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ABSTRACT

Thirty Clams, Meretrix casta (M. casta) Gmelin, 1791 were collected from Laemklaed
Beach, Trat every month all-year-round and examined using histological analysis through a paraffin
technique in conjunction with hematoxylin and eosin staining for the study of gametogenesis,
gonadal development and the spawning cycle.  Clams in this study had an average maximum
shell length of 39.93 £1.12 millimeter (n=360) Spermatocyte was divided into four stage:
spermatogonium, spermatocyte, spermatid and spermatozoa, whereas oogonium, and oocytes
stages 1-5, primary young oocyte, secondary young oocyte, previttalogenic young oocyte,
vitellogenic oocyte and mature oocyte.  The reproductive cycle was classified into six stages:
prefollicular development, initial development, developing, mature, partially spawned

and spent. There were spawning from April to November.
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SAKON NAKHON’S INDIGENOUS FABRIC STRIPES
MSNANSZ DU T yaa NN In Taanauns

Kannikar Kamolrat

a d v d
NITUNTT DHAIAU

Faculty of Science and Technology, Sakon Nakhon Rajabhat University
d [y (Y]
augInenmansuazmaluladl AnINeNdaTHanauns

ABSTRACT

The development of the database system of Sakon Nakhon’s indigenous fabric stripes is a
research developed by using a technique of relational database design so that the system is able to
store data efficiently and causes the least repetition of data.  In this article stages of the system
development have been utilized, consisting of preliminary data survey, system requirements
determination, system design, program development, system test and improvement, as well as
system installation and dissemination. = The result of the system development is the database
system of Sakon Nakhon’s indigenous fabric stripes, which stores indigenous fabric stripes data
in relational database through a web application. This aims to benefit interested people who need

to study it while enabling an easy and swift access to indigenous fabric stripes data.
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INTRODUCTION

Currently, there is an application of information technology (IT) on computers in the
development of database in order to disseminate, store and search data.  In Thailand numerous
ideas have been proposed for the country development research, using IT in a new era of global
economy to develop the country for the sake of its advancement.'  Virtually, local communities are
fraught with researchers who are determined to conduct research on local IT development,
for instance, a project on IT for rural areas °, agricultural IT network system’, and research related

to weaving invention for fabric stripe design.’

Sakon Nakhon is a Thai northeastern province fraught with indigenous groups of people,
for instance, Taiso, Kalerng, Yor, Phutai, Yoy, etc. These people have been engaged in weaving
indigenous cloth, both silk and cotton, for a long time.  They are also quite knowledgeable to
devise styles and stripes, with a distinct characteristic for a particular nature group. In fact, stripes
and colors appearing on fabrics are considered a delicate artistic process of indigenous
fabric weaving, with a unique technique of dyeing, coloring and weaving with threads of different
colors, generating different stripes in different positions on fabrics, which is regarded as the art
of indigenous fabric weaving’.  Currently, these fabric stripes have been applied as Thai stripes,
crescent moon stripe, water bug wing stripe and streak.  For Sakon Nakhon’s stripes, they are silk
with Nang Aikum stripe and cotton cloth of indigo color and with Sakeddhamma stripe’.  There is
a myriad number of Sakon Nakhon’s fabric stripes but there is no complete and systematic storage

of them in the database system.

Based on the afore-mentioned reasons, the researcher has therefore had an idea to develop
the database system of Sakon Nakhon’s indigenous fabric stripes.  For this proposed system
development, the relational database design technique is used and stages of the system development
approach are applied’. It aims to store indigenous fabric stripes data via a web application and
disseminate them to interested people so that they appreciate indigenous fabrics of E-sarn or
Northeastern region of the country, while promoting production for a commercial purpose.
In addition, the data stored may be used as preliminary data for a creation of new fabric stripes

to suit time and fashion.
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Materials and Methods

The following are the details of the data of sample group and stages of an approach of
developing the database system of Sakon Nakhon’s indigenous fabric stripes.
1. Sample group data
For the data of sample group used in this research, an interview of fabric stripe producers
was done through a purposive sampling®, consisting of 17 districts, 166 groups of fabric stripe
producers and 696 fabric stripe producers.
2. Stages of the system development approach

They consist of the following stages.

2.1 Preliminary data survey
Based on a survey of preliminary data of fabric stripe producers from textbooks,
research works, and workshops conducted in collaboration with development officers of each
district, groups of fabric stripe producers were revealed. = We were then encouraged to make
a field trip in order to interview these groups of producers and collect fabric stripes data in detail,
as well as to survey the requirements of the system to be developed, so as to be used for the
system development in the next section.
2.2 System requirements determination
1) Hardware
The system hardware is such computer materials as client server, and network
equipment as hub, cable, card LAN, etc, as illustrated in Figure 1. In this research, the hardware

system of Sakon Nakhon Rajabhat University was used.

.
i—ﬂ"l’_- Y h\.,\

Server ).

[ Internet Service
77— T
] Huyls ‘ s AP Provider _,-"'l
I—’ Conmmuonicnliong e ‘/"
Lease Line
T

T

Clleni Cleni

Figure 1. Architecture of network system for database system of Sakon Nakhon’s Indigenous

Fabric Stripes.
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2) Software
It is an application on the program writing to develop the system as designed.
The program language used to develop the system is Personal Home Page (PHP) while the database
management system is MySQL.
2.3 System design
The design of the proposed system consists of 2 parts : database design and user
interface design. Details are described below.
1) Database design
For database design, the relational database design technique was used.
The detail of database design includes the following.
(1) Design of system structure chart
The design of the system structure chart of the database system of Sakon

Nakhon’s indigenous fabric stripes is displayed in Figure 2.

Database System of Sakon Nakhon’s Indigenous Fabric Stripes

Admin Fabric stripe User
producer data

| — ——

Fabric stripe data

Admin data | |Fabric stripe producer Fabric stripe data Fabric stripe IT Data Data search
management data management management management retrieval ’
Personal data General data

Fabric stripe
name data

Fabric stripe

Producer data .
image data

Figure 2. Structure chart of the database system of Sakon Nakhon’s indigenous fabric stripes

(2) Context diagram
The design of context diagram of the database system of Sakon Nakhon’s

indigenous fabric stripes is shown in Figure 3.
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Figure 3. Context diagram of the database system of Sakon Nakhon’s indigenous fabric stripes.

(3) E-R diagram

The design of an E-R diagram of the database system of Sakon Nakhon’s

indigenous fabric stripes is revealed in Figure 4.

Figure 4. An E-R diagram of the database system of Sakon Nakhon’s indigenous fabric

stripes.
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(4) Database schema

The database schema of the database system of Sakon Nakhon’s

indigenous fabric stripes consists of the following details.

Table 1. Details of Admin data.

Table name : db_Admin
Primary key :id
Description  : Table used to store details of Admin

Field name Type Size Description
id int 9 Admin identification number
username varchar 10 Name of system user
password varchar 9 Password for system use
name varchar 50 Name-surname
sex varchar 5 Gender
Email int 20 Electronic mail
Telephone varchar 15 Phone number
address varchar - User address
birthday - Date/month/year of user’s birth

Table 2. Details of district.

Table name  : db_amphur
Primary key :amp id
Description  : Table used to store details of district

Field name Type Size Description
amp_id int 9 Identification number of district
amp_name varchar 50 District name
amp_zipcode varchar 5 District zip code
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Table 3. Details of sub-district.

Table name :tb tambon

Primary key :tb id

Description  : Table used to store details of sub-district

Field name Type Size Description
amp_id int 9 Identification number of district
amp_name varchar 50 District name
amp_zipcode varchar 5 District zip code

Table 4. Details of fabric stripe producers data.

Table name  : db_produce

Primary key :pd id

Description  : Table used to store details of fabric stripe producers data

Field name Type Size Description

pd_id int 11 ID of fabric stripe producer

pd_pic varchar 255 Fabric stripe image

pd_beforname varchar 6 Producer’s title

pd_name varchar 32 Name

pd_lastname varchar 32 Surname

pd_people num varchar 13 ID card number

pd_age varchar 5 Age

amp_id int 9 District ID of fabric stripe producer
(foreign key)

tb_id int 9 Sub-district ID of fabric stripe producer
(foreign key)

pd_ban varchar 32 Name of home of fabric stripe producer

pd_idhome varchar 15 Home registration number of fabric stripe
producer
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Table 4. Details of fabric stripe producers data. (Continue)

Table name  : db_produce

Primary key :pd id

Description : Table used to store details of fabric stripe producers data

Field name Type Size Description
pd m varchar 5 Moo
pd_rood varchar 50 Road
pd_zipcode varchar 5 Zip code (Area code)
pd_tel varchar 15 Home phone number
pd_mobile varchar 10 Mobile phone number
pd_occ varchar 32 Occupation
pd_edu varchar 32 Education
pd_rel varchar 32 Religion
pd_posi varchar 255 Social status
pd pro varchar 255 Expertise (Skill)
pd_group varchar 255 Name of group to which producer belongs
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Table 5. Details of fabric stripe data

Table name  :db_textile

Primary key :tt id

Description  : Table used to store details of fabric stripe data

Field name Type Size Description
tt id int 11 ID of fabric stripe
pd id int 11 ID of fabric stripe producer (foreign key)
tt_name varchar 32 Name of fabric stripe
tt_use varchar 32 Fabric used for
tt_pic varchar 255 Fabric stripe image
tt_mainname varchar 32 Name of key stripe
tt_maincolor varchar 32 Color of key stripe
tt_mainpic varchar 255 Image of key stripe
tt_subname varchar 32 Name of constituent stripe
tt_subcolor varchar 32 Color of constituent stripe
tt_subpic varchar 255 Image of constituent stripe
amp-id int 9 District ID (foreign key)
tt_gift varchar 150 Award received
comment text - Additional suggestion

2) User interface design
The user interface design is for users to communicate with the system.

The main system interfaces designed consist of the following.
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(1) Main interface of website
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Figure 5. Design of main interface of website.

Table 6. Details of design of main interface of website.

Name Description
Performance Main interface of website
User General user and Admin
Usage attribute Be the system’s first interface. It is for general users to view
all data, and for Admin to use to manage data of the entire system.
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(2) Interface displaying fabric stripe producer data
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Figure 6. Design of interface for fabric stripe producer data.

Table 7. Details of design of interface for fabric stripe producers data.

Name Description
Performance Display fabric stripe producers data and more detail can also
be viewed.
User General users
Usage attribute Interface displaying fabric stripe producers data. Users may select

to search for fabric stripe producers data of each district.
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(3) Interface displaying fabric stripes data

LOGO
Wi mMan doyananaind dinyaaini urufiut fuas=i
dnyaanain ‘ doyandn |
* wil e
a1
iwendmyaiinuaule * deyodnbinaiah
+ doyomoh
- i * hiufia iy
fyonBenduneRRean s fun | s | A i
dwid  qileedh Faomdh dung TIHnZANR - X
| : ) | doymin o
LETTTET RanuARe (ETERTEEY [XTTEET) maALLAY o InBaunTe nns
R T * nguwidiugyIn
+ higusiavag 18
* niuAAu e
RLINLLEY BARALEEE (RLLELLLLY LLLELLEEY LLALANLY BAANANAR LA LN
LESEERAREEESE £ 3
Aadihieula
* fMifiaume i uTau
» quddunTufoli.
« fidusadn oToP
EANERMRNEE AN
wmh 1235456, i',llgl.'hﬁl‘lmwﬁu
HWWHKWK“T
a
L
Figure 7. Design of interface for fabric stripes data.
Table 8. Details of design of interface for fabric stripes data.
Name Description
Performance Display fabric stripe data and more detail can also be viewed.
User General users
Usage attribute Interface displaying fabric stripes data. Users may select to search
for fabric stripes data of each district.
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(4) Interface for Admin’s access to system

2l
o
» ngauldBounssiiarim
dmivdguassuy password E

Figure 8. Design of interface for Admin’s access to system.

Table 9. Details of design of interface for Admin’s access to system.

Name Description
Performance Display interface for Admin to access the system.
User Admin
Usage attribute Interface for Admin to fill in his name and password to access

and use the system.
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(5) Main interface of Admin
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Figure 9. Design of main interface of Admin.

Table 10.  Details of design of main interface of Admin.

Name Description
Performance Display all items for Admin to manage them.
User Admin
Usage attribute Interface for Admin to manage all data of the system.
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(6) Interface for filling in fabric stripe producers data
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Figure 10. Design of interface for filling in fabric stripe producers data.

Table 11. Details of design of interface for filling in fabric stripe producers data.

Name

Description

Performance

Display interface for Admin to fill in fabric stripe producers data.

User

Admin

Usage attribute

Interface for Admin to fill in the detail of fabric stripe

producers data.
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(7) Interface for filling in fabric stripes data
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Figure 11. Design of interface for filling in fabric stripes data.

Table 12. Details of design of interface for filling in fabric stripes data.

Name Description
Performance Display interface for Admin to fill in fabric stripes data.
User Admin
Usage attribute Interface for Admin to fill in the detail of fabric stripes data.
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2.4 Program development
The program development is a stage of program writing in order to obtain all
working functions of the system as designed, including producing all documents related to program
writing.  This aims to explain the detail of how to write the program in order that the documents
produced can be used as a reference in the stage of program testing and monitoring after the system

has already been installed.

2.5 System testing and improvement

After the database system has been developed, there is a need to test all functions of
the working system so that it is accurate and ready to be used. In case errors are found, they will
have to be corrected for the system’s perfection and practicality.  In this research, the system
testers included the research team, community representatives, development officers and research
assistants.  They all took part in verifying such data as those on fabric stripe producers and fabric
stripes to find out whether they were correct or which part (of data) should not be disseminated to
the general public, etc.  Similarly, they also maintenance of the program so that it was usable or

the working system might be improved in the future.

2.6 System installation and dissemination
When the database system developed had been found to be accurate and complete,
it was installed by uploading its working system on the server of Sakon Nakhon Rajabhat
University.  The website address is http://www.snru.ac.th/dbsp/index.php. It is aimed at
disseminating the information on the database system of Sakon Nakhon’s indigenous fabric stripes
in order for interested people to conduct a study.
Based on the stages of system development discussed earlier, they may be summarized as

the following.
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Figure 12. Stages of development of the database system of Sakon Nakhon’s indigenous

fabric stripes.

RESULTS

Based on the results of the development of the database system of Sakon Nakhon’s
indigenous fabric stripes, it is found that the system can perform in accordance with what has been
designed and developed, and with the stages of system development. In this regard, it can manage
the data on fabric stripe producers and fabric stripes as well as general data on Sakon Nakhon’s
indigenous fabric stripes, through the storage and dissemination at the website http://www.snru.ac.
th/dbsp/index.php.  The results of development of the main interfaces of the system that have been

developed include the following.
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1. The result of development of main interface of website
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Figure 13. The result of development of main interface of website.

2. The result of development of interface displaying fabric stripe producers data
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Figure 14. The result of development of interface displaying fabric stripe producers data.
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3. The result of development of interface displaying fabric stripes data
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Figure 15. The result of development of interface displaying fabric stripes data.

4. The result of development of interface for Admin’s access to system

Figure 16. The result of development of interface for Admin’s access to system.
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5. The result of development of main interface
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Figure 17. The result of development of main interface

6. The result of development of interface for filling in fabric stripe producers data
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Figure 18. The result of development of interface for filling in fabric stripe producers data.
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7. The result of development of interface for filling in fabric stripes data.
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Figure 19. The result of development of interface for filling in fabric stripes data.

Conclusion
Based on the development of the database system of Sakon Nakhon’s indigenous fabric
stripes, it is found that the system, which has been developed based on the stages defined, can
manage the data on fabric stripe producers and fabric stripes, as well as general data on Sakon
Nakhon’s indigenous fabric stripes.  Previously, there was no systematic collection of these data.
Above all, the system developed is beneficial to interested people to conduct a study of the data

stored in it and helps make an easy and quick access to the information on indigenous fabric stripes.
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ABSTRACT

A study on acetolactate synthase (4LS) gene mutation conferring imazapyr tolerance in
sugarcane clone K97-32 was conducted to determine the biochemical and molecular basis of
imazapyr tolerance in sugarcane.  Change in ALS activity was compared between the tolerant
and susceptible clones. Based on the I50 values, ALS activity of the tolerant clone was 16.67 fold
higher than that of the susceptible one. The target sites of the ALS gene covering 455 bp of
domain B and E from the tolerant and susceptible clones were amplified and sequenced.
The tolerant clone showed a point mutation where there was a substitution of alanine (A) to
threonine (T) at 559 position, numbering based on Arabidopsis thaliana (GenBank accession
number X51514).  This result suggested that the partial of 4ALS gene in imazapyr-tolerant
sugarcane clone had a base substitution, resulting in the alteration of the gene at the target site,
and making it less sensitive to inhibitory effect of imazapyr. Thus the imazapyr-tolerant sugarcane

clone was not inhibited by the herbicide.
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[ A %

4
seduiiiedn aasavuiin 1 dunrasiugassulumalsvlsaiugseslinumudeas
miadsirlueunase 1

¢
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=
I8y ¢
v Y
1. Wu§d00
o v I o o @
IHiugsoo 2 wiugn ldnnmsdadenluanimilamaaes” Uszneudae g K97-32
A Y o oA 4 ~ ' v Y v J
Adudunuiuideslunguinuniu #ziSondn WuFe0onUNIU (tolerant clone) HALWUT,
A @ 4 oA 1 a s 24 1 v J 1
K99-85 Miludumuiiugdeslunguicounoaealsomasunes ¥9925on11 WUF00000ULD
Y 1
. o o o @ o o
(susceptible clone) 11M31/gndpen 2 Wuglunizne Wedudesliong 30 Tunaslgnieirli
mmsnaaesae 1

a 4 a a

2. ﬂﬁﬁﬂﬂ”Iﬂﬁ]ﬂiﬁiJ‘lJENLﬂuj%hﬂzcﬁiﬁllaﬂm%“]ﬂul‘ﬁﬂ
[ L4 [ @ o @ J J 1 Y [
msanaeu sl ihluiugdesnuniunaziugdosseunsiieny 30 Tundeninilgn

@ 1 o Y = Y F) o [ 4 4
AIDYNNAL 2 NI m”mazmﬂﬂma"luimmumm LLﬂ’JHTﬂJ"IﬁﬂﬂL@H%]ﬂI ALS Iﬂﬂﬂi%f;ﬂ@il”lﬂ
3TM3U09 Osuna HAZANE (2003) A8 extraction buffer [UTTNDUAIY potassium phosphate

Y 9 J . Yy 9 A A 7 Yy 9
(K HPO ) 1U3vu 0.1 Tua15 pH 7.5 sodium pyruvate [UuUU 1 Jaa luals MgCl 1vuvy

a A 4 a A 4

0.5 #aa lua13 thaiamine pyrophosphate (TPP) [WUYY 0.5 Uad 1uans flavin adenine dinucleotide
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(FAD) udu 10 luTasTuars dithiothreitol (DTT) 1udu 12 fad luans waz glycerol 10
wesiFud (1:9 v/v)] 3 aaans/Mieenacsad 1 TU WAAAN polyvinylpolypyrrolidone (PVPP)
0.5 N5y a1y udanseadaednnsos 4 1 vt lUusniesdren g 27,000 x g
Wuran 15 Wi ﬂé’qmm‘fuﬁwmmﬂﬂwﬂauTiJ'ii?mTﬂfmﬂmﬁawmﬂiﬁdauuum@uﬁw
M3aza1w (NH,) SO, fioud 50 Wefidud lulsias 3 mwmﬂﬁmmmiawmﬂﬁmuuu
mﬂuuwﬂuummmu 60 117t e 1¥N15ANAZNEUVBY crude enzyme mmuammumm
i lUflumiesiinnngs 15,000 x ¢ Huna 15 Wi AAA1I0Y saneladunuia thaznou
T5Auit|daza1e@1e extraction buffer Y5110 0.3 fiaaans 11411 desalting Tae14f Sephadex
G-25 PD-10 Aedu1 #3A11UN15 equilibrate @78 clution buffer pH 7.5 [U5znoud8
K HPO, Wt 0.1 Tuans pH 7.5 MgCl_ Wt 0.5 Jaaluals uaz sodium pyruvate [ UUTY
20 uaaiumi nntinihGine wﬂ%ﬂﬁmmmu%n ALS Tuviun

a 4 4 1 a A Aaa [
myasizrieu lal: gamsazarwladiuuuiliues 0.05 Hadans ldluvaealylng
<3 Aan Jd A a Aa aa
(FUATTIS 1A assay buffer 51103 0.1 Hadans [UsenoUAIY potassium phosphate (K HPO))
4 4 A A 4
i 0.08 Tua 1 pH 7.5 sodium pyruvate ifiudi 0.15 Tuans MgCL i 1.5 fadlumd waz
4 a a o [
flavin adenine dinucleotide (FAD) 19191 160 TuTasIuais] due1souaines szay
4 a
ANWTUTU 0, 0.01, 0.1, 1, 10 uaz 100 luTasIua1s wdAw dibasic potassium phosphate
14 A [ ya (a uEJI a aa o oA a
(0.04 Twa1s pH 7.0) e sulA T massINeviNa 0.25 Hadans vl uniiguugi 37
aaa 4 a
pamisadea 1L 60 Wil udmgal§nseidis Hso, anududu 3 Tuars Usuas 0.25
A Aaa [ { a 3 4 [ a
Uadans udrungurgil 60 esrwarFod 1wnat 15 wid iewae]iinans decarboxylate
I o’/’ a Aa aa o a { o
V94 acetolactate 1JU acetoin MNUULAY O -naphthol 0.25 Waaaas (5 nsN/ansNMazaly
4 a Aaa 1Y a qg// o ] 1 a
Tu 2.5 Twa15 NaOH) 1a¥ creatine 0.25 Jaaans (5 NTN/aaT) mﬂuum"lﬂwﬁ@mwnu
60 DA UFALTIT WY 15 um udaina 3Gy 1 lhudssiianuga 10,000 x g mmwnu
Yo 5 wift wasominninmsaz a1ﬂiﬁ"lﬂaﬂﬂ1mmﬂﬂauuﬁwmmanﬂau 525
w1 Tuuas' nazdasigilsua Tlsau cm"lﬂﬂizqﬂmmaﬁmwm Bradford (1976) Taglds
a a o A aa I~ Y] '
bovine serum albumin ANV TU 1 Haansw/aaaans uaisazarellsAumasgiu Jam
{ 4 o 1 4
msganauuasinnueInaY 595 w1 luwas ismsganauudsveaou lad ALS uaz Tsau
= = o Y o o 1 Aa 4 = ] I
Seuisununsiuasgiu udnhumuiuainenssuveseu el ALS Taelivuaeilu
. Aa a o ~ ~ . -1 . .-l A o dyw
wrTulua acetoin/faansuIUsAU/UIN (nmol acetoin mg protein min ) lagN@a13a
a 4 v a @ |
Aangsuveaeu lud ALS ansodaiulSuiaves acetoin 14 aendsninmslasuuilas
aaa I 3
‘]J;]ﬂiEJHJfN acid-catalysed decarboxylation YD 2-acetolactate 111U acetoin® TuduaoULTN
[ 4 a @ 1 % a 4
YDINTEUIUNMITUATIZHNTADH TUAINa1d FamTsreaunananssuveaen lai ALS 14
I d < 4 a o an
vaautulofiguavesganiIuay 1asdinizraNuulslsiuneada MutELNINAaLUL
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L o H Ao o A 3 o Iy A A o 2y
2 x 6 factorial in CRD 91121 3 41 Taghiladen 1 dusiugoos § 2 nuy Ao WugosenunIy
o 2y ' o o A < Y a 7 v A
nagWugoeseoune Jaden 2 Wuanududuvesasdusunes ¥ 6 52aU A9 0, 0.01, 0.1, 1,
s A = 1 % aaR 9 (=~ =1 1 = an
10 uaz 100 luTasTuas WenunlanuuanaenunianaveldmsSeuiovaunaslaeis
o a3 o 1 v a
DMRT TagldTisunsudusegl SAS vazmummaarsiivesnnudumuas Taeiosa
1 4 1 1 [ 1
M 1 vesiugdosnumusion I veuiuidessouus

3. M3 IPAUIULALMTHIANA VLA UNEIUVDITY ALS

dednlusouveIiugseenunIuLayWuidoosoulouIanA  total RNA
J a, [ 1 1 1 [
Tao1)52gnanuABues Verwoerd tagnae (1989) Tasldaled1alusouueidos oe19ay 2 N3N
Y = Y [l . . A A . o 4
mualrazdealululasnumal dnlavaoa microcentrifuge tube NH extraction 1vlines
4 S 3 4 a
(1 Tuans Tris-HCI pH 9.5 + 1 1losidud SDS) 300 luTnsans uaz PCI (phenal:chloroform:
isoamyl alcohol- 25:24:1 Tae5u1as) 300 luTasans wanlvidndulaeld vortex 1dnir1uiu
{ 1 < { o ]
MIBINANVIST 12,000 50U/ N 4 parsaded WY 5 W1N asazatgduladuu
Uszana 300 Tulasdas Tavaealviuaziay Pt 300 lulasdas wernldidhiuTlaeld vortex
o y { H I~ a 1 A o ] 1 1T Aa
udnih hfumdesianusa guugivaznaiay ihasazaediulaldwaoalvi @y 100
s D 4 a 1 J a
WosIFua ws1uea USuIas 3 mivssaisazale uag 3 1uais CH COONa pH. 5.4 153195
0.1 tvesmsazate wanvasa lluwdniliiuigungil -80 eerusaiBod wiu 30 WA
=< o y A A < A 1 A =3 9 ?)Id'
vauniumlsananusazguuMIAn U1 5 W azaleaznaunle1INsAn
Aa Y Y o o y A A < a 1A =t
RNase 200 uTasans waulddadu wh l)dumiesianudwazguugiimuay wiu 10 Wi
[ 1 T a 4 a 1 o 1
arulalavaealni @y Licl anududu 4 Tuars USuas 1 mvesansazate uaquiluy
~ a ~ ) = o o ~ ~ I~ a a
Ngmugil -80 oA uwaidod w1 92 1ue van l)ihumissnanuiiwazquugdmuau
A 9 a . Y 9 J a a aa o
U 10 19 Nuaznou'ld uazdy Licl anwdudy 2 Tuars USuias 1 daaans 1wl
y ~ ~ I a a ~ 3 9 9 S 4
Jumleananuiuazguugimuay uiu 2 I nTudazneuals 70 1losiGua
a a o { 3 1 <3 a 1 a
5 ealining 500 lulasans Juwlesdnasinanusuazguuglmuay wiu 5 uii
<3 o g/ y
Huaznou tazi e 1ag vacuum Hd1aza1saznoua1811N51#91n RNase

11 RNA 1 lauuiindFunadu 4LS @28 degenerated primer NOONULVIIINVTIIN

v 1

USNHV0IaIU B uaz E’ 11 amino acid sequence ﬁﬁuﬁ’umﬂ%ga amino acid sequence U043

Q
) A

91 ALS nniisanaa1s 9 Usenoudie ozs10aoUse (drabidopsis thaliana L., X51514),
912 Tna (Zea mays L., X63553) 417 (Oryza sativa L., AY885674) Haz91ea (Triticum
aestivum L., AY210408) 3 11'!61911834@ GenBank U84 National Center for Biotechnology Information

(NCBI) (http://www.ncbi.nlm.nih.gov) Aflvuia 455 gua 14lwswed ALS2F: 5
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CTGGTCTGGGGGCAATGGGRTTTGG 3~ 1ag ALS2R: 5 GTCCTTGAAAGCNCCA-
CCACTCGG 3 fluminny mmsivduadudromaiia RT-PCR #29ad 15231 One step
RT-PCR (QIAGEN, Germany) ﬁ1w§ﬁﬁmw‘1{ﬁ”lﬁ’mﬂﬂﬁﬁ§m PCR L%mimefhzjnﬂmaé{
@115951) pGEMT"-easy vector (Promega, USA) UagFnihwaraiiaingvaduoauuniise £ Coli
10837 heat shock transformation WaISweaeRayiiaialavnuuaiiseni Inladidu
WIATIAEUMITIY ALS Taoldionlsidasimiz EcoRl ndanntiusanais e naraia
fnswaeuud ity 4Ls whimsmaduia Taeldu5n15989 DNA Technology Laboratory
quisiugIrIngsunazng luladurdand YM1INe1FoINEATAEAT INTUUYARILNILAY
T Iauaslgu nnfhdduei 1o inseidae Tsuny MegAlign (Lasergene;
DNASTAR, USA) tamlseuisumsisesardunsaezii Tuinaaiuvessu ALS ae 'l

a d
HANIINAABIUAZIVIITY

msannanssnve e lyiiez B lananandusn

A A = a 4 v JY 1
dennsannmsnlasumlasnanssuveueu e ALS veeiugdevsoue (K99-85)
v [ o o 1 o ' 4
HaZNUEOReNUNIU (K97-32) vasnnlasuasluszauanududuais q fu Wy wWugdeo
1 = Yo [ 9 9 J Aa
pounon lasuarsluszdunanndudu 0.01, 0.1, 10 naz 100 lulasIuars Hnanssuy
IS < o 1
woaoulasd ALS 15U 80.05, 35.50, 25.35, 20.45 uaz 15.55 WlesiFuduesiugoossouULD

{ ] [ { @ 4 1 [ [
nli'ldsuens Tuvazfiuisosnuniunlasuasluszduanududu 0.01, 0.1, 1, 10 uay

a

Jd A 4 I
100 lTuTasTuais HRanssuveatou sl ALS 111 99.75, 98.45, 55.85, 26.05 1ag 20.95
P4 v Y AN 1 Yo o o ~ A A v A

nesiguavesiugoosnuniui lulasuarsaiwaian (i 1) Weniarsanvinasiives
ANUAIUNIUTITNIATFNY TaglTZUINTEAUANMTUT UVDIF1TNIATF NS NN 19
a J s 3 4 Y 1 @ s Y
Aanssuveou lwi ALS anaalll 50 1losiGud a) naag e luiugdesnuniu

a o 1 % o 1 I~ 1 &
unvnssumsmauvesenlyd ALS unniiugoeeseuueiilu 16.67 11 edeandoq

[

AUN1INAADIVOY Rajasekaran 4azAme (1996) N351891UI a0 v03A107 1T SUR-6C

a Y Aa 1 A Aa 4 S I s A Y
‘1/1@1”|1mmmiwmcﬁavjiﬂuuﬂ%ﬂiﬁummmu"l%u ALS aaad 50 iosigua Lllf’)llﬂﬁll?nﬁ

a v

windaysouluszauanududu 2.13 TulasTuars wuReriuman1snaass Pornprom
wag Pyon (1999) ¥41dm1891ufvnssuvesonlad ALs Tunsnfiiuinumudoms
Twsiidaysouirtiuinninluiugeeuns 10-15 11 uaziinisaeuaueeiosnods Aou
Milliman tagaae (2003) 1adnuinanssuveaoulal ALS Tuna castern black-grass
$119u 2 luTe'lnd 1u Mlinois resistant 1uTe Iniliigmmiudea1slungy imidazolinone
wufinenssuvesen sl ALs annndluTelnifdenue 881 11 dauly Indiana resistant
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1 { 1 [ 4
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~ 9 Aa ¢ < ' P ~ P v o = '
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[ 4 < 1 4 J o @ @
‘1/]1\111!51]6\1&61!“1“]5% ALS 11y 16.67 mmeu‘qé’aﬂaauu,awmmﬂmmﬂuszﬂumwm%’u%’u
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A o v o A aaa @ 3 A A o JY = [
ithmnenasmiaisiauaasljnseimssvdineluiy Tashluiugdeenunuiinslsuda
I 9 1 o v o A A A Yo a IR J Yo JY
Wunumsaevduesdssaodisnisaisiy oy Iasvasomaunessem Iiiugdos

[ aAAa 1 9 A o 1 = A a d? = 1
nuMudineanInisinsenod la esnnawmiaihvinelimsnadeunlaunadiu @1399ld

o aaa [ 4 Y =2 ' @ 3 a J Ao Y
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1 1 a v 4 a J [ 09; a [J
poune liawsolidiasennd 14 iosnnarssuisunesazidn lldudinanssumsmauves

o 1 o Yo JY 1 1 o 4 a Ao & Y o Y A
ou ol ALS danarmliwugdeseeune luawsadunsizinsaozi Tuivuiula snldie
Y] a a 1 A d' d! 3 1 o = d’ (%
wzinmsniaanla tazasuisizate Il luiige Fealuduneude lvzsnmsdnyunerny

g o (4 1 a 4 a o w
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1 { d o 1 J J v
WAUNEINV0IBY ALS NAruaumsiaaseonyevou laidena il nlseuieuszriniug
Y v o Y ' A o Y v A a Y
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M3 lAauEUIaMIMAAVIVATVINAIUVDIEY ALS

A o [ o ! =~ 9 S A A [ v A 9
WeMIMIFUATITHU1EIUV090U ALS Ao lnswesntianudumeiuty Taeslsy
a ' < o @ eazl 19 4 J

MANA RT-PCR WU lauaudduediuiu 2 uoumieununsluiuiooseouuouas
4 1 { 1 { o ng o
WUEO0NUNIU VINUNAIUVDIBY ALS NUUIA 455 quud (MR 2) wasnniuldi PCR

{ A a a o 4 1 @ 4 ®
product 7'lAvIAMINNLSINUTUAI8TT RT-PCR M1m5¥ouaenUNANDS pGEM®-T easy

a 1 L4 & Qy
(Promaga, USA) Tﬂﬂma'ﬂﬁauwmﬁmaﬂwﬁﬂﬂﬂmi&@ﬂﬁ'wmu"lw EcoRI %49g 145w
maummqmummau ALS Diflving 455 guue udriudenTnaud 185umsasnaeundaiil
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fyanane q angrudoyaly GenBank TaoldT1sunsu MegAlign (Lasergene; DNASTAR,
1 1 [V o w o 4 1 Y 4
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1 A a 4; o w 1 Y a a d‘ o 1 d'
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dA o v
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ABSTRACT

This paper proposes a system for reading numerical data on P.N.D.91 Personal Income
Tax Form Images. The proposed method can handle both handwriting and machine printed
numerical data.  The procedure was divided into six steps: 1) Form Identification, 2) Component
Block Decomposition, 3) Numerical Field Extraction, 4) Digit Segmentation, 5) Digit Feature
Extraction, and 6) Digit Recognition.  Experiments were performed on 100 tax form images
including 50 Personal Income Tax form images (P.N.D.91) and 50 other tax form images.
Results showed that the system could identify all of the forms correctly and could extract all
component blocks on P.N.D.91 forms correctly.  For digit segmentation and recognition, the
accuracy rates were 98.06 percent (8,193 digits from 8,355 digits) and 95.09 percent (7,945 digits
from 8,355 digits) respectively.

Key words: Tax Form Reading System, Document Image Analysis, Component Block

Decomposition, Numeral Recognition, Neural Network
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