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Overview of Neighbor Discovery Algorithms in Directional Wireless Ad Hoc Networks

LI Xiang' ,ZHU Xiaojun® , FENG Simeng' ,DONG Chao' and ZHANG Lei'
1 College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China

2 College of Computer Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 211106 ,China

Abstract A systematic summary is provided for the research achievements in directional neighbor discovery algorithms within
the current domain of wireless directional ad hoc networks. Initially, stemming from the crucial significance of directional ad hoc
networks in wireless communication,relevant background knowledge and fundamental concepts are introduced,delineating its re-
search prospects in the realm of wireless communication. Subsequently, based on distinct technical standards,directional neighbor
discovery algorithms are categorized and compared across multiple dimensions,delving into various applicable scenarios and asso-
ciated limitations. Specific classifications include deterministic and random algorithms based on scanning sequence design, syn-
chronous and asynchronous algorithms, purely directional and omnidirectional-assisted discovery algorithms,blind and semi-blind
algorithms,as well as direct and indirect neighbor discovery algorithms. Moreover, by integrating the proposed classification
methodology with the practical application scenarios of algorithms,the design principles and convergence processes of significant
directional neighbor discovery algorithms are elaborately elucidated,including deterministic and random neighbor discovery algo-
rithms,asynchronous neighbor discovery algorithms,and optimization algorithms utilizing machine learning techniques. Lastly, the
future research directions and application trends of directional neighbor discovery algorithms are deliberated upon.

Keywords Neighbor discovery, Directional antenna, Directional ad hoc network, Wireless network, Scanning sequence, Asyn-

chronous algorithm
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Fig. 1 Schematic of antenna classification
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Fig. 2 Schematic of neighbor discovery model

Tk 43 BT 48 R e IR e A R L AT DA s 48 & R[]
R G EEAE T A AT 8 TE Y A5 R 46 i X 3 #  5 FNCR IR S R
G, XAEBTT R E B B O E A R Y AR R ) 2 R
B PTA 1 BB S AR LR X Tr . FE MG B o, 4% rh BT A T
S5E AR R & B IT T I S R IS [8) 18] R B Bk Sk S R & I )
(Maximum Time-to-Discovery, MTTD) , ifif [4 45 1 Jif 47 15 4%
F) - 15 & B[R] ( Average Time-to-Discovery, ATTD) & 48 i
B R KR PR ] (Y- (R . 3 26k RE R b S PEAR 4B
R BB R O AR B ) B G R B I 4 1 R A
L E .

3 EMBELXAEEZNSTE

BAT. FNAMEE D SR 2T E LA L. B
fTA] DA% SO ) 9 43 28 07 B HEAT 4026

DT 408 & Bl 8 vh s X T 5 A5 10 2, AT
BEVR Ay o M AR R B S 1 R B AL 4B B & B4 % (Com-
plete Random Algorithm,CRA) ., i€ M40 & & BLA B, Ak
NET A3 A9 5B 3 (Scan Based Algorithm, SBA) . T 3C #ik
C16 B B kAR 1 o X R Tk I 2 OB TE SR R Bl
Jeb Bl Z WL 9 50 B KA T B 2 B TSR . DA T {45 3
W8 LT R e O A BN IR SBA B8k AR I W R S
AT 5E , AT LAtk — 25 240 43 4 SBA-D %% Fl SBA-R
Bk, 7E SBA-D Bk, Y AU R RS T 5 R TS o 2
B9 s T7E SBA-R B rh 345 70 454> I B J2 75 & 26 Y D J2

T — B R BEL L Y, BEHL B JE A B0 2R R Y
J DX A48 0 0 T S IR S O A A o8 e BEALALT T, AR
P SCHRL 18109 731, CRA Bk AR TE R Z BB T R R 4T
BB 2 (H A B K R PR TR | SR K R, BIAE #E AN
B 2 1 foc R R R U] 1 BR, A H e i T3 R e,
WM, A — S e S A R T M R A R ) O S N 3 R, I
30 15 A0 L P CRA B3 35 o 7 4% ) 4 48

2) FE 4B E & Bk B Py A5 0 A R] R A O AR Bk
SN R BT R AL WA & B kR W 4%
PP AR A AN T R R AR (D 0 B A, £ B I 00 Sl Rk o 4 ¢
PR — 8, IR AR TR A0 % B i) () A L L T A BE g
e EERERESD ., HIZ T, 5P R %E
T A7 AR A b V22 RS A R IG5 KT o G 0 5 BR B, A I BB A L
A8 E & B R W ORS O R T LAE R T A TR B B ) 22
LR, 3+ Quorum AYS Wk IR A7 250 R 58 306 M it 32 3 T
12 K. Quorum FEVE fie W 76 SCHK[19 ] b vl #2 t , JF: 78 STk
(2000 3Cik [ 21 ] b 4 B A F 026 A 41 W89 35 B D 0% 3 1
. A AESCHR22]7, Quorum B T % 3 1 20 M A A 4T
JE& R ISEIR BT . S I RUT 5 R 4 S 2 AL B
AN P T SR 1 P B, o 3 R R TR A AT B8 L R TR Y T
JHE S [ B s B 52, DT S B A R B, S — Tl i o
A ) [R] [0 A A 1k o A T 3k BB 4B E R AL L I R g
g AE b S5 ELT A5 R 4R B X A [ 1 1 50 R 58 148 T K
B, AT i pe A IR R A 4 1A 48 JE & BRI R, CRA Bk
44k H #1 (Birthday Protocol) 2 12 (t #% 4 baseline Alo-
ha-like B3 B HE o 00T 30 A S R A UR R B UA
AR AT AL RO R T 2 I A P A 9 7R SE IR A R Y )
AT T AR IR . SOk 25 i — AN AT
A H PN R S, IR IS TR AE TE AR SR R i R
PR AL 3R P

RPE S s Yy o BN R A N PN A RS RV R A RS
43 R AESE 1) & AL TRT R G KRR KBS L. &M R
LR A0 B K BB 1 aE — 25 Al 43 O 4 i) R 3% 4 ) 2 10 (Omnidi-
rectional Transmit Omnidirectional Receive, OTOR) | 4> [a] &
7 5E ] #2 I (Omnidirectional Transmit Directional Receive,
OTDR) M 5E [7] & 3% 4= 17 # W (Directional Transmit Omnidi-
rectional Receive, DTOR)3 Ff#3, Scilik[27 ]38 i3 IR & K 4k
BRY 254 T 4 I R ZE A ] R 48 10 B AR L B 76 0 18 48
R AR L B B A A R O AE B e 3 B R 2 R )
TRV, B —Jr . SCER28 48 H T £ 80 B AE 1) 4B | & B
(MDND) 5% % £ HH 2. 4GHz 5 BE (il 4 18] K 2% k47 48
JE R B MTAE 60GHz A5 Be i H 72 ) K 48 #F 47 B8 1% i, JR
TAET AR JE K e R] RN REFE O T A MERE AR . E— B b,
SCHRC29 18R T —F i T T8 A ML 45 (14 X 1) 42 45 & & B
& NE 3R ZITERRHT DTOR B, xR,
A TE AL LA — 7 W SETE K% B ORI IR S Z 1] A8 46, K
HICAE % 5 TC A ML IR 26 #1 Fh AR AR AR O, B &4 5 B T 4R R &
IR B ] e O 19 2 B MR 2

A1 T A R 3T, 4 1) 4R 0 45 2R 90 B AR R 5 /N I 1
B IR S BRSS9 B A T 3k AR JE  [R]  H A 4 e A



45 AL AR E TR A AL P 4R R R LA 1 2k

309

KL BT AR REM WD I B2 RENS 5k 2
0 B RE R A AR R DR X R AY B 54 I T 1 R

K3 DTOR XK &
Fig. 3 Schematic of DTOR mode
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Node ID codes in directional ad hoc network with 5 nodes
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