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Abstract: To solve the “hot spots” problem caused by uneven load energy, a novel distributed clustering routing protocol 

was proposed. Its core is an uneven clustering routing protocol based on dynamic partition(UCDP). In UCDP, the entire 

network’s energy consumption is balanced by dynamic partitioning, making the regions closer to the sink node with 

smaller nodes, which can preserve some energy for inter-region data forwarding. Considering the distance factor and re-

sidual energy factor for uneven clustering in each region, cluster-heads and region-heads work together in UCDP. Via the 

combination of single-hop and multi-hop, DBUP has established an optimal energy-balanced routing protocol. Simulation 

results show that UCDP has good stability, and significantly prolongs the network life. 
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AreaHead Selection Algorithm 

1) for every node v

j

: 

2)           compute e_cost of v

j 

according Eq(4) 

3)           compute rounds(v

j

,r) according Eq(5)    //r is current round 

4)           if rounds(v

j

,r) � 0 then 

5)                    G←v

j

 

6)                    compute R

area_comp

 of v

j 

according Eq(6) 

7)           end if 

8) for every node v

i

 in G: 

9)           compute T

n

 according Eq(3) 

10)           u rand(0,1) 

11)           if u<T

n 

then 

12)                    beAreaHeadTRUE 

13)                    for every node v

j

 in G: 

14)                              if d(v

i

,v

j

)<v

i

.R

area_comp

 then 

15)                                        give up AreaHead competition 

16)                              end if 

17)          end if 

ClusterHead Selection Algorithm 

1) for every node v

i

 in Area a

j

: 

2)          compute P of v

i

 according Eq(7), Eq(8),Eq(9) 

3) for every node v

i

 in Area a

j

: 

4)          if P(v

i

) is large than each of its neigbor node’s P 

5)                    beClusterHead←TRUE 

6)                    for every node v

k

 in Area a

j

: 

7)                              if d(v

i

,v

k

)<R then 

8)                                        give up ClusterHead competition 

9)                              end if 

10)          end if 
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|e` R%�³0å$eIH R � Area_Msg�'0

Þ$���/´¢£ N−R � Join_Area_Msg�'�

` NC%!ù�³�"�ù0eIH NC � Cluster_ 

Vie_Msg�'0�ù/é�!ù�³¢£CÒ�'0

o|e` C%�³0å$eIH C � Cluster_Msg

�'0Þ$���/´¢£N−C−R� Join_Cluster_ 

Msg�'>xy0���:�� #/�� ot

��'EF@ 

 NR+R+N−R+NC+C+N−R−C=(R+C−2)N−R (19) 

-70UCDP°±��'�¢�(@ O(N)> 

5  ����	 

@���°±�ÄU00L NS−2�ý���
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