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Abstract: For multicast communications in ad hoc networks, it is very important to reduce redundant packet
transmissions in order to suppress network resource consumption and save limited battery power of nodes.
In this paper, to deal with this problem, we propose a new multicast scheme with network coding which can
reduce the number of packets transmitted in the network by encoding multiple packets into a single coded
packet. In the proposed multicast scheme, each node changes the length of coding vector and conducts prun-
ing of redundant relay nodes according to the number of its neighboring nodes. Our multicast scheme also
has a retransmission function among nodes and can reduce delay and redundant traffic while keeping high
delivery rate. To investigate performance of our scheme, it is compared with an existing multicast schemes
through computer simulations and experiments with real Android tablets. Our simulation and experimental
results show that our scheme outperforms the existing schemes from the viewpoints of packet delivery rate,
delay and traffic.
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Fig. 1 Network coding.
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Fig. 2 An example of adaptive network coding.
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Fig. 3 Flowchart.
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72D THAB, 72, FEEIEL IIEE/ — FhLRES
NIEFFA 3 v b3S, 25/ — FCTHEFENDETO
K ORH 2 245/ — N TE-72METH 5. Bilink T —
FalEyIab—va VERHRICEA Y P NTHERFE
NI FFGAL T SR AT v POBETH 5.

X 4%/ — FOBEEE ST 5 FHEERT R LT
Wh, 4128\, BEEEIC»D S TRET K
bEWVEEREZEBR LWL, BEHFATIE, BED ) —
FOREHRE ) — FEICELETH AL BEEE T 57
O, DA & IARF AT D3 v P ERPETETH
FIRET 5/ — FRPT 6720 TH L. Folbiit
EL72NC4, NC8IZBWTIE, ik b BEhEE,
1[m/Sec] D& EIZEEZFEISHIML T b, I, NC4,
NC8 Tl md b7zl znzh 4, SED/ N7 v St
EThY), /= FBEIC Lo TINSDHF Sy D
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T5E, /= FBEICL - THE — FEDH LI
Felp\n S — ROSSEL, HEDPTETEEEMETT 5.

£1 YIzl—varIE¥E#ET

Table 1 Simulation parameters.

T4 = KA R 500 x 500 [m X m]

/= N 40
YT F v A NEE - P 1
JVFEXAMEE S — N 10
/= FEE& PR PN
SRR 100 [m]
R A 125 [m]
J = FREIET IV Random Way Point
J — NHEE)HE 0~4 [m/sec]
7 — & R R 10 [packets/sec]
[Ty b A X 512 [bytes]
Ay 3
Ag 1
Ap 5
M, Mpin sHH 2 [sec]
Nunrecv 1
#u 7k GF2™) m=8
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Fig. 4 Average delivery rate vs. node moving velocity.
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Fig. 5 Average delay vs. node moving velocity.

20

o 16
=
il
= 14
J
N
K
12 = ==
/ 7
/ Ve —S— RN
4 ’s =J=F- CodeCast
10 - NC2 .
== NC4
—-A— NC8
3 i
0 1 2 3 4

BEEE  [m/sec]
6 MiLxT— 5 &
Fig. 6 Total amount of data transmitted vs. node moving ve-

locity.

X 6 Z/ — FORBEEE T BT — iR 2R
LTwWa. B6I12B\T, #IEFTIE NC4, NC8 75 1R%
FRED bRIEE T BIL R h>Tnh, Thg,
NC4, NC8 & b ITIREH R L W EERIMEL (M 4), +v
N =R ENL 87 v ISR L TWh 720 ThH
L. BEFAEZ, BOREFLFERL WL I L2 EET
L, oK NEET -y EE/NI IRz 5T
HEWR D, UL, FtBENHEICL T, £/ —
NI & o ThBE R 7L BT 5 2 L Tl s b8
oy NEOBIRE Sy PO AR E WL L TWATD
Thb. NC8IE, FFaftBaskE {, SHITEEED KN

30



[BERIEF=EmEE Vol.58 No.1 24-32 (Jan. 2017)

WZH2bod, BT —FimEEl R KEWV, Il
BEdE 7 — NARIC & A hiikBAdaE R S v b & F %%%h
DFLEERT v PR EICEEEINDLT-DOTH S,

6. FEHEXEER

WEFROFEH = ME L, Android HiRFEREZMHH L
ToERRER AT, BEMETIE TS, RERTHHAL
72 Android Wi KOMARIZFR 2 DE B TH 5. 73,
REBCTHHA L PRV EZRL TS, EBFRAR—-ZAD
R b, KR ORI BERE L B L CRCE S 5 2 & SR
Thol72, MACT FLAT74 V) v 7 & HWT,
X 7 ®% Android i KO LT AR TS BEEET 5 i
KEDHBENRER L) ITE L7z, FEBRTIE, M7
BT THEN AL B2, C3D3WMRE~YILVFF ¥
ANZE//—FEL, mABE T HET 5720, Al, B2,
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I, 3WKE LML LT 2MEBETAY hT—2~0D%
o, BER AR DR L7, KRERTIE, B4 s LT NC2
Wz B, RERTIE, REHFX, NC2 L& HAE
PERIL 100% & %> 72
X 81, #f5/ —FOREBLLT—y=IINT 5, %
57— FOZENT Y M (FFeio8r v M+F% 87 v 1)
BrkLTwa, M8 k1, #FEHFRNT, NC2 L
T, PFHZE Ty PEASEHIRTE TS, ZhE, %
HA T, BiE S — FEOBAIL CTHFSILE N & 2 5
ICEHBE L, FFofbliiz b TR TETnbe

® 2 umAkfAE
Table 2 Specifications of Android tablet.

BAL /BEAEE | Nexus7 (2012)

oS Android 4.2.2
CPU NVIDIA Tegra 3 (1.3 GHz)
Memory 1GB DDR3L
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Fig. 7 Experiment topology.
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Fig. 8 Total number of received packets vs. sending data size.
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