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Abstract

The objective of this research is to design a Thai postal recognition system based on
handwritten Thai numerical strings. The system is cheap as we use a webcam camera. The
recognition performance is good as we can repeat a recognition step many times by taking
images from a video file. Two techniques of classification are used in experiments: Minimum
Distance Discrimination and Neural Networks. We evaluate the system with our dataset
collected over 2 month period. We compare two classifiers by varying training data. The
lowest error rate for MDD and NN system are 3.2% and 1.6% respectively when we train the

system with 100 images and 80.
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2.6 3UwuUNTEI

2.6.1 Dynamic time warping (DTW)

wmadanisi DTW fumundn 40 U Teewdnmslunisussgndld Dynamic
programming algorithm Lﬁamswwwmﬂé’ﬁammﬁaashq 2 fhethaiioliszezinaives
\@ean (Voice duration) winfu ndntuhdsamn 2 Meghwuisuiisudy frszuei
namBsdiAtesningn threshold wanvinduidemauosruauiiediu

dwdunquijves DTW udsll Iidygrandes 2 dyao wanslasneg deygel A

waz B dandlugui 2.9 uazauns 2.6

/N

N\

BT / \/

gﬂﬁ 2.9 As¥vin1 DTW
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A=ay.as.....ai....ay and B=byby,... b ... by 2.6)
1519891591 Warping function %qﬁam‘lﬁﬁwmﬁjﬁﬂﬁumuaumi 2.7
L=0lp,....0....lk, U= "(ix.Jr)
(2.7)

fviusler d(tk) du cost function Faliussuemnasening g, wag by lAeNHATINYBY cost

function @u1sanIlAeR8aNANS 2.8

D(L) = d(l)
k=1 (2.8)

wenandiditesmunvein1smiWarping function fesialuil

1. @eadu monotonic function

i 2 -1 and  Jrx 2 jr-1
2. fpllyndugail A uaz B
j‘l :jl 01 iI\’ = 1:\1, and jI\" £\
3. feaduilanduseiiios
iy —ipy <1 and jp—Jror S1
4. #eafinsdriaegegaritelesfunisiiansiieuulamwendeiivinsaiuly

lix — Ju| < Q. @ = constant
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2.6.2 Vector quantization (VQ)

dmiunaila VQ LLUUR?’]E%ENL%EN‘UENBEWJQLLGiazﬂuQSQﬂa%"N%uu’ﬂﬂUﬂ’]i IINEPLITEH
anwaILlaN1EYEln (acoustic characteristic of speaker feature vector) sanlu C ngu
uiagnguisaziiudifsveanamesifunit wunsesd (centroid) fhaghauandlusui 2.10

dleagyhmsseydyn axiinsiiamesindn (nput vector) wnSsuifisunu iy

U

715987 PaLauNs 2.9

d(zr. Cj) = arg mineec, d(Tk,c:) 55

fatluszazuanaanlasgauns 2.10

VQ-based speaker model

-

2.10 N5 VQ

@af)
c
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2.6.3 Gaussian mixture models (GMM)
LUUSIaBILUY GMM agUsenaulugies uiutes Gaussian mixture fimiAnliuas

Wuswwdy Teeusiaz mixture Usznaulusieg priori probability, mean vector , wag

[ o L3

covariance matrix LUUSIa8aWUU GMM uandldsedadnualuaun laefl  was lag

o

wsfimesanianunsaUszanalléifae Expectation maximization algorithm 28819989
wisfiwesivartuanslafsgui 2.11

dwiumsssunali vawesiud (nput vector) wmfn log-likelihood Au

q U

aunshi 2.11 Teefi Aj Aeuvudrasswesiyanui j war A Aeuuudtasanld

Leang = log ]7(‘-\71/\1) —log p(X '\J/)

(2.11)
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GMM-based speaker model

-8+

-10+

10

-10

SUTt 2.11 M3 GMM



21

UNN 3

ATANTUIU

[V
[

Tunsfinwefeililfunisfinwni@aiaun ieaslusunsudnueniiegnidlusudd de
nsUszanananin lneddnguszasAiioimuilusunsuiiviiliiniesnauinmesaiunsa
asraaeusalusuddliiduiioatunsesfauenaavuneiifinisldauegase uasdrgluild

° 4

UsgndaalddnglunisdadeiniosAnuanaanuisaindiaszina dagdninies
1dnarlunisAny Auadn LLasLﬁUS'JUﬂaJ‘zTag,aﬁLﬁmsﬁ'm wasanlideyauds Jnirdeyaun

JATIERRIANN1T 35015 wazanuu1azulunisaiiuaunaufiszasiisnanuuu @519

W wazuSuugsuiladaunnsasadlusunsy

3.1 N1598NWUU
msaliununsiatnlusunsuAauenegnisluseald smemsussitananin Inns

PONLUULHLRIN1SYINuaslUsunIuAnueniiagniglUswdld menisussinaranwiltuneu

v
a

maﬁsumuamlugﬂﬁ 3.1 adunelaasil
1) theswamnefideuiaias 0-9 mauny udhamdlaludalfviennes
18y e luvhmsiSeud (Training)
2) Sunmeessamefifeusialusudidarnndoaiuuny (Webcam)
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