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Energy efficient copy distributing status aware
routing mechanism in opportunistic network

WU Da-peng, FAN Si-long, ZHANG Pu-ning, LV Yi, WANG Ru-yan
(Broadband Ubiquitous Network Research Laboratory, Cho gqing Univ. of Posts and Telecommunications, Chongging 400065, China)

Abstract: In opportunistic network, the relation between the node energy and message spreading degree is tradeoff. As a
result, the network performance can be dramatically improved in limited resource scenarios by an effective routing me-
chanism considering the node energy and copy status. Both the message spreading degree and node residual energy were
taken into consideration, and then combined with the e probability predicting methods, an energy efficient copy
distributing status aware routing mechanism was proposed, which could be used to choose the relay nodes reasonably.
Numerical results show that the overhead can be reduced efficiently, and the message delivery ratio and latency can aso
be optimized.

Key words: opportunistic network; spreading degree; energy efficient; encounter probability

1
(MANET, mobile ad hoc [6] Epidemic

network)™

MANET
(7]

>4 PROPHET
. [45]
(8]
2012-07-04 2012-10-15
(61001105); (cstc2013jjB40001  cstc2013)jB40006)

Foundation Items: The National Natural Science Foundation of China (61001105); The Natural Science Foundation of Chongging
(cstc2013jjB40001, cstc2013jjB40006)



. 50- 34

(9]

(EECDR, energy efficient copy distributing
status aware routing mechanism)

[10]
2
" [16]
[17~19]
1)
2) (RWF,
random way point)
3)
[11]
4)
5)
[12]
[13]
(EMT, expected meeting time)
[20,21]
[14]
[15]
1



1 er
; S, E,
i E =¢ S, 4)
: E.
E ECUY
: iE.,=E,+E, +E,
E 1 (5)
! | Ecur = Eini'[ - Ec
i 4
"
1
1 H
H=1
H [22]
1 A 13
1 1
n 1 [0,1] 13 0
C
5 1/128 1/64 1/32 1/16 1/8 1/4 3/4 7/8 15/16
H 31/32 63/64 127/128 d,
@) D =1/2048 °
n. = 2"t (1) B
1
1
0] (o) (5)
1 0~16 0 1
2 16~32 16 1
3 3 32-64 32 2
4 64~128 64 4
. 5 128~256 128 8
* 6 256~512 256 16
T E 7 512~1536 512 32
E =e’ t @) 8 1536~1 792 1536 16
T 9 1792~1 920 1792 8
t 10 1920~1 984 1920 4
11 1984~2 016 1984 2
12 2016~2 032 2016 1
e 13 2032~2 048 2032 1
t
S E A
! ' X1 [Xmin- Ximax]

(Xmax - Xmln)/2048
E =e S, 3) 1) X [0,2 048] £(x)



- 52- 34
(6) 9)
F(0 =X, + (X = Xiin) - X (©) P(, Dnew =P, 1)oa + @~ P(, ])aa)Pric (9)
2048
2) 1 f(x)
f (x) =48 3 5 PG, i)
3) X (10)
[0, 1] v(X) (7 . o
P(I! J)naN = P(I! J)old b (10)
V(X)_d +(f(X)- Dj), dj+1'dj (7)
o D, 16 2
5 N, Pri t
51 [\P3 Pn2 T,
2)
M Ne 0
N M £
ELI
M P
M P i uM) @
U,(M)=a’ P(i,d)+(1-a)" E, (11)
a P(i,d) i M
d
5.3
M Uwm
U, =1- P, (8)
(8)
+
5.2
1)
2)
1) 3)
4) i j M i
2 J M U,(M)
i ] P(, J) U;(M)



7 - 53
5) Ui(M)<Uj(M) M Message M to node N
. if N == destination node of M then
] N receive M
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ifmTTL==
deletem
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