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Abstract

This thesis is a deveiopment of bar code system application. The

use of bar code system is improve convenion, time and correctness of
data collection that rsult in application. In Lhis projecl, bar code
reader is connecled to bar code controller and bar code controller is.
connected Lo computer in multi-drop mode. Uppermost 128 bar code
readers can be connected Lo the system by use only one computer with
a serial port. An efficiency of data collection is also depend on
quality of bar code label. Bar code printer is especially designed to
print quality bar code label. Data from data collection can be used
in many of application depend on appopriate work. In this project, we
have simulate work in process system to improve efficiency in
production line and support decision on chang or improve product.ion

line.
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Table 3-1
_ Data entry comparisons
Characteristic/ o .

. Method . Key-entry ..-OCR Bar Code
Speed* -".6 seconds 4 seconds 3 seconds to
- L -2 seconds
Substitution >.1 character 1 character 1.character

error rate - error in 300 error in error in
characlers 10,000 . 15,000 to
entered characters 36 trillion
| entered characters
- entered
" Size* 1 inch to 1 inch to *..7 inch to!
_ 1.2 inches 1.2 inches 7 inches
Encoding costs High « Moderate Low .
Reading costs . Low Moderate Low
Advantages Human Human-readable Low error rate
: -l Low cost -
High speed -
Can be read at
kN . a distance .
Disadvantages r{uman Low speed Requires
. High cost . Moderate error Education of
, High error rate the User
' rate Cannot read Community
Low speed * -moving objects ot

" *Note—Comparisons for speed and size assume the encodation of a 12- character field.
" tNote—The lower limit of size is a function of the symbology specification. Future scannlng systems
may permit 12 characters to be encoded in 0.2 :nch

Mt e e e e & e«
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-nﬁqwlﬂﬁﬂﬁﬂﬁNﬂ?ﬂﬂﬁﬂﬂﬂﬂﬂ1ﬂﬂ18 1unm~Laaaﬂunuﬂ7v§nﬁn1uawanq"aﬂumaaaTuiuﬂv
Tnavanmia usaaﬂunauanuqmnﬁqqaaaﬂQﬂuL:dwaﬁawmmaquﬂn
ﬂ?ﬂtﬂﬂwaﬂﬁﬂa11ﬂ11M Teeit naﬂatﬁutnﬂTﬁTaﬂanTmiaLﬂumatﬂﬂu
Tuaw wasiitse Rnﬂnnwmnaaquﬂaquu nﬁqutnmunn1uwuﬂ7ﬂuuuuavtnﬂunquﬂﬂ1u11ﬂqﬂ
ag19n3Nn219 1“?ﬂﬂﬁﬁﬂﬂﬁﬂﬂﬂ?iﬂ?ﬂﬂﬂﬁﬁ?ﬂ? ArTa BT waen T AnEaye luem
AN
U lHemsemnnd Tiatns 1 378 wnaatisiy lissand 1 T bvana qu
uun?qiﬁudqquﬁqdaﬂuﬁ
- AR Ee T FeTaiterriunnT e muasn mEnRuE
(Automated Warehouse Storage & Picking Systems)
- st lunTHEaLaEANIAILANATE A TN THAR
(Prodgqtion Count.ing and Process Caontrol)
- MTSeEL BaEnITMNNT lnTRenaY
(Sgrtat.ion and Order Processing)
— FEULNTTINATANAE TUNAY
(Shipping and Receiving)
- TR WATEITRTEI NTUAENTA LA
(Work-In-Process Monitoring and Control)
- ﬂﬂiﬂ%ﬂﬂquasﬂduquﬁuﬁ190ﬂﬁﬁ
(Inventory Management & Control)
- ITIATISTMATNARBTELY
(Analutical Systems & Testing)
- aninfin L

(Automatic Billing Systems)



- nTnunnstise
(Baggage Handling)
LR % v
- nmmhiayatin
{Data Entry)
- AYILTIRL BNAT TN /

(Document. Processing)
~ 1.4 ineulasnd Ten

Sine T lan LitmhaTnassen s uagne. ina W laden niada laten
ety bl a.d. 1933 ﬁuWﬁﬁnﬁswmﬁqanqﬂ casaemIaiuliaauds ¢ optical
sensors ) §1n1unﬂ7qaa1muwamThﬂamTuum1ﬂﬂnLnﬂundquﬂqvtndﬁvﬁtﬁasuaum

2 30 Town  1imnaviaunae  ine hladaalade laimdiiat
ﬁa1uu?t7mﬁaqnwanuquLn§305n17aam1q AanNTIeR R LTaYEIEW I L Re LilE
adaddlauntrranda e TuTveswnatin

Tugedunand17T 1960 1&’§ﬂﬂwmawqmﬁn‘l§’wnmm lunt7lHm
419 (railcar identification) uasiBaAufin lwiunavgs FeRIMWEIENEINATT Lh
Wieshiiiinanunasazmil Pl TReawtuens 1ie WuTreem afedulin uay

Qaiﬂﬂﬁuﬁﬂ

ﬂﬂ1ﬂszqgguﬁﬂqﬁww%u5zuunq7éﬂuiﬁdiuqmﬁ1nﬂ11u (Volkswagen, 1969
and General Motors, 1971) 1ﬁnﬂﬁwa1§?17mﬂuuﬂ§ﬂnaqnq1aanﬁ11Eu1qq1uﬁqﬂﬂ11
Fmen1THaR %01ﬁ1ﬂﬂ11lwﬂﬂmﬂﬁﬂﬂﬂﬂﬂilwuﬂiﬂuuuuﬂ11uﬂ11?ﬂ§uﬂﬂﬂﬂﬂaﬂ WaLN1T
W swrzinéenana ey Taag e dm S laidas i Tasassmfae @
veuAnuialiuss (supplier) YunTiae e Sownn s eI visashninudie
Whiondmaadmnam

toau1nmqna17t1uuﬂﬂ7tﬂaaﬁTuﬂQQnaqanaqnd17iu 1970  H2EuTINGGL
naqnqwuﬁaqnqsuqmsgﬂuuaegn11u1§ quﬂ1zneqn1uuu1a1§1unLﬁunﬂcnﬂ1ﬁ1nﬂvsﬂqﬁ
Taanqsn1aqna17hunaeav%§ﬂtu?nq,ﬁnqﬁuuvmﬁﬂgnuuﬁqﬁu¥§atu?nﬂ (The American
National Standard Institute ) uavaqﬁﬂ1nﬂqamaqnﬂ11ndﬂeq 1y naugARM
n11unam1&aum ¢ Automotive Industry Action Group ),UR% ﬁuﬂﬂuwﬂ1ﬁeuuﬂﬂﬁa
( The National Association of Wholesale Distributors ) uﬂaiﬁﬁuufﬂunﬂna
Smaamy Fadnwaliay §atan A 39 uaziidiinian Interleaved Two of Five

3 - 5 i gﬂ - 4
ATRAIMITNARAS L 1839 51u1uma1ﬂqaﬂﬁnn11uuu1zuuLnaquuﬂn11??mtau1h1uan11n




FIGURE 2 CODE39 STANDARD 9.4 CPI DENSITY (Enlarged)
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Figure 3-1. Elements of a bar code character




FIGURE 2-1 Typical Bar Code Symbol
g ¥ B S A BB BRE R Possible trace
7 |5 ¢ i B E : A b of a scanning
; ¢ ? K & % } 1 beam through the
‘m:l 4 B - symbol.

| \ A B

ABLE 1 CODE 39 Code Configuration

CH_AR. " PATTERN BA{-‘(S SPACES | CHAR. PATTERN BARS SPACES |
1 @M M N B EE 10001 - 0100 M B B W W B 1000 - 000t |
o W BN N W Em 01001 . 0100 N B B BEm M S o0tOr 000t |
3 EE EE H HE H 11000 0100 O BN W B E B 10100 0001 |
4 W H EBE=E B B 00101 0100 P B B B W W 01100/ 0001
s g W BN | H 10100 0100 Q EE @ EE A 000ttt .000%
6 H BN B H B 01100 0100 R B W 3m EE | 10010 0001
7 M E B BN EE 000 0100 S HEE EH B B 0100 0001
s BN EH = EE B 10010 0100 T @B B B2 W 00110 0001
o W EE = B R 01010 0100 U B B HE B EE 1000 1000
o HMHE N EE B 00110 oto0 | V H HS B R EE 0100 1000
A lEEHE R B= 10001 0010 w B EE B E B 1000 ~ 1000
B HEEE B EE 0100 0010 X | ' S W B 00101 | 1000
C N B E H B 11000 0010 Yy B ®WEE B X 10100 1000
D M EEE N EE 00 0010 Z H N B H B 01100 1000
E PN EE H H 1000 0010 - H BB E EE 00011 1000

F H BE EE B E 01100 0010 - EE H EEBEA BN 1000 1000
G EEHE =E EE 0001 0010 |SPACEI B W HE B 01010 1000
H B B E EE H 10010 0010 « i W BEm Em @ 00110/ 1000
) A EE N BN H 0010 - 0010 s @ B ® B B oooco 1110
J HHEE HEE H 00110 0010 / @M W W HE W 00000 1101
K B B H H HEE 10001 0001 + H WmE W B 00000 1011 |
L B BE EH N EE 0100 _0001 % @ H W W W 00000 - 0111

The » symt;ol denotes a unique stanlslob character which must pe the first and last character of every bar code symbol.
Note that the start/stop character is distinct from the “asterisk” defined in Table 6. . : ;
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unnantlas¥agay 30 m1ﬂnﬂswaﬂﬂunaﬂﬂ&ﬂﬂﬂﬂﬂdﬂﬁﬂiiu nau§1§ nﬂiﬂnﬂﬂiﬁuuuq
N MAANAUAN uavnwsqmﬂqiﬂsuﬁumﬁeq UL TN ADINVTWIRN uﬂiTﬂa uuiaunq

- ATTURITanLanwa: ( Auto-discrimination ) ﬂiﬂﬂ?ﬁuﬁﬂuﬂiﬂquﬂﬂﬁ
< Y o B - 4 o ° Ve v o & '
ﬂ?sqﬂiwﬁﬂﬁﬁaLaﬂTﬂiuﬂLwﬂﬂﬂzﬂﬂﬂ?ﬁugﬂﬂ B uavm:qqﬁaugﬂuuuﬁhgmﬂﬁmmnﬁqaaﬁq
Ho LR

- ' P a . . < <
- taTavautalgasuuunana ( Handheld laser scanner' ) W3aladay

1 - e ' o <% o U ' o
dnnaaia uuy  LiFuiid ( non-contact ) MwainL 3Q1ﬁﬂ?ﬂﬂ§ﬂﬂqﬁ1uﬂﬂ7ﬂ1

A UBEINNIN

et agsmiatdaddawne ( Omni-directional laser scanners )

n1atﬂiaqawunmmaﬂﬂun?quﬂ11uﬁ1u11a1un1131u7ndTmu1umaqwunﬂnﬂcnacmquu

- ATREngaIEINNTa lunTaan T AN LATE LR
( dot-matrlx ) ﬂﬂ?ﬂﬂﬂTﬂﬂﬂﬂNW?kﬂﬂ%1ﬂﬂﬂ 1aawuw11ﬂtatﬂai (laser etching)
fmFuueuavaT ( printed circuit board ) uauﬂ11ﬁaﬂLNﬂﬂﬂ1NNWﬂL§uN1ﬂ71ﬁﬂu
irmiaaiae 118 Tusnmu aaR et

Swruasasiai i lun s miadidmnsauis iidaalazian @a LAdae
smsnEuiduEuaain ( Contact readers ) uas tn§306ﬂuuuy1ﬁ§uﬁﬁuﬁuaa1n
(Non-Contact readers ) e Wuriiem (Wand) tHaTaena (scan) * Hy
snudmae 19 1He Tmaﬂﬂiﬁnﬁﬁu?aﬁaqaé1n§ﬁuﬁm§nnﬁ§un L3anin 1aTavs LR
WHUARTN iq131matu@ﬂuLﬂuqvﬁasuwnaqnmmﬂﬂaaaﬂﬂ ( Barcode Label ) Wi
1hnéanne  (scanner) w1atuaﬂa1ﬂ1uﬁqu11aﬁﬂvmmaanuqanuavtwu1moﬂﬂ am
Lasavs s Bisiiudhmann $tuTown i ¢ Fixed beam ) uaw gﬂ%quu (
Moving Beam Scanner ) %ﬂﬁuﬁnamaéﬁuﬁ1uwﬁqwﬁqaﬁqqnjq1 T@ﬂﬁaiﬂngéﬁﬂqqm
L oieitaiadieuan e warRenasieiiheaan aﬂﬂéﬁﬂ5§1laﬂﬂﬁﬂuﬁ1ﬂ11ﬂ
Tﬂa41umaquwuﬂqqunaanQUﬂunwﬁaﬂuumaaﬂqqﬂ

z‘i‘mm'luaﬂih'-muu el Whadaeem i lild  waaiadla
( LSI ) (Large Scale Integration) Technology LWBHQ“ﬂivﬂuHQﬂul?ﬂnﬁquﬂ17
Loy nkudﬂu1innav1u791naqu1aaéquﬂqauﬁ1mn11uxnanQﬁuawnqu%anwwnsnd
3 5o E anasmaTna masduTn Wauna 1§ Tﬂﬂ%ﬁqﬁﬁﬁunTnﬁﬁ1ﬁaﬂuﬁavnq1
nAIE , :

1zuuuﬁ§TﬁﬂTmﬂﬁ11ﬂqsﬁaeﬂ1snaﬁ1ﬂﬁdadduﬁﬁﬁmdé1dﬁ

1. theaan ¢ Label ) _%qﬁuﬁuq%Tﬁmﬁqa1ﬁdﬂﬁﬂu11ndwﬁ1ﬁﬁ1ztﬂ§QQéﬂu

g ¢ & .
2. i1a3avandihgaainud lie ¢ Printer )
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nLﬂumﬁiﬂﬂﬂ”ﬂﬂﬂﬂlﬂﬂﬂ1ﬂﬂﬁﬂﬂuw7LWB1 e lramanliRuaaersy utdate uavquﬁq
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Tﬁﬁqunﬂitﬁuﬁnn?n1nmasd1uuﬁvﬁcniﬂ1ﬂnuﬁuﬁnLﬁaﬁqzmqaaﬁauﬁdqﬂvﬂﬁﬂqut1a1ﬁu

Y JQ uv <3
LardmnTataeviia L Suil Aaaanaaatiowane tunaiate Raelasaum 46 AuLnTmy
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#u3zn270 LWae Fa et emfmnedimaul  finedendumnsnnt
ﬂ“nguﬂﬂ1?ﬂﬂﬂ1ﬂaua 1nﬁqvﬁ1uﬁ1nﬂnuﬂmq m11ﬂﬁaunu1uﬁaunaﬁTunuvﬂﬂvﬂuﬂ1 ans
naa‘ﬂaqaﬂn1mwantﬁu Lﬂ?ﬂﬁﬂ?ﬂﬂﬂﬂﬂTﬁﬂaﬁﬂU tn1aqn1nnun1€1ﬂ1uﬂ7u WIBTILABINT
LRRTVEN sn1aqaﬂuunuxﬂaauﬁTQnmanusﬂqﬁﬂaw1u ( conveyor ) avdwAIATAZAM

ar o < ’ s
s 1 8faaaaa Sanandn 1000 vadauah




r:

-18-

qmnﬁunavﬂﬂsﬁuﬁ
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‘Scanning with a Small, Round Fleld of View

Scan path

Analog - '

scanner =™
signal
.~ | Conditioned
digital —=
signal - yndersize pulse is R Printing defect is
: misinterpreted : incorrectly read .
by decoder. : : as a part of a bar.

Fli;um 6-2. Bar edge-roughness effects on scanning
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