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1. GIOI THIEU

Muc dich chinh cua tai liéu nay 1a huéng dan ban doc sir dung
phan mém Spice-SOM — mot phan mém mang tu to chirc Self-
Organizing Map (SOM) hay con goi 1a mang Kohonen. Néu
mudn tim hiéu k§ v& 1y thuyét, cac ban c6 thé tham khéo cac tai
lidu vé mang no ron, SOM, c6 san trén internet hoic sach chuyén

nganh.

Tuy thude vao phién ban Spice-SOM ma ban dang st dung, mot
s6 hudéng dan hodc giao dién minh hoa trong tai liéu nay c6 thé
khac véi thuc té.

Muc dich cta cac phdn mém Spice-Neuro va Spice-SOM 1a gitp
ban biét cach su dung mang no ron mot cach co ban, nhanh chéng
va hiéu qua ma khong phai doc nhiéu vé 1y thuyét mang no ron.
Khi ban di hiéu 13 ting chirc ning cia cac pham mém nay, ban
c6 thé dé dang tiép can voi 1y thuyét cling nhu cc tai liéu tham

khao vé mang no ron.

Huéng dan sir dung phan mém Self-Organizing Map Spice-SOM 2013-07-11

Trang 1



Spice-SOM duoc viét v6i muc dich huéng dian sinh vién va
nghién ctru sinh hoc tap va sir dung SOM dé mé hinh hoa nhiéu
loai dir 1i€u khac nhau. Hién tai Spice-SOM dang dugc nhiéu ban
trén thé giéi st dung. Spice-SOM cé giao dién véi tiéng Viét,

tiéng Anh va tiéng Nhat.

Spice-SOM dugc viét boi CAO THANG khi tac gia lam vi¢c tai Soft Intelligence Laboratory,
Ritsumeikan University, Japan, 2003-2007

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

Pé hiéu hon vé mang no ron voi cac ing dung nhu nhan dang khuon 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 hodc can yéu cau thém vé chirc nang cua Spice-SOM, ban c6 thé lién hé véi tac

gia tai http://spiceneuro.wordpress.com hodc spiceneuro AT gmail DOT com. Cam on céac ban.

2. CAI DAT SPICE-SOM

Download file cai dit ciia Spice-SOM, chay Setup.exe va theo cac chi dan trén man hinh, trén

man hinh hién ra:

il Spice SOM

Welcome to the Spice SOM Setup Wizard

The installer will guide you through the steps required ta install Spice SOM on your computer.

WARMIMG: This computer program iz protected by copyright lav and interational treaties.
Unauthonized 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 ¢ Back

Hinh 1. Cai dat

Chon Next, sau d6 ban chon thu muc ma ban muén cai dit Spice-SOM vao, sau d6 chon Next va

Next tiép. Spice-SOM s¢& duoc cai vao thu muc ban da chon.
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il Spice SOM

Select Installation Folder

The inztaller will ingtall Spice SOM to the following folder,
Toinstall inthiz folder, click "Mest'. Toinstall to a different folder, enter it below or click "Browse''.
Folder:
C:4Program Files\Can Thang'Spice SO Browse, .

Install Spice SOM for pourzelf. or for anyone who uses this computer:

[ Cancel ] ’ ¢ Back ] L HMest »

Hinh 2. Chon Folder @& cai vao
Luu y:
V6i Windows version cii, Néu sau khi cai dat, chuong trinh khong chay, ¢ thé ban can

cai Microsoft .NET Framework Redistributable Package 3.5.21022 trudc khi cai Spice-
SOM.

3. SU’ DUNG SPICE-SOM

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

Trén man hinh hién ra giao di¢n tiéng Anh, ban c6 thé chon ngdn ngir tiéng Viét hoac tiéng Nhit

bang cach chon “Options — Languages”.

Spice SOM
sl dletat-8 About, REAME Firsk
: g English
BH#E
Tiéng Wigk

Languages T
raining Data

d Data Sets

Hinh 3. Chon ngdn ngl¥
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Trong céac giao dién minh hoa dudi diy, ngén ngit duoc st dung 1a tiéng Viét.

Menu “Vé chuong trinh. Hay doc trude khi sir dung” 13 gi6i thiéu van tit vé Spice-SOM va sy

ddng ¥ ciia ngudi sir dung. Ban can doc k¥ trudce khi st dung Spice-SOM.

About SPICE-NE

SPICE-SOM
Version 1.0

Chuidng tinh Mang Md ron tit8 chilc Self-Organizing Map

Bdo vigt bii Dr. Cao Thana, Soft Intelligence Labaoratory. Bitsumeikan Universite. Japan,
2004-2007

Phan mém nav dudcwiét cha zinh wign hodc nhiing nguii cd nhu cdu hocwé mang nd ron,
wai by vong nid 2& gidp ich cha ngusi =0 dung.

Cam dn ban 33 ¢ dL_mg'Spice—SOM, riéu ban thiy cd 18i hodc cin thém cac chifcning
wao phan mém nay, hiy lign he vditac gid. Tac gia danh gia cao yéu cau va thign chi clia
cac banl =)

TAc aid wa can fral

SUBONG Y CUANGUS 50U DUNG

XN HAY DOC TRUST KHI COPY HOAC SU DUNG

khi ban 43 download, copy hodc el dung phan mém nay, co nghia la ban 33 dongy wdi cac digu ghitrong muc niy.
MEu ban khing ddng . <in h3y xda phan meém néy khii may tinh clia ban va khdng ding nd nila.

Phin mim nay didc cung cép khing kém thea bt ki si dam bao ndo. Tac gidkhéng dam bao ring phdm mém 1a khing cd 16
hodc o4y ra l8i. T4t cd cac hé qua phat sink khi sddung phan mém nay déu do noudi 20 dung chiutrach nhigm.

Tac gid kharg chiu bat ol trach nhiémnao v& thidgthai do phdn mém nay gav ra (néu ca).

M LU Y PhEn mém nay 1a mign phivai muc dich sii dung 13 Woc tap. Méuban sif dung wdi miuc dich thiudng mai, hay lign hé v
tae gid tai thange@spice. ciritzuriei acjp d€ cé gidy phép chinh thifc.

Meu ban =0 dung két qua clia Spice-50h trong cacban cao, ban cén ghi v 'két qua thay bao cao) ndw s dung phan mem Spice-
SO,

Hinh 4. V& chuong trinh, anh trong d6 chup ndm 2007
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3.1. Chuan bi div liéu

bé Spice-SOM doc duoc dir li€u cua ban, ban can chuén bi dit liéu ctia minh theo chuén sau:
Dit liéu can dugc chuan bi & dang file text v&i cac hang va cot. Pau tién 1a ID, sau do 1a dit liéu
vao va sau cung 1a nhan (label). Céc gi tri dugc phan cach bang dau phay véi file CSV (Comma
Separated Value File Format) hodc dau Tab véi file TXT (Tab Separated Value File Format).
Ban ¢ thé dung MS Excel dé bién soan dit liu, sau d6 luu vao file file text hodc file csv. Vi du
dit liéu vé6i 5 dau vao, 4 dataset duge to chirc nhu bang 1.

Bang 1. D@ liéu text v&i 5 dau vao, 4 dataset

ID X1 X2 X3 X4 X5 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
3 1 1 0 1 1 Data 4

LABEL: Nhan cta tung DataSet

ID: thtr ty DataSet

X: Dir liéu vao

Luu y:
Dir liéu phai 12 dang sé (ngoai trir nhin (label) va cac ky hiéu ddu vao, dau ra).
Néu c6 dix liéu tréng hodc null, Spice-SOM s¢€ khong doc dugc.
Mot sb vi du vé dit liéu duge dat trong thu muc “\Data” cia Spice-SOM:
“numberSgroupldimension” 1a vi du véi 100 datasets, 1 input.
“numberSgroup2dimension” 1a vi du véi 100 datasets, 2 inputs.

“numberSgroup3dimension” 1a vi du vdi 100 datasets, 3 inputs.
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3.2. Tai dir liéu
Gia sur chung ta dung dir li¢u 1a file “numberSgroup3dimension.txt”, 1a vi du véi 100 datasets, 3

inputs noi trén.

P Japanes

T j_Inpur_ Syl ﬁl,lnputr'-‘h:u:le il

e kb fls}
Tai dif liéu hoe  Hoc \ Xemn dil lidu | Bang phan b d lidu | Anh phan b6 di lisu
~ 56 dau vao va di liéu -DJ LIEU
we e |3 :1' | Input valuss

Sadileu (100

- Tai di ligu

Spice SOMADataynumberbgroup3dimension.txt

‘I Dit liéu vao
E | dang ban
Chudn hoa di liéu i ( ang g)
& Linear g nglﬂ(x)
" y= Expl-x) ™y = pawlx, power)
iy =tnb) T
([ y:S\f\r’noid(x) '
| \\ ....................................................
. &
SPICE-SOM 2 i 2
NIZING MAP APPLICATION
Mham: L1.7 MU 74100
Thin Soft Intelligence Lab.
il B
A Q |
Cac ham chuan hoa —— \ \
__

Thanh chon dir

liéu

Dit liéu vao (dang db thi)

Hinh 5. Tai d liéu
Trong muc “Sb dau vao va Dit liéu”, ban chon nhu hinh 5. Sau d6 Chon nut “Tai tir file text”, dit
liéu s& duoc tai vao bd nhé. Trong muc “DU LIEU” bén phai, ban c6 thé xem lai tung dataset
cua dur liéu ma ban vira tai. Néu dit liéu cua ban chua duoc chuin hoa, ban co thé dung chuc

ndng chuan hoa dir liéu vi mot s6 ham chuan hda san cé cia Spice-SOM.

Trong phﬁn “Tai dir ligu” da trinh bay & trén, ban c6 thé xem lai tung dataset cua dir li€éu ma ban
vua tai. Trong Tab “Xem dir li¢u” ban co thé xem d6 thi cua toan bo dir liéu néu sd luong dir

liéu khong 16n nhu duge minh hoa trén hinh 6.
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Tai dif liéu hoc

Hoc

¥ 3

Xem dif liéu | Bang phan bé di liéu | Anh phan bé di liéu
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3.3. bao tao mang

Tai difligu hoo |[Hoc | Xem diliéu = Bang phan b6 dif lisu = Anh phan b6 dd ligu |

Tham s6 hoc ctia mang
Sigrra hax
Sigma Min
Sigma Decressing Rate
Learning Rate hax
Learning Rate hin ol
Iteratiors

Irhikiticm

Llddd ]

SXheumrs 40
S0 Y MNeurors a0 -
Tiép tucwGi frang 6 hign tai W
*em dd thi Online

Chon céc g trl méo dirh

Xem lai
Hinh 6. Xem di¥ liéu vao
"Ham Neighbor Functions
~
Rectange 1 7 b
Gavssian A
06
hexican Hat 04 -
Lirear Hat 2
Topo Hinh lyc gide 0 & 10 15 20 25 30 35 40
7 30 D6 thi 181 MSE

o S 10 15 20 25 30 35 40 45 S0 55 60 GBS VD ¥ 80 85

Training Done

Traning started at:  10:50:22
Training finished at: 10:50:25

“Taitrong sd tifile nhi
phén

g sG vi

an 95

Luu 48 thi MSE vao file
text

Hinh 7. Chon di liéu hoc va cac tham sb




3.3.1. Chon céac tham sb

Trudce khi dao tao mang SOM, ban can chon céac tham sb cho mang. Giao dién dao tao mang

dugc minh hoa trén hinh 7. Sau day 1a cac tham $6:

1. Sigma Max: Béan kinh 16n nhat cia ham lan cén (neighborhood function) ctia winner

neuron.

2. Sigma Min: Ban kinh nhé nhét ciia ham 14n c4n ciia winner neuron.

3. Sigma Decreasing Rate: Ti 1& giam cia ban kinh ham 14n c4n qua mdi 1an lap

4. Learning Rate Max: Ti 1€ hoc 16n nhét

5. Learning Rate Min: Ti 1€ hoc nhd nhét

6. Iterations: S6 lan lap

7. Inhibition: Gia tri inhibition ciia ham lan cén trong truong hop ham Mexican Hat
8. S6 X Neurons: S6 no ron theo truc nim ngang

9. 86 Y Neurons: SO no ron theo truc thing dimg

Néu ban chon “Tiép tuc véi trong s6 hién tai”, mang s€ hoc vdi cac trong s6 hién tai ma khong
can phai khoi tai lai. Néu ban chon “Xem d6 thi Online”, db thi ctia ham 14n can (Neighborhood
Function) va dd thi 16i MSE s& hién ra trong qua trinh hoc. Tuy nhién mang s€ hoc cham hon do

may tinh phai v€ do thi cung véi viéc hoc cua mang.

Ham lan c4n: ban can chon ham l4n can (Neighborhood Function). Spice-SOM cung cip cho
ban mot $6 ham chuén nhu ham chit nhat (Rectangular), hAm mii Gaussian, ham mii Mexican va
ham tuyén tinh.

Chon Topology: mic dinh cta chuong trinh 1a Topology hinh chit nhét (Rectangular), ban c6 thé
chon Topology hinh luc gidc (Hexagonal) & Checkbox “Topo hinh lyc giac”. Khoang cach giira
cac no ron lan can cua hai Topo nay khac nhau nhu dugc minh hoa trén hinh 8.

HEXAGONAL: RECTANGULAR:

0000000 O0O0 0000000 O0O0
000 & & & OO0O 0000 &0O0O0O0OO
00 &Q@@&0O0O0O0 000 &@&O0O0O0O
OO0 & @ +@ & 0O OO0 & @+@Q@ & 0O
OO0 &@@&0O0O0O0 O00&@&O0O0OO
000 & & & OO0OO 0000 &0O0O0O0O
0000000 O0O0 0000000 O0O0

Hinh 8. Topology hinh chir nhat (Rectangular) va Topology hinh luc giac (Hexagonal)
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3.3.2. Pao tao mang (training)
Sau khi chon céc tham sd, ban ¢6 thé bt diu dao tao mang. Sau day la cac nat 1énh chinh.
e Hoc: Bit dau cho mang hoc
o Luu trong sé vao file nhi phdn: Luu trong s6 hién tai ciia mang vao file nhj phan
dé e khac co thé tai lai.
o Luu trong $6 vdo file text: Luu trong sb hién tai cua mang vao file text dé co thé
kiém tra gia tri cua tirng nat mang.

e Tdi trong s6 tir file nhi phdn: Tai trong s6 da luu ¢ file nhi phan vao mang hién

tai.
o Luu do thi MSE vao file text: Luu d6 thi 16i ma mang vira hoc xong vao file text.
o Chon cac gia tri mdc dinh: Chon cac tham $b mac dinh ctia Spice-SOM

Bang 2 minh hoa dir liéu 16i duoc luu vao file text voi nut 1énh “Lusu dé thi MSE vao file text”.
Béng 3 minh hoa trong sb cac niit mang luu trong file text.

Bang 2. DI liéu 16i MSE

Iteration Error Neighbor Distance Learning Rate
0 10.02597948 10 0.0991
1 4.14776422 9.9 0.0982
2 3.42406203 9.8 0.0973
3 3.378296441 9.7 0.0964
4 3.256567794 9.6 0.0955
5 3.209400383 9.5 0.0946
95 1.018524437 2 0.0136
96 1.011947207 2 0.0127
97 1.007276918 2 0.0118
98 1.002205101 2 0.0109
99 0.998116728 2 0.0100
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Bang 3. Trong sb clia mang lwu trong file text

Neurons Input0 Inputl Input2

Neuron Y =0, X =0: 36.99527651 40.76692789 37.21308
Neuron Y =0, X =1: 36.85168189 40.01821143 36.97461
Neuron Y =0, X =2: 36.36203974 39.09389637 36.61739
Neuron Y =0, X =3: 35.27379557 38.58864861 36.22565

Neuron Y = 19, X = 16: 19.76819369 5.711848278 3.108250741
Neuron Y =19, X=17: 17.5739719 6.150696979 3.292584748
Neuron Y =19, X =18: 12.60898022 6.978729306 3.15416311

Neuron Y =19, X =19: 8.678481001 7.590027624 2.853186784

4. Ban d6 phan bé div liéu (map)

Sau khi mang hoc xong, ban c6 thé xem ban d6 phan b dit liéu trong Tab “Anh phén bd dir
li¢u” nhu dugc minh hoa trén hinh 9. Trén anh phan bd, cac no ron duge sa‘ip xép thanh hang va
cot. Kich chuot phai vao vi tri cia mot no ron, ban s¢€ théy ndi dung (dir li¢u roi vao no ron nay)
& 6 no ron chi tiét. Ban ciing c6 thé xem khoang cach (biéu thi bang cic dudng ndi va gia tri
khoang cach bén canh) tir no ron dugc chon (bang cach kich chudt trai) dén cac no ron lan cén.
Ban c¢6 thé hién thi mau no ron tréng (blank neuron), mau no ron winners, hoac mau khoang
cach gitra cac no ron. Mau khoang cach gitra hai no ron la gia tri khoang céach gitra hai no ron do,
biéu thi bang muc xam véi gia tri 0 (xa nhit) va 255 (gan nhit). Mau cta mdt no ron nghia 1a
méu khoang cach trung binh tir no ron d6 dén cac no ron bén canh. O xam giita hai no ron thé
hién khoang cach cua hai no ron do.

Sau day la cac lya chon xem ban phan bé dir liéu.
e Xem no ron chi tiét o goc trai dwoi: Pat vi tri 6 no ron chi ti€t tai goc trai dudi
e Xem no ron chi tiét o goc phai trén: Dt vi tri 6 no ron chi tiét tai goc phai trén

o  Gitr cac dwong noi hién tai: Git cac duong ndi khodng cach hién tai trong khi chon xem
cac duong tir no ron moi

e Mau khoang cach: Chon ngudng muc xam cho mau khoang céch.
e Duong khodng cdch: Chon ngudng dé biéu thi duong khoang cach trén anh phan bo.

e Ty ¢ do thi: chon ty 1& db thi trén man hinh
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e Lua chon cho dé thi ra: céc lya chon cho anh phan bd. Sau day la cac lya chon do.

O

Do rong anh, do cao anh: Kich thudc anh phan bd ma ban mudn luu lai, dung khi

ban mudn dinh lai ¢& anh khi luu.

Dang file anh: Dang anh ma ban muén luu, cac lya chon 13 anh JPG, PNG, BMP
In thir tw Neuron: In thir tw cac no ron 1én anh phan bd

Mau Neuron trong: In mau khoang cach ciia cac no ron tréng.

Mau Winner Neuron: In mau khoang cach cua cac winner no ron.

Xem khoang cach: In mau khoang cach gitra cac no ron.

Lueu véi kich thuée ban dau: Luu lai anh phan bd véi kich thudc ban dau (khong
dinh lai ¢& anh khi luu)

Topo hinh luc gidac: chon Topo cua dd thi 1a hinh luc giac hodc hinh chir nhat
(mdc dinh la hinh chir nhat).

Chon niit 1énh ”Luu anh d6 thi”, anh phan b hién tai s& duoc luu lai va dia cing. Hinh 10 va 11

minh hga mot anh phan bd di duoc luu trén dia cung.

Ban c6 thé xem dd thi phan bd dit liéu dudi dang bang bang cach chon Tab “Bang phan bd dir

liéu”, nhu dugc minh hoa trén hinh 12. Ban cling c6 thé Iuu lai bang nay dudi dang file text

béng cach chon nut 1€nh “Luu bang phan bd dit liéu”. Khi dao tao lai mang, ban xem lai bang

m&i bang cach chon nut 1énh “Xem lai bang phan bd”.
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Tai dig liéu hoe  Hoc . Xem di ligu Bang phan bé di liéu Anh phén bé dib ligu |

|
A L5.96;
Chi ti€t ciia no ron

duoc chon

~Tity chon cha dnh da thira
I 2

B8 ring anh

P& cao anh G

[ranag file anh bmp

Gia tri khoang cach tr mét no

ron dén cac no ron lan can

™ In thir i Neuron
Mitrc xam trén no ron thé hién

W tau Meuran tring

khoang cach dén cac no ron ¥ Mau Winner Neiiron

bén Canh W xern khoang céch

W Luju i kich thitde ban dau
A r e~ . A I b o
O xam gilta hai no ron thé S

khoang cach cua hai no ron d6

T T L] \ bl =T
" Kem nd ran chi it 8 gdc bréi dudi I Gill cae duting nsi hign tai Mau khoang cseh  Duidng khodna céch [0 o a8 thi s
% Mem i ron chitiét 8 gbe phdi bén 9 v i ehn shds thi ta JE | LA LA v

Céc thanh lya chon gié tri cho mau khoang Nat 1énh chon Iuwu anh

cach va duong khoang cach phéan bé dit liéu hién tai

Hinh 9. Anh phan bd di liéu sau khi hoc

Hinh 10. Anh phan b di liéu (Topo luc giac) dwoc lwu lai
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Hinh 11. Anh phan bd di liéu (Topo chir nhat) dwoc lwu lai

Tai dl liu hoc | Hoc \ Xem di liéu || Bang phan bé di liéu | Anh phan b di liéu \

XY (X0 X1 X2 X3 [X4 |8 X6 |X7 X8 X8 |X10 (X1l | X12 |X13 | X14 |[XI16 X6 |XI7 4]
P L2.24 L2.30 L2.40 L5.89 585  LE9E

1 L233 L2348 L2.35 L5100 L5498

Y2 L2.37 L2.3z L2.22 L5.87 L5494

) L2.31 L5.83

\G L2.2a L2.27 L5.82 L5493

s L2.23 L5.4g:

B L226 L238 L234

Y7 L2256 L2238 L2.36 L352 L3558

AL L2.21 L3.60

w9 L353 L351 L46

halll L350 L46 T

[iwspesio | [ mnmowsees |

Hinh 12. Bang phan b d liéu
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5. Két luan

Tai liéu ndy huéng dan ban sir dung phﬁn mém mang tu td chuc Spice-SOM. Sau khi van dung,
cac ban c6 thé hiéu rd hon vé hoat dong ciia mang tu t6 chirc (Self-Organizing Map). Ciing nhur
Spice-MLP (phan mém mang no ron da 16p), ban c6 thé dung Spice-SOM dé mé hinh hoa nhiéu
loai dir liéu khac nhau va cé thé ap dung trong céac bai toan thuc té nhu nhan dang, nhom,
clustering, hd tro quyét dinh ..... Tac gia hy vong Spice-SOM gitp ich cho viéc nghién ctru va
hoc tap cua cac ban.

Sau khi doc tai li€u nay, cac ban co thé tim doc tai liéu neural network practical use vi.pdf

trong d6 c6 minh hoa phan loai anh khuén mat, anh nguoi di b, anh xe hoi, du bao chung

khoan va mot so vi du khac.

Xin cdm on céc ban da doc tai liéu nay va su dung Spice-SOM. Néu céc ban can thém céc chirc

ndng cua Spice-MLP, xin hady lién lac véi tac gia tai http://spiceneuro.wordpress.com hoac

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

THANK
You
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