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A Study on Distributed Power Control for Energy Efficiency
in Multicast Routing
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Abstract

The classic routing algorithms try to minimize the number of hops to reach a destination. In our DPC(Distributed
Power Control) this hop-by-hop power level selection is also used to select the path guaranteeing low energy con-
sumption. The main goal is to realize a dynamic protocol able to be aware of mobility and to automatically set security
threshold in order to get the best performance in every situation. In conclusion, the simulation DPC has improved
energy gain of the AMRIS routing algorithm at the narrow area, and ODMRP routing algorithm has improved energy
gain at the wide area.
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Fig. 1. Py and T, vs E, with active node num-

bers as parameter in AMRIS Routing mode
using DPC(area 100 mx100 m).
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E 1. AMRISS} ODMRP 89 A% AHAY
100 mx100 m, 5% T E=4)
Table 1. The performance of AMRIS and ODMRP
(area 100 mx100 m, active node=4).

Secth € [%] P [%] T

0 dB 259 -0.01 1.01

5 dB 18.8 0.6 1.00
AMRIS

10 dB 11.1 0.1 0.98

15 dB 4.18 -0.2 1.01

0 dB -8.14 -0.8 1.21

5 dB -61.9 -04 1.21
ODMRP

10 dB -90.6 -04 1.18

15 dB -104.2 -0.3 1.18
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Fig. 2. P, and T, vs E, with active node
numbers as parameter in ODMRP routing
mode using DPC(area 100 mx100 m).
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H 2. AMRISS} ODMRP #¢89] A% AiHAY
900 mx900 m, TF E=4)
Table 2. The performance of AMRIS and ODMRP
(area 900 mx900 m, active node=4).

Secth e[%] P [%] T

0 dB 25.1 -8.1 0.96

5dB 72 -04 097
AMRIS

10 dB -6.35 =03 0.99

15 dB -5.78 1.1 0.99

0 dB 355 -43 1.03

5 dB 7.03 -1.6 1.03
ODMRP

10 dB -3.85 0.9 1.02

15 dB -64 0.6 1.02

# 3. AMRIS 298 A o]
Table 3. Energy gain for AMRIS routing.

Energy gain, €[%)
100 mx100 m | 900 mx900 m
o df“”‘ 0d3 | 1548 | 0dB | 15dB
4 259 | 418 | 251 | -578
6 297 | 697 | 465 | -2.74
10 315 | 895 | 171 | —171

B 4. AMRISIIM P, T ¥Z(HYH 100 mx100 m)
Table 4. P, vs. T for AMRIS routing(area 100

mx100 m).
P ,[%] T
Actmie“h 0dB | 15dB | 0dB | I5dB
4 ~001 | 02 101 | 101
6 063 | -076 | 098 | 097
10 051 | -065 | 09 | 097
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Fig. 3. Py and T, vs E, with active node num-

bers as parameter in AMRIS routing mode
using DPC(area 900 mx900 m).
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E 5. AMRISAA P, T HlZ(F9Y 900 mx900 m)
Table 5. P, vs. T for AMRIS routing(area 900

mx900 m).
P %] T
s desmh 0dB | 15dB| 0dB | 15dB
4 Y 106 | 09 | 099
6 “73s | o1 | 099 | o098
10 T585 | —114 | 133 | 10
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Table 6. Energy gain for ODMRP routing.

Energy gain, &[%]
100 mx100 m 900 mx900 m
s Secth| g g | 15aB | 0dB | 15 B
4 -8.14 | —104.2 35.5 ~6.4
6 -14.1 | —1202 377 -6.9
10 —116 | —1256 385 -531
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Fig. 4. P, and T, vs E, with active node

numbers as parameter in ODMRP routing
mode using DPC(area 900 mx900 m).
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H 7. ODMRPIIA P ,, T H2(FY 100 mx100 m)
Table 7. P, vs. T for ODMRP routing(area 100

mx100 m).
P [%] T
s des“th 0dB | 15dB| 0dB | 154B
4 —081 | —034| 121 | L8
6 ~057 | -071| 192 | 178
10 002 | 001 | 114 | 115

# 8. ODMRPYA P,, T HIZ(FY 900 mx900 m)
Table 8. P, vs. T for ODMRP routing(area 900

mx900 m).
P ,[%] T
o dese“h 0dB | 15dB| 0dB | 15dB
4 —427 | 06 103 | 102
6 423 | 149 | 101 | 100
10 —649 | 02 108 | 105
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