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ANN dwoc md phdng nhw bd ndo nguoi

Thén noron (Soma)

Pau day than kinh ra (Axon)
Dong thong tin

— e

Cac day than kinh vao (Dendrites)

Khép ndi (Synapse)
) NoO ron nao nguoi

1943, McCulloch va Pitts phat trién mé hinh ANN:

x1

Ham tfing (Summation Function)
Gia tri ngudng (Threshold value)

i
Pau ra (Output)

am chuyén déi

{transfer function)

Trong sé (Weights)

\ Pau vao (input)
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ALy thuyét xdm dudc phat trién bdi Deng
(1982)

JKhai niém “Grey” dudc hiéu la it (nghéo),
khong hoan toan va khong chac chan

Nghién clu so sanh kha nang du doan cua
nai mo hinh ANN va ly thuyét xam

QdUng dung céc phudng phdp du dodn chéat
uUong nudc mdi vao linh vuc moi trudng
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2. DU LIEU VA PHUONG PHAP NC
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2. DU LIEU VA PHUONG PHAP NC
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Mang noron perceptron nhiéu I6p (Multi-
layer perceptron neural network)

INPUT OUTPUT

x; = Nhiét do khong khi trung WQI (Theo quyét dinh 879)
binh

X, = SO giG nang trung binh
X3 = Lugng mua trung binh
thang

x, = D6 &m

xs = Nhiét dé nudGc

Xg = pH

X, = DO

Xg = DO duc

Xg = Coliform

X10 = D6 dan dién
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Thanh phén (pr)

Théng sb

1 2 3 4 5
Nhiét d6 khong khi TB thang | -0,19 | 0,01 | 0,84 | 0,02 | 0,03
Sé gio ning TB thang -0,68 | -0,05 | 0,54 | 0,15 | 0,06
Luong mua TB thang 0,82 | 0,04 |-0,02 |-0,18 | -0,12
D6 4m TB thang 0,82 | 0,05 |-0,25 | -0,17 | -0,07
Nhiét d6 nudc -0,14 | 0,22 | 0,36 | 0,09 | -0,52
pH -0,08 | 0,06 | 0,12 | 0,01 | 0,79
DO 0,26 | -0,60 | 0,07 | -0,39 | 0,19
COD 0,37 | 0,45| 0,02 | 0,50 | -0,06
BODs 0,43 | 0,59 | 0,10 | 0,23 | 0,00
TSS 0,63 | -0,09 | -0,01 | 0,39 | 0,16
NH4 0,08 | 0,70 | 0,00 | -0,26 | 0,13
b6 duc 0,80 | -0,06 | -0,08 | 0,22 | 0,11
Coliform -0,03 | 0,17 | -0,28 | -0,04 | 0,19
EC -0,09 | -0,01 | -0,01 | 0,79 | -0,03
NO3z 0,22 | 0,07 | -0,65| 0,45 | -0,07
NO> -0,23 | 0,63 |-0,38| 0,07 | -0,10

Hé sé thanh phan chinh

}

Phwong phap phan tich thanh phan
chinh (Principal component
analysis)

<%
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Rainfall 3
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L]

Humidity 4

Sunshine 2

Dov

Phan nhom chat lwong nwéc

}

Phwong phap gop nhom (Cluster
analysis)
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2. DU LIEU VA PHUONG PHAP NC
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Thu thap xac dinh
bi€n du bao

/

Xac dinh tudng
quan

Phan tich PCA
HOi qui tudng quan
Phan tich nhom
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2. DU LIEU VA PHUONG PHAP NC
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Phwong phap dw doan ly thuyét xam

La phwp’ng phap dw doan ndi suy dwa trén dién bién tap di
lieu chat lwgng nuwéc.

Buwdc 1: D liéu goc str dung woc lwong trong mé hinh (n =
4)

Buwdc 2: Hinh thanh mé hinh xam bang cach thiét 1ap
phwong trinh vi phan

Buwdce 3: Tinh gia tri dw doan
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2. DU LIEU VA PHUONG PHAP NC

29/11/2017

Panh giad hiéu qua du bdo bang sai s6 toan
phudng trung binh géc RMSE

1=1

Z (W QIH{T — WQ]pre )12
RMSE =

1

M6 hinh c6 sai s6 cang nhd, thi mé hinh dé cang tot.
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3. KET QUA VA THAO LUAN
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3. KET QUA VA THAO LUAN
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MO hinh mang nc ron nhan tao

Tim mang tét nhat | RMSE kiém | Th&i gian huan luyén | DPiém dirng
dinh
MLFN 3 nét 0,0540 0:12:00 Auto-Stopped
MLFN 4 ndt 0,0492 0:12:00 Auto-Stopped
MLFN 5 nét 0,0531 0:12:00 Auto-Stopped
MLFN 6 nbt 0,0536 0:12:00 Auto-Stopped

Scatterplot of Actual vs Predicted (Testing) Actual vs Predicted GRNN (Testing)
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3. KET QUA VA THAO LUAN
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So sanh két qua du doan chat luong nudc banSes

mang MLPNN va mo hinh ly thuyét xam
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Piém quan trac

=@=Thycté ® MLPNN

WQI dw doan bang mang MLPNN
va gia thi WQI tinh toan thyc té

RSME = 2,8,
R2 = 0,987
P=0
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Diém quan tric

WQI dy doan bang md hinh Iy thuyet
xam va gia thi WQI tinh toan thywc té

RSME = 7,84
R? = 0,879
P=0
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Diem quan trac

& OMLPNN AGREY

B Thuc t

2014

thuy€t xam nam

, MLPNN va ly ’
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Chi s6 WQI thuc t
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4. KET LUAN
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v"ANN va mo hinh ly thuyét xam la hai T8
hinh du bao tot chat luong nudc

v" MO hinh ANN cho két qua du doan chat
lUodng nudc tot hon
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Thank You !

thannh@tdmu.edu.vn
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