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UNG DUNG MO HINH MANG TRi TUE NHAN TAO (ANN)
NGHIEN CUU DU BAO DONG CHAY TREN SONG NAM MUC

L& Thu Trang, D5 Thi Binh
Truong Pai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Song Nam Muec la mot chi luu [on cua luu vue song Pa, hién co thuy dién Nam
Mukc da di vao van hanh (2014) nén viéc tinh toan va du bao dong chay dén ho la can
thiét dé cé thé phuc vu cho bai toan van hanh thuy dién nhanh Nam Murc noi riéng va
van hanh toan bg hé thong cong trinh trén lieu vuee séng Pa néi chung. Mé hinh mang
tri tué nhan tao (ANN) ciing la mot dang mo hinh kinh nghiém nhung co uu diém noi
tréi la c6 thé xdy dung dege moi quan hé phi tuyén giiva cdc bién dau vao va dau ra.
Do dé @é kiém dinh kha ndng g dung ciia ANN trong thity van néi chung va trong
duw bdo dong chay noi riéng, nghién cvru nay sé thuc hién tinh toan dong chay luu vuc
séng Nam Mirc sir dung mang tri tué nhdn tao va két qua sé gép phan cung cap thém
mot phuwong phap maoi cho bai toan tinh toan va dw bdao dong chay phuc vu cho viéc
qudn 1y nguon nude lwu vuee song.
Tw khéa: Song Nam Muc; Mang tri tu¢ nhan tao (ANN); Du bdo dong chay.
Abstract
Applycation of Artificial Neuron Network (ANN) to calculate the flow of Nam Muc river

Nam Muc river is a large branch of Da river basin, where Nam Muc hydropower
plant is located. The calculation and prediction of the flow to this hydropower reservoir
is important to the operating of hydropower in Nam Muc River in particular and in
the entire Da River system in general. ANN model is an empirical model having the
advantage of being able to build a nonlinear relationship between inputs and outputs.
Therefore, in order to test the application of ANN in hydrology in general and in flow
forecasting in particular, this study present the application of artificial neuron network
on calculating the flow of Nam Muc river. The results provide a new way of calculating
and forecasting flows for river basin management.

Key words: Nam Muc river; Artificial Neuron Network (ANN); Forecasting flow.

1. Pat van dé mot cach tuong minh. C6 nhiéu loai mang
no-ron khac nhau trong d6 mang no-ron
truyén thang nhiéu 16p 12 mot trong nhing
mang no-ron thong dung nhat.

1.1. Cac loai mé hinh mo phong va
du bao dong chay

Pé mo phong va du bao dong chay
thuong st dung moé hinh dya vao vat Iy, mo
hinh nhan thirc va mé hinh kinh nghiém * Vi tri dia ly: Nam Muc 13 song
trong d6 mé hinh mang tri tu¢ nhan tao
(ANN) la dang mo hinh kinh nghiém hay
m6 hinh IRIOP. WQen (A,iu’(),c Co‘l. la fn(_)t,cczng 1.500 m trén dat Lao, roi chay vao tinh
cu manh dé giai quyét cac bai toan c6 tinh ]
phi tuyén, phirc tap va dic biét trong cac L@l Ché}l th§0 huéng tr Tay Nam léon
treong hop ma mdi quan hé giira cac qua DOng Bac, do vao song Da tai ban Hudi
trinh vat Iy trén luu vuc khong d& thiét 1ap  Mic cac cira song Pa 409 km
48

1.2. Vang nghién cuu

nhanh 16n nhat nam ¢ bo phai ctia song
ba. Song bat ngudn tir vung nli cao hon
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Hinh 1: Bin d6 lwu vwe séng Ndgm Mikc

* Ddc diém dia hinh: Dia hinh luu
vuc song Nam Mtuc la dia hinh vung
nti, ving ddi va vung dit hep ven
cac sudi. Pia hinh d6i nai chiém phan
16n dién tich, c6 xu thé thép dan theo
hudéng Tay Bic - Pong Nam, bi chia
cit manh va c6 phan hoa khong gian da
dang, c6 d6 ddc 1on nén kha ning tap
chung nudc nhanh.

* Pac diém dia chat: Luu vuc song
Nam Muc c6 cac phan vi dia tﬁng tudi tir
Proterozoi dén Kainozoi, c6 dic diém kién
trac dia tang phirc tap va chua 6n dinh.

* Pic diém thé nhwong: Gom cac
nhom dat: Nhom dat do vang, nhom dat
phu sa, dat bac mau, thung liing dbe tu,
dét x6i mon manh tro soi da, dat den.

* Ddac diém tham phu thuc vat:
Tham thyc vat ty nhién vung luu vuc
song Nam Muc déu thudc 16p quan hé
ring ram, tao thanh boi cac thim cay gob
va c¢o tan khép kin.

* Dc diém khi hdu: Nhiét d6 trung
binh ndm trén luu vuc song Nam Murc
khoang tir 16 - 23°C d6 4m kha cao 86 % -
87 %. Luong bdc hoi trung binh ¢ cac ving
dao dong tir 490 - 1.130 mm/nam. Ché do
mua cling dugc chia lam hai mua: mua
mua va mua kho. Luong mua binh quan
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trén toan luu vuce khodng 1.685 mm. Ngoai
ra con co cac hién tugng thoi tiét dic biét
nhu: gi6 mua déng bic, swong mudi, dong,
mua da, swong mu, mua phun.

* Pdc diém nguon nude: Dua theo
s6 liéu quan tric cla cac tram thuy van
Nam Muc c6 thé tham khao sd liéu tinh
toan tiém nang ngudn nudc cta song Nam
Murc nhu sau:

Modun dong chay: M, = 29.7 1/s.km?

Luu luong nude: Q, = 87.0 m3/s

Tong lugng dong chay:

W, =2,74 .109 m?

Do sau dong chay: Y, =936 mm

2. Co s6 dir liéu va phuong phap
nghién cuu

2.1. Co so dit liéu

Bai bao sur dung cac s6 licu vé luu
lugng, muc nudc, mua, nhiét do cua cac
tram Nam Muec, Lai Chau, Quynh Nhai,
Dién Bién, Tuan Gido. Tat ca cac sb liéu
trén déu lay trong khoang thoi gian tir
nam 1991 - 2004.

2.2. Phuwong phap nghién ciru

Mot trong nhiing thach thirc cia viéc
ung dung mo hinh ANN va cadc mé hinh
kinh nghi¢ém khac 1a viéc lua chon cac
bién dau vao cé thé giai thich dugc tot
nhat bién dau ra str dung thuat toan IIS dé
thuc hién viéc nay. Thuat todn nay dugc
thiét 1ap trén phan mém Matlab véi dau
vao 12 tat ca cac bién dau vao va dau ra c6
san cho md hinh ANN va dau ra 1a thir tu
sdp xép cac bién dau vao theo do tuwong
quan tir 16n dén nho véi bién dau ra.

bé dat duoc muc tiéu dit ra, trinh tu
cac cong viée thé hién ¢ hinh 2 duéi day:
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| Thu thap va phan tich s6 ligu ]

v
Lua chon bién dau vao st
dung thuat toan IIS

4

| Chuinhéabosdlieu |

4
Xay dyng mang tri tu¢ nhan tao
cho tung phuong 4n tinh toan

[ Hiéu chinh ][ Kiém dinh ]

mo hinh mo hinh

S
< inh todn >

thr nghi¢m
Xuit va danh gia

két qua tinh toan

Hinh 2: So dé vé cdc buéc tinh todn

trong do dn
~ * Thuat toan IIS cho lya chon b

bién dau vao

Thuc hién lya chon b bién dau
vao theo thuét toan IIS theo trinh tu
gom 11 budc:

1) Chia bd sb liéu X thanh 2 doan:
hiéu chinh va kiém dinh.

2) Xay dyng mo hinh mot bién dau
vao, mot bién dau ra (SISO):

=f, (¥ ). t=1,2.3,

véi toan bd chudi sd lidu, sau do tinh
sai 0 {; r = i’: —Z

3) Sap xép lai toan bd tap hop
X, .t =1,2,3, theo phan du thira ¢ , va
thir ty sap xép 1a X .
50

4) Xay dung md hinh nhiéu bién dau
vao mot bién dau vao (MISO) véi so bién
tang theo thir tw sép xép trong X.

5) Lwa chon N s bién dau vao X
tuong mg voi chi s6 danh gida ciia mo
hinh kiém dinh 16n nhat.

6) Xy dung mé hinh SISO cho N bién
dau vao dugc lua chon (X%, ..., X™) ¢ bude
5, d4nh gid mo hinh thong qua hé s6 R>.

7) Lua chon mgt mo hinh tuong tng
véi R? 16m nhat & bude 6, tinh toan sai sb
gitra dau ra tinh todn va so li¢u thuc do
=Y -F.

8) Lap lai budc 1 - 5 véi dau ra 1a &,
va sau do l1ap lai budce 6.

9) Xay du’ng mo hinh nhiéu bién
dau vao mot bién dau vao (MISO) véi
bién dau vao 1a mot su két hop céc bién

X(x1, ...
nhét, tinh sai s6 &, = ¥, — ¥..
10) Lap lai cac budc tinh toan tur 6

, X" ctia cac chi so danh gia cao

- 9, thuat todn dumg khi gia tri R* khong
thay doi hodac giam, va s6 dau vao duoc

lya chon 1a X.
11) M6 hinh ¢ tro thanh ¥, = f (¥)
Gia tri danh gia twong mg cla moi
bién X!dugc tinh toan qua cong thirc

E}";;E?:;E':F}'Ji}ﬂmr':”}'}l—r"l
M ol .
Er:;Euj:-_"-"uur'J’-?:'l—r"l

G(x) = 2.1)

* Chudn héa sé lidu

Gia dinh c6 chudi s6 lidu thyuc do ctia
bién X. gia tri chuan hoa cua bién X, tai
thoi diém t s& dugce tinh nhu sau

X _Emm
E
S MAX _ sein

xeh = (2.2)

Gié tri chuin hoa cua bién X s& nam
trong khoang (0, 1).
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* M6 hinh ANN tng dung trong tinh
toan va du bao

Pé c6 thé tinh toan dong chay cua
luu vuc theo cac phuong an, nghién cilru
sir dung phan mém mo phong hé thong
mang no-ron.

3. Két qua tinh toan

Thong qua st dung thuat toan IIS
v6i tap hop 26 bién dau vao va 1 bién
dau ra tuong Gng. Trong pham vi nghién

Nghién cuu

ctru nay 4 mo hinh ANN s€ dugc xay
dung, bao gdom:

- M6 hinh ANN 1 m6 phéng dong
chay luu viee Nam M trong diéu kién
hién tai

- M6 hinh ANN 2 du bao dong chay
1 ngay cho luu vuc Nam Mtrc.

- M6 hinh ANN 3 dy bdo dong chay
2 ngay cho luu vuc Nam Mtrc.

- M6 hinh ANN 4 du bao dong chay
3 ngay cho luu vuc Nam Mtc.

Bing 1. Bing tip hop bién dau vao

TT Bién TT Bién TT Bién TT Bién
1 HM 8 M 15 X 2 2N
2 HM 9 o 16 X 23 ETC
3 HYY 10 o 17 X 24 ELC
4 HY 1 M 18 xoE 25 TLC
5 HYM 12 XM 19 xLe 26 T2V
6 HNM 13 x 20 x&

7 ] 14 xh 21 xTe

3.1. M6 hinh mé phong ANN 1

3.1.1. Lua chon bg sé lidu dau vao

Sau khi chay thuit toan IIS dé lua
chon giita 26 chudi s6 liéu dau vao 10
chudi s6 liéu thich hop nhat dé gidi thich

QMM két qua cua 10 chudi s6 lidu dau tién
duoc thé hién ¢ bang 2. Nhu vay, 5 bién
dau vao dau tién co6 chi s6 danh gid cao
nhat da duoc lua chon dé dua vao mo hinh
N NM NM QN LC NM
ANNI la: H™, Q_™ , T, T, H, ,

Bing 2. Két qud chay thudgt todn IIS - ranking

R HtNM NM

NM
Ht—Z

H NM NM Ht_SNM XtNM Ht_4NM

T N T LC
_ t-1 t t
Chiso | 33.4013 | 10.0026 | 8.5446 | 7.6407

5.2158

t-2
3.4435 [ 3.1515 | 2.8155 1 2.4918 | 2.4281

3.1.2. Thiét Igp mé hinh ANN 1

Dua vao két qua cua budc lua chon bién dau vao ¢ trén, moé hinh ANN 1 s& c6 dang:

Qmw ch

M6 hinh ANN1 duoc dao tao véi 10 no-
ron. Chudi s6 liéu ctia cc bién dau vao duge
chia 1am 2 phan: Phan dit liéu hoc (training
set): Tir dau ndm 1991 dén cudi ndm 1999 c6
téng cong 3.285 mau hoc. Phan dit liéu kiém
tra (test set): Tir dau nim 2000 dén cudi ndm
2004 tong cong cd 1.825 mau kiém tra.

f[{?ﬁh‘d Ch! NM.ch HJ"I'J"’I ch TQJ"II £Lh T.Ll‘.'ch)

Tir bang 3 cho thiy, sai sb quén
phuong (MSE) 1a kha nhé cho thdy mo
hinh ¢4 m6 phong kha t6t luu lugng dong
chay Nam Muc. Bén canh d6 chi s6 R2
kha cao va gan 1 cho thay muc do twong
quan giira chudi s6 liéu thuc do va tinh
toan tir mo hinh la kha chat ché.
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Hinh 3: Két qud lwu lwong thuce do va tinh
toan thoi doan 1991 - 2004

Bing 3. Gid tri cdc chi so dinh gid mé hinh

ANNI
MSE(m?/s) R
Training (dao tao) 3.06007e-6 0.999
Testing (kiém tra) | 5.67210e-5 | 0.991

Pé danh gia do chinh x4c cua mo
hinh, quan hé gitta luu lugng thuc do va
4. Thao luan

3000
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JUUU

1500

thirc dofm 3."5]

1000
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0 500 1000 1500 2000 2500 3000
tinh toan [m Iﬁ]

Hmh 4: Quan he dtem gita luu lugng
thuc do va tinh todan

tinh toan ciing dugc vé theo dang cap diém
luu lugng thuc do va tinh toan nhu hinh
3, 4 cho thiy mo hinh ANN1 cho thdy mé
hinh ¢6 d§ chinh xac kha cao. M6 hinh
ANNI mo phong voi bo dau vao nhu’ vay
ta nhan dugc két qua rat tot véi sai sé quan
phuong MSE = 5.67210e-5 (m?/s) va chi
s6 R?=0.991 cho thoi doan kiém dinh.

4.1. M6 hinh ANN2 dw bdo dong chay 1 ngay cho luwu vwe Nam Muc

4.1.1. Lua chon bo sé lidu dau vao cho duw béo 1 ngay

Bing 4. Két qud chay thudt todn I1S - ranking

R NM NM NM

NM
Ht—l

NM NM NM TG NM
Xt—S Ht Qt—S Xt Xt—Z

X ™
i t-1 t-1 t-2 t-3
Chiso | 21.0794 | 7.5487 | 7.2916 | 7.0601

5.5328

4.6472 | 4.4232 |1 4.0893 | 4.0184 | 3.7734

Sau khi chay thuat toan I1S dé lua chon
gitra 26 chudi so liéu dau vao 10 chudi s6
liéu thich hop nhét dé giai thich @™ | két
qua cta 10 chudi sb lidu dau tién dugc thé
hi¢n ¢ bang 4. Nhu vay, 5 bién dau vao dau

tién cé chi s6 danh gia cao nhat da dugc lya
NM ch f[QWEh NMch NMeh
e-1

Qes1 X @

Mo hinh ANN2 sé duoc dao tao voi
20 no-ron. Chudi sd liéu cta cac bién sé
duoc chia lam 2 phén: Phan dir liéu hoc
(training set): Ttr ddu ndm 1991 dén cudi
nam 1999 co6 téng cong 3.285 méu hoc.
Phan dir liéu kiém tra (test set): Tur dau
52

"."'-d' ch
r—El

chon dé dua vao mo hinh ANN2 du béo 1
ngély la QHNM’ QHNM’ Qt_ZNM’ Xt_3NM’ HHNM

4.1.2. Thiét Igp mé hinh cho dw bdo 1 ngay

Dua vao két qua cua budc lya chon
bién dau vao & trén, mdé hinh ANN2 du
bao dong chay 1 ngay sé c6 dang:

JHIE

4.1)
nam 2000 dén cudi nam 2004 téng cong
c6 1.825 miu kiém tra.

4.1.3. Két qua

Bing 5. Két qui mé hinh ANN2 dw bdo 1 ngay

MSE(m?/s) R
Training (dao tao) | 6.90896e-5 0.98
Testing (kiém tra) | 2.14178e-3 0.82
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Hinh 5: Két qua lwu lwong thwe do va
tinh toan trong thoi doan tir 1991 - 2004

Pé danh gia do chinh xac clia md
hinh, quan h¢ gitra luu luong thuc do va
tinh todn cling dugc vé theo dang cdp
diém luu luong thuc do va tinh toan nhu
hinh 6 cho thiy mé hinh ANN2 cho thay
mé hinh ¢6 dd chinh xac khéa cao. O mé
hinh ANN2 mé phong v6i b dau vao nhu
vay ta nhan duogc két qua rat tt vé6i sai sb
quan phuong MSE = 2.14178e-3 (m3/s)
va chi s6 R2 = 0.82 cho thoi doan kiém
dinh. Nhu vy mo6 hinh ANN2 dé phuc vu
du bao dong chay trude 1 ngay trén song
Nam Murc.
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Hinh 6: Quan hé diém giita lwu lwong thuc

do va tinh todan

4.2. M6 hinh ANN3 dw bdo dong
chay 2 ngay cho luu vwe Nam Murc

4.2.1. Lua chon bé s6 lidu dau vio
cho dv bao 2 ngay

Sau khi chay thuat toan I1S dé lua chon
gitra 26 chudi so liéu dau vao 10 chudi s6
liéu thich hop nhat dé giai thich @Y™, két
qua cta 10 chudi sb liéu dau tién dugc thé
hién ¢ bang 3.6. Nhu vay, 5 bién dau vao
dAu tién c6 chi sd danh gia cao nhét di duoc
lyra chon dé dua vao mo hinh ANN3 dy béo
2 l’lgély lé‘ Qt—lNM’ Xt-lNM’ Qt-zNM’ Xt—3NM’ Xt-SNM

Bing 6. Két qud chay thudgt todn IIS - ranking

R NM

NM NM
t-1 Xt—l

NM
t-2 Xt—3

NM
Xt—S

NM NM NM
Ht—l Ht

TG
t-5 Xt

NM
Xt—2

Chi sb | 21.0794 | 7.5487 |7.2916 | 7.0601

5.5328

4.6472 | 4.4232 | 4.0893 | 4.0184 | 3.7734

4.2.2. Thiét Idp mé hinh cho dw bdo 2 ngay

Dua vao két qua ctia buodc lua chon bién dau vao ¢ trén, moé hinh ANN 3 du bao

2 ngay s€ c¢o dang:

NM " h

QE‘+E

Mo hinh ANN 3 sé€ dugc dao tao
véi 20 no-ron. Chudi sd lieu dau vao
dugc chia 1am 2 phan: Phan dir liéu hoc
(training set): Ttr ddu nam 1991 dén cudi
nam 1999 c6 téng cong 3.285 mau hoc.
Phan dir liéu kiém tra (test set): Tur dau
nam 2000 dén cudi nam 2004 téng cong
c6 1.825 miu kiém tra.

J"II-JH_:E R NM " R NM " h
- f(qr—l I U

NM " R
! XE’—E

4.2.3. Két qua
Bing 7. Két qud mé hinh ANN3 dw bdo

, XJ"L'I’I I h )

t—5 (4.2)

2 ngay
MSE R
Training (dao tao) 6.54563¢-6 0.99
Testing (kiém tra) 1.02255¢-4 0.98
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Hinh 7: Két qud lwu lwong thuc do va tinh
todn trong thoi doan tir 1991 - 2004

Pé¢ danh gia do chinh xac cua mo
hinh, quan h¢ gitta luu lugng thuc do va
tinh todn cting dugc v€ theo dang cap
diém luu luong thuc do va tinh toan nhu
hinh 8 cho thiy mé hinh ANN3 cho thay
mo hinh c¢6 d0 chinh xac kha cao & mod
hinh ANN3 mé phong v6i b dau vao nhu
vay ta nhan duogc két qua rat tot v6i sai sb
quan phuong MSE = 1.02255¢-4 (m%/s)
va chi s6 R? = 0.98 cho thoi doan kiém
dinh. Nhu viy mo hinh ANN3 dé phuc vu
du bao dong chay trudc 2 ngay trén song
Nam Mitrc.

'\w\ |
\ \K - Wr

R4

m mn

Théigian o]

Hinh 8: Hinh dnh phéng to cho két qua
cua hinh 7

4.3. Mo hinh ANN4 mé hinh dw bdo
dong chay 3 ngay cho luuvwc song Ndgm Murc

4.3.1. Lwa chon sé liéu dau vao cho
dw bao 3 ngay

Sau khi chay thuat toan IIS dé lya chon
gitta 26 chudi sb liéu dau vao 10 chudi sb
liéu thich hop nhit dé giai thich QM. két
qua cua 10 chudi sd liéu dau tién duge thé
hién ¢ bang 8 Dua trén két qua nay, 5 bién
dau vao dau tién co chi s danh gia cao
nhét d3 duoc lua chon dé dua vao md hinh
ANN4 la X ™, X 6, X PP, Qt-5",Q ™M

Bing 8. Két qud chay thudt todn IIS - ranking

XTG

R Xt-z s t

X bB NM
t

NM NM

NM
t-4 Xt—4

X QN HM™ X LC
t t t

t-5
Chi sb | 17.9154 | 10.7423 | 9.9218 | 8.9034

5.6086

5.0269 | 4.7243 | 4.2296 | 3.7864 | 3.7418

4.3.2. Thiét Idp mé hinh cho dw béo 3 ngay

Duya vao két qua cia budc lya chon bién dau vao ¢ trén, moé6 hinh ANN 4 du bao

3 ngay s¢€ c6 dang:

NM o ]

QE’+3

M6 hinh ANN4 s€ duogc dao tao
véi 20 no-ron. Chudi sd lieu dau vao
duoc chia lam 2 phﬁn: Phan dit liéu hoc
(training set): Ttr dau nam 1991 dén cudi
nam 1999 c¢6 téng cong 3.285 méu hoc.
Phan dir liéu kiém tra (test set): Tur dau
nam 2000 dén cubi nim 2004 téng cong
c6 1.825 miu kiém tra.

54

t—2 t

NM.ch TG.ch PB,ch
= f(X._ X, X Q

NM o ] NM = ]

Qe=z” )

4.3.3. Két qua
Bing 9. Két quda mé hinh ANN4 dw bdo

4.3)

3 ngay
MSE R
Training (dao tao) 1.80536¢-4 0.95
Testing (kiém tra) 1.05600e-3 | 0.71

Tap chi Khoa hoc Tai nguyén va Moi truong - So6 23 - nam 2018



3500

0“
3000 — |

2600

20001

Luru lwong [mafs]
2
=}
T

=]

=

=
T

o
=
=

I

50 | | | | | | | |
1991 1993 1994 1995 1997 1998 2000 2001 2002 2004
Théi gian [ngay]

Hinh 9: Két qud lwu luong thuce do va tinh
todn trong thoi doan tir 1991 - 2004

DPé danh gia do chinh xac cia mé
hinh, quan h¢ gitta luu lvong thuc do va
tinh todn cting dugc v€ theo dang cap
diém luu luong thuc do va tinh toan nhu
hinh 10 cho thay mo hinh ANN 4 cho thay
md hinh ¢6 do chinh xéc kha cao. O mo
hinh ANN4 mé phong v6i b dau vao nhu
vay ta nhan duogc két qua tuong ddi kém
v6i sai s6 quan phu’ong MSE = 1.05600e-
3 (m3/s) va chi s6 R?=0.71 cho thoi doan
kiém dinh. Nhu vay mo hinh ANN4 dé
phuc vu mo du bao dong chay 3 ngay trén
song Nam Mtc.

5. Két luin

V61 ndi dung nghién ctru bai todn cu
thé tinh toan mé phong va du bao dong
chay lIuu vuc song Nam Muc thong qua
su dung thuat toan IIS dé lua chon bién
dau vao cho mé hinh ANN. Cac két qua
thu duoc trong nghién ctru cho thay rang
thuat toan IIS c6 kha ning chon cic bién
quan trong nhat (5 bién quan trong nhét)
trong sd 26 (g vién. Sau khi da c6 tap
hop bién dau vao phu hop, nghién ciu
nay ciing cho thdy ANN c6 kha ning mé
phong va du bao tét dong chay luu vuc.
Trong pham vi cia nghién clru da xay
dung rat nhiéu mé hinh ANN cho céac
truong hop khac nhau va di dén viéc lua

Nghién cuu

Y

Mw"j

Hinh 10: Hinh dnh phéng to cho két qud
cua hinh 9

chon bén md hinh ANN thiét ké cho bdn
truong hop song Nam Muec.

Tir cac két qua trén ta c6 thé nhan
thay két qua cia ANN4 kém hon hon két
qua cia ANN2, ANN3 va néu ta ting 1én
sd ngay can du bao thi két qua ma ta nhan
duoc s€ kém di vi ta chi st dung céc )
liéu trong qua khu dé du béo.

Tuy nhién, trong qua trinh nghién
clru cac tac gia cling nhén ra rang, su day
du hay khong cua tap s6 lidu dau vao anh
huong rat 16n dén két qua du bao. Vi thé,
ddng hanh voi _hudng phat trlen trén, cac
nghién ciru tiép theo nén tién hanh thu
thap soO li€u dac trung khac trén luu vuc
nay dé thtr nghiém va danh gia két qua.
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