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This research used Self-Organizing Maps neural network (SOM) and Adaptive SOM
(ASOM) to recognize the printed Thai character. ASOM is more flexible than SOM in term of
neural structure (node and connection). ASOM’s training algorithm are modified to use in Thai

character recognition.

Printed Thai Character Recognition by using Self-Organizing Maps
Network
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ABSTRACT

Furthermore, SOM and ASOM are presented in comparision with

learning time, number of neural nodes and rccognizing rate and efficiency.

The number of character use in training network are 1500 12-point Angsana UPC font
which have 75 Thai character patterns. The SOM takes more training time to find the suitable
network. However, the ASOM takes about 6 hours (on computer model, hp 9000/827), 381

cycles and 218 nodes.

For testing, uses 15,000 characters which are unnoise characters and

noise characters, the average percents of recognition are 99.77 and 96.87, respectively.
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C =2N, . - (2.4)
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Jnga (critical thresholding condition) fuaasmetaluaunisn 2.6 disnnudeyad 2
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The Minimal Disturbance Principle

A o @ ] 1 =~ r.& L
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wiindae3smslafmuszdesdandniin msaaanuiawaiavedeyasen (output eror) Tu
y sl T & 24l a oy Y oo
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(38171 Minimal Disturbance Principle
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1. Error Correction Rules - Single Threshold element
v 3 14 v
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By Y 3 A ﬂ @ A yuly- v Y Sy
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2. Steepest Descent Rules
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W&nATS Steepest Descent Rules szwgomlSuanimin iweaaaniminhidanaa
4 2 \ Wi v ay
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1. NWUFY (Linear rule)
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YSuanimin asaumsh 2.7 FansUsuihminezySumunannis Minimum disturbance
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Mnn 11
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KOHONEN SELF-ORGANIZING MAPS (SOM)
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Step 0. initial weight, neighborhood region (N =5), start and stop
learning rate (& ,=0.6,cr,=0.001)
Step 1. while not classify or stop condition False
Step 2.while NCZ 0
Step 3. while & 2 «,
Step 4. for each training input I
Step 5. apply input to input node
Step 6. find winner node (eq. 3.2)
Step 7. update weight for winner
and neighbor node (eq. 3.3)
Step 8 reduce & =& /2
Step 9. reduce N, = N, -1
Step 10. stop condition TRUE
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h relative signal frequency ypalnua c
D. probability density voalnua c
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danesnum 2 J¥Hn ASOM

Step 1. initial weight, learning rate of winner and neighbor node and number of node =3
that all nodes connect to each other to be a triangular (simplex)
Step 2. select only one pattern of each character in training set to be inputs
Step 3. while classify False , do step 4-11
Step 4. for each training input I do step 5-8
Step 5. apply input to input node
Step 6. find winner node (eq. 3.2)
Step 7. update weight of winner and neighi)or node(eq. 3.3)
Step 8 increase signal frequency of winner (eq. 4.1)
and decrease all signal frequency (eq.4.2)
Step 9. insert new node
Step 9.1 find max signal node
Step 9.2 find node that weight is maximum distance from weight of max
signal node(eq. 4.3)
Step 9.3 insert new node between max signal node and max distance node
Step 9.4 initial signal of new node (eq.4.8)
Step 9.5 initial weight of new (eq. 4.4)
Step 9.6 i{xitial neighbornode for new node
Step 9.7 update neighbor of new_node’s neighbor
Step 9.8 update signal of new_node’s neighbor (eq.4.7)
Step 10. delete node
Step 10.1 calculate p, (eq. 11)
Step 10.2 delete node which p, <] (1] =0.09)
Step 11. if each node is allocated by same Thai character , classify TRUE
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Step 1. initial weight, Olyimmer = 06 5 Qpeignpor = 0.2 and number of node
Step 2. select 1 character / pattern in training set to be inputs (training set 1)
Step 3. while classify False , do step 4-14
Step 4. for each training input I do step 5-8
Step 5. apply input to input node
Step 6. find winner node (eq. 3.2)
Step 7. update winner and neighbor node
Step 8. if Thai Ifattem has never allocated winner,
signal = signal + 1
Step 9. find max-signal node (eq. 5)
Step10. find node that-weight is max distance from weight of max-signal node (eq. 4.3)
Stepll. insert new node between max-signal node and max-distance node
Step12. initigl neighborhood node for new node, and weight of new node
if train by training set 1, calculate weight according to (eq. 3.3)
if train by training set 2 or 3, weight is
Wrew node = 08 Wenay_signal_node
Step13. update signal (eq. 4.7) and neighborhood of new node’s neighbor
Stepl4. if each node is allocated by same-character inputs, classify TRUE
Step 15. if train by training set 1 set classify FALSE, reduce Olypipnpor = 0.002
Step 16. repeat step 2 -14 train by all pattern (training set 2 or 3)

Step 17. delete all nodes that non-character allocate
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Step 1. initial weight, Ol,umer » Cpeighpor and number of node
Step 2. select 1 character / pattern in training set to be inputs (training set 1)
Step 3. while classify False , do step 4-14
Step 4. for each training input I do step 5-8
Step 5. apply input to input node
Step 6. find winner node (eq. 3.2)
Step 7. update winner and neighbor node
Step 8. if Thai pattern has never allocated winner,
signal = signal + 1
Step 9. find max-signal node
Stepl(i find node that weight is max distance from weight of max-signal node (eq. 4.3)
Stepll. insert new nodd between max-signal node and max-distance node
Step12. initial neighborhood node for new node, and weight of new node is (eq. 3.3)
Step13. update signal (eq. 4.7) and neighborhood of new node’s neighbor
Stepl4. if each node is allocated by same-character inputs, classify TRUE
Step 15. repeat step 2 -14 train by all pattern (training set 2 or 3) .

Step 16. delete all nodes that non-character allocate
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Recognizing Printed Thai Character with

Self-Organizing Maps Neural Network
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nazmahiladimsauma anfunaTuladwszeoundudgammsaansuila

UNANED

dsufivimsendiiasnys InoTavldlassiedseamiouiuy Self-Organizing  Maps(SOM)uazAdaptive

=

SOM(ASOM)ﬁummﬁwtjundﬂumiﬂ%"uTﬂﬂﬁ%'wuawmﬂiﬂiﬂiw w%’aw‘?mﬁmmiﬂ%”mﬂ?;uué)”aﬂa?ﬁu“lu
asiinasoMifie Wmanzaulunssaddadnusng HenINi ErgsenUMsNISsufousEnNsOM 1oz ASOM
Tuveafildlunsin snouTnueiild uazdsedntamluniseat

ninnAndeloudserugid vuna 12 ‘qmiaﬁy'a 75 1 $114211500 42 Aaeuvudiass SOMesAsuionat
umlunismInssiefimunzay druasoM e ldainieendnlszana 6 F2Tue (inses hp 9000/827) 318
sov 1% 218 Tnua UszAntamlumsaiimnnismadeudaudasnys 15000 Frfiduisnusfinudauazidnys

Ad o a1 a v oo fd o o @
ﬂnﬁq}m;‘miﬂﬂ')uuﬂ’]lﬂaﬂlﬂ’]ﬂv 99.77,96.87 wWosisuamuday

Abstract

This research used Self-Organizing Maps neural network(SOM) and Adaptive SOM(ASOM) to
recognize the printed Thai character. ASOM is more flexible than SOM in term of neural structure(node
and connection). ASOM’s training algorithm are modified to use in Thai character recognition.
Furthermore, SOM and ASOM are presented in comparision with learning time, number of neural nodes
and recognizing rate and efficiency.

The number of character use in training network are 1500 12-point Angsana UPC font which have 75
Thai character patterns. The SOM takes more training time to find the suitable network. However, the
ASOM takes about 6 hours(on computer model, hp 9000/827), 381 cycles and 218 nodes. For testing,
uses 15,000 characters which are unnoise characters and noise characters, the average percents of

recognition are 99.77 and 96.87, respectively.
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8.anesnun 2 19rn ASOM

step O initial weight, learnig rate of winner and neighbor
node and number of node = 3 that all nodes
connect to each other to be a triangular (simplex)
Step 1 select onty one pattern of each character in
training set to be inputs
Step 2. while classify False , do step 4-11
Step 4. for each training input I do step 5-8
Step 5. apply input to input node
Step 6. find winner node (eq. 1)
Step 7. update weight of winner
and neighborhood node(eq. 2)
Step § increase signal counters of winner(eq.3)
and decrease all signal counters (eq.4)
Step 9 insert new node
9.1 find max signal node
9.2 find node that weight is max distance
from weight of max signal node(eq. 3)
9.3 insert new node between max signal node
and max distance node
9.4 initial signal of new node (eq.7)
9.5 initial weight of new (eq. 6)
9.6 initial neighborhood node for new node
9.7 update neighbor of new_node’s neighbor
Step 10 delete node
10.1 calculate ﬁc (eq. 11)

10.2 delete node which ﬁc< T, (1=0.09)
Step11 if each node is allocated by same Thai

character , classify TRUE
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12. Sanesnumn 3nlirn ASoM

stepO initial weight, Of, (04 and number of node =3

win 2 “neigh
that connect to each other to be a tritangular (simplex)
Step 1 select 1 character / pattern in training set to be inputs
Step 2. while classify False , do step 4-14
Step 4. for each training input I do step 5-8
Step 5. apply input to input node
Step 6. find winner node (eq. 1)
Step 7. update winner and neighbor node(eq. 2)
Step8 if Thai pattern has never allocated winner,
signal = signal+1
Step 9 find max-signal node (eq. 5)
Stepl0 find node that weight is max distance
from weight of max-signal node (eq. 6)
Stepll insert new node between max-signal node and
max-distance node
Stepl2 initial neighborhood node for new node, and
weight of new node (eq.7)
Stepl3 update neighborhood for neighborhood node
of new node
Stepl4 if each node is allocated by same-character

inputs, classify TRUE



Al

BRLELELELPLU] HTIYIEALLUEL LUBLU]ULBLARY QLBLNNCLULY w1 g unl




13. HAMSNATDI ASOM MUDANBITNN 3

112

M1 | O | Csion G | Ao | 4w | Rofiesef | foliaeref heienans theenans
nn soult | Twum | u (100%) (50 %) (100 %) (50%)
At Twum
3 .x = = = =
7 Win | vovum [ 9l | & %Qn | A %qn | A + %gn {@m( | %Qn
() (#19) () #in)
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