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Channel Allocation based on Beacon-coupled Non-linear Oscillators in Distributed
Wireless Networks
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For channel selection in distributed wireless networks, we proposed
clustering method via pull-in phenomenon in non-linear oscillators coupled by beacon transmission.
In the proposed method, beacon transmission timing is decided based on phase of own non-linear
oscillator that phase is changed according to phase difference from coupled oscillator. As a result,

interfered APs transmit beacon with different timing and non-interfered APs transmit with same
timing. Channel clustering can be created based on transmission timing. In addition, we added a
processing of moving average on the beacon reception processing, and improved success probability.
We also constructed another oscillator network for virtual global synchronization by adding phase

information in the beacon frame, and realized autonomous and distributed channel allocation based on
the two oscillator phases.



LAN WLAN

IEEE 802.11
Access Point AP

WLAN
WLAN IEEE 802.11
2
CSMA/CA
AP
AP
2 AP
AP
2 AP AP
AP
AP
AP
1
AP
S @2 «wo *//:é)zgn
AP 1 wo w | VY b
44 :a =1
AP 2 — >t
+ (i i+
P wwi
AP3 t
1
d Pij\ .
L i = wo + £ T w16 (1 — 2L sin(eyy) @
¢y AP Wo € ¢y AP
w; [t]
Wi'j[t] = Wi'j[t - tx] X (1 - a)tx/TO +a (2)



1 t, Ty
1 27
AP
2
Im Im Im
Re D—""" "Re
(a) MBS (54 L) (b) 3IFAHENIE (2R (€) 75 R B HREAIE (@) LBAAE (1)
2 AP
2 a
b 2n/3 b AP
c 6 AP
AP AP
2 1
2
b 3 c
0;=06, — 6 (©))
p; =sin(3(6; — ¢;) — m) O]
d PR
- 0i = wo +1p; — €' X sin (65) ®)
AP 2
100
90
80
_ 70
H
5 50
£
] 40.-
& 30
20
@=0.001 =———
e
a=1(nomoving‘averag‘e) A H H H i H
2 4 6 8 10 12 14 16 18 20
3
19 AP IEEE 802.11

AP

AP



AP

100

920

80

70

60

50

40

probability of success|%]

AP

& a
&
&

—T T T T
n=02 —— |

N=03 —»—

n=04 —»—
n=05 —— |

n=06

n=0.7 —e—
n=08 —e— |

n=0.9 —&—

=10 ——

=11 —v—
foet ; n=12 —— ]

/ / n=13 —o—

<t Podod b b Komeansts Tmem
2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26

€
4 £ n
£ n



2018

2019

2018

2019




