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Abstract: This paper proposes a distributed energy-efficient data gathering and aggregation protocol, in which a
node, according to its residual energy and the strength of the signal received from its neighboring nodes,
independently makes its decision to compete for becoming a cluster head. In addition, assume that the inter-cluster
communication data in a multi-hop manner is sent to the designated node, it then sends the gathered data by the
whole network to the base station. DEEG also proposes a simple approach to solve the cluster coverage problem.
With the increase in node density, this approach produces a linear sensor network lifetime in the number of nodes.
Experimental results have shown that compared with another two data gathering and aggregation protocols--- leach
and PEGASIS, the DEEG algorithm, in the best case, can lead to the increase of sensor network lifetime by 1800%
and 300% respectively. Moreover, since all the nodes in the sensor network die in the last 40 rounds (the last node
dies) in DEEG protocol, the reliability of the sensing information in DEEG is higher than that in LEACH and
PEGASIS.
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count PRI,count
1
1. Ifround=1
2. Bs_str=Receive_Str(msg form BS)
3. If round%count=0
4. Broadcast(§S—ID)
5. Receive Str(msg from neighbor in §’s cluster range)
6. PRI=Avr Str(all neighbor in the cluster range of S)
7. p:max(pch7 pmin)
8. is_CH=false
9. while(p<=1)
10. If New_CH!=empty
11. Add(CH_Set, New_CH)
12.  If CH_Set=empty and p!=1
13. If random(0,1)<=p
14. Broadcast(S>ID, temp, PRI)
15.  Else If CH_SET=empty and p=1
16. Broadcast(S>ID, CH, PRI)
17. is_ CH=true
18.  Else If CH_Set!=empty
19. cluster head=Max_PRI(all nodes in CH_Set)
20. If SeCH_Set and S has highest PRI in CH_Set
21. If p=1
22. Broadcast(S—ID, CH, PRI)
23. is CH=true
24. Else
25. Broadcast(S—ID, temp, PRI)
26.  p=min(2*p, 1)
27. Ifis_CH=true
28. Broadcast(S—ID, CH, PRI)
29.  Else
30. If CH_Set=empty
31 Broadcast(S—ID, CH, PRI)
32. Else
33. join_cluster(cluster_head, S—ID)
S
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Table1l Simulation parameter
1
Parameter Value
Network size (100x100),(150x150),(200x200),(250x250),(300x300),(350x350),
Sink vosii (50,175),(50,200),(20,215),(50,230),(50,245),
1nk posttion (50,260),(50,275),(50,300),(50,400)
Node number 100,150,200,250,300,350,400,450,500,1000
Threshold distance(d0) 75m
Cluster radius(rc) 30m
Coverage radius(rs) 12m
Eelec 50nJ/bit
e fs 13pJ/bit/m2
e mp 0.0013pJ/bit/m4
E fusion SnJ/bit
Data packet size 500 bytes
Broad packet size 25 bytes
Packet header size 25 bytes
round 5 TDMA frames
Initial energy 2]
DIRECT,LEACH,PEGASIS DEEG 4 ,
R 4.3 DEEG
DEEG-1 DEEG-2( )
4.2
DEEG s 100mx100m 200mx200m
200 . A Nopti» 3)
Ny = [ 2Avea/N2712 | , DEEG , [2.5%Ngp |
98%, Ne= 3% Nopg | ,  DEEG :
A e s A . 6 100mx100m,
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