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Application of Connectivity Theory to Large-Scale Wireless Mesh Network Systems
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In recent years, a wireless mesh network technology that can facilitate the construction of a wireless network system through the interconnection
of a number of devices, in which each device mutually relays data, has been attracting attention as a method to flexibly build a wireless network system
at low cost using existing communication infrastructure. However, in a large-scale wireless mesh network consisting of many components, it is difficult
to predict the behavior of the system because of the complex interactions among the components.

With this as a background, Toshiba has applied a connectivity theory based on a statistical physics approach to large-scale wireless mesh network
systems in order to theoretically estimate interconnections among components while maintaining the connectivity probability so as to exceed a certain
value. This technology makes it possible to predict the macroscopic behavior of a mesh network using statistical parameters including node density,
thereby improving the design process for large-scale wireless mesh network systems.
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Examples of wireless mesh network deployment

N3, FSUTMIOBNST2ROMEERH /S —aL—ar
(23&) Hame L IPTnwD, IS0 HIE, KT
MAEENTORVWIATAIBILERN R LALTVIZOW
T, MHUCRBIL, A EFHEZTREICTS, ZoZLrD,
et R L BEOMG, PlAXERERICBIE 72—
v 7 (BIRREDOLE) O R EE, LEfAGbESLT
ET, BRGNS ER AR ERETELY, Th
&, BEARNCTREAT T E AR ICHAE T, oMM
Ay M — 7 R E A LR TR AR KL, HLVHE
R ATH B0

Rt PR OIARMN R EZ L, YATA, DFVMHRAY
Taty M) — T EERBREORRKIN LT LS RIENTED
DTHb, HOMIZLIzWAY NT—=20W-E T, T
FLRERELTETIULTESL LY VT =2 H 1T D
PAET So BIZIE, ERF XY AINDT 2= VT ORFTH
FEPERe, feIET v 7> 0¥k, (i, Hinke Thbo

—HlE LT, ERAY V2 Ay T =27 ZHH LNV THEA
WRTENCEMLAGAEE 25, 22T, 4D
PO T RE MR A & 0 R Ik O W FL Y A & RS, Ao b
T — 2 RN EDORE O THAE SN DD (IRSLL 7256455
DL D) 238 T 5 MESE & Bl 38 & 55,

M 1(a)DFI T, 130 /= FLAAEFEE T, 2y hT—2 0%

20

100 =

[0
o
T

N
o
T

Ry N — RS (%)
3
T

20 180 /—K |

|
0 50 100 150 200

/=R

2. 2y I—UDBECEHEEOBEFE — HHHMIIT 5 AR
BESNMEHE A Y ¥ aky VT — 2 O, HEtwic/ —F %, T4
bH Ay T —7 OFRELIROCHBEBRICH 5o

Relationship between network density and connectivity
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k-hop connectivity probability
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Estimation error obtained by kHopLoc and DV-Hop methods
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Relationship between gap size and communication overlap area
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