2.13 0.13 0.82 | 1.62 | -0.88
17 -1.74 ] -143] -160|-133| 428 | 1.74| -028| -0.66|1.26| 0.79
18 033 -012| -1.77]1-039] 599 | 4.83 2.09 0.06 | 0.13 | -0:66
19 -3.12| -350| -1.18]| 030| 244 | 2.18 0.75 239168 | -1.44
20 -3.13 | -4.17| -098|-0.06| 1.99| 0.59 0.67 0.50 | 1.04 | -1.32
21 -4.19 | -321| -283|-135]| 2.63| 0.36 0.44 0.60 | 1.72 | -1.85
22 442 | -2.06| -1.58| 045]| 3.51| 0.36 067 | -028|1.68 | -2.28
23 -5.02 | -240| -2.01)-254| 4.11| 150 -030| -0.68]2.05]| -3.51
24 -450 | -3.15] -243|-146| 6.73| 0.60 0.80 1.56 | 0.21 | -0.74
Bang 6: Sai s6 % du béo da qua hiéu chinh tinh trong 10 ngay 1am viée tir ngay 28/3/2006 dén
10/4/2006
Ngay
Gio | 28/3 | 29/3 30/3 3173 3/4 4/4 5/4 6/4 7/4 | 10/4
1 | -200]| -287] -129| -096] 392| -0.52| -0.07 -0.82 | -0.33 | -0.26
2 | -0.21 -1.71 046 | -1.18| 0.77 0.51 0.14 -0.67 | 0.19 | -0.35
3 056 | -064| -141] -0.03| 0.97 021 | -0.19 -1.28 | 0.28 | -0.30
4 | -073| -050| -0.76| -0.88| 1.74 053 | -2.45 20.54 | -0.06 | -7.25
5 [ -094] -123| -0.17 332 | 042 | -0.03 2.25 -0.19 | 0.14 | 3.17
6 090 | -0.01 082| -138| 0.65| -0.05 0.51 084 | 025 1.17
7 170 -091] -096| -0.05| 051]| -0.51| -0.96 -0.60 | -0.52 | 0.29
8 0.78] -0.03| -0.59| -0.18] 0.19 1.08 0.77 0.18| 0.00 | -0.28
9 0.99 0.09 | -0.01 074 0.04 | -024| -0.25 -0.14 | -0.39 | -0.69
10 | 365| -031]| -0.04 0.26 | 0.57 0.50 | -0.09 -0.61 | -0.61 | -0.28
11 120.75] -001] -020] -0.17| 0.18 0.45 030| -038]| -025| 0.32
12 | 201 | -081]| -043| -0.03| 0.70| -0.21| -0.20 -0.72 | -0.28 | -0.77
Ngay
Gio | 28/3 | 29/3 3073 31/3 3/4 4/4 5/4 6/4 7/4 | 10/4
131 095| -075| -0.77| -0.41| 1.36 0.19 | -0.36 -0.28 | -0.44 | -0.94
14 | 1.02 0.04 | -0.56 0.80 | 2.10 048 | -0.17 -0.12 | -0.23 | -0.56
15 1 -0.13| -0.10| -0.01 0.27 | 0.04 0.29 0.19 -0.05] 0.22] -0.16
16 | 0.62| -0.03| -0.01 0.68 - 032] -0.17 -0.07 | 0.11] -0.67
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0.32
17 | -0.09 0.51 -0.20 0.13 | 047 0.18| -0.21 -0.57 | 0.12] 045
18 1.94 1.00 | -0.23 0.55 | 0.67 1.02 0.76 -0.16 | -0.40 | -0.66
19 | -1.84 | -1.03 0.02 0.41 | 0.13 0.12 | -0.27 0.88 | -0.76 | -1.03
20 | -057 | -1.08| -0.01 0.80 | 029 | -0.23| -0.05 -0.44 | -0.35] -0.93
21 | -147| -017| -076| -008| 053] -002| -0.26 0.04 | -0.67 | -1.29
22 | -1.30 0.17 0.05 0.74 | 048 0.02 0.10 -0.37 | -0.87 | -1.39
23 | -176| -022| -034]| -0.58) 0.38 0.38 | -0.37 -0.37 | -0.76 | -2.34
24 | -1.00| -0.68| -0.43 0.23 | 1.02| -0.13 033 0.68 | 0.11]-0.29

Tir cdc sb lidu trén bang 5 va 6 xay dung duge céc do thi so sanh sai sé du bao hinh 11 va

12
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Hinh 11: Db thj sai sé du béo timg gidr trong céc ngdy 1am viée tir 28/3/2006 dén 3/4/2006
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Hinh 12: Db thi sai s6 dur béo timg gi¢ trong céc ngay lam viéc tir 4/3/2006 dén 10/4/2006
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Trén hinh 11, 12, dudng nét lién 14 sai s6 du bdo sir dung thuit todn mang noron chua cé
hiéu chinh, duong nét dirt 1a sai so du bao sir dung thuat toan mang noron dad co hi€u chinh,
nhan thfiy khi str dung thuét toan hiéu chinh sai s0 giam xudng.

6.NHAN XET KET QUA

Sai sb qua mang chura hiéu chinh vao khoang 2% -3%.

Sai s6 sau khi thue hién qua mang hiéu chinh dudi 1%.

Yéu tb vé nhiét d6 anh huong khéng 1on dén céc két qua khao sat.

Thanh phin d4u vao dang binh phwong nhiét dé 1am ting dé chinh xéc cia két qua khao
sat.

Yéu t6 vé d6 4m c6 Iac 1am cho két qua nhén dugc giam dé chinh xéc.

Mang hiéu chinh dugc xdy dung ¢ mang song tuyén lam ting do chinh xéc cho cac két qua
nhan duge so véi mang don tuyén. )

Thanh phﬁnf toan phuong xdy dung theo phuong phép tich hop yéu té ngay lam tang do
chinh xac cho két qua nhén duoc.

SHORT TERM LOAD FORECASTING USING CORRECTION BILINEAR
NEURAL NETWORK (part IT)

Tran Thi Hoang Oanh'”, Tran Hoang Linh®
Dong Si Thien Chau”, Nguyen Ky Tai®
(1) Research and Development Institute of Energy
(2) University of Technology, VNU-HCM

ABSTRACT: This paper presents a new approach of training data structure of neural
network. Neural network is bilinear neural network [1]. Results show that the proposed
Jorecasting method could provide a considerable improvement of forecasting accuracy,
reducing neural network forecast error, especially if having factors influencing: daily factor,
weather factor... 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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