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ABSTRACT

In this paper, we proposed energy efficient Cross Layer Protocol with communication radius which consider
transmission power. We simulated the Cross Layer Protocol with the GAF (Geographical adaptive fidelity)
which  suggested communication radius algorithm before. Using the simulation parameter, communication
radius and energy consumption rate by transmission power. We test ZigbeX Mote applied CC2420 which
made by Chipcon and applied IEEE 802.15.4. Also, we test data transmission delay with transmission power.
The performance evaluation results, The proposed algorithm shows that the energy efficiency is higher than the
GAF algorithm that is proposed before. If we use under 30 node, the energy efficient of the existing GAF
algorithm will be higher than the proposed algorithm. But, wireless sensor network operate long time and
consist of many nodes. so, the problem is not a concerning. The proposed Cross Layer Protocol can prolong

the network lifetime.
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Fig. 1. Power Control Techniques in Wireless Sensor
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X 1. ZigbeXZ AZ3F CC2420 AN
Table 1. CC2420 Communication Radius with ZigbeX

Radio Output 24 gxlAz PER 1%

Power(dBm) (m) 2 (m)
0 142 66.5
-1 122 59
3 93 46.5
-5 79 36.5
-7 68 29
-10 43 215
-15 27 13
25 9 3.8

E 2. Seamcat AlEHJEZ gk CC2420 E41 1M
Table 2. CC2420 Communication Radius with Seamcat

Radio Output Fo F41Az2] PER 1%
Power(dBm) (m) 214 (m)
0 124 62
-1 111 56
3 88 44
-5 70 35
-7 55.5 28
-10 39.5 19.7
-15 22 11
25 7 35

4.1.2 &4 Mol 1HIE & DA g 22 ofx|
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F 3. CC2420 41 Aol b2 v|E 2 F7le] 2w off7]
Table 3. Energy Consumpuon Bit and Packet in CC2420
output power

Radio Output Ene.rgy Energy Energy
Power (dBm) /bit /Control_ /Packet
(nJ/b) | Packet (uJ/p) (uJ/p)

0 208.8 16.7 60.1

-1 198 15.8 57

-3 182.4 15 525

-5 166.8 13.3 43

7 150 12 432

-10 134.4 10.8 38.7

-15 118.8 95 342

102 8.1 29.4
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Fig. 12. Operation of proposed algorithm

E 4. 4537t sebig

Fig. 4. Performance Evaluation Parameter

T2 11. GAF &32]E s
Fig. 11. Operation of GAF algorithm

- 7 R
Duty Cycle 1 ~99%
) $4l 12 ( 0dBm ) 17.4 mA
EFNESE
( 25dBm ) 8.5 mA
o A A2 66.5m
4 AE A 3.8m
Packet size 36 Bytes
Control Message size 10 Bytes
A 3V
k= 4 10 ~ 100
packet 74~ 100071
Event Time 0.5sec
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Fig. 14. Protocol operating time and energy consumption
in 30’s nodes
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