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Comparison of Video Streaming Performance between Bluetooth and 802, 11b
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Abstract As wireless ad hoc network architectures are now targeted to support multimedia traffic, streaming video over
these technologies will give rise to interesting applications, But the variable nature of the wireless medium will not lend
itself easily to supporting video streaming. After brief introduction of Bluetooth and 802, 11b, this paper designs a sim-
ulation scheme for performing video streaming over wireless ad hoc networks based on Bluetooth and 802, 11b, Under

different video stream rates and path lengths, the decoded video stream qualities are measured to compare and analyze

the performance of Bluetooth and 802, 11b,

Keywords Bluetooth technology,802. 11b technology, Video streaming, Wireless ad hoc networks

1 3%

“ 58 BB R h G R 4% 00 0 SRR BB B ARHE  th B R 3R
B M X ER XL ad hoc ML, R “HEHHE "R LU
ZREFERAERMRE ARMN . XRERTREA LD
BB A R T RSB RE NS, LHEWERMNEE.
EXHANGRME | iR, —NMHAPEAERES, N
FOIak# 802, 116" 1% %5, M Internet # A &5 (Access Point)
B HAE A& NSRS FBRTENRFER. R ar
PERANE & 2 B BRI 1764, to ol LUE i KA iR £ 34T

hig,
Internet
B p—

&R &

o

B KR e

A1 X&RmREmaR

REENAT  APERNERARA BN EERR]E
WOEBEERESYS. FHEERERERERARNBERE
B AF R D s SRR B R R R AT I RS R

AN BB LS E DA KON . 8 P REHE N R KR %
*f Fok ad hoc MR R —NE RBP4 ad hoc L%
AANTRA SN MERINES A ELNEEER.
fEThEES), KT ad hoc M HIEE AR, Nk 7 .802. 11b
£ . BRFEEBRN, I AN FHRENARNERS T2
F#h, =4 AR E A .. 7EX4F ad hoc MRS, B
FH802. 11b REZWABEMBAMEAR, X4IHRTE
ZFH0 802, 11b BFrE AR Z ) R T IRM . A< SCH| A NS2 #itl
2200 TSR M AETE A 802 11b BRI IR FHER#T T
AR R 2K E AR R A RE 27 .

AIEE 2 TR AL ST A 802, 11b BRr R, -2
Xt 3N FER LRI MR R, FHHTH
PFrRiTie . BRI RSIE.

2 IR 802. 11bHER

2.1 EFHEAR

BFHEAREfH SIG™ (Special Interest Group) H A &%
HHEFN ., ZHRNBE KRR A Ericsson, IBM, Intel , Nokia
20 5], EE 32 P Motorola, 3% 4853 2000 R X
¥, BFERAE-BELFHHI, B—HXERIESE
FE AT BB, BE P HF T EAIRR X
A . BB ARNBEBRENR IMb/s, R XKERER
BAE R T21kbps; Bf 4 LA BT REHAR LA LW T EH.
HSHETEEHRMB K REMLL, B AR ARSY 3
F AR FHSS(Frequency Hopping Spread Spectrum) , Bk 35 3 F§

B B BEER.HEFIAMSERBER SREEE.GERAS RikE BL . HE BLAESM AR ANSREREE. AEE

ROATHEES,

. 81


http://www.cqvip.com

EiR, S 1600 W PR E S, A@id 359 FH,. X
HEFEACHEREFERE. FRANEAATTSE R
FHEARMMEY .

2.2 802.11bHE AR

IEEES802. 11 RMETHRREZL LB S EHANYH
B MAC £, K MAC EH FHE 5 G0 £ &/ moEa
(CSMA/CAYIHY, TIEY EIZE,802. 11 EX T 3 FARMY
B4y R 405MR  FHSS LUK HY 4 4K DSSS(Direct Se-
quence Spread Spectrum), 802. 11 #F 1~11Mb/s BB
AR, & P R A R, K4 802, 11 X2 # R
DSSS H A, 802. 11 BA B/ Mz, H b 802. 11b Bk A E
¥, ERE R K IR F AR, R K Z A LA R 100 m
Mt #—3#T# 802 11b HA, /r&H3[2].

B FHEARM 802. 11b HEARMSHXT thinZE 1 Fiyn. HXF
FEHEFHEA,802. 11b MR ERE & AREEEX; MK
FiREMNBEFER, IFEEMR, fERFMEH L, —1 Master
BFEETUREL LR 7 1 Slave I F X B4 B — Pico-
net, %% Piconet 8] P #f— 41 B, Scatternet, SCHIBIEE T K
WEK P, 802 11b TR WA WL RB A TEH
3¢ :ad hoc & infrastructure, 7E infrastructure &, F # & &2
Ja] 38 15 0 ST AE — B A S BEAT R B, BE AT 802, 11b R
FERATY B LAN, & & LAN JE B, WLAN(Wireless
LAN);7E ad hoc B F,802. 11b X L& R &2 A
TRIESS, B MEERETURME 8 MERSHITHER
$, THET ad hoc A A9 802. 11b % & FlE F ik & 3w H

£ 000 http://www.cqvip.com|

%1 3 F4 802. 11b HHAH Ko 21k

IEEE 802. 11b Bluetooth

A 2. 4 GHz,DSSS 2. 4 GHz, FHSS, 1600 Bk /%>

R 11 Mbps 1 Mbps

10cm to 10 m

it 100 m

8 devices, Piconet

M | 128 devices, CSMA/CA

3 7%k ad hoc MM EH

3.1 RgiER

BEHSROYASELNE 2 fin. & %% H MPEG4
BN YUVHER W EREAREHTRE, RBEH L
B2 MPEG-4 4788 &8 E K EM BB, [F a7
AR BAE R A 2R R 304, 78 NS ERIES S, X R BUE
WA EE FHATHRA R, RIGATHT NS2 EHIEE M BIER
B84, 35 CBR(Constant Bit Rate) i RIZE & —BIERN
AREEHEER. KRERITRRMRNERINGH, 2B EK
ZF 71 802. 11b BFh AR B P HAT 155 , ¥ E {1/ UDP th
I, 76 NS2 I 38— UDPSink 2%, I F & 7 BB R
R, % UDPSink 2640 7 4 80E 4 A 1], B8
MR/ K%, EERLE RS, UDP & 1% i M W 4
7= A S 2% S A B O B B 304, T3 g R A f g
GEit RS IT . RIS MR T E R BEE R
FMBIEAIER., T3S ER FROBIER, ANE
FFEk. & FEHRNBEE RS ECTE, 7 LUK E G BUE
IEHERD] . X T IEFRERNEEL, 8 H MPEG-4 #15
BHHTRE, KB M ENR YUV U5 RS YUV U3 fT

FHE 1 iR ARl wG R . H, TH B A ISR i) e (B {5 R Lk PSNR,
Ewmwan|| AR || RER
YUV | I MPEG4 | |#MRK| X#&e X G R H
B Xt HEE G ! f
v CBR | | UDP
%% 03 %% ad hoc F %45 Wl BEX %
HAMT R ¥ PSNR it ¥
i ns2 CEHEARE
P EVL 3 F = 802.11b
3 YUV| | MPEG4 L s
x4 [T mae [T sra
# YO UDP
tTii FRRER| EEXH B

B2 X2 ad hoc MIEMBMRERELL R RGHER

7E ad hoc P45, BHEL Y % 25 FURER 2 B2 i 4 431 oL Y
XPAR, MBEANERMERSUARNAE [FEE
B MEKESHZEEATOMN. KB T AREHR

BRI EKERMELLE, T Eof#Tirait. -

3.2 FAEBETHIERRDSHR

SRAAE 2 B ML 3R G40 v W X A A B R R TR
ad hoc MMM P RBR B AL W, SRS E RN,
BRI ER NS E 3(b) 7R . QCIF #2 Foreman %
R F MPEG-4 8% 54 # T RIS HBE, BIE 64kbps F
512kbps, BB A &R, GOP KE R 12 Wi, X T Mz
4 34 Pwi,Ex PWizE (s I wifn PMiZEDARET
BWi. #HAFif5:% R CBR(Constant Bit Rate) B, , W%

0820

30 i/ ®b, &3t 400 i, UDP 44 R~F % 1000 £, HELL
ad hoc P%% %l UCBT B FF B3, 28R BN B X
FFESEERE  NERA ST SRKETHR BREKEN
55 WhZEBE B K 22m, HREE RS 11m; fFH BNEP #3230
BHHEEE; W Master 9 & 3| Slave F BB LHERX N
DH5, & 2% DH1. ##IZCREER A 4B,

T3 HOT{E, 802, 11b MK A F ALK A 3(b) A b
Wy, B Master fl Slave 5, & B Z BB HEE A
100m, R NS2 i 802. 11b #3k, Bt thil  AODV,
BB RERME 4D FIR. X T RRHEH,H 3 HRLH
T 3FMBETHEVFBERKE PSNR, FIABET K FHR
BFE PSNRZRAE 5,


http://www.cqvip.com

(aéﬁﬁ{g&gw ........ O Haser
00000 9O
0O O O OO OO0 0O

B 3 J£k ad hoc PI4E RS 15 S ORI 1 45 4
MEAFMBE S PO UEFEH, ERBET (EF. 64~

£ 000 http://www.cqvip.com|

256kbps,802. 11b:64~192kbps) , &1t W& (&4 /5 , R FE AR
R ENEMTE M MERKBBET (FF. 256~
512kbps,802. 11b:192~512kbps) , BEFS 3 18 A 2 55 0055 R
BRI, 8B5S, XENELHTHERBHNEAER
R R A F R B B R RS RN AT EFH, X 5%
MR AN UL ERERFN. FHEMEBEY
WK, MEPERRZE LA, ZAMERS | RAWML EiK
HIFBE THEEEKERABEEE, RASRIBEET—
ERENE S 4k 2 K 50 3R KM KA i AR T R & .

i

Frame No

(a) BFHAR

Frame No

(b) 802.11b R

Bl 4 4 ad hoc MR ARHET K& BHLAR G HE

Rate(kbps)
B 5 WM 802. 11b VI@m A &t kb

BREFE AR 802, 11b B AR BEASR #-K R B PR
REEETHBHE—BW.BELEAL MBS ERTZEK
TRPREEREANES. BRBEE,802. 11b 4K
URHEBRES AL R EERBNUSRRIE IR,
ME 4(b)ER 128kbps IBHRT EmEBRA N 0, FHEZKD
FETHREBHER R ST a8, VR BT TFHRE S, 802.
11b WS EARMHE THRELASBNREE M. MEKF
R, BHTHREER, HEEABHERK. B4 BR
128kbps THFEHmUBMEL TR HAEN, FTUERBEE
THUMFEBERERET 802 11b; MR BBE T, WA NG
BEETLNHF R E, ad hoc REFIET 2T EZ
B FIRS I ER LM EM. W FHHS HiAR DSSS HARH T
e R, EREF R EHH RMET 802. 11b & AHER
B THReE H B HEBEABRTMKET 802. 11b, INE 4 fiy
/R ,512kbps T 802. 11b E R H ik & T # T A, B LIskrt
BFREEHRHIRARMBBRENRT 802 11b k&, ATRX
£ ad hoc MAPEEHARSEHFAR—MEERE. 5%
R ERER: MAT SR IS (B BB R A RS
BRSHEIEL, LAMNSHBETHE  WARGRBRER
FiERMSERER RN TEE R MK,

AL AL AP US4 30 FE B AN AUFEFER ad hoc
W4 SR AL LR O ME D F B A 8R4 T 0 802. 11b
MR FRT e RBBET, AR TR S Tt
HhF 802. 11b; MAAH M EMBEHEHEREEAR.

3.3 FA%KBKETFHRMARSER

B F X2 ad hoc M4 PRV E QBRI AL, URRE
TR B R L TR [ A, WA L 2 26 3 B 4 O O SR A R B A2
KE GOV ERERBTEERR. 3 THVBEKER
B, 7EE 2% 256kbps T, 403K AE 3(a) . (bYFI() K
HIMSHBZE T T 802, 11bIFE 4T TR, TR
BN 2 FTR. BEE IS B AR 0 18 I , R TS ULAR o i R Rt B
ZHAE, TI7E 802. 11b hEEMEE ARG E, B EREY A%
B, TR 8K, EaKE 28 L.

A2 ARAARBZRAMNARATEGY

BeKkE % 802. 11
CFA%E)| ZAa%¥AE | PSNRB) | £ HE | PSNR(B)

2 0 33.6372 0 33.6372

5 33 32. 1246 86 30. 437

9 50 31. 4933 269 18. 5438

LAV LERER, TR, BREFARKEERAD
FREMATR. (HREELL ad hoc MBIEH, BRI KYE
LEIREAREN LA, FEEEAE TR . XZ2HTFTEEZHHR
HEFEEKARAATE, AT T LR &R AHHEELT
. BEFREERTHRE S LRTF 802 11b ® 4, AT ER
BRETHRETEFNRIDRE. REKENENRESE
BTREEK, SBMARREEH LK. TRNEELXER
HAGEARRE, HILETL ad hoc MK 3K B i
B OISAEREHEAR BEKE MARBESHEE,

it B TXEL ad hoc MERFRERK, A TE
TR ERBENEQ, HEREELBREEFTLRNE

(FH#HE 128W)

. 83 L]


http://www.cqvip.com

B To Lk M 4% Sensor Network F1 Ad hoc Network i, R4
#Hitie TEPHEZ2EE. ZXMITEARNERBRE.—
EEEMEPHH ABENEN. BEEMAEPEHESE: =
B %P S RAE AR AT, Bk AE BRY
EEWEETEEN . WML BRKEARFEEHWERZEER
. MEREEWEIFN&KME, HEPEEH —LHFNE
2,

— B 5L MG T L2MHENLLEE, I Reply attack
1 1P spoofing 25, 0P R MITie . A NBHIEETLETLL
BEHXHIHER. H b, R Imrich Chlamtac %M g% 43,
A SCETTE B % £ B (PR T Transport & Network Layer
B . ETHNABRMEERNRZLEE, FAERSCHFRTER
ZW. :

— R, ARNEEN AR RANE2RE, TR
BHRNAE—HA . WRENASRESE. F5 EXLNE
o, E G FETE N R R R AN S MBI HLE (Incentive) , LA 58
RREPHBL T EAERAENERABBE MAREEEC
EXRESHNE. FREELTESEHELYHTIRY
FLORAKIIRZ ST B £ 0 5052 (0] X P 4% o B TR 15 3
TR TSRS, Lﬁﬁ%ﬁ%lﬂg»ﬂ%*ﬁﬁﬂﬁmﬂ
FH L BB TR . A SOB AR A w2 B A O AR .

TR 4 [ £ A £ L3 Ubiquitous Computing #5 B i) 2
B, EARAEEWRTERER, LA NBELEARERH
TSR .

g &t s $ X Carleton University it I L% 5 69
Evangelos Kranakis # Michel Barbeau #3% , i£. 2 £ iX #1248
BHFT,L£E8204 Entrust Lab 488, A ET L4
AR KFELFMYFRE, HORK S BE4 3 F4EH Ad
Hoc AR ERLNGAR TR ARLE, Rl E XA RH
£ P (NRO# C. Yong # K, EMENKALRBIEZAR
FEHRBLEETEER, AMERARAFEREH ] Hall ¥
+, A SR A AR — R R AT AR,

XXM

1 Chlamtac I,Conti M, Liu J J N. Mobile ad hoc networking: imper-
atives and challenges, Ad Hoc Networks,2003,1:13~64

2 Karlof C,Wagner D. Sensor Network Protocols and Applications.
In: Proceedings of the First IEEE International Workshop on,11
May 2003. 113~127

3 Beraldi R,Baldoni R. Unicast routing techniques for mobile ad hoc
networks. In; Ilyas M, ed. Handbook of Ad Hoc Networks. CRC

£ 000 http://www.cqvip.com|

Press, New York, 2003

4 Belding-Royer E. Routing approaches in mobile adhoc networks.
In, Basagni S, Conti M, Giordanos, et al. eds. Ad Hoc Networking.
New York: IEEE Press Wiley, 2003

5 Belding-Royer E M, Toh C K. A review of current routing proto-
cols for ad-hoc mobile wireless networks. IEEE Personal Commu-
nications Magazine, 1999, 46~55

6 Zhou Lidong, Haas Z J. Securing ad hoc networks. Network,
IEEE,1999,13(6):24~30

7  Karpijoki V. Security in Ad Hoc Networks. In; HUT TML. 2000
Seminar Security, 2000. 1~16

8 Hall J,Barbeau M, Kranakis E. Enhancing Intrusion Detection in
Wireless Networks Using Radio Frequency Fingerprinting. Com-
munications, Internet and Information Technology (CIIT), St.
Thomas, US Virgin Islands, November 2004

9 Kravets R,Krishnan P. Power management techniques for mobile
communication. In: Proceedings of the Fourth Annual ACM/IEEE
International Conference on Mobile Computing and Networking
(MOBICOM 98), Dallas, TX, October, 1998, 157~168

10 Karlof C, Wagner D. Secure Routing in Wireless Sensor Net-
works: Attacks and Countermeasures. In: Sensor Network Proto-
cols and Applications. Proceedings of the First IEEE. 2003 IEEE
International Workshop on,May 2003. 113~127

11 Hu Y, Perrig A, Johnson D, Packet Leashes; A Defense against
Wormhole Attacks in Wireless Ad Hoc Networks. INFOCOM
2003, April 2003

12 Hu Lingxuan, Evans D. Using Directional Antennas to Prevent
Wormhole Attacks. Network and Distributed System Security
Symposium, San Diego, February 2004

13 Hu Y, Perrig A, Johnson D. Wormhole detection in wireless ad
hoc networks: [ Tech RepTr01-384 ]. Department of Computer
Science, Rice University, June 2002

14 Bishop M. Computer Security: Art and Science. Addison Wesley,
2002

15 Dreef D, Ahari S, Wu Kui, et al, Utilizing the Uncertainty of In-
trution Detection to Strengthen Security for Ad hoc Networks, In;
Ad-Hoc, Mobile,and Wireless Networks, LNCS, 2004. 82~95

16 Awerbuch B, Holmer D, Nita-Rotaru C, et al. An On-demand Se-
cure Routing Protocol Resilient to Byzantine Failures, In; Proceed-
ings of the ACM Workshop on Wireless Security, 2002, 21~30

17 Douceur J R. The Sybil Attack. In:1st International Workshop on
Peer-to-Peer Systems(IPTPS ’02) ,March 2002

18 Castro L. Practical Byzantine Fault Tolerance, Symposium on Op-
erating Systems Design and Implementation. USENIX Associa-
tion, Co-sponsored by IEEE TCOS and ACM SIGOPS, 1999

19 Ishida K,Kakuda Y,Kikuno T. A routing protocol for finding two
node-disjoint paths in computer networks. In: Internation Confer-
ence on Network Protocols, November 1992, 340~347

20 Xu Y, Heidemann J, Estrin D. Geography-informed Energy Con-
servation for Ad hoc Routing. In;: Proceedings of the Seventh An-
nual ACM/IEEE International Conference on Mobile Computing
and Networking, 2001

21 Chen B,Jamieson K, Balakrishnan H, et al. Span; An Energy-effi-
cient Coordination Algorithm for Topology Maintenance in Ad hoc
Wireless Networks. ACM Wireless Networks Journal, 2002,8(5)

(L% 83 W)

FIRSAT AL E . AR & R R #0802, 11b
EREH A NE, A TFREMY L ad hoc M4,
BT REBLANAIISEE. S0FH NS2 AR E, &3t
TAFRGER A RREKEFRET WEHIR, X F i
REWERAEH PO RIFAT T X LA, BERERER
FH EBETRAAERHTRWN 802. 11b FEAERKY . HEE
BRI ERRE - ERERES I TIRE TR E T
EAUERAEL. TRERASTRA. WERFASLHBEE
FHFERR . BRKESHE I MERZEMEEEH, EF
LETHREBUANCRE. B, YHESER I ARBEEX
BEREaILH, T EEA MR EEAR LA X B ER

» 126 -

fIREHARES.
$ X X W
1 Bluetooth Specifications Version 1. 1 [S]). http://www. blue-
tooth, org

2 The Working Group for Wireless LANs. IEEE standards 802.
11b-1999 [S]. http://grouper. ieee, org/groups/802/11/

3 Frodigh M, Johansson P, Larsson P, Wireless ad hoc networking:
the art of networking without a network [J]. Ericsson Review,
2000(4) :248~263

4 Wi-Fi(802. 11b) and Bluetooth: An Examination of Coexistence
Approaches (2001 ) ; [Online document], Mobilian Corporation,
2001. http://citeseer. nj. nec. com/461904. html

5 http://www, isi. edu/nsnam/ns/

6 http://www. ececs. uc. edu/~cdmc/ucbt/ucbt, html


http://www.cqvip.com

