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ABSTRACT

In this thesis, interference phenomena of Dbluetooth networks requiring security were
minimized; strengthened security of piconet by assigning an identical PIN code to bluetooth
devices, which was establishing a specific piconet during authentication stage,

To establish a bluetooth piconet system, an unique ID was assigned to each bluetooth device,
communication algorithms having different data formats between devices was designed, and an
embedded hardware module using ARM processor and uCOS-II RTOS was implemented, About
30% of CPU efficiency in the module was increased by modifying functions including block
parameters to work as nonblocking. by the increased efficiency of total piconet, the module
could be used as an access point,

The module could transmit maximum 10 frames of image and also audio signal by switching
the packet effectively according to channel condition, By above—mentioned process, video,
audio, and data could be well transmitted by the bluetooth managing program and the

possibility of a commercial remote control system using bluetooth technology was suggested,

1) Bt 0 oY oA Tlstes =AIA} 1 2003, 6, 23,
2) M3|¥ : Z20shn st HXIgsin A2 AARER : 2003, 7. 18



548 FE EEERE WIGE

LAE

2 HEYI Aofla] LAy
= UEYE WA B W
7171 fiste] QIFTPHoAl AMEElE PIN(Per—
sonal Identification Number)Z=E& 3}L}o]
FRE TR BREEA 7))50) SYek) %
ofgtomal mzlelAe] HEEA szt B4
ugke Zlsin Bekyol ZetE BeEA 1)
2AS TS F, WY £9 x2aAL 4
3lo] ofE A7), AR Q147 Zol Awr)ew
EAs 71715011 e 4 W Flol Algsig

oLE 2REA SEgo] 5 o)t 1
fe olgstol G4, 24, BA 2 dolely
d%“*% anHos AT & e BFFLYE
R B e il =

HJI-J

2. 93P AL 4F 2ZEY] 44
ER Al He lEuola = SAAE
Hatel GSM06.10 S/ UEFH4S] WavelO
Class &, GAEE st JPEGHR] ¢h&wba)
9] VideoCapture ClassE AM-3IgCt AAS &
sto] ofFglAlo) oA BFFA HE Qe o)A
T 5ole g}t SAE0l oFEAIFY} utel W o)
AN2ls 5552 42 e BufListol] A=
EFFL 29 A¢ okl USB =2lolHE E3}
of EFEA H/WEEE Zg=)
o] Toll A AWMH O block 9147} Ui FF
FE ) task E FAE o 2Wa3gE CPU
S 2HSHA =1 o3 Q] duiE mE
ofl A 7HHA  task X A] -’?—3]’3— =ole 2
e Zgick[1] o]= CPU RS Wol A5}
7 HE2 windows®) event WHE o)83}o] o]
BAE sfiZstded, ulg] 44H event AAE
AMEBE] o233t 7o) while ( SendxxxBPI

(xxx,&event)==0 ){WaitForSingleObject(event,

2003, 4, Vol 4., No, 4, April

100);}//while® Zg 13 2MA5le] CPU A4
EAE siAsiqch E=E B4 Alagle] Hgsp)
7t Goldk WA Ad WAE ARgstod diojE g
Ag £2& JjAdstch. AR block 4
7t ¥ F$ES nonblocking® E&5H) 3)al
SAOl GRbAQl AT W[mA] 174 =S, %
20Kbyte 2 #d& Jtaslste] a3 ok A9
2ot 3RS CPU 9 B84 oF 30% FE &Y
>~ olo-lq

e ofER|Aloldnt ERTA H/WeL] ¢}
Huolie £31E 3 BAlE 75t ojEd
Aojdell tigh =2 e Relgosn B8
& 2Eg Ao s ARE £ 9l

3. A3 A4 BHYE A8 HOl £4

712203 USB, UART Z|Yo] 71531528 &
FELHCL & o83t g 92 &4, a28n
dlole o] g2 Ak, (2] &eflojHolale] =
B APl 2319 AR 9 Ak
A Hed, AriMe AR 7S oF
0.64 &, THPALLE QF 0.32 22 %%“PE‘;E}.
olfgt Iy olF atAEE
ol=aet Ee %71?1%
Create Connection IS %’6}-01] %‘iﬂﬂl/]?ﬁoﬂ
M uiE7] Hbol ojfofXx, theel 571 M4
e ot 71 Lol FAEe] T BREA
71712ke) HlojE W 24 Hpo] 7HsEhAl =<9
ch. (31041051

=3 YYgon BEEA 7)7IE 23 nER
FEAA FH e e B35 71718 3
Eedl, olF #isted 23] ANuer} fafxlojof
il 23] ATHE flste] ALAQd 23] AT
AR g 23] ASAIE HEEA =),
23] A7) AL R 0,64 %, 23] A7
o] N&ZAZEe 2 0,32 25 FF3IErt

DY Y RS X viET] He o

b

0O

o1

o3



Aol e} Abeel] mat FojAle RS ofF
7 z%ﬂi ApgH7lol ufet _oﬂm B
WE T ot mayl A 5EE
%1:} wlebA] o8 g3l gar u
Sistol Aok w)mye

O
Ry

%
78‘

glolEES& 9 HH DH5 #7lg,
Ade] Al 22 O
So| "asdtuz DMl izl
2l o)ef AML Fee
571819 8S

Fol7]

Al Alse}
HASN= ol 8E7]= g, &)

pud

HAE
el izl 1A, 3 R, 5 A £Ee AR

%= 9loo FEC, dlo[el& ARQ ¢ oz AF W
A AMRITH FEC 92l #fi7le] A4 34
£ Zol7] 9eiM AME T DML SJZ1e] A9 2/3
FEC H}4]o] A-g=ch wlwo] DH5 vﬁ?li I
El&-& =0]7] I8t CRC Tho| Art=ct (6

(B 1) A2 = o3
(Table 1) Used packets

Sohl
A l'-'"OIE‘l HlE FEC| &8 QO Bt

AR} AT A 549

N ED AR |

H=

ETFS ZREZEA
AREOld, ERF

ARM platform®&
uCOS—II AbollA a|w)n

A0 AEAEE FE|sta $417), ZEQIX7] W
2% Ao B2 AN EoY 5 YuE WEo
2 A3k, YEHZ ”0111 e
& HERXA 7F Holg $4 % et 4l
7]18] WAl AT E TAE A ?"é.—% EE AR
A71e YR RS E__C’ﬂ A53T BAE
o Zo MPAHRE pAlste ZolE APATIE
Aol715-& ashAck (7]

AFQl o] = a];]]o]/&% 7:]]"01 main E]E“Ea%
Aoygt He Al ST,

hal g &2l ARM ZZAA(EPT7312)9] 2z 4
A AME3E7] YBlAl AZsket eto)BaiE]EA,
interrupt, 1/0O port, debug
4 W Z5E WA en, uCos-11 HHE
2= 0S #d B3I} sl=go) o)Z2el ool
FRe ¥ qeES n2 Fof pelshidt
Zk BREXA 7171709 dlold ZRg thdt
Holgte] 5-& 7171 diojE| o] et #g

boot code, timer,

DH5 2,798 4339 723.2/57.6 AAeE SREA HAR0] HIY AAEe H
DMl 144 16 2/3 1 2,744 1088 108.8 28 9I3lod ARM FO}E AREZF u—COS I 7)8k
o] dutiE AIAEE FEEAEH, AZEY]
Al 0ol 7 kitE2= CSR ko] CASIRA
bluetooth developer kit & AMISIH OS 273
O 2= Windows98, Windows XP, Windows
(E 2) AI8E Hi0|&{ o
(Table 2). Used Data Format
2byte 4byte Tbyte ibyte 10byte lbyte
BPL LENGTH SERIAL NUMBER NULL NO NULL
2byte 4byte Sbyte Ibyte
BPI LENGTH %A} NUMBER NULL
2byte 4byte 1byte
BPI LENGTH NULL



550 BRI EXHELE HGE:

20001} Visual C++6.0, API ZHuled#el ARM's
AT Eo] development tool kit ver.2.50 3t
& 9 uCOS-II realtime kernel-g ARLEFAL}H
€3 ZEIadogn At vEYa A9
o digt ¥BE TeJsia AojshA s, oA
< 4F9 EYue Aadorn ARG 7M5Eto
In—door=Z2 77 Out—door ZE1H md A
% 52," 2E 4R A, AU A, 717) Ao #,
FEL HE BUEE 3 FRoz FAE
EFFL g ZYeA gHtE 2 S
AU E BEREA F=golet
TF?_ 1%_,] FA7IZN FABEI A7,
EolE R3E £ Q=& st
A7) ‘3—1 A ER14)719] RS-232 <QlEjsjo]A,
CASIRA RS-232 QlE|HojA, BEREX nE 0]
EHo|A7} 7FEstES stk (8]

[O% 1] UHiCIE Sl=EY0 2E
[Fig. 1] Embedded H/W module

5. 4% H »%

$ajeo] W CPU S A2

A, ARE deds slede] mEds=
block Q45 EFFsH= ghHpBo] o3t nonbloc—
king 52 48312 ukEel A%o] Hsto] of
1/4 37191, oF 20 Kbyte® #Y 7hisigtoz
A HEQIAAA Rzt 7M1 gz ¢y

2003, 4, Vol 4., No, 4, April

= w5ol9] Hole Helrt Felglo] 24l 1
S AlA] BEEA 71z B FAlo]
olgold 4 TS sk

JEog BaigFo] 509 o= nonbloking
oot Ad 7asHE 83 Aol vistel 13z
e AL SY AS 11 22A 2 Hols}
Qiotch. et Sele AA Sl e
A wagol 2508l A9 Y A Aol
o 2 M2 ol Hshgol 4509l el 0,35
BEo 2ol EArh FslEo] 65091 ol
% 0.6 2 HES] Hoph PARE ¢ 4 9
o, wetd CPU o BES Hoj oF 30 % A
Z70 4 Uk ES WA wss)
171} ARM FokE HiAlste} ek A7}
HIE CPURA YHt= 25 Fdo] 7bs
o= odE

Hoxe e pu
lo

XN

z (o

o &

@ lo
pa

5.2 H57] A% Bo) BE P S
4 32 Az

ul%7] ol qlof BEEA Tl7Izke] B4l
48 de of 49 el }» S
Holl ofet 2 7h2 BEsia Agsias, o
BREA A7ie) 27) B4 B4 A dlciet
olZEi ASHR| 93 Am AERtes 23
ok 20| oRolA ol Fekslo] Ax2
T=9] BERE ©]&3%t 1/3 FECE, ghEof ua
S FomK FHsshr

sA | —=| Decoder EE g Y
g U W22
EYS
=
COCEC
&

@

N

Watch-dog

(23 2] 34 X SHHES AT AlAY 2uc
[Fig. 2] The system block diagram for video
& audio transmission



(23 20l A 4
digt 2= eglc

U g4 Hejiol

5.3 29 T2 A3 47

[Z2& 3] In~door T2 1234
[Figure. 3] In—door program

Al EA Z2ade) w g wE
& wEY Uehtt oz oZeAlld g
olof BEEA 2 lEuo]ao thE el
ASIA Thel 23 W A chgmr Aol 7}
Sagch =L 54 Aol ma} 100~200
kbps A7} g,

fone |

A |

[23 4] Out—-door T 212
[Figure. 4] Out—door program

o 0 5]

FA71EE S8 YA AlagY M4 551

E3F Out—door TR IHWL
B, &4, T, AR 52

L) =
o MR $E WES olgsle] ARAE
=
=3

ZZ 189 .

A ERFL g3y AlLEe] ARE 93t
of FFY9] Alo] Y 80| §of sl
& 71718 149 IDE FEstn 7]717F o]
B ZRE dsto] olE 0|84t §Al dueES
AASI9 T, E3F USB, UART o] 7Rssl=
& HCI & o83t b= BEEEA =g
HES Fdston, ol Hro o9 a2
& B3l At BERA gay Alage 1%
shgict,

H3ZY Ao ARG AHTiE slEge] =
E9 #$, uCOS-II RTOSE 7]Hlo 23} 32 uj
E ARM Z2AANE AMSEHo 24 tholst ol &
AlojAell th-go] 7Hs3tEE shich ES A
Fal7t dele F9ol block ¢lg7}

nonblocking $}3}e] ZZMA|7| 10
g Tt 187 o2 Aemo

=

Hae
=

=

32 lo
ok
&2

lo

CPU 9] &
= P BE 74 9
point® AMgo| 7N537 shich,
BEE2 77) 27) H&IgIAe) BER &
Azstel FA Al A wekst 3 ofo] o
SHE uE7] W4 WS Agslel Wgges
W oehe meAel woleo] Mao| slsatsich
° mEae Ay A, P4ls Hele 4
& 2t 10 frames 74| Ao] F15aHAT w4l

access

«



552

ST AR ROk

A As AAIZE AFo] 7Hestgct ®3t skt
9} access point oA EREA UEYIA A
&0} Sl= BE EFFA 7179 AHiE #els)

I Aofd 4
oz oo,

glol WMo $89 4 Y A

olzA4 ERFXA Vleg 8%

AZAA o] A2ello] A3} 7HsAS AAERTT

X Fgd

(1}

(2]

(3l

(4]

(5]
(6]

(7]

(8

old4 9 62, "UHITIE A 7k ]
Efm A 8 9 HsEOF, A
Brfigh A7)1-d2; 2 FFEFEE, 2001,

Bhagwat, Adrian Segall, "A
Routing Vector Method(RVM) for Rou—

Parvin

ting in Bluetooth Scatternets”, MoMuC'
99, pp375~379, 1999,

IEEE802.11 Standard, "Wireless LAN
Medium Access Control(MAC) and Phy-—
sical Layer(PHY) Specifications", 1997.
Gcommkorea, "Bluetooth", pp431~433,
1999,

"Bluetooth HCI", ATMEL, 2000,

F91d 9 59
AR olg

BRE2ALYOAY Y
3 ACL A B BAP,

BAREATY el S A7Ae
2000,

H.S. Nicolaj, V W Miraden, "Wavelets
and Time—Frequency Analysis’, Procee—

ding of the IEEE, vol 84, pp523~579,
April 1996,
Dietmar Loy, Atsushi Murase and
Andreas doederlin, "System Level Proto—
typing for Embedded Networking Appli—
cations”, IEEE 12th International Work—
shop on Rapid System Prototyping, ppl2

~16, 2001,

2003, 4, Vol 4., No. 4, April

Ay E

d 3

19934 2% Ferjst
A5

19954 2% Festn
AAZEI A (F A

20033 249 FLodtn
AR A (Fera

19959 39 ~ 19989 59

FIRSA7IFAFA S A

1998Lj 59 ~ 20004 12¢
(FRAREFA

20019 29 ~ AR Ao g
Vedta

Al Bof 1 RF H/W3Z 47,

8224 54 YEYa

=

o) % 3|

119859 29 Feust
ARz 29
9879 89 ot
A sy (T3
200249 29 Fefjstn
ot AAFEY w28
Ty 2o}

AFE 29,

gxg B2 47

£
k!

42})



