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TOM TAT
Trong béi cdnh ca s& dir liéu st dung ndng luong dién & nudc ta hién nay chi ddp ting cho muc dich luu

trit va thong ké & muc thong thuong thi viéc quan ly, thong ké, khai thdc dit liéu tiéu thu dién mot cdch hiéu
qud hon la yéu cau rdt can thiét. Mot trong nhiing phuong phdp dé la ting dung logic m& vao co s& dir lidu
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st dung ndng lugng dién va ding cdc phuong phdp khai phd
trong dir lieu.

ABSTRACT

Application of data exploitation method in electricity management

In the present situation, database of electricity consumption in Vietnam is used only for the usual purpose
of statistics storage, so that there is a need for more effective management, compilation and exploitation of
this database. One of the methods is the application of fuzzy logic in data mining and exploitation for hiden
information in this database of electricity consumption.

1.  Gidi thiéu
0 & dit liéu st dung dién véi cac con s tiéu thy dién trén héa don thu tién khach hang moi

thang chi thé hién s& lugng tiéu thu dién nhung khong danh gid duge mic doé tiéu thu dién.

Dé biéu dién va danh gia mic dé tiéu thy dién, ching ta xdy dung 6 muc tiéu thu dién theo
tiing nganh nghé va bién ngdn ng logic ma tiéu thu. Trén ca s& bién ngdn ngl tiéu thu chiing ta xay
dung muc st dung.

Céc muc tiéu thu dién theo nganh nghé co thé dugc xac dinh qua kinh nghiém cla ngudi st dung. Tuy
nhién, ching ta cé thé st dung cac phuong phap gom cum dit liéu (clustering) hd trg xac dinh cac muc
tiéu thu mot cach khach quan theo tinh hinh st dung dién hién tai.

Trén co s& cac muc st dung, chiing ta dung ludt két hap (association rules) dé khai théc cac luét sir dung
dién.
2. Muc tiéu thy

MUic tiéu thu la cac chi s6 tiéu thu dién dugc ap dung cho tling nganh nghé theo tling thai diém (ngay
&p dung) dé lam co s& danh gia va tinh toadn muc st dung dién.

Cé sdu mic tiéu thu to mdc 1 dén muiic 6:

- MUc 1: Mic rét it
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- Mdc 2: MUc it

- MUc 3: Muc vira

- MUc 4: MUc nhiéu

- MUc 5: MUc rét nhigu

- MUc 6: MUic rét rat nhiéu

Goi mi1, m2, m3, m4, m5, m6 lan luct la cac muc tiéu thu mdc 1, mic 2, mdc 3, mdc 4, mac 5, mic 6 cla
nganh nghé n trong thdi diém t; goi M 1a s& tiéu thu dién I8n nhat clia nganh nghé n trong thdi diém t, ta cé:

O<ml<m2<m3<mid<ms5<mb6<M

3. Bién ngdn ngl tiéu thy

Bién ngon ng( tidu thu 1a s6 logic m& mé t& muc do tiéu thu dién. Cac gia tri clia né gdm co: rdt (&, , vira,

nhiéu, rdt nhiéu, rdt rdt nhiéu.

Bién ngén nglt tiéu thu dugc md ta trén tap U = [0, 1, ..., n] hodc bién didu khién x (bién ca sd) thay thé tiéu thy
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theo s6 tiéu thu dién bang cac tam giac va cac phan cla hinh thang dé chi ré cac thudt ngt rét ft, it, vira, nhiduy, rat

nhiéu, rat rat nhiéu.

Cac thuat nglf ctia bién ngdn nglr dugc bién dién nhu sau:

NS

nhiéu

" // /
rat it it vira

rit rét nhiéu

Céac ham v U D8 e QT tEU e

(1

urét i[(x) = m2 — X

m2—ml

m2—ml
i = <
u () m3—x
x-—m2
m3—m2
v = <
" (%) mé4—x
< mé4—m3

véiml <x <m2

vaiml <x <m2

v6éi m2 <x <m3

vdim2 <x <m3

vGi m3 <x <m4

4
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( x—m3 N )
— voim3 <x <md
nhiéu(X) = ﬁ
m - -
f '—5—”{‘ voim4 <x <mS
u N mS - m4 ©
it nhiéu()C) = ﬁ
—mfi voi mS <x <mb6
,  mb-m5
Ll‘ni vOi mS <x <mé @
'rl'rét rt nhiéu(X) = < mé —m5
1 vo1 x =>mb6

4. Muc st dung
Mirc sit dung 1a mét gia tri biu dién muc dé st dung dién.
Chotap X =1[0,1, .., n}, tdp Y = [1.0, 1.1, .., 6.0), mic st dung la mot anh xa f 1 tp X vao tap V.
XY
y = fx)
Mic st dung dugc tinh todn dya trén gia tri clia c&c ham thanh vién cda bién ngbn nglt tieu thu.
Goi x 14 s6 tiéu thu dién, f(x) 1a mic st dung, ding céc cong thic (2) - (7) dé tinh cic ham thanh vién theo x.

Goi prla Hraie(x), d2 1a pie(x), U3 1a pvia(x),
4 la Unhiéu(X), M5 la Urétnhiéu(x), U6 la Wrat ré'tnhiéu(x)
ta co

1+ o véi (1> 0 va L2 > 0) hodic L1 =1
2+ Us v6i (L2 >0 va U3 > 0) hodc [z =1
f(x)=< 3+ U4 voi (W3 > 0 va M > 0) hodc Uz =1
4+ s v6i (Mla > 0 va Us > 0) hodc pa =1
kﬂuﬁ v6i (s > 0 va e > 0) hodc Ws = 1 hodc e =1
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5. Gom cym xac dinh c&c muc tiéu thu
Muc tiéu thy dién theo nganh nghé c6 thé dugc xac dinh qua kinh nghiém ctia ngudi st dung. Tuy nhién,
ching ta cé thé sit dung cac phuong phdp gom cum dit liéu hd trg xac dinh cac mic tiéu thy mét cach khach
quan theo tinh hinh st dung dién hién tai.
5.1. DPé do khoadng céach
S6 tiéu thy dién clia hda don 1a mét s& nguyén x € [0, 1, .., n]. Ta st dung dé do khoang cach Euclide dé
tinh khoang cach gilta cac hdéa don.

Cho i,j la hai hda don trong CSDL st dung dién, goi t;, t; 1an luct la s& tiéu thu dién cla hoa dan i, j, khoang

o 9)
d(l=J)=\f|ti -1 |2 =l —1; |

52. Thuéat todn gom cym

Muc dich ctia viéc gom cum la xac dinh c&c muc tiéu thy theo tling nganh nghé &p dung cho mét khoang
thdi gian nao do, tlc la xac dinh giéd tri cac trong tdm cla cum theo tling nganh nghé trong khoadng thdi gian
tugng Ung.

Ngudi ta c6 thé thr nghiém nhigu thudt toan gom cum khac nhau trén di liéu hda don dé chon ra thuat
toan hiéu qua va phi hop véi dac tinh clia loai dif liéu nay. & déy, ching ta stf dung thudt todn k-means dé thuc
hién.

Thudt todn k-means xdc dinh cdc muc tiéu thu
Bdu vao cua thudt todn:
S6 lugng cum k can phan hoach va khéng gian dir liéu cé n héa don.
Bdu ra cta thugt todn:
k cum héa don va gid tri caa k trong tdm tucng ung.
Thugt todn gém bén budc:
1. Chon ngéu nhién k héa don lam trong tdm ban dau clia k cum.
2. Gan hoic gan lai ting hda don vao cum ¢d trong tdm gan hda don dang xét nhét. B do khoang céch
dudc tinh theo cong thic (9). Néu khéng co phép gén lai nao thi ding thuét toén.
3. Tinh lai trong tdm cho tlng cum: Gia tri cla trong tdm la trung binh céng gia tri tiéu thy dién cla tat ca
héa don trong cum.
4. Quay lai budc 2.
6. Khai thac dit liéu st dung dién bing luat két hgp
6.1.  Muc st dyng chan

Mrc st dung chdn 13 gia tri lam tron ti mic s& dung. Mc st dung chdn phuc vu cho viéc khai thac dit liéu

bang luét két hap.
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Goi f1a muc st dung, m 1a muc sit dung chén, ta cé:

o Vil sf<1.4
2 v6i 1.5 <f <24
3 V6i 2.5 <f <34
4 V6i 3.5 <f <44

5 V6i4.5 sf<5.4

6 V6 5.5 <f<6

6.2. Ludt st dung dién can khai thac
Cho Nglf canh khai thac di liéu (NCKTDL) st dung dién (O,/,R) va ngudng minsupp e [0,1], ngudng minconf
e [0,1]. Cho S a tap phd bién theo ngudng minsupp va luét két hap hap 1é r: X—=Y dugc tao ra tu S.
r la luat két hgp can khai thac néu r c6 3 dang sau:
1. Nnldi, Dvhcld; = MucSuDungn: Khach hang thudc nganh nghé i va séng & dan vj hanh chinh j sit dung
dién &mdc h
2. Nnldi - MucSuDungn: Khach hang thuéc nganh nghé i sit dung dién & mic h
3. Dvhcld; - MucSuDungn: Khach hang séng & don vi hanh chinh j st dung dién 8 mdc h
Vi vy, sau khi khai thac dugc danh séch luét két hdp, ching ta chi gilt lai nhiing luét c6 ba dang can khai
thac.
6.3. Ap dung thuat toan khai théac luat k&t hgp
Ching ta dung céc thuét toan cla ly thuyét luét két hap dé xdy dung mot cong cu khai thac ludt két hop
tdng quéat cho moi NCKTDL (O,/,R) v&i nguéng minsupp e [0,1] va ngudng minconf e [0,1]. Dau vao cla cong cu
khai thac ludt két hdp téng quét la ma tran nhi phan biéu dién NCKTDL (O,,R), ngudng minsupp va minconf.
Dé khai thac dit liéu st dung dién ta thuc hién cac budc sau:
1. L&y tép dU liéu can khai thac theo NCKTDL st dung dién.
2. Tao ma tran nhi phan biéu dién NCKTDL.
3. Dung cong cy khai thac luét két hgp tng quét dé tim cac luat két hap.
4. Chuyén dai céc ludt k&t hop dang nhi phan thanh cac luét k&t hgp st dung dién.
5. Gill lai céc ludt két hgp cén khai thac.
7. Cai dat thi nghiém
Chiing t6i da tién hanh cai d&t thir nghiém trén maéi trudng Microsoft SQL Server 2008 va Microsoft Visual
C# 2008. D liéu thir nghiém dugc ding tU dif liéu st dung dién ndm 2008 ctia Cong ty Dién lyc TP.HCM.
Sau khi dinh nghta 6 muc tiéu thu dién cho tét ca cac nganh nghé va cdp nhét cac mdc sit dung md vao

CSDL, hé théng co kha nang tim kiém, théng ké, danh gia dit liéu theo mic do st dung dién.
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K&t qua thuc thi chuang trinh tir s& liéu dudc dung tir dit liéu st dung dién nam 2008 cltia Cong ty Dién luc
TP.HCM vdi 1.097.944 hoa dan, 103.741 khach hang, 87 nganh nghé va 319 don vi hanh chinh cho thédy chuong
trinh 6 thé ho trg khai thac ludt tiém &n theo nhu cau clia ngudi sir dung trong nganh dién, tir d6 cho phép theo
dsi tinh hinh st dung dién, cung cdp thong tin héd trg ra quyét dinh trong viéc quan 1y, dinh hudng phét trién va su
dung hiéu qua nang lugng dién.

8. K&t luén

Viéc cai tién va dua tri thic logic md vao CSDL sUf dung dién la mét yéu cédu rét can thiét. Trén cg s& cac

muc st dung m&, chiing ta c6 thé théng ké, danh gia tinh hinh st dung dié

It b & .’/ un N i m AN ~A~ R A 4. A.AM -~ n Frman oy o X TTA, U si : una A... L
Nlial tria Ui I ngLdpLd IUQ LCH 1 uong 50 1 C Su I(:j ien,

dod A~
uQ Cac

C)z

A
c

Qi
o

ig dién

C)_

~ham AL
Lal ugt Su

(')

théng tin chién luge cho céc cdp lanh dao dinh hudng céac chinh sach khai thac va phét trién nang lugng dién.
Ngoai logic m& va ludt két hgp, ching ta ¢ thé tim hi€u va (ng dung nhitng phuong phéap khai pha dit liéu
khéc dé khai thac cac tri thic tiem &n khac ngoai ludt st dung dién nhu: ciy quyét dinh (decision tree), mang no-

ron (neural network), ...
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