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Reduction of Location Acquisition Overhead in Location-Aware
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For development of ad-hoc networks and sensor networks where wireless multihop message transmission among
multiple mobile computers, design and implementation of routing protocols with lower communication overhead
are critical. Here, characteristics and performance of a routing protocol primarily depend on the method for
transmission of Rreq to a destination mobile computer. Many ad-hoc routing protocols apply flooding of an
Rreq message. FACE routing protocol transmits an Rreq message without flooding. Though each mobile
computer receiving an Rreq message determines its next hop mobile computer only by location of neighbor
mobile computers, it surely detects a message transmission route; i.e. no deadend. However, it is required
for each mobile computer to exchange its location repeatedly since up-to-date location of all neighbor mobile
computers is used for determination of a next hop mobile computer. This paper proposes a novel ad-hoc routing
protocol NB-FACE (No Beacon FACE) routing protocol which determines a next hop mobile computer without
location of neighbor mobile computers and achieves the same message transmission route as FACE.


五味
テキストボックス


1 BERELEH

W, ERBEET N AREHLEBHa o
BIEKANLNE LT, FAXANVXY T —0 4
L~DERDVEHE > TS, IEEE02.11 [1], Bluetooth
[2]. HIPERLAN [3] & W\ o7 R LAN 70 k 2 L
Bo ba—F L EREMBEOEESREICFA S,
R LAN O RPEA TS, 22T, BHIa Fa—
FIZLDERNVF R T REERANEZ LT, BEo
YEa—F L EME, HHVEIBEI 2 Yo — Z RO
BtEEEmHHZ LN TE D, ZZ T, HETBEH=
Vo= o iMR, EHRNLEEEBHa Ea
Z. HBVIEETBEa L 2 — 206 R ELRBE D
B2 —FOBBICENT, EFTarta—FDOER
EEREGEHNICEE R P a—2BEEh Ty
BE. MOBH o Va— N PRBEH . Ca—F L
TRY wAFR YT TCOBENREREINS (K1), Zh
3. 7REY I X b T —0 BREVNF R TT IR
Xy bU—=7, BV HRy P —ZIZBWTHEE &N
HENTHD, 20L& FETarta—adbi(E
FasCa—F~ORK, TRbLHHBEID B a—
DY — v AERETDIENRLETHD, KREITR
FEOZ, INETICEA RN —T 4T T haup
REENTVWS [12], —HEOA T = FBAL—F 4
v77a b anlB 0T, BRERERHEA v —
Y Rreq ¥ s a—nhbEEEka s ta—4
IZEREL . TORERKET —F 7 v FBEOEEICH
WBEWIFEBE BN TS, Rreq A v—U %%k
BRarvEa—FICEBESED FETE. 7774
TERAVDIHELTHBEI O Ca—FOEELZ VS
FERHD, BOHEEZERTHTubar s LT
FACEZ v k2 [5] B3EREh T35, FACEZ u k
ML, Rreq A v E— % abt — LRV DERERFEIC
BETAHERA yE—URLRNIE | FEEFXIE2—
FLEER A 2 —FETORBIEFET DL X
IBUPEBIRHTEXB 2L, PHBEID P a—FR
KBy TBEO Ea— 2 RETHHICR Y N —2
NOTRTOBEI 2 Vo —F DEEILEL LRV
LI 3ODETENET B baLTHDB, L
L., Rreq A v —VEZELETHBH B a—F
BREy7BB o Ya—FERETHEHICIT, BY
DOEREIZMZ . TXRTOBEBE o v a—F OEER
VELRD, TORD, TXTOBEBa U Ea—Fik,
HHEEFEIRT &1 GPS EONMBIIET /S A Rz ko
THRONICHFOEEY BEBE = Ea— 5 LBy
BZAyE—Y (Y —ar) & HEOERESRERREIC
Te—F Xy AMEXELARTERLRWV, Zhiztko
T, 26081 A vy —V%I ML, BB Ea—
FOBONT-BHEMHEBTD, T—F 7y b EfdET
BERE(E L BERGE — o L OEEREAIZ LY
VRV RDAN—T v bBMET T3, Lo fE
NEAET D, KFRXTIE, FACEZ v b a /L #H3RL |
EBED 2 — B HEOEELRIERE o o —
BT AEEA v E— VORI EEELELL
720> NB-FACE (No-Beacon FACE) 7' 1 b 2L 2%
T3,

2 BHEMR

Rreq A vyt —VEFETBH A Va0 biERE
BB —FICBESEB B, 7T 0T 4
VIRRWDHELBBIa L 2 — Y OEERFAVD
FERSH B, 7F79TF 4T HAVBT Tk azit,
DSR [8]. AODV [13]. TORA [11], LBSR [14] 2¢ %
¥DOT REy IZA—F g Fabardiesd, 22T

X 1: EReLFH v LR

X, XMERBE o a2 —F B Rreq AvEe—V4% B
DERMEEEEGENIC 7 e —F Xy A ML, £B8=
VE2— I BREINCRIELT- Rreq A vE—VHBEHD
ERESEERANIC T o — N2 ¥ AT B2 LICE-
T, RMELBE OV Ea— Wb ERAF K v T RS
TEETRER TR TOBE 2 E2—F|Z Rreg A vt—
VEHEEIED, ZOHET., FEEBBHa 2 —4
DIEEEERE -2 VEETBE 2 Vo — N ERE
BT B LEDBFRETH D, BEBFETIHBAIETL
TREEZRMNTIZENTES, V) 2O00ATHENL
T3, LML, ZETBBIo v a—F LR E5BE
I 2—F L DORIOERE (F 7 ¥K) L EEKRIC, %
ERBEIa Pa—#0beLFk o7 @5 CRIEREE
RIRTOBEZ L E2—F5 1 ES D Rreqg A vE—
VO7u—RXy A NEEERTbRTT R b0
O, KBE#AR Yy T —2ICBATRZENELVEWN
IRT—=F VT s ORENRHD, ZOTu—FX ¥R
M EEEE EEEREAVEZ L THIR TS o ban
& LT LAR [10] RREBEN TS,

—%. Rreq A vy t—VOEZIIBEa 2 —40D
EERRW, 77 9T 4BV ahavkL
T GEDIR [4], COMPASS [17]. FACE [5]. GFG [6].
GPSR [9] ZEBRESNT WS, =Tk, £BH=
VB a—HF 3B HOEESY GPS SO BEEREET N
AAERAVTHERL , WS LB 5 OEEL E#IC
BHOERESBEWANCT o — X ¥ A T3, T
NIZEoT, EBBaEa—FiT, TRTORHESE)
A DEELBEETHII LN TE D, £, #
BB Ea—FIIRELBBa Va2 —FDEE
ER/LTVDHDET D, ZhbDTm b a)L T,
Rreq * yE— YV OREIL. Rreg AvytE—T DT v—F
¥ ¥ A PTRRL, B—ORKBy BBV Ea—F~
OERFIZL-TEEAIND, BB a— ¥ T
RbhARE vy TBEIZ a2 —FOREIZIE, R F
J— 7 2B T 2T TOBEI2 o — X DEEL Y
FELLARW, #MELBEz o — 2 BIUEGESNIT
Rreq A v —CRZELEBBa Va2 —4i3, B
DFEFE | MEREa Yo — ¥ OEE, #EEBREI=
Ea—ZOEEEZHV, 78 haVOED D FETK
By 7B a2 —YEREL, Rreg AvE—T%
iRk T 5,

GEDIR TiX, Rreq » v E— V%% L - TS
ayba—4i3, BEBEIa L Ea—FD S HAER
BB a2 FIIBELENVLDEREy BB
Ea—Z LREL, Rreg A v —C %%+ 5, —F.



COMPASS Tid. Rreq » v E—V % Z(EL - PHBH
arvPa—2i3, BEBHIa LY —F0 ) HikHEESB
Bt a—F LORICRALABEL/NSVHDOER
Ry 7BEa Ca—FEREL., Rreg AvE—T%
FET5, 2607 o b and, BERKRLIRERR
EOR v TENCRDIBRERNTHZENTED, L
ML, BESFEELTHELTLORRERHT I L
DAREL LR S RV IHRERRRRE L 2o TS, §
bbb, BENEETICLEDLL T, H2H#BH =
CEa—IRRE T BB 2~ ERETE RN
FyRTZU RN EHINAKREIZRDZZENHD, EDT-
», ZhonFo b anid Greedy 71 b ai & HFHT
nTna,

ZHUZEL T, BB EETIHAITITLTREL
BRHFIHETH HEBFERERRET o At LT, il
W77 7%RV2b00H5, BB Ea—FE /) —
N, BREEV 2BV 2ELETIT7REZ, 2O
TI7I70BY I OREBFELRLRD LIV D
MDY T ERYBNEHST T T EERT D, ZDY
FIZEoT, BEIZ Va2 —F2ERALTHEEDOR
WS EERIC L > T EmSAkl fE S5, HExBE)
A a— S LEEEBBa a2 — Y LERRALTD
oy B < M4y P ¥ > T Rreg * vy e — Uk &k
FTBHZET, Rreg Avtt—VREEEBE I Va—
FIZBFEXRDHZ ENTE S, FACE & GFG Tix, ¥
2 57 & LT Gabreil Graph [7] % f\>. GPSR T
i¥. Relative Neighborhood Graph [16] & H\ T\ 5,
IneDFabarTE, Ty R NERBETDHZ L
X720, RHEN B EBOR v 7 0 BRI A~
TRELRBEVHERH D, ZOREOMET S F
EE LT, R FACEZ 1 bl [15] RENERIN
T3,

BEho o Ea—YOEERXRAVWDHETH, Mex
B a2 —FBIW Rreg A vE—VEZELER
B o Ea—RREyTBE a2 —FERRETD
=iz, BERETRTOBEBREa LV a—2 DEESR
VELTE, 0D, EBEHa Ea—2id, GPS%H
DOMBERET NA AL > THELNT B HOEEY E#
gu;&rwwﬁﬁm:yf;—anﬁﬂfé:&ﬁﬁ

THh 3,

3 FACEZobka

EBEBaV Y- NHELHEOBEBE 2V
2 — S OEEFAVTEREBE I Ea—F2RET
DRBWHFETHHICHEDLLT, Ty R F&ER
ALV a baMZ FACEZ v barddsbsb, ZZ
T, EBEa -4 M, ZTHA. M; € Nei(M;) iz
OWT M;M; 20 LT2FERFEEExS, ZORE
WEoTEEiZ, BEOITHENRT-ARBEORSF
& Fy,...,Fy iioa®l&nsg, 2L, ZosEicisn
T, 20RO BLTLHTEAUCR>TVRY, H
BT, 2 oOWYFESTEA, BUNDILBEE 5% &
2, 2DDOLBHHTILTEHAL R->TVS (BEo
CEa—FNEET D), E£iE, 200y FEED L
BEMNILEIEATH D, LV I REEHRETZD
12, UTDOZ&E%#7=3 Gabriel Graph OZDA %
WaZEET 5,

[Gabriel Graph]

HROEE® M = {M,,... My} £TdL& L
TOFRGE =TS M;M; 210 &3 5RFE% Gabriel
Graph &£V 9,

(1) |M;M;| < h 277,

(2) VM' € MIZ2WT, M'i3#R5 M;M; 2 EE LT
AN H B, O

FACE 7o h a /T, hiZEBRIEFOEZEEMTH
5, £ (2 O&MFICEY, HETERWZLABED
TbhIRFEELRY, DXV, BEZFES 2 2ORS
BRbBLE, ZEQ LY, ZRHORIDDI:
KEb 101, BELTHEERN (V=T 471
bhi) Z &2, Gabriel 7 7 78 EN 50D
HERVBEDIL, BBEZ Y a—F M, 1T, B
BE)2 L B2 —F Nei(M;) DE5ES Sel Nei(M;) C
Nei(M;) % Rreq A yE—V DEESEBE I Ea—¥
DERETH, ZZ T, Gabriel Graph O (2) I X
Y. TVM;,VMy, € Sel_Nei(M;), My tx M;M; ZEEL
THAONMIZHEEL RV &V ) RE& T LEDR
HHM, Zhix Nei(My) IZEENBTRTOBEIZ
Ea—ZOBELEELTVD M, DHETETH 5,
¥z, M; € Sel_Nei(M;) 726iE M; € Sel_Nei(M;) 3
RY D, ZZT, MY MMy XY | LUTO&RE%:
Wl sy F@sl (Fed, . Fpdy (72721, M, € Fyd
MO My € F) % —RIZEDDHZENTE S,

BB FERIID =T &M

(1) B P; € MMy FPA(#5y M My &85 FE Fee
& OKEELY) . AP € M,MyNF3* (1<4,j<t)
IZOWT i < j 261 [MP| < |M,P;l

(2) 1<i<t—12W\T, FNFY #¢. O

EREADEENG, AvE—T% ZOMEOIIC
BOoTEETIZENTETHD, LERORMFIZLD,
UTOFIEZE>T, BERERERA yE— Rreq A
T—U% M, b My ~E#ETEHZENTESD,

[FACE 70 k 2L (i§88)]
(1) M, 225 Fp DI > T Rreq # v — Y% Bl
+2

(2) Ff? DBz > T Rreg A v E— V& EELTND
L& BB E2—F M e FPANFE 3 Rreg
AvE—UERELZ2OE, LB FE ORIz
T Rreg A vt—UkE¥ET 5, O

Rreq A v — YOS FES (FF?,. .., Ff9) Icih-
T-EEIT, BEYTEEIZIITD Rreq A v — LV DELE
i (RFHEY & REEFHEY ) 25 FEST &b D
TEITEXDBI L TEBETES,

ZnFa hanTid, B3 MMy &b 55 E
FIZIEDE W) FER LD 0D, BEVAEET
b, UTFERERETIZENFTHETH D,

4 NB-FACEZohkaj

2 EBTHRARIRIEREZ MR T B2, FRXTIE,
EBE U — D BEBEIO L Vo — Y OEEER
BT HOOEHNR X o —U R HE T2, FACE
Za b aVlEWERE Yy TBE a2 — R RET
3_6 NB-FACE (No-Beacon FACE) 71 b a2 L ¥R

%,

FACEZ o hanL Tk, BBl Va—¥ M, b
BBEER A e — Rreq # /8 L1 Pkt a—
V4 M; X, L]W{_ll\’[,']\li+1 Z’;%/]‘& A ]wi-{»-l BRE
FBBILEa—FLEDD, TDEE, TTORE
BEo Y a2—% Mg &ZZDOWT LM  M; M4 &
BT 2D, My OEZEE M, B3H 01 CHEG


五味
テキストボックス


LTELRIFERLR, &2, BEIa Ea—%F
IRRNICEEERZEZDZ 0D, BB P a—
FIREHMICEFOEEE BEBBIa Y2 —F 0
HMLR2ThE 26, BRI TREST S NB-FACE
Za hav Tk, (M M; ]\l,.H DHEE M; Tixh
<. My BT 5, ZhEEBRTB0I0, M X,
HRy 7B Ea— Y OEE M, (zi_1,yi-1) &
B DELE M;(z;,y;) 2B OBBERA vE— Rreq
% E%’@mﬁfn FREGHANIC T o —FX ¥ XT3
(B 3). ZD Rreq A vE—TEFRELT M; DREES
Bo ' a—% My ik, Rreg Avt—VIiZ&END
BEAR My 1(Tio1,9i-1) Mi(zi,9:), BETBHOELRE
Mis1(Zir1,Gip) 20 LM MMy, 3BT 5,
[LMi_y MM ;41 (= 6) DEHH]

2o0RI LR, B &

= MiMi—l = (Tic1 = Ti, Yi-1 — ¥i) = (az,by)
_) f _ —
b= MMy = (i1 = 20,5,y — ¥i) = (ay, by)
P IR N
@-b =|@||b]|cosb

&0
cosf = az -b; +ay,-b,
VazZ + a2\ /b,% +b,2
L5,
=L
@ x b =2|@| b|sinf
ThHdIEDD,
azby —ayb; >0 THBROIT0<O< 7
azby —ayb, <O THBH2HIET <6< 21
THhd, O

X 2: Rreq D7 u—RK*¥ Rk

%Bﬁ&ﬁyj: Y Ea—4F M,-+1 —G%‘f'ﬁ éh?‘:
L M;_ 1 M; A/IH.l b, FOKRE INENE RBLOEBR
"m"?‘btwth T DRE ST ES B TW,+1
2EDD (K4), My X, M;»5D Rreg A vE—v
BIE% TW.p BB . BESKA 7 BB =
YE2—SDBEMLRDIEERATIREA v —
¥ Prop % H & DERYE B RIEHENIC T o — K ¥ ¥ 2

WT(6) <WT(0)
__wait:
S
Mi+l/

X 3: £ HEFHEORE

F92% (K5), TXTOBB2Ea—FOERES
B EGHEARI—OXKEIOETHB LWV '){Bi'li-’o)‘%) &
TiE. 2D Prop Ay &—13 M; ITZEENh B, =2
'G\ TW,’+1 = TW(_[M‘-]A{,‘HH.]) kTék % E@ﬁ
TW() * éMi_.]MiMi+1 WL THEFAMMT 2L 51
O, M; BERONCZIEL 7= Prop #3#EL7= M,
»n ZMi_lMiHH.] %%/J\:‘:?‘éﬁi&ﬁv!ﬂﬂ‘/t":‘—ﬁ
THhHZEBnH B,

M1+1 i
Broadcast of Prop

X 4: Prop D7 a—FK¥¥ X b

[TW; DEHN]
RE 7B Ea—F O%#ﬁmmﬂ#%@ D DFE
X, TW; X 0 = LM M; My W3 L THGERBPL |
!iﬁ%ﬂil D OFE, BREMT 5L B B LEN
HbD, £ZT, FRIXTHEKRAEAVD,

- REFEBREFHEY DL E TW; = a(2r - 0)

- REFABRBEHEYOL X TW; = of
L, TW; =af TH5H, O

TCTil/‘ M,‘+1 M M,‘ 0)&2" ‘77*}&3 YEa—# &f;
Z)flb‘:‘i\ ﬁﬁ M,'H,‘.H i) Gabriel Graph (7)322: fJ:’J
TWRITE R bR, ZORDIZE, B M;M,
PERETHIAONBICMOBEI D 2 —FRFEL
VI am%§+ﬁ%#1&6°_®%%%n&9t
BIZ, My BEET D Prop AvtE—2IZi3, M; &
A4,+1 @Eﬁ M (z,,y.) M,+1($;,y‘) E‘ﬁ‘y)é & k
T35, Prop Ave—VEZELEBB = Ea—F M
i3, BEPRY MM, #*ERLTH5HONBICEE
hb?ﬁ"&#ﬂlﬂ:"ﬁ'éo ZDHEIX, Prop A vy E—VE
ENBEE Mi(zi,y:) Mip1(Z:,7,). BIREFOE

— 100 —



BM(z,y) TANTITRIZENTED,

[ Gabriel Graph @) % ¥I51 A )
By MM, #ERLTHIAONEIC M BEEND L
&, $5 M;M,,, iX Gabriel Graph D Y 7 L1372 5
2, MAHONEICEENEZEE (MMM, =6
PHATHDZ LIIRMETH D, L7 >T, Mi(zi,y:),
M1 1(Tir1,¥ipr), M(z,y) ETHE

—am 4 -
M]qz . A/IIWH_] = |MMi||MMi+1|C030
0.
(zi = 2)(Ti41 —2) + i — Y Fig1 —y) <0

ggli\ M 3B MM, *ERL T 2MHONEIC
. O

HbL MBZOAOHNERICEEN B2 61T, M3k
HIZBEIRE A v — Nack % HEDERIE SR
BRI a—FXxy A b33, R6IRTLHC, Ry
MM, #ER LTI M, OERESIE
MEAICEENTWVWS, . M BRY M;M,, ZER
ETAMICEENTWARLIE, M BXU M; 1 1I M
DERESBEGERCS TN TS, UEICXY, Prop
Ayt —URERE®, —ERM T BFBL TS Nack A >
T—UBREEIN2W LT, 85 M; M, 5 Gabriel
Graph DA THHZ % M, & M, 2802 hb0
ERESHEMHDOLERNETNIBEH L Pa—
IRHMBILBNTE B,

Not Gabriel Edge

X 5: Nack Di%fE
ZIT, M OBERESBERBBIIIEEN B,

My OBBME SBIERBIC IS T 2VBEZ  Ea—
V4 M’i+l . M,'+1 i M; DR E ‘77’3&:’.‘/}:".‘1_‘5’
ThHhdILEMBILBTET, HHLRRM TW,,, &
®IZ Prop Ayt —V%7n—Fx¥x ALTLED,
FIT, My DD Prop A v E—U%E% r FfL
TH Nack Ay —VEZELRMP27 M ix, WAy
FBWI L 2 — F5 Moy CRELE - & 2@ 5
KT AyE— Fin % BHOERIESBERBEMNICT
D‘—’l‘%’\’z }‘Tbg :n‘:l’)—c\ M;‘+1 Zﬁ M,‘ 7)&
Ry TBBa Y2 —STHBEI L% M; 25 Rreq %
ZRELEITRTOBE I Y a— S RMBIENTE,

NB-FACEZu b a A THRVWOLNZEHE A v E—
DIZEENZERT. LTOEY TH B,

Gabriel Edge

B 6: KKy 7BHa E2—FORE

e Rreq AytE—Y
- FETBE Y a—F M, DERE My(zs,ys)
- XEXRBE oY a—¥ My DREFE My(zq,yq)
- FHEBH =B a—% M; DELE M,‘(I,’,y,')
- M; DRIFR y BB a—F M, DEE
M;_y(zi—1,yi-1)
- KRBy TBE oY 2—F OBREER
- RETBE o Ea—F M, 5 M; $TO
R
Prop A yt&—v
- REBBO L Y2 —F M OBYF ID,
- Rreq Ay E—VDEEBH Va2 M;
DERE M;(x;,y:)
- M DEE M1 (Tigr, Vig1)
e Nack Ayt&—v
- Prap )( 7?*9@%{%@&3 .‘/tclb‘ﬁ Hi‘l-l
DEHIF ID ;4
Fin X yt&—Y
- Prop Ayt—T 0% EBBZ Ea—F My,
DFHIF ID; 41

[NB-FACE 70 k 3 1]

(1) ﬁﬁj‘:‘/t":r-ﬁ’ MH—I ‘i\ ﬁ!’]:‘/t“:m——ﬁ M,‘
No7a—RFX¥ XSl Rreqg A vE—V% %
833L, Rreq Ay E—JIZE&END M-, & M;
DEZEXRAWT ZM,;[IM,‘M—,'.H PHETH, &b
Iz, kot Z]M,‘_lMiM-H.l & Rﬂeq Ayk—
JILEENDIRBH S LRHLRERE TW,,, 2RE
L. COBBEBMOS A&ty F 15,

(2) BEo b a—4 Mi+l 3. LR TWH_l AR
BLTY AR R2BE, M; & My OIERE
BEV My OBBIFEEL Prop Avt—UkT
B k%A T B,

3) BEIoEa2—F M, hoBBI2 ¥ a—¥F
My o7 a—Fx% 2 h&hiz Prop # v&—
f/%%’f%bfltﬁ t)‘:f‘ Pf‘Op ‘:gihé Mi & H,’.{.l
DEZEE VT M B8 MM, *ERET5H
DNEIZFET 20T 5, HONBICEEND
RHiE, B My, OBAFEET Nack A v
t—Y%7u—Fx¥ 275,

(4) BE oY a—% M; X, H!‘-H NHD PTOP A
t—UEZ(E®R. —ERME 7 721 Nack A vt&—
VDZAEEFED, Nack A v E—VBREFEEInZWV

— 101 —


五味
テキストボックス


RO, My, DFHFEEL Fin AyE—U%7
a—F¥y ZAL§5,

(5) BEIZL Ea—% My, it M; 607 a—K Xy
ARENK Fin Ay —Y%%ETAHE Fin Ay
VI EENLBAIFLEEE LTS, Zhb
BELL2WRGIE, Rreg AvE—VRBELK
TY5,

(6) 2 POBHEFNZELWARLIE, My 13 M, DRD
Ry7BEa L Ca—F L5, (1) TR(ELT Rreq
Ay—VIZEEND M, Md, M;_;, M; DFEZ
DO#RGY M Md &85y M| M; B3RO D0 ENE
HET D, RDO2ARLE, KEyTBE a2 Ea—
FORBHMEEET D, M; & My, DEREEZE
{r Rreq Ay —Y%7u—FXx¥Ab$3, O

5 FHi

NB-FACEZ a2 ha AV THELINIHE A E—
U¥%E FACA 7 u b and il it s, FACEZ o
Franr ik, FHELBBa Y 2 — 20 b EEEBEID
V2= ETORBORy 7EE L ETEHE, ZO
BBITI 5T Preq A v — Y EEETB7HICIE b8
DT a—FX X APOHRBRELEINTWVS, 72EL,
EB&Ha Y2 — R EAHNICBFOEREETTO
MEBEID a2 —FICEMTAIERLELIND,
LizdioT, BBIa P a—2%% N, BEERRE
FifR%Z oy, BERHNOLDOT o —F X ¥ X MERE
BETHE, 1 EIDRBERICET HHEA Yy E—VK
tt. mp = h+anN/B L7253, —% . NB-FACEZ 1 k
VT, Rreq » v —T% 1 Ry TEETHREHIC,
Rreq A& —, Rrop Avyt&—Y  Fin Ayt—D3
DOOHIEA -V HET D, EbHIZ, Gabriel Graph
DY I EBRTH-012, Ky TBEa Ea—F
Lid bR WBEI a2 — 0 Rreq AvE—TU%7
o—KFX ¥ A b L7EE. Nack AvE— Rrop A
=D 20D Ay E—UNBMTHLELRSD, 20D
LonBBa Ca— R 1Ry THlED v REET
pLE,| 1 EORBEBICETHHIE A v 2—I%uT,
my = (3+2y)h &5, LLEICL D, NB-FACE”
aharBFACEZa haf kbl nflilAyt—
CETREBRETE HDIL my < mg nEE, TRRD
528014+ y)h < ayN DL ETHDH, ZIZT, TR
TOBEa L E2—RE—DOFR o TEEERE R
ETBHLHRETDE ay =a/N ERB, Lo T,
28(1 +7)h < adS my < mp LB RETHD, v &
hiz, BEI2  Ca—F0BEENRRIBREIRD
LEZLNBZEND, NB-FACEY 1 k2L, BE)
A 2= OBENLEHELS, £BBHaYa—F
OBEEERREBENEHBHEBENEECEYTHLZ L
BRhsd,

6 F&o

KR LTI, ERNLF Ry TREIBWNT, 77
F AT BOTICHERE oL Vo — Y OEZEE AV
THERBRERERLITR S FACEZ v b a A 2iREL, &8
Bt a— 2 0BERH P — Y OEERFH T
ER . WAy TBEIa Ea— R RRETHIENT
%% NB-FACEZu b2V &##REBLE, #RESu ban
T, BB 22— MBEEROFECEDLT
Tu—FXy X NEETHEEBENHEA v E—V L
BT, ERERLEZTOBEBH 2 a2 —F0—1
D 2 v — D% BT B = L OB TRIERIASFTHE
Thd, 5%iT, BERRBICLERFHEA y2—0%E
ThiC X 2EAMBREIR. FER&RHEE A » & — R

L&k BF— 1y b AL—F o bDORILEEY I 2L —
vavERIL > THEET S,

BEXH

[1] “Wireless LAN Medium Access control (MAC) and
Physical Layer (PHY) Specifications,” Standard IEEE
802.11 (1997).

[2] “Wireless (MAC) and (PHY) Specifications for Wire-
less Personal Area Networks,” Standard IEEE 802.15.1
(2002).

[3] “Radio Equipment and Systems (RES); HIPERLAN,”
ETSI Functional Specifications (1995).

[4] Basagni, S., Chlamtac, 1., Syrotiuk, V.R. and Wood-
ward, B.A., “A Distance Routing Effect Algorithm for
Mobility,” Proceedings of the International Conference
on Mobile Computing and Networking, pp. 76-84 (1998).

[5] Bose, P., Morin, P., Stojmenovic, 1. and Urrutia, J.,
“Routing with Guaranteed Delivery in Ad Hoc Wireless
Networks,” Proceedings of the 3rd ACM International
Workshop on Discrete Algorithms and Methods for Mo-
bile Computing and Communications, pp. 48-55 (1999).

[6] Datta, S., Stojmenovic, I. and Wu, J., “Internal node
and shortcut based routing with guaranteed delivery in
wireless networks,” Proceedings of the IEEE Interna-
tional Conference on Distributed Computing and Sys-
tems, pp. 461-466 (2001).

[7] Gabriel, K.R. and Sokal, R.R., “A new statistical ap-
proach to geographic variation analysis,” Systematic Zo-
ology, Vol.18, pp. 259-278 (1969).

[8] Johnson, D.B., Maltz, D.A., Hu, Y.C., and Jetcheva,
J.G., “The Dynamic Source Routing Protocol for Mobile
Ad Hoc Networks,” Internet Draft, draft-ietf-manet-dsr-
04.txt (2000).

[9] Karp, B. and Kung, H.T., “GPSR:Greedy Perimeter
Stateless Routing for Wireless ,” Proceedings of the 6th
Annual International Conference on Mobile Computing
and Networking, pp. 243-254 (2000).

[10] Ko, Y.B. and Vaidya, N.H., “Location-Aided Routing
(LAR) in Mobile Ad Hoc Networks,” Proceedings of the
4th International Conference on Mobile Computing and
Networking, pp. 66-75 (1998).

[11] Park, V. and Corson, S., “Temporally-Ordered Rout-
ing Algorithm (TORA) Version 1 Functional Specifica-
tion,” Internet Draft, draft-ietf-manet-tora-spec-04.txt
(2001).

[12] Perkins, C.E., “Ad Hoc Networking,” Addison-Wesley
(2000).

[13] Perkins, C.E. and Royer, E.-M., “Ad-hoc On-Demand
Distance Vector Routing,” Proceedings of IEEE Work-
shop on Mobile Computing Systems and Applications,
pp. 99-100 (1999).

[14] Sagawa, Y., Asano, T. and Higaki, H., “Loop-Based
Source Routing Protocol for Mobile Ad-hoc Networks,”
Proceedings of the International Conference on Commu-
nications and Computer Networks, pp. 19-23 (2002).

[15] Takahashi, H. and Higaki, H., “Extended FACE Rout-
ing Protocol for Wireless Sensor Networks,” Proceed-
ings of the 1st Korea-Japan Joint Workshop on Ubiqui-
tous Computing and Networking Systems, pp. 515-518
(2005). .

[16] Toussaint, G., “The Relative Neightborhood Graph of
a Finite Planar Set,” Pattern Recognition vol.12, no. 4,
pPp. 261-268 (1980). :

[17] Urrutia, J., " Two Problems on Discrete and Compu-
tational Geometry,” Proceedings of the Japan Confer-
ence on Discrete and Computational Geometry, pp. 42—
52 (1999).

— 102 —





