HUONG DAN SU DUNG PHAN MEM MANG NO RON SPICE-MLP
Cao Thang 2003 — 2007
Cap nhat 2011 Jan.
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1. GIOI THIEU
Muc dich chinh cua tai liéu nay 1a huéng dan ban doc st dung
phan mém Spice-MLP, va khong di sau vao 1y thuyét mang no

ron. Néu muodn tim hi€u thém vé 1y thuyét, cac ban c6 thé tham

khao cac tai liéu vé mang no ron c6 san trén internet hoac sach

chuyén nganh.

Muc dich ctia cic phdn mém Spice-MLP va SpiceSOM 1a giup
ban biét cach su dung mang no ron mot cach co ban, nhanh chong
va hiéu qua ma khong phai doc nhiéu vé 1y thuyét mang no ron.
Khi ban d3 hiéu 13 timg chtrc ning cta cac pham mém nay, ban
c6 thé dé dang tiép can voi 1y thuyét ciing nhu céc tai liéu tham

khao vé mang no ron.

Spice-MLP 1a phan mém mang no ron 3 16p, véi nhiéu dau vao va
nhiéu dau ra. Spice-MLP duoc viét v6i muc dich huéng dan sinh
vién va nghién ctru sinh hoc tip va st dung mang no ron dé mo
hinh hoa nhiéu loai dit liéu khac nhau. Hién tai Spice-MLP dang

duogc nhiéu ban trén thé gidi sir dung. Spice-MLP c6 giao dién voi

tiéng Viét, tiéng Anh va tiéng Nhat.
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Tuy thude vao phién ban Spice-MLP ma ban dang sur dung, mot
s6 huéng dan hodc giao dién minh hoa trong tai lidu nay cé thé
khac véi thyc té.

Spice-MLP dugc viét boi CAO THANG khi tac gia lam viéc tai Soft Intelligence Laboratory,
Ritsumeikan University, Japan, 2003-2007 va thudng xuyén dugc cip nhat theo yéu cau cia

nguoi st dung

SpiceSOM va Spice-MLP c6 thé download duoc tai: download.cnet.com

Pé hiéu hon vé mang no ron voi cac ung dung nhu nhan dang khuén mat, nguoi di bg, du bao
chung khoan, ty gid..., cdc ban nén doc thém tai liu “Mot s6 vi du phan loai duing SOM va MLP

Neural Network” (neural network practical use vi.pdf).

Néu c6 thac mac hoac can yéu cau thém ve chirc nang cua Spice-MLP, ban c6 thé lién hé véi tac

gia tai http://spiceneuro.wordpress.com hoac spiceneuro AT gmail DOT com. Cam on cac ban.

2. CAI DAT SPICE-MLP

Download file cai dat cia Spice-MLP va chay setup.exe, trén man hinh hién ra:

fi5 Spice-Neuro

Welcome to the Spice-Neuro Setup Wizard

The installer will guide you through the steps required to install Spice-MNeuro an
WOUr computer.

WARNIMNG: This computer program is protected by copyright law and
international treaties. Unautharized duplication or distribution of this program, or
any portion of it may result in severe civil or criminal penalties. and will be
prosecuted to the maximum extent possible under the law.

Cancel

Hinh 1. Cai dat

Chon Next, sau d6 chon thu muc ma ban mudn cai dat Spice-MLP vao, chon Next va Next tiép.

Spice-MLP s€ duogc cai vao thu myuc ma ban da chon.
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& Spice-Neuro

Select Installation Folder

The installer will install Spice-Meuro to the following folder,

Tainstall in this folder, click "Next'. To instaltto a different falder. enter it below ar
click "Browse".

Ealder:

IC:\Program FilegiCao ThangSpice-Meurdy, Browse...

Install Spice-MNeuro for yourself. ar for anyane who uses this compiter:

O Justme

[ Cancel ][ < Back ]I et >

Hinh 2. Chon Folder d& cai vao
Luuy:

Vi Windows version cii, Néu sau khi cai dat, chuong trinh khong chay, co thé ban can
cai Microsoft .NET Framework Redistributable Package 3.5.21022 trudc khi cai Spice-
MLP.

Néu dit liéu cua ban dung dudi dang MDB format, c6 thé ban can cai thém Microsoft

Data Access Components.

3. SU’ DUNG SPICE-MLP

Chay Spice-MLP bang cach click vao biéu twong Spice-MLP trén desktop hodc trong “Start —
Programs — Cao Thang’s Spice-MLP — Spice-MLP”.

Trén man hinh hién ra giao dién tiéng Anh, ban c6 thé chon ngdn ngir tiéng Viét hoac tiéng Nhat

bang cach chon “Options — Languages”.

Spice-Neuro

Wideae About, REAME first

BEEESED o

and Testing ' Cutput Clusters Clustering Based an Max Output | DataVisualization |

T DATA

ata Sets Inputs

Hinh 3. Chon ngdn ng(r

Trong cic giao dién minh hoa dudi ddy, ngdén ngit duoc sir dung 1a tiéng Viét.
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Menu “Vé chuong trinh. Hay doc trudc khi sir dung” 1a gi6i thiéu van tit vé Spice-MLP va su

ddng ¥ ciia ngudi sir dung. Ban can doc k§ trude khi str dung Spice-MLP.

B8 About SPICE-NEURD

SPICE-NEURO
Version 1.0

Chudng trinh mang nd ron Multi Layver Perceptron Meural Metwork

Biudcviét b Dr. Cao Thana, Soft Intelligence Laboratory, Ritzumeikan Universite. Japan;
2004-2007

Fhan mém nay duidcviét cho sinhvign hodc nhling nguidi cd nhu cdu hocwé mang nd ron,
widi by vang nd 28 giup ich chao ngudi 0 dung.

Carn dn ban d3 s dung Spice-Meurn, néubanthiy cd 16 hodc cinthém cac chilc nng
win phan mem nay, hdy [iEn he vditac gia. Tacgia danh gia cao véu cau va thign chicla
cac banl =

‘-:r.l;l: = b

Tac gi& va coh brai

5 DONG ¥ cUA NGUSI 50U DUNG

HIN HAY DOC TRUSE KHI CORY HOEC S0 DUNG

Khi ban 43 download, copy hodc 20 dung phan mém nay. cd nghia 158 ban 33 déngy vdi cac didu ghitrong muc nay.
Méu ban khang déng ¥ =in hd3y xda phan mém nay khai may tinh cia ban va khdng dang na nila.

Phin mém nay dudc cung cip khing kém theo bst ki 20 d3m bio nao. Tac gid khing dam bao ring phimmiém |4 khing cé 18
hoSc gby ral&i T5t ca cac hé qua phat sink khi s dung phin mém nay déu do nguidi s dung chiutrdch nhigm.

Tac gia khiing chiju bat ol trach nhigm naovi thigt hai do phin mém nay gay ra (néu cd).

WM LU Phin mgm ndy 13 micn phivéi muedich :0 dung 13 hoo tip. Néu ban =0 dung vdi muc dich thidna mai, b3y lign hé vdi
tic gid tai thange@spice o fitsumei.acjp 48 o gidy phép chinh thijc.

Méu ban =i dung két qua cha Spice-heuro trong cac bao cao, bancin ghird'két qua thay bao can) nay =i dung phan mém Spice-
Meura'.

Hinh 4. V& chwong trinh, anh trong d6 chup nam 2007

3.1. Chuan bi div liéu

bé Spice-MLP doc dugc dir liéu cia ban, ban can chuan bi dit li¢u ciia minh theo chuan sau.

3.1.1. Dir liéu dang file text

Dit lidu dang file text can dwoc chudn bi thanh cac hang va cot. Dau tién 14 ID, sau d6 1a dau vao
va tiép theo 1a ddu ra. Cac gia tri dwoc phan cach bing dau phiy voi file CSV (Comma
Separated Value File Format) hoic ddu Tab véi file TXT (Tab Separated Value File Format).
Ban c6 thé dung MS Excel dé bién soan dit liéu, sau d6 luu vao file file text hoac file csv. Vi du

dir liéu voi 2 dau vao va 3 dau ra dugce to chirc nhu bang 1.
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Bang 1. DI liéu text v&i 2 dau vao va 3 dau ra

ID X0 Xl YO Yl Y2 LABEL

0 0 0 0 0 0 Data 1
1 0 1 1 0 1 Data 2
2 1 0 1 0 1 Data 3

Data 4

LABEL: Nhan cua

X: Pau vao Y: Pau ra

ID: thu ty ting DataSet

DataSet

(Input Data)

(Output Data)

Luuy:
Dit liéu phai 1a dang s6 (ngoai trir nhin (label) va cac ky hiéu dau vao, dau ra).

Néu c6 dit lidu tréng hoac null, Spice-MLP s€ khong doc dugc. Trong dit li€u kiém tra, néu

khong c6 gia tri dAu ra, cac ban can dit gia tri ra 1a 0 hoac 1, hodc mét gia tri s6 nao do.
Mot sb vi du vé dit liéu duoe dat trong thu myc “\Data” cua Spice-MLP:

e “Boolean functions.csv” 13 vi du v6i 4 datasets, 2 inputs va 3 outputs. Pau vao 1a cac gia
tri nhi phan O va 1, dau ra 1a gia tri cia cac ham XOR (Y0), AND (Y1) va OR(Y?2).

e “Herbal data.csv” 1a vi du voi 640 datasets, 16 inputs va 33 outputs. Pau vao la mac do
triéu chiing co6 gia tri tr 0 tdi 1, dau ra 1a hé sd cac vi thube d3 duoc chuin hoa trong [0,

1].

e “sincos.csv” la vi du vdi 100 datasets, 1 inputs va 2 outputs. Pau vao 1a doi so c6 gia tri
tur 0 té1 2w, dugc chuan hoa trong [0,1] va dau ra la gié tri hai ham Sin va Cos cta doi so
dau vao do.

% 66

e “iris_for mlp 4inputs loutput.csv”, “iris_for mlp 4inputs 3outputs.csv” la dir li¢u cta
ba loai hoa (Iris setosa, Iris virginica va Iris versicolor), mdi loai 50 mau. Cac thudc tinh
1a d6 dai va rong cua dai hoa (sepal) va canh hoa (petal) tinh theo centimeters. Chi tiét tai
http://archive.ics.uci.edu/ml/datasets/Iris. “iris_for mlp 4inputs_loutput.csv” 1a dir li€u

4 dau vao 1 diu ra, “iris_for mlp 4inputs 3outputs.csv” 1a dit liéu 3 dau vao 1 dau ra.

e "CAD USD JPN.csv", "CAD USD JPN Normalized.csv", 2489 datasets vé& ty gia
CAD =USD, CAD =JPN véi 30 dau vao, 2 dau ra.
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e NASDAQ 5026 data 15inputs loutput.csv 1a 5026 datasets vé& chi sé chimg khoan
NASDAQ, v6i 15 dau vao va 1 dau ra.

e Hoabinh water level 3 input 1 output.csv 1a dit liéu vé du bao luu lugng nudc tuong
lai trudc 10 ngay Q(t+10) cua hd Hoa Binh dua vao cac luu luong nudce tai thoi diém
hién tai va qua kha. Dir liéu co6 3 dau vao gém luu luong nudce hién tai Q(t), luu lugng
nuée trude d6 10 ngay Q(t-10) va luu lwong nude trude d6 20 ngay Q(t-20). Sé dit licu
1a 480 mau hoc (tir 1 t&i 480) va 90 mau kiém tra (tir 481 t&i 570). Dit liéu nay do ban
Pham Thi Hoang Nhung, truong PH Thuy loi cung cép, ban doc c6 thé tham khéo luan
vin Master cia Pham Thi Hoang Nhung (1997) vé " khao sat mot s6 phuong phap hoc
may tién tién, thuc hién viéc két hop giita phuwong phap hoc may mang neuron véi thuat
toan gene va ing dung vao bai toan du bao luu lugng nude dén ho Hoa Binh". Xin cam
on ban Pham Thi Hoang Nhung d3 cho phép sir dung dit liéu lvu luong nusc hd Hoa Binh
dé minh hoa trong tai liéu nay.

3.2. Load di¥ liéu

Gia st chung ta dung dir liéu la file “sincos.txt” 1a vi du vo1 100 datasets, 1 dau vao va 2 dau ra

noi trén. Trong muc “Sb Neuron va Dit liéu” Ta chon nhu hinh 5:
S50a Neuron va D liéu
S d5u van |1 ﬂ
Si daura |2 ﬂ

58 Data Sets |1DD

Taididliéuhoc

“Cao ThangySpice-MeuroyDatadsincos. txt

Tai tirfile text Taiti file MDB

Hinh 5. Chon tham sb d& load dir liéu

Chon nut “Tai tir file text”, dir liéu s& dugc tai vao bd nhé. Trong muc “XEM DU LIEU” bén

phai, ban c6 thé xem lai tung dataset cuia dir li¢u ma ban vira load:
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HEM DT LIEU
Inputs Outputs

ID | Input values Training Outputs MM Outputs Piu ra cla mang
» [x0 055 r o -0.309 0.5

et -0.3511 0.3

(dang bang)

Paiu ra cua di liéu
hoc (dang bang)

v 3n v 3D vl B Biura [ hoe
vl B Bduraciam
o
0.2 ; | \
- & o | Pau vao
[P o
06 | | (dang bang)
08§ -
12
1\ D 1
Mhin: Argument =\ \E575191 884877 A &u 551 00:

Paura (dang do thi)

Pau ra cua dir liéu hoc va dau ra cia mang
bau vao

duoc biéu thi bang hai mau khac nhau

Thanh chon
dir liéu

Hinh 6. Xem di¥ liéu

3.3. Chuan héa dir liéu

Neéu dir li¢u cua ban chua dugc chuan hoda, ban c6 thé dung chirc nang chuan héa dir li¢u nhu

hinh 7 sau. Ban c¢6 thé chuan hoa dir liéu dau vao hoac dau ra, hoac ca hai:

Chuén hoa di ligu

Maormalize Methad Bau vao

Linear [] Baura

LinearRescale

Ham chuin hoa Ln G6a X
Logl0 Lua chon chuan hoéa dir
E?C”Tan lidu vao hodc dit liéu ra
ArcSinh

Hinh 7. Chuén hoa di liéu
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3.4. bao tao mang.

3.4.1. Chia dir liéu
Néu ban mudn chia dir liéu lam hai phﬁn, mot phﬁn dé hoc va mot phﬁn dé kiém tra, ban dung
chirc nang “Chia dir liéu”. Sau dé ban can chon phﬁn dit liéu nao dé hoc. Vi du sau minh hoa
viéc chia dir liéu ngau nhién thanh hai phan 70% va 30%, dung 70% dé hoc va 30% dé kiém tra.
Chia dU ligu
) Chia & gilla

& Chia ngdu nhign Tilé chia EF’D el

Chon dif ligu hoo

| FirstSplittedDataSets (701 datasets 5

Kigm tratrong khi hoc
Hinh 8. Chia di¥ liéu

3.4.2. Chon dir liéu hoc va cac tham sb

Tiép theo, ban can chon s6 noron cho 16p 4n (hidden layer), sé 1an lip, thoi gian hoc va MSE
(Mean of Square Error) yéu cau. Ban ciing c6 thé lira chon hoc thich nghi (ti 16 hoc bién d6i dwa
vao MSE hoc.

Harm bign ddi cho ldp &n
B3u vao
HyperTanh hd

(%) vag ngiu nhién
Har bign d8i cho ldp ra

O Wao I3n gt T v
Ti & hoe |0.05 Ditng hoc sau thii gian (phaty |1 M
Haoc thich nghi 88 nd ron cho ldp &n |3 b
MSE y&u cau |0.05 Diiing hoc gau =4 1an 15p 2000 w

Hinh 9. Chon di liéu hoc va cac tham sb
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Har bign d8i cho |8p 8n

Harn bign ddi chao ldp ra

Diing

Sigmoid

HyperTanh
wperTanh
Tanh
ArcTan
ArcCaotan
ArcSinh
[rvertabs
Scah
Sin

Dilng hoc zau 24 1&n |3p

2000 ~

Hinh 10. Chon ham bién ddi (Activated Functions) cho I6p &n va I6p ra

hoa ¢ bang 2 sau.

Hién tai Spice-MLP ding 27 ham bién d6i. Cong thirc va d6 thi cia mot s ham doi duge minh

Fx)=1/(L+exp{-x))
g" (x)=[1/{1+exp(-x))1"

FO=(exp () — exp(—)) 7 (exp(x) + expl—x))

2" (x)=Llexp(x) — exp{-x))/(

-a

exp(x) + exp{(-x))1"

1.2

F(x)=3.432 / (1 + exp(*0.66‘7 * x)) - 1.718

g {x)=[3.432 7 (1 + exp(-0,

-8 -6 -2
L h
T t

67 * x)) - 1.716]

T1.76

T1.32

19,88

+afa

+-0.44

+-8.88

T-1,32

+=1,76

HyperTanh

F{x)=atan{x)
g” (x)=latan(x)1"
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—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

FOO=x"3} FOO=x/(1 + abs(x))
g7 (x)=[x"31" 2" (x)=Ix/(1 + abs(x))1"
.78
826
-8.8 1 1‘
8.3 -8.26
-8.6
8.9 -8.78
1.2
i
i
X*xkx : InvertAbs
i

3.4.3. Dao tao mang (training)

Sau khi chon s6 noron cho 16p 4n, chon ty 1€ dir liéu hoc va céac thong s6 can thiét, ban c6 thé bat

dau dao tao mang. Sau day la cac nat I¢nh chinh dé dao tao.

‘ Kh;jltal:ltrl:lng Sﬁ ban ﬂau _\
Load trong =4 rmang ti
File nhi phan

e Khdi tao trong sé ban dau: khoi tao (Reset) lai trong s6 ban dau cho cac nat mang.

e Dao tgo: dao tao mang.

e Load trong sé mang tir File nhi phdn: tai trong s6 mang tir file nhi phan c6 sin. Luu y,
néu thong s6 mang tir file nhi phan c¢6 sdn khac v6i thong sé mang hién tai cta ban, c¢6
thé chwong trinh s& béo 16i hodc dua ra két qua sai.

e Luu trong sé mang vdo File nhi phdn: luu trong s6 mang hién thdi vao file nhi phan, mdi
gia tri s& dugc ghi voi do dai 4 bytes. Thir tu nhu sau:
Weight 1J: 10J0O, I0J1, ...
Weight Tetal: Teta JO, Teta J1, ...

Weight JK: JOKO, JOK1, ...

Weight TetaK:Teta KO, Teta K1, ...
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o Luu trong sé mang vao File text: luu trong sb mang hién thoi vao file text dé nguoi sir

dung co thé kiém tra gi4 tri ciia timg nit mang.
Vi du trong s6 cia mang véi 2 inputs, 2 hiddens va 3 outputs duogc luu trong file text nhu bang 3.

Bang 3. Ndi dung file text chira trong sé clia mang v&i 2 inputs, 2 hiddens va 3 outputs

Weights of the NN. Activated Function was Hyperbolic Tangent
Saved on 2/4/2008 2:06:11 PM

Weight 1J: array contain the weights in the first connections between input and hidden layers

JO J1
10 2.26013784930634000000 3.92545735150867000000
I1 2.26013782334056000000 3.92545726757851000000

Weight Tetal: array contain the weights from Bias of neurons in hidden layers
Teta JO  2.75109071396534000000

Teta J1  0.85361332621648900000

Weight JK: array contain the weights in the second connections between hidden and output layers

KO K1 K2
JOo -2.41085860219597000000 2.00917738577701000000 -0.40168121642706000000
J1 2.40321691280414000000 -1.07731644733275000000 1.32590046568425000000

Weight TetaK: array contain the weights from Bias of neurons in Output layers
Teta_KO 1.85485947371567000000
Teta_K1 -1.98609819228695000000

Teta K2 -0.13123871869928800000

Sau khi dao tao mang xong, thong tin v€ 1an hoc cudi cung cuia mang dugc hién thi & box bén

phai phia dudi.

Théng tin cia l&n hoo cudi cOng (4/29/2009 10:28:57 Ph)
Ham hign dii cho [dp 8n: Hyperbolic Tanh,
Harm hign dii cho I6p ra; Hyperbolic Tanh
Ty 18 hoc cudi cing: 0.006545
Gia tri MSE ciia Dif ligu hoco: 0.00353937150872786
Gi& trj MSE clia D ligu kim tra: 0.00369602710152686
Sd Widng dif ligu d& hoc: 70, (70% of 100)
54 1&n 1ap: 5000

Hinh 11. Théng tin 1an hoc cubi
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3.4.4. a. Kiém tra do thi 16i

Sau khi dao tao mang, ban co thé kiém tra 15i trong qua trinh hoc béng checkbox “Xem chi tiét
dd thi 15i”. Ban cling co thé luu lai dit liéu 18i vao file text v6i nit 1énh “Luu dit liéu 161 Béang 4
minh hoa mét tap dir liéu 16i dugc luu trong file text.

Néu ban chon checkbox “Xem chi tiét dd thi 16i” trudc khi dao tao mang, dd thi 15i s& hién ra
online ngay khi ban dang tién hanh dao tao, tuy nhién néu ding chirc ning nay thoi gian dao tao

s& tang 1én dang ké do may tinh phai thém viéc v& d6 thi cing véi dao tao mang.

Khi xem d6 thi bang checkbox “Xem chi tiét do thi 16i”, ban c6 thé xem chi tiét cho ting lan lip
bang cach kick chudt vao d6 thi. Hinh 13 minh hoa db thi 15i va db thi ty 1& hoc (learning rate)
trong khoang lan 1ap tha 50 va 150.

D5 thil&i
¥ Tu déng gis tri t&i thigu Luu dii ligu 18i

|— testing_line  — training_line I

B0 100 150 200 2D 300 350 400 450 500

— learning_rate

0.02

0015

0.01

B0 100 150 200 250 300 350 400 450 500

Hinh 12. D4 thj 16i xem bang checkbox “Xem chi tiét db thi 16i”

Do thiloi
Luu dil ligu I3i
| — testing line — training line I
1
0.8
0.6
0.4
0.2
o
60 a0 100 120 140
[w] — learning_rats
0.02
0.015
0.01
60 80 100 120 140

Hinh 13. Chi tiét do thi 16i
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Bang 4: di liéu I6i dwoc lwu trong file text

Iterations

1

10

11

4995

4996

4997

4998

4999

5000

SPICE-MLP by Cao Thang
Training Error

Théng tin cia lan hoc cudi ciing (4/30/2009 10:57:49 PM)

Ham bién ddi cho 16p 4n: Hyperbolic Tanh.

Ham bién ddi cho 16p ra: Hyperbolic Tanh

Ty 1& hoc cubi cung: 0.007843

Gia tri MSE cuia Dir liéu hoc: 0.00323196838546706

Gia tri MSE ctia Dir lidu kiém tra: 0.00359799661294161
Sé lugng dir liéu da hoc: 70, (70% of 100)

S 14n lap: 5000

TrainingError TestingError
1.006932778 0.999370971
0.989821872 0.990941336
0.976928521 0.986117834
0.969271326 0.981868921
0.963313559 0.977746958
0.958254105 0.973941811
0.953665223 0.971387056
0.949320804 0.967659064
0.945233933 0.964940659
0.941177193 0.961143105
0.936883505 0.956635027
0.003240048 0.003576933
0.003238211 0.003618928
0.003234612 0.003602332
0.003227556 0.003564963
0.003221500 0.003589969
0.003231968 0.003597997

LearningRate
0.00918
0.00918
0.00918
0.00918
0.00918
0.00918
0.00918
0.00918
0.00918
0.00918

0.00918

0.007842627
0.007842627
0.007842627
0.007842627
0.007842627

0.007842627
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3.4.4. b. Kiém tra do thi trong s6 va dau vao trung binh ciia mét no ron

Spice-MLP cho phép ban kiém tra sy bién ddi ciia mot vai trong sé va dau vao trung binh cia
mot s6 no ron trong qua trinh hoc. Bén trai hinh 14 minh hoa sy lya chon xem trong $6 no ron 0
ctia 16p vao téi no ron 2 cua 16p an WIJ[0][2], va trong s6 tir no ron 3 cta 16p 4n téi no ron 1 cua
16p ra WIK[3][1]. Bén phai hinh 14 minh hoa su lwa chon xem dau vao trung binh ctia no ron an
sd2 vanoronrasé 1.

Néu ban chon checkbox “Xem db thi” truéc khi dao tao mang, dd thi trong s6 va dau vao s& hién
ra online ngay khi ban dang tién hanh dao tao, tuy nhién ciing nhu chon checkbox “Xem chi tiét
db thi 16i”, néu dung chtrc ning nay thoi gian dao tao s& ting 1én dang ké do may tinh phai thém

viéc v€ do thi cung v6i dao tao mang.

—Xem do thi trong s4 va dau vao trung binh

Tl Ndron Tdi Ndron B3u vao trung binh cia
il 0 - 2 - Nd rondnsd: |5 -
= - . - Md ron ra s0: |- -
WK — [ L1 [ L1 [

Xem da thii ¥

Hinh 14. Chon trong sb va gia tri trung binh ctia mét sb no ron trong khi hoc

PG thildi B0 thitrong 50 va dau vao trung binh
. S R 3 .
Luu dii liéu I5i ™1 Ty déng gia tri t5i thidu Luiu d& thi
[— testing line  — training line || [— weight 1) — weightJK ||
1 3
0.3 P
0.6
1
0.4
0.2 0
0
B0 100 150 200 250 300 350 400 450 OO B0 100 150 200 250 300 350 400 450 500
— - averageinput of one hidden neuron I
learning_rats ‘ a-,-eragc—inpl.tofonc—ottgttnetron
0.08 5
0.08 o
0.04 5
0.02 _10
B0 100 150 200 260 300 350 400 460 50 100 150 200 250 300 350 400 450 50O

Hinh 15. D4 thj 16i, dd thi trong s6 va gia tri trung binh d4u vao ctia mét sé no' ron trong khi hoc
Hinh 15 minh hoa db thi 15i, d6 thi cua hai trong sb va gia tri trung binh dau vao cua hai no ron
(da chon nhu trén hinh 14) trong khi hoc. Ban dé dang nhan théy khi mang hdi tu (khi training
error giam gan tGi 0) thi trong sd va dau vao trung binh ciia cac no ron di chon ciing hoi ty vé
mot gia tri nhat dinh.
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3.4.5. Xem db thi dir liéu va do thi diu ra ciia mang

Trong phﬁn “Load dir li¢u” da trinh bay ¢ trén, ban c6 thé xem lai tung dataset cua dir li¢u ma
ban vira load ciling nhu gia tri ra cua mang. Trong Tab “Xem dir li¢u” ban cé thé xem do thi cua

toan bg dir liéu néu s6 luong dau vao va dau ra khong 16n.

Ban c6 thé xem toan bd dit liéu, chi xem dit liéu hoc hodc chi xem dit liéu kiém tra. Cac hinh sau
minh hoa toan bd dit liéu dau vao, dau ra ciia ham Sin va Cos trong khoang [0, 27], dau ra cua
mang chua dugc hoc va diu ra cia mang da duoc hoc. Cac ban dé dang nhan théy khi chua duoc
hoc, dau ra cia mang la xép xi 0.5 cho ca hai dau ra. Tuy nhién sau khi hoc véi 70% dir 1iéu, dau

ra thyc t€ cia mang déu xap xi dau ra cia dir li¢u hoc, nghia 1a déu c6 dang hai ham Sin va Cos.

Load DT liguhoc | Hocwakiémtra  Mhom ddura | Mhom d&u ra ddavao giati 16n nhat | | ®em dif ligu

v 3 v E Input 0
.
I
VE lai dd thi |
08 I |
06 | |
0.4 I ‘
0.z
1)
@ Xem tétcd dii ligu a 10 20 an 40 50 B0 70 a0 90
¥ 30 v O Training Cutput0 |v/ W@ Training Output 1 I
" Chiwem dif ligu hoc

" Chixem dif li&u ki€m tra

W 3k v O NN Output 0 v B NN Output1

0.5

Hinh 16. Toan bd di¥ liéu diu vao, dau ra va dau ra cGa mang ban dau (chwa dwoc hoc)
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{
VE lai d5 thi | |
08 I |
06 | |
04 I |
0.2
0
@ e tat ci dif ligu 0 10 20 30 40 50 60 70 80 50
M 3D v O Training Output 0 v B Training Output 1
" Chixerm dif ligu hoc
€ Chixem dif ligu kigm tra g
0.5
0
05
g
i 10 20 a0 40 50 5D 70 20 30
v 3D

v/ @l Input 0

w| @ KM Cutput 0 (v B KK Cutput 1 I

Pau ra thyc té cia mang da hoc gan giong voi

dau ra cia dir 1liéu hoc

Hinh 17. Toan bd di¥ liéu d4u vao, dau ra va dau ra ctia mang da dwoc hoc

V& lai do thi

" Xern tétcd dii ligu 0 10 20 30 40 50

60

70

g0

& Chixem dif ligu hoc

v| B Training Output 0 [w @ Training OutpuHI

7 Chi xem dif ligu ki€ tra

Hinh 18. Chi xem di¥ liéu hoc
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v 3D VI3 Input 0

VE lai do thi

" Xem tat ca dif ligu i] 10 20 30 40 50 1] 70 80 2[i]

[V B Training Output 0 [w] B Training Outout 1 ]
" Chi xem dif ligu hoc

% Chixem dif ligu kigm tra

Hinh 19. Chi xem di liéu kiém tra

3.4.6. Nhém dir liéu dua trén diu ra cia mang

Ban c6 thé nhom dit liéu dé kiém tra lai dit liéu cua minh. Spice-MLP cho phép ban nhom dir

liéu thanh 3 nhém dua trén mot dau ra (do ban chon).

Load D ligu hoc | Tham =8 hoc Hocwa kigm tra | Mhdrm daura | Xem diiligu

Nhém dau ra thanh 3 nhom dit liéu dua

trén mot dau ra
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3.4.7. Luu dir liéu da dwgc moé hinh héa béi mang NN

Sau khi ddo tao mang, ban c6 thé luu dit liéu d3 dwgc moé hinh hoa béi NN. Ban c6 thé luu dir

liéu v6i dau ra ciia mang, hodc luu cung véi dau ra yéu cau nhu dugc minh hoa béi hinh 21 sau.

Lo did i€ i 80 ra cia WM O

L i li&u & d3u ra cha MM cing d8u ra péu ciu

Hinh 21. Lwu d¥ liéu da dwgc mé hinh héa b&i mang NN

4. Két luan

Tai liéu nay huéng dan ban st dung phan mém mang no ron Spice-MLP. Sau khi van dung, cac
ban c6 thé hiéu rd hon vé& hoat dong ctia mang no ron da 16p (Multi-Layer Neural Network).
Ciing nhu Spice-SOM (phan mém mang no ron tur to chirc), Ban c6 thé dung Spice-MLP dé mé
hinh héa nhiéu loai dir liéu khac nhau va co thé ap dung trong cac bai toan thuc té nhu nhén
dang, nhom, clustering, hd tro quyét dinh .... Tac gia hy vong Spice-MLP gitp ich trong viéc
nghién ctru va hoc tap cua cac ban.

Sau khi doc tai li¢u nay, cac ban cé thé tim doc tai liéu neural network practical use vi.pdf
trong d6 c6 minh hoa phan loai 4nh khuén mat, anh nguoi di bd, anh xe hoi, dg bdo chung
khoan va mot s vi du khac.

Xin cam on cac ban da doc tai li¢u nay va su dung Spice-MLP. Néu cac ban can thém céc chuc

nang cua Spice-MLP, xin hay lién lac vdi tac gia tai http://spiceneuro.wordpress.com hoac

spiceneuro AT gmail DOT com Téc gia rat mong céac y kién dong gop cua cac ban.
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