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Bai toan dw bao

Dw bdo nhu cdu dién ndng la bai todn ttng dung quan trong trong linh virc
quy hoach va phdt trién hé théng dzen Nghién citru trng dung mang no ron
nhdn tao cho bai todn dw bdo nhu cdu dién la xu hudng nghién civu ting dung
méi nhdm stk dung cdc phwo'ng phap dw bdo linh hoat, thong minh hon so véi
cdc phwong phdp truyen théng dé cdi thién kha nang va chdt Iu'Ung cua cdc
mdé hinh dw bdo phu tdi d‘len Trong bai bdo nay, tdc gid da xdy dl_rng dup’c
m@t mé hinh mang noron 6 cdu tric phtt hop dé'itng dung cho céng tdc dw
bdo nhu cdu dién ndng cho thanh phé Vinh giai doan 2016 - 2020. Cdc két qua
dw bdo bang mé hinh méi dd dworc so sdnh, ddnh gid va kiém chu'ng bang dir
liéu thurc té va két qud ctia cdc phwong phdp du bdo phu tdi dién phé bién

khdc.

© 2017 Trwdong Pai hoc Mo - Pia chit. T4t ca cac quyén dwgc bao dam.

1. M dau

Két qua phén tich dinh hwéng phat trién kinh
té x4 hoi ca thanh pho Vinh (Bang 1) cho thiy co
caukinh té va nhu ciu dién ndng déi véi thanh phan
phu tai dién trong giai doan s3p tdi sé phat trién
nhanh, manh va chiém ty trong 16n trong toan tinh.
Vi vdy, cong tac dw bao nhu ciu dién nang la viéc
1am c4p thiét nham &ng dung vao thuc tién quy
hoach va phét trién cic nguon dién va lwdi dién cta
thanh phé Vinh giai doan 2016 - 2020 (Béo céo
chinh tri, 2015).

Trong linh vic nghién ctu vé quy hoach va
phat trién hé thong dién, cadc phwong phap truyén
thong da dwoc nghién ciru va Gng dung cho bai

*Tdc gid lién hé
E-mail: dangquangkhoaktv@yahoo. com

toan dw bao nhu ciu phu tai dién bao gobm: phwong
phap ngoai suy theo thoi gian va phwong hé s6 dan
hoi (Nguyén Lan Trang, 2007). Cac phwong phap
ké trén nhin chung déu kha don gian, quy mo di
liéu dau vao khong 16m, phu thudc vao cac hé sb
diéu chinh theo kinh nghiém va thwong chi xét téi
anh hwdng cia mot bién sd cu thé tdi sw thay doi vé
nhu ciu phu tai dién trong twong lai. Trong khi dé,
phu tai dién trung va dai han cda mét khu v la
mot ham phi tuyén phu thudc vao nhiéu bién sé
d4u vao khac nhau nhw dan s6, tdng san pham noi
dia, gia tri san xuit cong nghiép, co cdu nén kinh té,
chi s6 gia tiéu dung, s6 ho gia dinh, gia dién, nhiét
do... Do d6, cac phwong phap truyén thong co thé
cho két qua dw bao véi do chinh xac khdng cao, dac
biét 12 khi ngwdi lam dw bdo thiéu kinh nghiém
hodc khéng du dit liéu dau vao. Trong bai bao nay,
tac gia da ng dung hai phwong phap néi trén dé
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dw bao nhu ciu dién nang cho thanh phé Vinh giai
doan 2016 - 2020 va thu dwoc két qua cho trong
Bang 2 va Bang 3.

2. ’ng dung mang noron nhan tao lan truyén
ngwoc sai s6 vao bai toan dy bao phu tai dién
thanh phé Vinh

2. 1. Gidi thiéu

Cac nghién ctru gan day (Aslan va nnk., 2011)
cho thdy mang noron nhéan tao (Artifiricial Neuron
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Network - ANN) da va dang dwoc str dung trong cac
linh virc khac nhau cia cac nghién ctru vé hé théng
dién, trong dé c6 linh vire dw bao phu tai dién. Viéc
st dung phwong phap mang noron nhin tao nham
khic phuc nhitng han ché ctia cAc phwong phap dw
bao phu tai thong thwong, truyén thong, ANN dic
biét hiru ich khi dir liéu dau vao c6 mirc do twong
quan cao, lwong khong du lém, hodc khi hé thong
can du bdo c6 tinh phi tuyén ngiu nhién cao.
Phwong phap nay thwong cho két qua dw bao véi
do chinh xac cao, dw bao dworc cac sw kién theo thoi
gian, d6ng thoi lam néi bat dwoc cac tham s6

Bdng 1. Théng ké mot s6 chi tiéu phdt trién kinh té ctia thanh phd Vinh giai doan 2016 - 2020.

TT

Cac chi tiéu Ty 1€ %
Nhip d6 tang truedng binh quan giai doan 2016 - 2020 12,5-13,5%
Nhip d6 tang trwedng Cong nghiép, xay dung 13-14%
Nhip d6 tang trwedng Dich vu 13- 14%
Nhip d6 tang truedng Nong - 1am - ngw 0.42%

2 |Co ciu gia tri gia ting theo nganh

CN - XD: 33%; Dich vu: 66%; Nong
nghiép: 1%

Gié tri gia ting binh quin diu ngwoi: 141, 7 triéu dong.

17-18%

Bdng 2. Két qud dw bdo nhu cdu dién ndng ctia 5 thanh phan (CN - Céng nghiép; TM - Thwong mai;
QLTD -Qudn ly, Tiéu dung; HPK - Hoat déng khdc; NLN -Néng ldm ngw) phu tdi duoc tinh bang phwong

phdp ngoai suy.
Thanh Nam 2016 Nam 2017 Nam 2018 Nam 2019 Nam 2020
T han A (kWh) A (kWh) A (kWh) A (kWh) A (kWh)
1 CN 105.041.291 | 116.712.546 | 129.889.768 | 145.890.682 | 162.832.826
2 ™ 61.620.281 68.405. 683 76.128.906 84.955. 445 95.436.962
3 QLTD 259.729.621 | 287.808.499 | 318.227.284 | 350.985.975 | 388.424.479
4 HDK 40.614.179 45.126.866 50.221.834 56.408.582 62.959. 256
5 NLN 233.582 204.384 177.841 153.952 135.371
Tonﬁf;eczzang 405.680.293 | 518.257.978 | 574.645. 633 | 638.394. 636 | 709.788.894
Bdng 3. Két qud dw bdo nhu cdu dién ndng bdang phwong phdp dan hoi.
Nim Cong nghiép, | Thwong mai, | Quan ‘13’1, Tiéu | Nonglam, HDK Tong diél: nang
XD DV dung ngw nhu cau
2016 | 110.029.811 | 65.647.390 | 265.813.378 | 307.904 | 41.705.958 | 483.504.441
2017 | 127.634.580 | 78.120.394 | 300.369.117 | 357.168 | 47.544.792 | 554.026.051
2018 | 148.056.112 | 92.963.268 | 339.417.102 | 414.314 | 54.201.062 | 635.051.858
2019 | 171.745.089 | 110.626.288 | 383.541.325 | 480.604 | 61.789.210 | 728.182.516
2020 | 199.224.303 | 131.645.282 | 435.702.945 | 557.500 70.810.434 | 837.940.464
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anh hwdng téi phu tai dién nhw yéu té dan s6, kinh
té, moi trwong, khi hiu, gid ca tiéu dung. Vi viy,
trong nghién cru nay tac gia lwa chon mo hinh
mang noron nhan tao dé nghién ctru xay dwng mot
mo hinh du bdo nhu ciu dién nang cho thanh phd
Vinh giai doan 2016 - 2020 nham nang cao kha
ning va chat lwong cia cic mo hinh dw bio phu tai
dién da co.

2. 2. Xdy dwng cdu triic mang noron nhén tao
cho bai todn dw bdo nhu cdu dién ndng.

Mang noron nhan tao dwgc xay dung cho bai
toan du bao phu nhu ciu dién ning cé ciu tric

= Network Architecture
F

Hidden Layer

Define a fitting neural network.  (fitnet)

Mumber of Hidden Neurcons: 3

Restore Defaults

Neural Network

Hidden Layer
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truyén thing hai 16p két hop str dung giai thuat hoc
lan truyén ngwoc sai s6, Hinh 1. D€ thuén tién trong
nghién ctru, ciu tric mang ANN duoc xdy dung
trén cong cu Neural Network Toolbox trén Matlab
(Luu Trwong Van va Phan Van Khoa, 2007).

D€ nang cao chit lwgng ctia mé hinh duw bao
nhu ciu dién nang, cin xét dén anh hwdong clia
nhiéu yéu t6 dau vao téi nhu ciu tiéu thu dién trong
thuc té€. Tuy nhién, dir liéu d4u vao qua cac thongké
trong thuc tién thwomg khong day di nén thudng
chi chon nhitng yéu t6 d4u vao c6 anh hwéng nhiéu
t&i két qua du bao dé tip trung xay dung bo s6 liéu.

Set the number of neurcns in the fitting netwerk's hidden layer.

Recommendation

Return to this panel and change the number of neu
not perform well after training.

Output Layer

Input

:

g o

8 1

Hinh 1. Cdu tric mang noron nhdn tao truyén thdng 2 16p

Bdng 4. Di¥ liéu ddu vao ctiia mé hinh dw bdo phu tdi dién da dworc théng ké va chudn héa.

Nam | 1(]))::;;%) GDP (10°ddng) | IP (10° ddng) ((;571(6:/1\?1:1) Dien tl(‘l‘(’“h’,'ﬁ% pham
Chia | 500.10° 101 2.1013 2000 5. 10°
2006 | 0.591 0.174 0.214 0.408 0. 408
2007 | 0.595 0.183 0.235 0.431 0.431
2008 | 0.601 0.198 0.256 0.433 0. 452
2009 | 0.607 0.212 0. 280 0.475 0. 484
2010 | 0.610 0.226 0.306 0.502 0.516
2011 | 0.618 0.251 0.351 0.621 0.550
2012 | 0.624 0. 260 0.376 0. 642 0.623
2013 | 0.627 0.270 0.398 0.709 0. 668
2014 | 0.629 0. 290 0. 440 0.717 0.740
2015 | 0.630 0.313 0.472 0.716 0. 840




124 bdng Quang Khoa/Tap chi Khoa hoc Ky thudt Mé - Pia chdt 58 (2), 121-127

Bat diu

Lwa chon bién dau vao

a0

| X Iy diF liéu |

-

| Xac dinh cau tric ANN |

@

Di¥ liéu huan luyén

I Tap dau vao I I Pau ra mong mudn (Target]l

4 V
ER—0

N—

ﬁ @Sai s6
Thuat toan huan luyén <:|

@Dung

Dw bao va danh gia két qua

S

Hinh 2. Lwu do gidi bai todn dw bdo phu tdi dién.

Best Validation Performance is 6.1227e-05 at epoch 5
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Hinh 3. Hiéu ndng ctia qud trinh hudn luyén ddnh gid qua sai sé MSE (Mean Squared Error).
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Hinh 4. DO thj twong quan hoi quy ctia qud trinh hudn luyén mang
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Hinh 5. Twong quan gitra két qud du bdo va div liéu thwe té ctia bai todn dw bdo phu tdi xét trong
giai doan 2006 - 2015.

Duwéi day, tac gid sé xay dung mo hinh mang

noron véi 4 bién s6 dau vao la dan s6 (POP), GDP,
gia tri san xuit cong nghiép (IP) va gia dién (EV).
DPAu ra ciia mé hinh la dién ndng nhu ciu (A). V6i s
lwgng bién s6 dau vao 1a 4 thi s6 noron trong lép 4n
dwoc chon 1a 8. Cac dir liéu dau vao dwoc thu thap,
théng ké va chuin hoa nhu trong Bang 3 (Béo céo
chinh tri, 2015). So d6 qua trinh dw bao phu ti dién

Ung dung mang noron nhan tao dwgc thé hién trén
Hinh 2

2. 3. Hudn luyén mang

Thuét toan huan luyén mang la thuit toan lan
truyén nguoc sai sO Levenber - Marquardt (LM).
Khi hun luyén két thic, thu dwgc mot giao dién két
qua nhw Hinh 3.



126 bdng Quang Khoa/Tap chi Khoa hoc Ky thudt Mé - Pia chdt 58 (2), 121-127

Bdng 5. Két qud déi chiéu tham sé ddu ra va
tham s6 muc tiéu ctia mang ANN.

Nim f)ién nﬁng nhu Dién ndng nhu
cau- Chuan héa cau (kWh)
2016 0.9227 461330099
2017 1.0150 507495116
2018 1.1110 555480839
2019 1.2094 604715704
2020 1.3093 654628149

Két qua huin luyén 1a kha t6t khi sai s6 MSE
gidm dAn sau mdi bwérc 1dp va & budc lap cudi cliing
c6 gia tri nho, dat 6, 1227. 10-5 (cang nhd cang tot).
Mot chi tiéu khac d€ danh gia hiéu qua ctia qua trinh
huan luyén mang la dwa trén do thi twong quan hoi
quy (muc Regression) nhw Hinh 4. Quan sat toan bo

2012) véi thong s6 muc tiéu (dién nang thuc té)
trong giai doan 2006 - 2015 dwoc thé hién trén
Hinh 5 va Bang 4. Két qua nay cho thdy mo hinh dw
bao da dwa ra dwoc nhitng két qua dw bao véi do
chinh xac kha cao so vi cac dir liéu vé phu tai dién
da thong ké tlr thuc té trong giai doan 2006 - 2015
vGi sai s6 16m twong ddi lom nhit la 3. 055%. Vi vy,
ap dung m6 hinh mang ANN da xiy dung dé du bao
nhu ciu dién nang trong giai doan 2016 - 2020 cho
thanh ph6 Vinh 1a phtt hop, ddm bao d6 tin ciy. Dwa
trén cac s6 liéu du bao vé dan s6 (POP) va GDP, chi
s0 phat trién cong ngiép, va gia dién ctia Thanh phd
Vinh giai doan 2016 - 2020, str dung mo6 hinh mang
Bdng 6. Két qud dw bdo phu tdi dién thanh phé
Vinh giai doan 2016 - 2020 bang mang ANN
(POP, GDP, ID, EV).

4 d0 thi ta thay: s an khép gitta Y va T trén toan bo Nim Tham s6 dau | Thamsé | Saisé
cac tap dir liéu la rat tét véi chi s6 twong quan hoi ramang(Y) |muc tiéu(T) ERR (%)
quy R = 0. 99606 hoac 16n hon. biéu nay mot lan 2006 0.4121 0.408 1. 005
nita khang dinh, mang duoc hudn luyén rat tot voi 2007 0.4263 0431 1,090
s6 neuron lép an thich hop va di tim dwoc mot ma : : :
trin trong so t6t cho mang ANN. Vi vy, c6 thé dirng 2008 0.4519 0.452 0.022
qua trinh huén luyén va s dung mang ANN nay 2009 0.4846 0.484 0.124
vao viéc dy bao phu tai véi cac tap dit liéu moi. 2010 0.5013 0.516 2. 849
) . 2011 0.5668 0.550 3.055
3.Két qua dw bao nhu ciu dién niang bang mo 2012 0.6233 0623 0.048
hinh ANN : : :
2013 0.6623 0.668 0.853
ciia mang ANN (dién nang du bao) (Saeed, va nnk, 2015 0.8599 0.840 2 369
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Hinh 6. DO thi déi chiéu két qud dw bdo phu tdi dién cho TP Vinh giai doan 2016 - 2020 ctia
cdc phwong phdp dw bdo khdc nhau.
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ANN d3 thiét ké dé du bao vé phu tai dién cho thanh
phd trong cling giai doan 2016 - 2020 thu dwoc két
qua cho trong Bang 5.

Twong quan giita két qua dw bo phu ti bang
cac phwong phap khac nhau nhw:phwong phap
ngoai suy, phwong phap hé sé dan hoi, dir liéu duw
b4o phu tai ciia dé an quy hoach phat trién dién luc
thanh pho Vinh giai doan 2010 - 2020 va mé hinh
mang ANN dwoc thé hién trén Hinh 6.

Do thi nay cho thdy két qua dw bao bang md
hinh mang ANN 4 d4u vao (duwong ANN - model 2)
bam kha sat két qua dw bdo cia dé 4n quy hoach va
phat trién dién lyc thanh phd Vinh giai doan 2006 -
2015 c6 xét dén 2020 va c6 cao hon mot chit. Bén
canh do, tac gia cling da xay dung dugc mé hinh
mang ANN chi xét dén 2 bién dau vao la dan so
(POP) va GDP, tir d6 thu dwoc két qua duw béo la
dwong ANN - model 1. C6 thé thiy rang dwong ANN
-Model 2 phin bd nidm giita két qua dw bao bang
phwong phap dan hoi, phwong phap ngoai suy véi
két qua dw bao cia mo hinh mang ANN 2 d4u vao
(POP, GDP). Vi vay, c6 thé thdy rang viéc sir dung
mo hinh mang ANN véi 4 dau vao (POP, GDP, ID,
EV) da cho két qua dv bao hop ly, c6 thé ap dung
vao thuc té.

4. Kétluan

Viéc irng dung mang noron nhan tao st dung
thuat toan lan truyén ngwoc sai s6 dé dw bao phu
tai dién cho thanh phé Vinh giai doan 2016 - 2020
da dat dwoc nhitng két qua quan trong véi do chinh
xac va kha nang du bao dwoc cai thién so véi cac

phwong phap truyén théng. Tac gia da tip trung
nghién ctru, lwa chon va xiy dung dwoc mét ciu
tric mang ANN phu hgp véi bai toan du bao phu
tai dién. Pong thoi, chiing t6i cling khao sat nhiéu
bai todn khac nhau véi s6 lwong tham sé dau vao
mang thay doi, lwa chon s6 lwgng noron trong 16p
4n khac nhau sao cho mo hinh dw bao thu dwoc két
qua chinh x4c nhit.
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ABSTRACT

Applications of artificial neural network to the problem of electricity
demand forecast of Vinh city in the period of 2016 - 2020

Khoa Quang Dang
Faculty of Electrical Engineering, Vinh University of Technology Education, Vietham

The electricity demand forecasting plays an important role in fields of development scheduling of
electricity system. Research and applications of the artificial neural networks to the problem of electricity
demand forecasting are a new trend to provide the forecasting methods which are more flexible and
smarter than the traditional methods. In the paper, the author has focused on studying, selecting, and
building an ANN network structure matching the problem of electricity demand forecasting. Results of
the electricity demand forecasting by neural network method are applied for Vinh city in periods from
2016 to 2020 to verify the accuracy of the proposed research.



