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Abstract

First conceived in 1948, Radio Frequency Identification(RFID)
has taken many years for the technology to mature to the point
where it 1s sufficiently affordable and reliable for widespread use.
Recently, the most remarkable word is ‘RFID’ in field of
information and communication. RFID 1is evaluated by some
technicians as the inevitable replacement for bar codes. Obviously
there is considerable work to be undertaken before RFID
becomes as pervasive as bar codes although the tempo of change
1s increasing rapidly. And now RFID tags are starting to show
up In some retail stores and gaining acceptance in for use in
supply chain management. RFID systems have become very
popular in many service industries, purchasing and distribution
logistics, industry, manufacturing companies and material flow
systems, automated identification and supply chain applications.

This thesis describes the technical fundamentals of RFID
systems and the associated standards. Specifically, this thesis
proposes a model applicable to management system for theme
park using RFID, and implements test bed based on the proposed
model. When visitors enter theme park or buy foods and drinks
in the store, they use RFID tag instead of ticket, money or credit
card. Also this system provides realtime monitoring situation of
the theme park for a number of visitors through amusement

equipment, time, sex and a total income in theme park and store.
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<Table 2-4> Characteristic of Barcode, SmartCard, RFID
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5-1> US-214M 574

<3

<Table 5-1> Specification of US-214M

RS-232C/9600bps/8bit/1stop

1SO-14443 Type A&B, ISO-15693,
PICO tag, Mifare Ultra light tag
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<Fig. 5-1> Form of User Information
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Ex=ploring Classes

Globals Clazzes Units

= 9% TObject w} TObject
f ﬂ Thersitent Scope l Inheritance] Heferences]
-] ﬂ TComponent
-9 TContral
= ﬁ% TwinControl & AfterConstruction
= TSeralingwinContral b BefareD estruction
= %% TCustomFam & Classinfo
-8 TFom & ClazsMame
¥ TTHain & ClassMamels
w3 TTRFSTATE & ClazsParent
By Thmécospt & ClazaType
ﬂ, T brmview & Cleanuplnstance
=g TCustomFrame & Create
=] ﬂ TFrame & DefaultHandler
B3 TFramel 8% Destray
—-p% TThread & Dizpatch
w3 TStartThread & Fielddddress
& Free
& Freelnstance

o Gietlnterface
by GetlnterfaceE nty
~dbu GetlnterfaceT able

4 InheritsFrom

o it natance
b1 InstanceSize
o Methodaddress
s Methodh ame
& Mewlnstance
“odps SafeCallE xception

<ag 5-2> $AA Ay Ae)a S tholo] a1

<Fig. 5-2> Class Diagram of User Interface
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procedure TTMain.BT_CommunicationClick(Sender: TObj ect);
Var RFCehck_Result: String;

stlist  :TStringList;

i ‘integer;

begin

{COM1/9600 # &}

TRFSTATE.USER_COM_CONNECT(TRUE);

{RFID %27 %7]3 Edit_ TMN}
Edit_ TMN.Text:= TRFSTATE.USER_RFID_RESET;

{ 7t=9 ARrZE ¢lo] EditBox1,2,3 of W=t}
RFCehck_Result:= TRFSTATE.USER_RFID_CHECK;
stList := TStringList.Create;

ExtractStrings(['#17, [], pChar(RFCehck_Result), stList);
fori:=0to stList.Count-1 do begin
caseiof
0: edtState. Text := stList.Strings[i];
1: Edit2.Text := stList.Strings[i];
2: Edit3.Text := stList.Strings[i];
end;
end;
{COM H<& E71}
TRFSTATE.USER_COM_CONNECT(FALSE);
end;

<% 53> RFID &97] 914 =233 A~

<Fig. 5-3> RFID Reader Connection Program Source

procedure TTMain.FormCreate(Sender: TObject);
begin

DB_ID.Text:="",

DB_UID.Text:=""

DB_Address.Text:=""

DB_Age.Text:="";

DB_Name.Text:="",

DB_Sex.Text:=""

DB_Size.Text:="";

DB_Tel.Text:='";

DB_Num.Text:="",

DB_Ticket.Text :="'";

DB_Stime.Text:="";

DB_Money.Text:="";

Lab_Time.Caption := DateTimeToStr(Now);
end;

<% 5-4> Hlo]EHo]lx dFd T IWH AA

<Fig. 5-4> Database Connection Program Source
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if(frm_main. TMain.DB_Ticket.Field.AsVariant-1 >= 0)then
begin
frm_main.TMain.DBNavi.BtnClick(nbEdit);
frm_main.TMain.DB_Ticket.EditText:=

frm_main. TMain.DB_Ticket.Field.AsVariant -1;
frm_main.TMain.DB_Stime.EditText := DateTimeToStr(N ow);
frm_main.TMain.DBNavi.BtnClick(nbEdit);

end

else

begin

//IShowMessage( ol &Hdo] FZTUt}.);
frm_main.TMain.DBNavi.BtnClick(nbEdit);
frm_main.TMain.DB_Stime.EditText:="";
frm_main.TMain.DBNavi.BtnClick(nbEdit);

frm_main.TMain.Edt_StateUse.Text:=" o] &wo] FZFhy

end;

Insert_Money := strtoint(frm_main. TMain.Edt_UseMon. Text);

if( frm_main.TMain.DB_Money.Field.AsVariant - Inser t Money
>=0) then

begin

frm_main.TMain.DBNavi.BtnClick(nbEdit);

frm_main.TMain.DB_Money.EditText :=
frm_main.TMain.DB_Money.Field.AsVariant - Inse rt_Money;

frm_main.TMain.DBNavi.BtnClick(nbEdit);

end

else

begin

frm_main.TMain.Edt_StateUse.Text =" Zbol o] Rt

end;

<Y 5-5> o] gAY FH Hg TR Y LA

<Fig. 5-5> Ticket and Money Process Program Source
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4% F U=

e

= 9, BFAL, o7 Tel 9, AT ol
o) AN whRFAI RS SH o Fr)

A AAREE ANEAZ AR AAlE, AT QA
A4 B AAAE Jehle AAER, B349, AAe A4, A5
Mok e AGAT wRFAS SH O T

U <3 52> 4 AA9 72719 £45 A9 Aol

(o

<E 52> AA &4

<Table 5-2> Attribute of Entity

A 7127 & A
UD, oI, AW, wol, Fx, W5, 7]
R D
ol g7, AR, B, YA, HFA
sol7] ol g, Bl TER, F89, BE
B0/ F | o/ FaE i
A9, SR, AEANE, AN BT
el &, AAER, dHA9, 94, A5k
77 7
5, AR, SN

al
GOt (NM) #AE AR adun @A A AloldE 4%
M3t ZHAL Abolel wujets BAE T AL Hupga Wl
oAe] o] 7HAIE o] &8 5 i HAE oY e A @

e g 7wl mRZEA R (M) #AE 7R 7]

DA o] )T BANM G5 G DS} =077

Fol7|tREE 97 E ALEste] AAE i, ID9 Eol7|RE
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<29 5-7> Hulata #e A)2=e] ER-E3

<Fig. 5-7> ER-Diagram of Theme Park Management System
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<Fig. 5-8> Relation of Table
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<% 5-3> 94FA "o

3

]

e
1

<Table 5-3> Attribute of Man Table

A %4 qcd 84
- A o
1 1D 1D R _dEd s
< 71377
2 UID UID RFID el 9] UID
3 ol & Mname
4 | 44 Msex
5 1} o] Mage
6 T Maddress
7 Azl s Mtel
8 7 Msize 7] AT mol7]F
9 =l Mphoto
10 | o] &4 Mticket A o] 8, 53], 33]
. o &l
U | #AE | awoncy Woos. 500008
12 | 43~z Mstime
13 | FFAIzH Metime
<& 54> =ol7|4 Hols &4
<Table 5-4> Attribute of Nori Table
A %4 4cq 87
-« A} Ao
1 Eol7|RE Ncode - 717
N_dHH S
2 =0l 7] ol & Nname
3 Eo| 7| R/ Nkind 7] 120cm 715
4 F&ad Nnumber
5 TG4 Nmeber
6 4] Nposition
7 A3 s Ntel
8 7N 7 A 2 Nstime
9 up 2 A 2 Netime
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3) 7} Al -store

7FAl "ol B9 o]F2 storegt dtal, VHAIZEE V|EIIE S Y
dHE YFHZ As HFAgsy JHAolE> 24 94E 84AR stu
7HAIY] FRE #uAdA ofyH JAAAAE Aste] o] gk
G3H Y HAE #Yste HY9 olgd AHETE ¢ H g
A= "Hwlgta el A& 7HAIY AAE AR EASL A
Fp mpg AR ZEAIS] N AR e A RS 4™ s A
(store) EHlo] &2 &4, dun QA8 AYstH <F 5-5>9 .

<E 5527 A EHglE 54
<Table 5-5> Attribute of Store Table

A %A RN LA
e

1 VA ZE Scode AR
-S_dEMT

2 7HA o] & Sname

3 VA F Skind A or YA

4 g Smeber

5 4 ] Sposition

6 A& Stel

7 7N A ZE Sstime

8 vl 7+ A1 ZE Setime

4) ¥ -ride

g% HolE9 o]F2 rided} 3la, eI 7|E7]Z R.Ed
HE JEHZE s FAgo. sol7|Fzes Eol7]F HeolEd o



o glo] L9 o]E2 saleol}t Fta, AMIT=E VEIE SLY

A% oAl Agetn DE QA HolEd Adar] 9@ 99
Az AAgat BART H4ATE A AAE ol g7 A

Ao BAR A ARHAA AFoz QAT A Buje

<X 56> <5 HolE £4

<Table 5-6> Attribute of Ride Table

Sil| &4 2=v 27
- AbE o
1 | gsas Rcode - 7177
‘R_Ydds
2 | Eo]7]*+2=| Ncode o]l 7] F(nord)d =, FK
3 | ID 1D )M (man)9] ID, FK
4 | A Rstime
5 | EAA Retime
6 | e Rride 717} 120cm ] 7
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<E 5-7> #vf HolE £4

<Table 5-7> Attribute of Sale Table

A %4 qe 84
2} o
1 Hufj = Slcode - 717
SL.¥gdd s
2 TFARZ= Scode 7FAl (store)9] Z =, FK
3 1D 1D 42 (man)9 ID, FK
4 | #ejA Slstime
5 | g4 Sletime
6 3 uff of Slsale

5.3.2 dlo]g o]~ &

B oeRold FRW dwida e Axde] dolEuol st

Microsoft Access 2003% TFdstAt. Helgla Az A== H o

il
Mo

BN (man), Eol7] T (nori), 7} (store), H <5 (ride), vl
(sale) Ho] &= thg <17 5-9>¢ 2t}

ool ] Al o] dolg o] 2ol AAE AA He oAl
A A2 (main) Ho]EL <19 5-10>0] 1, ®wo]7]F(nori) H o] EL
<2¥ 5-11>°]aL, 7Hil(store) Hlo] &2 <19 5-12>¢F Zt}.

Hulsla e Al ~lo] diolguo] 2ol A A Helo] AR

B (ride) Hlol &S <29 5-13>% #2131, #vf(sale) Hol &L <

M

d 5-14>¢ 2

kv

Huta =3 #e] Al2~glo] dlojgHo] 2o AA4HE HeolE HAE
el AL <29 5-15>¢ 2},
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Microsoft Access
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eI || CIDIEE 2&0 BI0E 2HE2

=
=

H2IM
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EES

=4 TN

<2¥ 5-9> Hvidta e A&E HolE

<Fig. 5-9> Table of Theme Park Management System
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| |+ 200606079 0009 ZIE & NFELE OSM 2350 1755 400,000
||+ 200RDAOG_10 001D 2Es M 26 FEKLE DAl | 223-4570 160 S0 w200.000
||+ Z00G0ROT_IT 001 OlZH E AFANER EMEN 1BORS0IEF YHO000 SF 100000
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| |+ 20060607_15 0015 0128 O ZIMEN B 4HEI0 | IGERS0ISA W200000 2F (0:02:00
||+ 200RDA0G_16 (001E OISE M 3 MEN TSEF  223-4568 159 RES0[E# #0000 @F 10:03:00
||+ 20060ROT_IT 0017 OlEH & DDIEN S Z23ET 120 KS0ISF W00 &3 (00300
||+ 2006060716 0018 O/EE O SNEA 832 3@3d5m 605 0 2A 10:04:00
||+ 200RDA0G_19 0018 OjRE M 0@ 2N 123457 1253 w0 3 100600
||+ 2006080720 0020 OlME O 2OANE OREN 1234575 | 1GBMRO0ISH 100,000 &F 10:05:00
| |+ 2006060721 0021 mew o GO AT FTA 4554570 | 1705 #200.000 2R 10:08:00
||+ 200RDA0G 22 n0Z2 mOE M 55 AL FZA | dB6-4572 150 RES0[E#  WI00.000 @F 10:08:00
||+ 200R0A0T.23 0023 maW M B0 AT TN 4554571 | 1535 #100,000 23 10:08:00
||+ 2006060724 (0024 TAMEM 2 MASAZEI  2IEGT | IMAS0ISH W200000 2F (0:07:00
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<Fig. 5-10> Table of Man
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B nori: HO[=

S07173E | =0720E [ s07728 EECE] T T

DGR HESH 3120012 =02 =117 Er ]
+ 2 ERETE 7| 120012 30 =00 @2 111-2222 AN 2E
+ 1.3 AMIHEN free 100 s0lg 3 111-3333 SO 2%
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+ N7 EREE 21120014 10 =0z 7 I-7777 2%

*
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<19 5-11> Fmo]7]F Ho]E

<Fig. 5-11> Table of Nori

B store : 0|2

JHHBE JHHOIE AHES EEEr] HEHE HEAMZE OFZEAIZE

P+ 500 IR TH A M 1 222-1111 @O0 25

+5.2 SEE 2IEY JHHOI 12 222-2222 :

+ 583 +EEE HE THHY = 13 222-3333

+ 5.4 ORARRL e ZEH A 14 222-4444

+ 56 HE THH & M= 15 202-5555

+ 56 EER 2T b/ R . 202-F6ih6

+ 57 A THIH A HE w0 |z

+ 56 A THH & M= s _rzzz—saaa

+ 59 248 THIH A _ VTS WA W [ Y
*
HIE: 4]« T » | w1 |px| ®7a

<19 5-12> 71A Hol &

<Fig. 5-12> Table of Store

E ride : OIS

EEEED D 3E

EEE] 1 | 200608073 ]
| N1 200G0B07_4

R0 N1 | 20060807_2 O
| |R_004 MN_2 20060807_1 O
" |rons N2 | 20060807_3 O
BT K | 200508071 O
R N3 200G0B07_2 O
|A-o N3 | 200608073 O
| [R_009 M_3 20060807_4 O
" |raom NS | 20060807_1 O
BGE] R | 20060807_2 O
—|rmz NS 200G0B07_3 O
Rz 3 | 20080807_4 O
| [R_014 M1 20060807_5 O
" |rs N1 | ZO0GOBT_G 0 [}
BT N2 | 200808075 i O
BN N2 200B0B07_6 0 O
—|rs 3 | 20080807_5 i O
" |rma R | 20080807_6 i O
"~ |raa N_G 200G0B07_5 i ]
|2l N6 | 20060807_6 i O
| |R_022 N7 20060807_5 i} ||
(R N7 | 20060807_6 i ]
" |Re S I A IR 1 1 il g

R0 NS Z0060607_44 2F L2009/ 10:22:00 I

H3E: [ < T (e J(e )] =150

<a1¥ 5-13> H%F HolE

<Fig. 5-13> Table of Ride
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E sale : HIDIE

WEe TR oA

THHBE IHBE D T AlZH
ZERG 52 20060807_1
RERTH 55 20060807_1
EN a1 20060807_1
=030 55 20060807_10
ERE 53 20060807_10
ENE] 57 20060807_11
WENA 58 20060807_11
RENTE Sh 20060807_12
EN 52 20060807_12
ERTT] 56 20060807_12
EN E] 20060807_13
WEN 56 20060807_13
ENT] 52 20060807_13
WENH 56 200A0A07_14
mERT 57 20060807_14
IRENE] 55 20060807_15
WERT 53 20080807_15
ENT 57 20060807_16
BER 53 20060807_16
WEN 56 20060807_16
BERH 57 20060807_17
51002 53 20060807_2
ER 56 200608072
BER S8 20060807_2

51024 5.4 20060807_20

3

<% 5-14> S
<Fig. 5-14> Table of Sale

i
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Msex
Mage
Maddress
I+ttel
Msize
Mtticket
Mmoney
Mstirne
Metime
Mphoto

(%2

£

54 Hviy=

Hwlaa #e Z=
2 5t7] ¢4

o]
H

<19 5-15> HolE 4

<Fig. 5-15> Table Relation
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<Fig. 5-16> Main Form of Theme Park Management System
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<Table 5-8> Management Program Menu
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<Fig. 5-17> Insert Form of Man
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<Fig. 5-18> Using Store List Searching
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<Fig. 5-19> Information of Man
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<Fig. 5-20> Utilizable Information of Amusement Equipment
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<9 6-1> Hvl3a A =

<Fig. 6-1> Place of Theme Park

<E 6-1> =017l 7+ A T F

<Table 6-1> Kind of Amusement Equipment and Store
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5. uke] 7 5. A% 7 10,000
6. 3] d5u} 6. @3k 7k 50009
7. AT 7. AR 0 ZE 50009
8. ¥z 2k 10,000
9. HA% 2 10,0004
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<Table 6-2> Family with Four Members
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