HUONG DAN SU DUNG PHAN MEM MANG TU TO CHUC
SPICE-SOM

Cao Thang 2003 — 2007
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1. GIO'I 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

muon tim hiéu k¥ vé 1y thuyét, cac ban c6 thé tham khao cac tai
liéu v€ mang no ron, SOM, c6 san trén internet hodc sach chuyén

nganh.

Tuy thude vao phién ban Spice-SOM ma ban dang st dung, mot
s6 huéng dan hodc giao dién minh hoa trong tai lidu nay cé thé

khéc véi thuc té.

Muc dich ctia cac phan mém Spice-Neuro va Spice-SOM 1a gitp
ban biét cach sir dung mang no ron mot cach co ban, nhanh chéng
va hiéu qua ma khong phai doc nhiéu vé Iy thuyét mang no ron.
Khi ban di hiéu 13 ting chic ning ctia cac pham mém nay, ban

c6 thé dé dang tiép can véi 1y thuyét cling nhu céac tai liéu tham

khao vé mang no ron.
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Spice-SOM duogc viét v6i muc dich huéng dian sinh vién va
nghién ctru sinh hoc tap va sir dung SOM dé mé hinh héa nhiéu
loai dir liéu khac nhau. Hién tai Spice-SOM dang dugc nhiéu ban
trén thé gi6i s dung. Spice-SOM c6 giao dién voi tiéng Viét,
tiéng Anh va tiéng Nhat.

Spice-SOM duge viét boi CAO THANG khi tac gia lam viéc tai Soft Intelligence Laboratory,
Ritsumeikan University, Japan, 2003-2007

Spice-SOM va Spice-Neuro c¢6 thé download duoc tai:

http://www.spice.ci.ritsumei.ac.jp/~thangc/programs/

Pé hiéu hon vé mang no ron voi cac ing dung nhu nhan dang khuon mat, ngudi di bg, du bao
chung khoan..., cac ban nén doc thém tai li¢u “Mot s6 vi du phan loai dung SOM va MLP

Neural Network™ (neural network practical use.pdf).

Tac gia hdi nho thuong doc truyén cb tich, ban co thé enjoy truyén co tich ciing tim sy cua tac

gia tai http://www.spice.ci.ritsumei.ac.jp/~thange/vuoncotich/index.htm

Néu c6 thac mac hodc can thém céac chiic nang cua Spice-SOM, ban c6 thé lién hé véi tac gia tai

thangc@spice.ci.ritsumei.ac.jp hoac thawngc AT gmail DOT com. Cam on céac ban.

2. CAI PAT SPICE-SOM

Download file cai dat cua Spice-SOM, chay Setup.exe va theo cac chi dan trén man hinh, trén
man hinh hién ra:
i Spice SOM

Welcome to the Spice SOM Setup Wizard

The inztaller will guide pou through the steps reguired to ingtall Spice SOM on your computer,

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

Cancel

Hinh 1. Cai dat
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Chon Next, sau d6 ban chon thu muc ma ban mudn cai dat Spice-SOM vao, sau d6 chon Next va

Next tiép. Spice-SOM s& duoc cai vao thu muc ban d chon.

i Spice SOM

Select Installation Folder

The inztaller will inztall Spice SOM to the following falder.

Toinztall in this folder, click “Nest”. Tainstall to a ditferent folder, enter it below or click. "Browse".

Eolder:
C:\Program FileghCao Thang'Spice SO Browse...
Install Spice SOM for yoursell, or for anyone who uses this computer:
(O Just me
’ Cancel ] ’ < Back ] I Mext =

Hinh 2. Chon Folder dé cai vao
Luuy:

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-SOM.

3. SU’ DUNG SPICE-SOM

Chay Spice-SOM bang céach 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 dién tiéng Anh, ban c6 thé chon ngdn ngit tiéng Viét hodc tiéng Nhat

bang cach chon “Options — Languages”.

Spice SOM
alald[ay=N About, REAME Firsk

Languages # English .
0#zs raining | Data

Tiéng Yigk

Data Sets

Hinh 3. Chon ngdn nglr
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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 trudc khi st dung” 1a gidi thiéu van tat vé Spice-SOM va su
dong y ctia nguoi sir dung. Ban can doc k¥ trude khi str dung Spice-SOM.

About SPICE-NEURD 53

SPICE-SOM
Version 1.0

Chudng tink bang NS ron tf t8 chifc Self-Organizing hMap

Budcvigt bdi Dr. Cao Thanag, Soft Intelligence Laboratory, Ritzumeikan University, Japan,
2004-2007

Phén mém nay dudcviét cho sinh vién hoc nhling ngudi cd nhu cdu hocvé mang nd ron,
wdi hy wong nd ¢& giup ich cho ngudi =0 dung.

Cam dn ban d3 s dung Spice-S0M, n&u ban théy cd 18i hodc cin thém céc chifcning
vao phan mém nay, hdy lién hé vditac gia. Tacgiad danh gia cao véu ciu va thign chiclia
cachanl =)

w.‘..j;'
Tac gia va con trai.

SUBDONG ¥ CUA NGUD! SU DUNG

XN HAY BOC TRUGC KHI COPY HOAC SU DUNG

Khiban 45 download, copy hodc sif dung phan m&m nay, oo nghia |8 ban & dbng s wdi cac digu ghi trong muc nay.
kéu ban khing dang % xin hdy xda phin mém nay khdi may tinh chaban va khéng ding nd nifa.

Phin mi&m nay dudccung cip khing kém theo bat ki 20 dam bao ndo. Tac gid khing dam bao ring phimmém 13 khing co 18
hodc gdy ralfi. Tt ca cac hé qua phat sinh khi 20 dung phan miém nay déu do nauii =0 dung chiutrach nhigm.

Tac gid khang chiu bat el trach nhigm nao v thiét hai do phan mém nay gay ra (néu ca).

M LU Y Phin mém nay [& mién phivéi mucdich s dung |4 hootap. Néu ban =i dung vdi muc dich thidng mai, hy lién hé vdi
tac gid tai thange@spice.ciritzumei.acjp 48 cd gidy phép chinh thic.

MEw ban s dung két qua cla Spice-S0M trong cdcbao céo, ban cénghi rd 'két gua thay bao céo) nay s dung phanmém Spice-
SOh".

Hinh 4. V& chuong trinh
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3.1. Chuan bi div liéu

bé Spice-SOM doc dugc dir li€u cua ban, ban can chuén bi dit liéu ctia minh theo chuin sau:
Dit liéu can dugc chuin bi & dang file text v&i cac hang va cot. PAu tién 1a ID, sau do 1a dit liéu
va0 va sau cung 1a nhan (label). Céc gi tri dugc phan cach bang diu phay véi file CSV (Comma
Separated Value File Format) hoic ddu Tab véi file TXT (Tab Separated Value File Format).
Ban co thé dung MS Excel dé bién soan dit liéu, 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 cua tirng DataSet

ID: thr tu DataSet

X: Dir liéu vao

Luuy:
Dir lidu phai 1a dang s (ngoai trir nhan (label) va cac ky hidu dau vao, diu ra).
Néu c6 dit lidu tréng hodc null, Spice-SOM s& khong doc duogc.
Moét sb vi du vé dit liéu duge dat trong thu muc “\Data” ctia Spice-SOM:
“numberSgroupldimension” 1a vi du véi 100 datasets, 1 input.
“numberSgroup2dimension” 1a vi du véi 100 datasets, 2 inputs.

“numberSgroup3dimension” 1a vi du véi 100 datasets, 3 inputs.
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3.2. Tai dir liéu
Gia st chung ta dung dir li¢u 1a file “numberS5group3dimension.txt”, 1a vi du véi 100 datasets, 3

inputs noi trén.

JP Japanese  mmKeyhoard g Input Skde p".'\Iruput Mode E}ﬁ‘l: ion Mode L'::: =

Tai dif liéu hoc | Hoc ‘ Xem dif liéu | Bang phén bé di liéu | Anh phan bé di lidu

|86 dau vao va di ligu ~DU LIEU
S6 dEu van m ’ !
I | Input values

Sadiligu 100

Tai d liéu

Spice SOMyDataynumberbgroup3dimension.txt

Dir liéu vao

L dang ban,
| Chudn hoa dif lidu (dang bang)

* Linear  y=LoglOx)

[v B Input

oy el £ y= powl, powsr)

= Lnlx)

"y = Sigmoid(x) '

SPICE-50M 0 1 2
NIZING MAP APPLICATION :
Mhan L1 7 kau 74100

Thn Soft Intelligence Lab.

gl i

Cac ham chuan hoa —
_

Thanh chon dir

Dit liéu vao (dang db thi) ligu

Hinh 5. Tai d@ ligu
Trong muc “S6 dau vao va Dit liéu”, ban chon nhu hinh 5. Sau d6 Chon nat “Tai tir file text”, dit
liéu s& duoc tai vao bd nhd. Trong muc “DU LIEU” bén phai, ban c6 thé xem lai tung dataset
ctia dit liéu ma ban vira tai. Néu dir liéu cua ban chua dugc chuan héa, ban c6 thé dung chirc

ndng chuan hoéa dir li¢u vi mot s6 ham chuan hda san cé ctua Spice-SOM.

Trong phén “Tai dir liéu” d3 trinh bay ¢ trén, ban co thé xem lai tung dataset cua dir liéu ma ban
vira tai. Trong Tab “Xem dir liéu” ban c6 thé xem db thi ctia toan bo dit liéu néu sb luong dir
liéu khong 16n nhu duge minh hoa trén hinh 6.
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Tai diJ liéu hoc | Hoc Xem dif liéu | Bang phan bé di liéu | Anh phan bé di liéu

¥ 3

v B Irput O [/ B Input 1 (V] 0 it 2|
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Hinh 6. Xem di¥ liéu vao
3.3. Dao tao mang
Tai did liéu hoc | |Hoc Xem dif liéu | Bang phéan bé did liéu Anh phan bé di liéu
Tham s6 hoc ca mang Héam Neighbor Functions
Sigma Max 2 Rectande © 1 ¥ 30
. 0s
Sigma Min 2 Gaussian & o8
Sigma Decreasing Rate 01 hiexican Hat 04
Learning Rate Max [als] Lirear Hat © 0=
Learning Rate hin Qi Topo hinh luc gidc ¥ 1] 5 10 45 20 25 30 3/ 40
frertiors 1w ¥ a0 i thi 16 MSE
Inhibition
18
S6X MNewors 120 T 1:
Sd Y MNeurons 20 - 10
]
Tigp tucwditrong =4 hién tai W &
arn d5 thi Online &
2
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EEEEENEEEENENNNENNENENENNENEEENERENNNNNNENENNNENNNNENENEEER

Training Done

Chan cac gia trl mac dinh |

Traning started at:
Training finizhed at:

L0 s 6 vlm (s T Taitrong sd tiffile nhi Luu dd thi MSE vao file
ong phan text

Hinh 7. Chon di liéu hoc va cac tham sb
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3.3.1. Chon céac tham sb

Trudce khi dao tao mang SOM, ban can chon cac tham s cho mang. Giao dién dao tao mang

dugc minh hoa trén hinh 7. Sau day 1a cac tham s6:

1. Sigma Max: Ban kinh 16n nhat ciia ham lan cén (neighborhood function) ciia winner

neuron.
2. Sigma Min: Ban kinh nho nhét ctia ham 1an c4n cta winner neuron.
3. Sigma Decreasing Rate: Ti 1& giam cua ban kinh ham 14n c4n qua mdi lan 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 thang dimg

Néu ban chon “Tiép tuc véi trong sb hién tai”, mang s€ hoc véi cac trong sb hién tai ma khong
can phai khdi tai lai. Néu ban chon “Xem db thi Online”, d6 thi ciia ham 1an cén (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 vé1 viéc hoc cua mang.

Ham 1an can: ban can chon ham lan can (Neighborhood Function). Spice-SOM cung cép 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 chuwong trinh 1a Topology hinh chit nhat (Rectangular), ban c6 thé
chon Topology hinh luc gidc (Hexagonal) & Checkbox “Topo hinh luc giac”. Khoang cach gitra
cac no ron lan can cua hai Topo nay khac nhau nhu dugc minh hoa trén hinh 8.

HEXAGONAL: RECTANGULAR:

000000 0O0O0 000000 0O0O0
000 & & & 00O 0000 &0O0O0OO0O
OO0 &@@ & O OO 000 & @& 0O0O0OO
OO0 &@+ @& OO OO0 &@+ @& OO
OO0 &@@& 00O 000 &@&0O0O0O
000 & & & O0O 0000 &O0OO0O0OO
000000 0O0O0 000000 0O0O0

Hinh 8. Topology hinh chi¥ nhat (Rectangular) va Topology hinh luc giac (Hexagonal)
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3.3.2. Pao tao mang (training)
Sau khi chon cac tham sd, ban c6 thé bat dau dao tao mang. Sau day 1a cac nat 1énh chinh.
e Hoc: Bit diu cho mang hoc
o Luu trong s6 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 56 vao file text: Luu trong s6 hién tai cua mang vao file text dé co thé
kiém tra gia trj cta timg niit mang.

o Tii trong sé 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 dd thi 16i ma mang vira hoc xong vao file text.
o Chon cac gia tri mdc dinh: Chon cac tham sb mac dinh cua Spice-SOM

Bang 2 minh hoa dit liéu 18i duoc luu vao file text v6i nat 1énh “Luwu dé thi MSE vao file text”.

Bang 3 minh hoa trong s cac niit mang luu trong file text.

Bang 2. D 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 ctia mang luu 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 b dir liéu (map)

Sau khi mang hoc xong, ban cé thé xem ban d6 phan bd dit lidu trong Tab “Anh phan bd dit
liéu” nhu dugc minh hoa trén hinh 9. Trén anh phan bd, cac no ron duoc sép Xép thanh hang va
cot. Kich chuét 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 cac duong ndi va gia tri
khoang cach bén canh) tir no ron dugc chon (bang cach kich chudt trai) &én cac no ron lan cin.
Ban c¢6 thé hién thi mau no ron tréng (blank neuron), mau no ron winners, hodc mau khoang
cach gitra cac no ron. Mau khoang cach gitra hai no ron la gia tri khoang céch gitra hai no ron do,
biéu thi bang muc xdm véi gia tri 0 (xa nhét) va 255 (gan nhat). Mau ctia 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 bo dir licu.
e Xem no ron chi tiét & goc trai dwoi: Pat vi tri 6 no ron chi tiét tai gbc trai dudi
o Xem no ron chi tiét & goc phdi trén: Dit vi tri 6 no ron chi tiét tai goc phai trén

o  Giir cdc dwong noi hién tai: Gitt cac duong noi khoang céach hién tai trong khi chon xem
cac dudng tir no ron moi

e Mau khoang cach: Chon ngudong muc xam cho mau khodng céch.
o Puong khodng cach: Chon ngudng dé biéu thi duong khoang cach trén anh phan bd.

o Ty 1é d6 thi: chon ty 18 d0 thi trén man hinh
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e Lua chon cho do thi ra: cac lua chon cho anh phan bd. Sau day 1a cac lua chon dé.

(0}

D6 réng anh, dé cao anh: Kich thude anh phan bd ma ban muén luu lai, ding khi

ban mudn dinh lai ¢& anh khi luu.

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

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

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 giac: chon Topo cua dd thi 13 hinh luc gidc hoac hinh chir nhat
(mdc dinh 1a hinh chir nhat).

Chon nut 1énh ”Luu anh d thi”, anh phan bd hién tai s& dugc luu lai va dia cimg. Hinh 10 va 11

minh hga mot 4nh phan bd d3 dugce luu trén dia cung.

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

liéu”, nhu duoc minh hoa trén hinh 12. Ban ciing ¢6 thé luu lai bang nay duéi dang file text

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

moi bang cach chon nut 1énh “Xem lai bang phan bd”.
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Tai dit liéu hoc | Hoc Xem dif liéu = Bang phan bé did liéu || Anh phan bd di liéu

L e Flame e

B

Chi tiét ciia no ron

duoc chon

Tiy chon cho anh dd thi ra

B4 réng dnh
Bé cao anh |

Dang file dnh brp -

Gia tri khoang cach tr mot no

ron dén cac no ron lan can

¥ I thifty Neuron

Mirc xam trén no ron thé hién M Mau Neuron tréng

khOéng cach dén cac no ron W hau winner Meuron

bén canh W Xem khoang céch
¥ Luu véi kich thuidc ban dau
O xam giita hai no ron thé hién M e Ao gt
khoang cach cua hai no ron do L R Luu &nh 25 thi
™ em nd ron chi tigt 3 géc i dudi I Gill cé duing ndi hign tai Mau khodng cach  Enfang khoang cach B thi
& em nd ron chitigt & gdc phai hén W Xemn lja chan cho d8 thi ra 2 2l I 1408 A W

Nat 1énh chon Iluu &anh

Céc thanh lya chon gié tri cho mau khoang
cach va duong khoang cach phan bd dir liéu hién tai

Hinh 9. Anh phan b di¥ liéu sau khi hoc

Hinh 10. Anh phan bé di¥ liéu (Topo luc giac) dwoc lwu lai
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Téi dil liéu hoc | Hoc

XY [X0

S

Hinh 11. Anh phan bd di liéu (Topo chir nhat) dwoc wu lai

| Xem dil liéu || Bang phan b6 da ligu  Anh phan bs di lisu |
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Hinh 12. Bang phan bd di liéu
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5. Két luan

Tai liéu ndy hudng dan ban sir dung phﬁn mém mang tu td churc Spice-SOM. Sau khi van dung,
céc ban c6 thé hiéu rd hon vé hoat dong ctia mang tu t6 chirc (Self-Organizing Map). Ciing nhu
Spice-Neuro (phidn mém mang no ron da 16p), ban c6 thé dung Spice-SOM dé& mé hinh hoa
nhiéu loai dit liéu khac nhau va c6 thé ap dung trong céc bai toan thuc té nhu nhan dang, nhém,
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.pdf

(download tai cung dia chi http://www.spice.ci.ritsumei.ac.jp/~thangc/programs/), trong dé cé

minh hoa phan loai anh khuon mat, anh ngudi di bg, anh xe hoi, du bdo ching khodn va mét so
vi du khac.
Xin cdm on céc ban da doc tai li¢u nay va sir dung Spice-SOM. Néu céc ban can thém céc chirc

nang cua Spice-SOM, xin hay lién lac voi tac gid tai thangc@spice.ci.ritsumei.ac.jp hoac

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

THANK
- You
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