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Abstract Bluetooth has been reputed as a wireless networking technology supplying ad-hoc
networks between digital devices. In particular, bluetooth scatternet is a most essential part for
dynamic ad-hoc networks. But past researches on bluetooth scatternet has hardly treated dynamic
scatternet environment. In this paper, we proposed a scatternet reformation algorithm for the case that
some nodes escape from the scatternet. The proposed algorithm is a general algorithm which can be
applied to many types of bluetooth scatternet regardless of the topology. The proposed algorithm has
short reformation time delay because the process has only page process (not including inquiry
process). The algorithm is operated based on Recovery Node Vector which is composed of Recovery
Master and Recovery Slave. In this paper, we performed the real hardware experiments for evaluating
the performanec of the proposed algorithm. In that experiments, we measured the reformation time and
reformation probability. In comparison with the case including inquiry process, the proposed algorithm
had the improvement in reformation time delay and we obtained high success rate over 97%.
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M : Master, S : Slave, SS : Slave-Slave Bridge,
MS : Master-Slave Bridge
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M : Master. S : Slave, SS : Slave~Slave Bridge. MS : Master—Slave Bridge
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17 Designate Node M2 as »Master(A)

18 Designate Node M as »Slave( A)

10 else

20 Designate Node M) as rMaster( A)

21 Designate Node M2 as »Slave( A)

a9 6 SS-HBAAAME B niiE/E#HoE XA

2nEFE

ZHlolHrt EAFTE 1 SyolBE B &yolBg
W F3yle) nhelE B vhaEE AFSCHIY 6
Line 9-14). 198 79 ()X == C Bridge(A,D)
oo}, &# ol ==& Pico(A) FY3A Bt &4
g}t 1B = By 7 FHoHz AAHL, vt
28 =& D7} 57 rk&E7F "ot

ohek 2 mIyd 2T &dolBrt EAleHA ¥,
HYA xzouk 208 AL F vy M M,
HEX7t &AL ml2EE 57 nliE R, Ueix] vhE
g B &yolng AHIHIHE 6 Line 15-21). 1Y
79 (b= Pico(A)$t Pico(D)ol EF HEIX] »xut
EAge Agolth o] S F uiH == A% DY
HIEXE nug F shid vliE =2 AE B &4
olng Wl H FZY9 viiH DE B vAEE 3
S Rl=N

714 vl=E 22 olg Al AP A wlRAA
2 AP F == AT VE EA3A g9 Alzg
== Feigl MS-BIA7 Hth MS-BEA7L 34
52 ge wzde S 298 79 (bl yvehd e
B AP 53 MS-HAANE AAY & Yuk E F
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Node C Escapes

Recovery Master C
Connect Node B
Based on RNV
{c:{sy)

{a) Tnere are more than one Stave in One of Two Piconets (Line 1-14)
Recovery Master, RNV : [C:{A}]

A A
(&) (MS)

Recovery Master O
Connect Node A
Based on ANV

E B [C:{A})
(33) DS) {88) QSD

Node C Escapes

A
s

‘vmo rmaton
ctA

Topology Correction (Optional Operation)
(o) There are Only Bridges in Two Piconets (Line 15-21}

29 7 $$-nAR ) AAEHY o A BF wE uy AmeiEe] A& o

d3Ye] nfAH =5 F 3h ol4te] MS-BEXQ 4 7} ®tid 89 Line 1-2). 1% 99 ()94 == D
$olle AdA B F == FU(Degree of Node)o] 3 & MS-HEHX 01, Pico(D)ol= L2 SS-HBIAQ C,
A A7t #AE 4= Qlth o] Aol Fel B Y EW 243t o] F$ »Z DE A9 vprEd k=
& Syl 1 =2 wE x98 28 Wi 4 Qo GE B7 nlxElE AAsa, Pio(D) AMS BT &

423 MS- BEA k& o} A] B & WE dueE golrz Aste GolA FEE ALFo)

¥ 8= MS-HEA LC@]HQ] B np2E] 9} 2 89 QaeZoA Pico(A)d] LHElolE k= &
T+ ogdelny AW ¢udEE YeRidth dneE < MS-B A7} 248 A9= O¥ 49 @S
A7} Bridge(M, A2 Msaaz}%}_ A% Pico( Al £ SAEA 1 =EE B alAEE AAYET 1 REE
gol2 £ MS BIX7} EA3=X9 SS-HElR A& Pico(A) AA9 =58 B3 Lyo|BE AH
A5t A2 e Gk B Pico(A)dl SS gk Al ANY mhaE == Mg E O 8
A EAste Ayde Ao m2EY Mol B vt olaHE s, oA B2 uliEHEZ AYE k=
2E7F H3l, Pico(A)9 BE =EEC] HF fHolE  E Mo uiE 27 olnz AFsle 1 ARE Y

IE 2 rlo JPE

Node A is Bridge(M,A), M is a Master Node of A, Node B is a Slave in Pico(A)
1 if there are only SS-Bridges in Pico(A),

2 Designate Node M as rMaster(A) and {»Slave(A)} = Pico(A)

3 else

4 if there is a Node B which satisfies w(B)=V2 (B is Slave),

5 Designate Node B as #Master( A)

6 {#Slave( A)} = P ico( A) —{ vMaster( A)}

7 Designate Node M as »Master{A) and +Slave(A)= B

8 else there is a Node B which satisfies w(B)=V9 (B is MS-Bridge),
9 Designate Node B as rMaster( A)

10 {rSlave( A)} = Pico( A) —{ rMaster( A))}

11 Designate Node M as »Master{ A) and »Slave(A)=B

% 8 MS BRANA ] B uixE/Eweln Ay du#E
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gH 2 89 Line 4-7). 18 99 (b)olls Bridee
(A, B MS-287 B7} 2481, Pico(Boe &
gol® xxQl D7} A3t 1#BE == DE &
otAEE ARHD, DE AYF Pico(B) AA =
7b B SEolBg AAH|, 1 ARt DAA HeE
k. 974 B3 si2EE A" == De MS-23A
9] ~AEY old Al Pico( BE BT 8L 59
3l A9 == B A9 vRAEQ AR BF vk
HE AAsta, dgAdA BF w2z A8 =
DE B3 F#olHE XHste 1 ARE AdA A
P} o] x= Bt 2AENS ojE3E == Ae
= D¢} dFuLE DE MS-2 A7 He A8
Aol o]FoRith

I 99 (= (b9 FARIARE Pico(O) ol €80
Brb EA48A ¢, MS-BIAA == EV} EAFe
ZA-2oltl(a¥ 89 Line 8-11). £dolH xZ thle]
MS-HBX == E7} B w2HEZ AFEdE 3
< A (byeh fAlsiTh

4.3 gajEe|

-

ox W ¢ In

9 2nfFE AR FEHY) HeiMe ==d ot

Recovery Master

Recovery Master.
RNV : [B:{C.EN]

Regovery Master
ANV : [CH{EN

(b} MS-Bridge 8 has more than one slave {Line 4-7}

2 T8 715& Fosjor ok whAE, SS-HHZA|,
MS-23%, B3 vt2ay 5 42614 AN =9 F
Hol mE GuelEo] HEH7 SeMe =oHE F
4 =lojot & Algrg Adtd gy 2,
1. v}2=H
(1) ==7} vp2Ert =9 29 Hzmd YRy =
= & 0¥ 49 gueFd Ao, 57 vl
HE X3 3 2 ==dA fay dFx =
A AT 2 =29 JRE AL o] &
g2 A #=zyl 7o WRE wujc} 9
k3=
(2) AN =z Yo SS-BRA7} EASE, 1
SEoAl Aol ARE EIHF HIY Yo =
€ =5 AEE AL
(3) Ax dHE 2R ==ZRE B Lol
AR} AeHE B3 == HEHE A4t &
A3 QA" B A =271 2AEUE o)gd
A%, 1 x=d o B3 == dEsE EX8
W, 2 Wl NgE B FHo|Be dAg.
2. SS-HEA

Recovery Mastes G
Connecte C. £
Based on RNV
[p:{c.eH

Recovery Master A Connect D
Based on ANV [8:{D}]

Recovery Master O Connect C.E Based
on ANV [8:{C.E}

Recovery Master D Connect E
Based on RNV [C:{E}

Recovery Master £ Connect B
Based on ANV [C:{B}]

(c) MS~Bridge C has more than one MS-Bridge (Line 8-11}

a9 9 MS-EEAL A o) A &7 == WE ZnelEe 3§ o
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(1) A2 428 F Ao saEERE Al &
Hayle] ARE Aehder) o JHE uigoR
2 oA AN duEEol 9Ase BF 0t
2B} B3 &¥olng AFdch A" &7
ftAEHZE B folHe ARE AT

3. MS-HEXA

(1) vk2El9) (2),(3) B2 T8 FAPh

(2) AAe g3l R 17 89 ¢aeEd ¢
Aste] B upAEE ARSI, I =SA A

g Hgdt

4, B3 ul2H

(1) AN 429 olxF x==of AAFYU olF A
Abdel] 2 x=of didh B3 =% #WE7E Ex43)
W, 3 dEd 238 =22 d7F g

o 2o 7zt =2 FAYPL ofxd x=r WAE

Z%uitt wiE g

5. efmalEe] st=do] TE ¥ M5 "Il dF

E =R 4R Ak QA L& A
712 98 AR st=do] FHEE BF AFE I
L AR sl=de FEE B8 B A T
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s Wrke 9% JAZ AP AD A, ABAE &
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7128 AT7EAdM 2AHY ¢xdE 4% Bt
A8 AgET ATH4,11] o] F APY A4D A
AP FFe 53904 484 AxE I, #AAA]
& 52014 2ras] AFtRTh

5.1 &8 FA 4 oy

B =FA st=do] 7EE g3 AHEE A2"e
A= a2y 1039 2ok Al2Ee PCE S2ER 74
Ho} glen, PCs} AZA37] 98 PC dEHo|2: RE
£ Azslguh PC QE#Ho)A REY T2 ¥ 10
3 g, PCo QEFH )2 BHEE RS-232548 E3)
115200bpsZ AAFHYLE BE YBdE 1L1HH B2%
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Scatternet App || uss | LHSZGZ SPl
L2CAP jr\terface Inte’rf‘ace {r1’;’t‘effakce‘ :

HCI
Level
| Shitter |

i _| Bluetooth -

Module |

BASEBAND |

Bluetooth PC
Interface Board |

Blustooth PC Interface Board

29 10 =de] Aad L ZzEse Tx

2 FAd A33e AR 719 BlueSEM-CII Class2
4E Zgo] AHEEHATH

E a8 10904 BE uiel o] R EE Y
o= wolA~Ml=(Baseband)st #A vjUA(LMP)Y =
2ESZT YAH glon], 1 ojite A ZEEEL
PC 3o F@s 8k o]EA Wrold 43ty ZEE
Z2 HCI(Host Controller Interface)® Ze¢] €th
o] HCIZ %3] PCoA BF5~ Eg9 FE F3&
Aoz, Heolgts nEd 4 gtk E EZE =EES
2mx2me FZt UFo] Ax)se APo] oo FHrh
o] ZAME Class 2 ZE AME A EE k=71 4l
e el A 4 AUk

5.2 == Ao HE w#

== Aol dF F Y37 ¥Ael HY BD_
ADDR, 238 =4, == HFX9 A 7} JEE o
gsjobet gtk o] FH wF WAL F = Ale]o] A
24 A vixg 22 &@oldd wet ZEpth whxE
rxo) A% gdo)lE x=2 BD_ADDRY} 9 o=
Mg ARE 7)Ed A} JYoEE k= HFAY
Arw gasitl Wl SHolBRe wiaH =zo Uig
AP AR gle A7 dREeth ERFAE ==
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5.3 Alg 2u
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