6V-07

R WROETEEIZL 28 A v axy NU—27
JL—F 4 7 a s a Lot
EHEET BROCIEY FTRMEILT e £F NIEikf
KR TERFPRFRE LRGSR TS 2R s ik ) B

1 XC®IZ

UT4E, Internet of Things (loT) 23&E M &t iz A
~v— FrE—LRTH - ELDE=FY) TR
kD, Fexr OETFIZLZRNDENITR ST
5. loT TEHEHIND /T SA 20, @iEmE
PELS VU Y —RIZHIBRRH D, ZD7=, loT 7
WA ZATHER SN D2y T —271% Low Power
and Lossy Networks (LLN) & FE{X41 5. LLN B8R
T, ko —7 477k anidiEy)
IR EAEENNEECH DH. £ 2T IETF X, IPV6
protocol for low power and lossy networks
(RPL)[1]% LLN OfE#E)L—F ¢ > 77 m fajn
ELTRELE.

RPL (%, Destination Oriented Directed Acyclic
Graph (DODAG) EMEIND A v a2y hU—
7 B EICHEERRETH H. — T THRD RPL

ik, BREEFICE L TR+ R BB EET S.

RPL IR RINICHND A N w27z, /—FR
M OEEOWFHE (ETX) ZHW\W5H Z &L TEED
A ZR LTS, Ll IoTHRETIE, —
FOVX — Y BRI DL EN R EEBOIEEE
ZRIFFICE BT AN HDH. 2 RPL 13X v
NU— 27 NICEI) ) — RNFEIET DB, g o
FBEMEMET T2 2 ER RIS [2]. K
WFFECIE, X0 Hol 72 /R 2 IR LEN / — K
KIS BER NV —TFT 4 v 77 a ha)LDERY
HiEL 45,

ARG TIE, Fuzzy logic (2L ~>T 32D KV
v 7 EEAESE, EHROEEEZZE LT RPL &
T4, A MY v 27I12F ETX & RLF—4
BTz T, B — RICRHET 5 72D IR
FEHOFEH 5 DODAG Information Object

DIO)D[EFZ#HAT 52 L #RETDH. b,

BALEZA MY v 7 &AW RPL OPERERTHE %
175.

A study on routing protocol for dynamic mesh network

based on frequency of routing information change

tShingo Asai, $Motoaki Mouri, {Takahiro Uchiya,
TArao Funase, +Takumi Ichi,

tNagoya Institute of Technology

tAichi University

3-163

2 REBFIE

AT, BEOA N v 7 R LT L—
T4y 7u balERETLH. AN v I,
ETX - Residual Energy (RER) - DIO Count (DC)
D3 oEHND. I HIZFuzzy logiciZL~>T3
DDA N) w7 BEEEIEDL. HEHEIEZA L
U 7 Ofif 2 Hele LR BEIEIR 21T 5 .

2.1 AFUvw7Z

ETX

ETX 1%/ — R D37 > R 35 OIFHE 2 5%
I bbb, Xy MR TRESND -
DIZE R FEEOEEEEZ ~T. ETX 1L
(DTEREND. 22T, dr lZEEENH DR
oy NEEER, df (TBELE~D /3T v FEIER
EERT.

ETX = 0 aF (1)
Residual Energy (RER)
RER 1%, /— FOHHl=x L X —LBIfEOT
FNF—DEDEIG TH 5 (N (2). RER %
BATHZLET, K%/ — FOTRLX—DATRN
RN HIFRFCE S,
Current_Energy

RER = —— (2)
Initial_Energy

DIO Count (DC)
DCIZBEFH T2 5D 1430 DIO Z{5n14%k &
#9. DIO ITREIGFMOEFITH W B H
WAy¥—THD. RPL I, DIO & EH
DA MY 7RI, — RIEHMICE TN
WIS, RO DIO #EMES 2 512785, F
ebb, REEMOTEFHNRVEEOLE L
7% 1X, DIO ORIENWATH. £z, #)
B/ — X/ —FOBENZLD, REHFHRO
T NEERIC A L DIO OEEEAEEINT 5.
L7eR>TDCEHEATLHZ LT, BEWDR
W DSBS N < 220, @EofEHEME
N BTS2 ERIRECE D,

All Rights Reserved.

Copyright ©2020 Information Processing Society of Japan.



% 1 Simulation Condition

Short  Ave Lon (b)
! ETX | RER| DC Quality Parameters Value
Short | Full | Few | Excellent Simulator Cooja in Contiki 3.0 OS
0 3 6 9 12 Short | Full Ave Very good Radio environment Unit Disk graph medium
ETX Short | Full | Many good Deployment area 100m X 100m
jpow - Med - Full : : : : Number of nodes | Sink node:1 Static node:50/80
Long | Low | Many Awful Metric Hop Count, ETX, DC, RER
; N s Simulation time 1 hour
02 04 06 08
RER \sao\ \’0\\*%3(‘;’06 \p\Nq"oo Doé\ed g:ji\\e(\\ Packet Delivery Ratio
Few Ave  Many 100
1 )
£ w0
y i Hm "
o 3 Gch 12 ’ in[a)\itysgf ni?ghbsgr mﬁ:ﬁie ° 0

@ (c)
1 Fuzzy logic
(@) Fuzzification (b) Fuzzy Rules (c) Defuzzification

2.2 Fuzzy logic

Fuzzy logic I%, #kx 722 FEotEMES %
MMAEDLELEDICHWOND. AfETlX, #
BOANY v 7 A EDEDLTZOICHND.
Fuzzy logic IZ&~>T, £A MU v 7 DEALDY
—bR°A N w7 OBEHMENRBLATREL 70 5.
Fuzzification

Fuzzification Tix, A /3X—3 v 7% HW

THEA N v 7 DIEE SEERICERT 5.

1@IEFARY v I DANR—2 TR

39 . BlE LT, ETX X Short - Average -

Long @ 3 FEIHD SR IND.
Fuzzy Rules

Fuzzy Rules T, Fuzzification TZ# L 7=4%

ANy 7 OFEERIIIS LT, HillesiE

¥ Quality Z#EH 5. il LT, ETX M

Short, RER 7% Full, DC 7% Few ® & %,

Quality X Excellent £ 72 % (X1 (b)).
Defuzzification

Defuzzification Ti%, Fuzzy Rules TEDH Ll

72 Quality (IZJs CTHAER 52612 (M1

(€). EWlEBNOHEIZETHZ LT, &

EAS LI RE & 72 D
3 MERERHMEY S 2 L—v 3 VHEE

Cooja ZH W TV 2 b—a VEREITH
Vialb—va BT ARMEERLITRT. £
7o, |ETFELUERD RPL & OVERELERZTT S .
RO RPLIZIEA MY v 7 BRy THTHD
OF0 &, A NV w78 ETX T 5 MRHOF % {#
M35, FMlifEiEx, 37 v MEIE$E (PDR)
& — RO 13O x 3 ¥ —iH#&E (AEC)
WEBRTD. Ty FEREREE, Ty O
MEERIEU S L TE LB OFIE 2R .

3-164

MRHOF

Proposed

E Node size=50 B Node size=80

Average Energy Consumption

-H Eﬂ

B Node size=50 & Node size=80
X 2 Simulation result in PDR and AEC
4, Izl —valsEREROER

FEERFERZK 2 (2”7, PDR 1%, £ TCOFE
T/ — REREMTHEETFTLTWS, £z,
J— R¥8 50 D41 MRHOF 234t PDR 28
m<, /J— RED 80 OHLAITIRETENKLE
72> TW5h. AEC (X, &2 TCOTET/ — R
DHEINT 2 LML CTWb. £72, /— REN®
50 DAL OF0 23 b AEC MK, / — RER
80 DHLAITIETFIEN K LKL oo T 5.

PDR TIIf&FIEIZBWT, /— FEoinc
X% PDR DR TIZKRERENH -T2, - T,
PDR ICBWTIIEAFIEICHE L ) — FERD D
LEZOND. KT, J—FEomncks
AEC DEEIMNCETIBICKRERERH -T2, Th
%, &FED PDR ODIKTFEN/FHEL TN DHLEE
25D, T72bb, PDR AMEWEE AEC 738
MmTsEEZLND.

5 ¥&¥

AMTIL, DIODE¥E A MY v ZIZEALT
Fuzzy logic ! RPL OMRERH 21T > 7=, & Tk
Wl L7y NI—2 A ARH D2 & EHEH
L7z, 5%ITEN ) — RE2ELE L CTIRETFED
PERERFAM 21T © .

BEER

[1] T. Winter et al., RPL: IPv6 Routing Protocol for
Low power and Lossy Networks, RFC 6550 (2012).
[2] H. Lamaazi et al., A comprehensive survey on
enhancements and limitations of the RPL protocol: A
focus on the objective function, Ad Hoc Net (2020).

=l

Proposed

Average Energy
Consumption (mW)

Copyright ©2020 Information Processing Society of Japan.

All Rights Reserved.



