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Abstract: 1t is desired that realization of data collecting without aware the original data location by apply-
ing NDN which is content centric technology utilizing network cache by specifying content name, to WSN
gathering sensed data by multiple wireless sensors. Although several studies relating to the implementation
of NDN to WSN have already been done, two problems will arise if we simply apply the original NDN to
WSN. The one is that unnecessary traffic is generated during content request/delivery induced by redundant
entry registrations on PIT for the Data return path corresponding Interest. The other one is that higher
content loss rate is induced by the wireless environment with high packet error rate. Hence, in this paper,
we propose new NDN forwarding control method for WSN to mitigate the effects of these problems. The
results of computer simulations confirm that the content acquisition rate and the throughput performance
on entire network are improved by our proposals.
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Fig. 1 Example of transmission procedure on NDN.
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2 CTMAC 7 FL A% PIT & FIB 2859 5™,
22T, @EHRE LTIEEES02.11 125 H L7 # X
2y NI =7 F vy a2k T RCOEREIHEFHT %72
DI, BEWOMBH#IFANICALE T AEED 2 b K I35
GWEEAT) SN TEL MR Y P — 7 wRifRe L
TWA7ZDTHDH., 72720, ThF120WHFITHY,
%ET%&L%ﬁﬁiWE EIGEETEIE L, R
El BUOAREFESEAELE LS5y PT =271

EE%Mleﬁméﬂ&w;t\Eaéﬂtw.

F72, BIFE LTMAC 7 FLAZHw/2B i, 4
MERBE CIIBROEEEM K ZIRET 5 2 LW
O, ZEMTZEEMOAMLHMTEL LHIICT LD
Thhb.

2.3 WSN AN NDN EA & SPR OfEIZES

WSN IZHGHIZ NDN Za# 44U, FIBIZZ > M2k
W Interest (370 — F¥ v A ]\“Cﬁz:l_ééﬂé Nl s
2 IZRT L9 12, 518 L7z Interest & §-XC PIT (25§
9 % F#% SPR (Simple PIT Registration) & 5. SPR

T, MRICEFHF SN/ PIT =¥ P IZHEH &, Data i

HEREOREREME DML CLE) 2D, VT 74 v 7D
MAEAET D EDH 5.

X 2 IZRTHINCBWTDH, SPR TlE, CRI, 21 & CR2,
3 T, Ew@MN]TFbX%HT BT AL

T, Data & ARG N T 74y I 05AETHI LN
oy
2.4 DDF [14]

SCHE [14] TU&, TR D Prefix 25FLH & L7z Interest %

Zf5 L7z CR B3 DZAFE % ICA % D Interest 1> CR
PHZE LS, £bH 3 HEZR L T 5 Interest T
H5 TS, £ LT, [[— Interest O FEHIHL L % [A]HE
T 57012, BHIE 2 FHDEIISZE L7 Interest D#x
%%¢¢¢5(xw ICHE [14] T, ZOTHEO BAKR
7N ANGIEE 25N TWRWDS, KFHLTIE DDF
(Discard Duplication Forwarding) & 5.

2SR T A 72012, KHFZETIE, Interest/Data 787 v b @
ANy FIZMAC 7 FL AT 57200 72% 74—V %
BN 5.

406



BHAIEF =R NEE Vol.59 No.2 404-414 (Feb. 2018)

PIT on CR1 PIT on CR3

i |Request] i |Request]
@ Prefix Node Prefix Node
+ % testl | Sink testl | Sink
cancerl™ { Cancel CR2 CR2

C)%(}gt

~._Cancel X Cancel > PIT on CR2

- : - .. |Request]
S Prefix Node
‘ testl | sink

¥ 3 DDF |
Fig. 3 Interest forwardlng on DDF.

BT % Interest frnik

&C, DDF Tid, EfinE 2R T& %5 —J5T, Interest
DIEEHHFHOAIZL Y, Fvvy oy VROKT %
BWTREEDSH S, K3 IZRT L), CRI, 2, 3D
5, CR2 2% il CR 12 Interest % fink L 723
4, DDF TlX, CR1, 32 HBDE XL ENRDE, £D
72, ZOBITIX, CR4 25 ® Data EERREITMET S
Tl k5.

F72, LRz, WSN IZ NDN %@ 55603, 4
MBI T ONT v b T —DHEEICRET IR ZHE L
7odnpkde ) v 7 YIS RE LB L e B T, M
HR e LTHBSHA O T 7+ 2H#E R TH H CSMA
FHELTWAIERS, FI 74y 708N L B8
#vbli—$ﬁ%<&5tb?%5.ﬁﬁ%vk7~7

, —HRICN T T A v IEBIIL ANy P T =D
%@uﬁﬁ$vbv~7mm&f#ﬁmméw.%@t
O, AAy T —=27I12BWTFI 74 v 7hEmLE
LTh, ary7yyRBROEKITEZ D2 v, 2RI
L, BA Y NI —=2I12BITANT T4y 2K ST
MLT—%FEASE, BHIZT YT TR E
%<.

, RELY, TNSOMERRIT L7012 »

&E%%FbthLﬁﬁi( IZDOWTHF 21T .

3. WSN ANDN A /b

AzTlE, WSN [2B1F 5 NDN oMfex i ¢ 57-
WU, 2 DODEEEHIE T2 RET 5.

3.1 7H—Fx+ X MRxHIHE

AREiCl, FIBREV.HTO Interest O 7 H— K ¥ v 2 M
FIZBWT, Ay 7 ryomEL) 7o % < BPF
(Best PIT Forwarding) %##&%3 4. mizk L7 DDF 125
VB kRS R O 1A & S 4 72912, BPF T,
TLEZR PIT OFFxEEEL>D, Tokar s v Uik
BB BEERT A, BARWIZIE, B7212%1E L7 Interest
L[] U Prefix @ Interest # 3 CIZZEFEATH - T, i7
EEFIETHDOTIE%R L, 1% CR TZ® Interest 12
x$9 % PIT B0 LB 2§ 2. UTICEEFIEZ
NG

(I) SPR & [FAEIZED CR b 5245 L7z Interest Dk % 1

© 2018 Information Processing Society of Japan

Interest
S

1y ) time
W\ W\ In est
CR1—-
\ \ )
'\'\i '\\i/Interest‘,/
CR2— T ]
\, 1 i
| I\ W\ |[In est
CR3— ".\ : ;
' Interest unreached
CR4 ! !
I |
CR5 i i

CanCEI @ @cance®
S Cancel Cancel

4 DDF O Interest §rik —7 v A
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Fig. 7 Response time of Interest—-ACK.
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& 1 SPR, DDF, BPF O#t%
Table 1 Overviews of SPF, DDF and BPF.

VEN W

SPR Hifli7e Interest fmik & PIT Bk
DDF [14] | JCE7% Interest Hryk % [u]E

BPF JLE 7 PIT %43 % [n]

F2 Yial—vari#in

Table 2 Simulation parameters.

Parameter Value
Data Rate 5.5 Mbps
Communication Range 75m
SIFS 10 psec
DIFS 50 psec
Slot 20 psec

Contention Window Size
MAC Header

Min: 31, Max: 1023
Interest/Data: 24, ACK: 10 (Bytes)

Frame Check Sequence 4 Bytes
PLCP Header and Preamble 192 psec
Interest Payload 72 Byte
Data Payload 250 Byte
Simulation Time 10sec
Buffer Size 10
Cache Algorithm LRU
Arrival Process Poisson Arrival
Number of Nodes 81
Simulation Field 400m x 400m
N 20
a 0.3
¥ 5
@eo0000000Oe
OCOO0OO0OO0O0OOO
OO0OO0O0OO0O0OOOO
OCHONCN NORONGRG)
swml OO OOOOOOO
OJCHON ‘NON NONGR®)
OO0OO0OO0OO0OOOOO
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400m

8 /Ny Ay NI—ZETN
Fig. 8 Grid network model.
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BlE L, Mo S1, S2, S3# v 27 &34, $£72, WD
4 DIZE SN/ P1~P4 I ZFNEFNE 7 A Prefix #H2
FVIVFNAYTIDT =8 HREET AT =N (LT,
TUNAF) T hH, {F 713400 Prefix b7 %
LGEIR L3 v 7 Y 25K T A Interest 457 5.
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Fig. 9 Acquisition count of data.
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Fig. 10 Number of average registration on PIT.
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Fig. 11 Acquisition count of data on each second.

& 3 DCF ® 4 /7L Fized DPEE
Table 3 Overviews of 4 DCF methods and Fized.
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i, £2rELYIalL— a3 VT EIMEICIHWS.
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Fig. 12 Network topology (10 nodes model).
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Fig. 13 Data acquisition rate.
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Fig. 14 Acquisition count of Data on each second.
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Fig. 15 Forwarding routes on Fized.
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Fig. 16 Candidates of forwarding route on DCF.
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Fig. 17 Data acquisition rate.
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Fig. 18 Transmission count of interest.
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K4 DCFopop & DCFpuun D HIRSE
Table 4 Overviews of DCFapop and DCFpaip.
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Fig. 20 Network topology (Change of relay CRs).
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Fig. 21 Data acquisition rate on each # of relay CRs.
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