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Research on weak greedy routing over graph 
embedding for wireless sensor networks 
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2. Computer School, National University of Defense Technology, Changsha 410073, China) 

Abstract: The greedy routing in sensor networks can be classified into two categories, strong greedy routing and weak 

greedy routing. The weak greedy routing protocol needs geographic location and strong greedy routing needs greedy em-

bedding network. In order to solve these problems and minimize operation complexity and energy overhead, a 

light-weight tree-based network embedding graph (TNEG) was proposed and over the TNEG, a local monotone function 

was designed and two routing rules were proposed, then two weak greedy routing protocols, TGR and biTGR were de-

signed. The simulation shows two protocols achieve good performance on path stretch factor and load balance factor. 
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�FJ 2��� S'[iS, rS]* D'[iD, rD]5h�
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�ä�� DZQ, rSJP^ 2�¬©PÆ 3p\ª5 

 
(a) S! D�� 1"#$ rS %rD 

 
(b) S! D�� 2"#$ rS < iD 
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1) rS«rD: «�¬^�D�V SeB���3

���_���5«�¬>e S¬¹ D5  

2) rS <iD: R«�¬^�S* D/Ne 2~®
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���TBR(tree based routing)�������Y
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)[12,12]��UV�à����[11,12]¬¹��

[12,12]�SQ�� [7,8]UV�Í���Y�

[11,12]�[hs�Y�����[4,8]5SQ�~�

��³������ (tree based and one hop 

knowledge routing)��X5����³��E§L
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i x y r
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− −
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< <
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���sgn(n)e¿À��� n>0 ��sgn(n)=1f

� n<0��sgn(n)=−1fsgn(0)=05[x,y] W\���

� ¥Á����������i x § y5 

a��i'1) iS <x2 < x1<iDh y1>rS�y2 >rSf

2) iD < x1 < x2 < iS��f (x1,y1) < f(x2,y2)51)* 2)�¿

¹m~���*���� ID�hãmK5) 1�¬

Qi� iS < iD��pJñò(y�) L~ rS����

�������im~ x �RM+(iS , iD)�B¢�
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� 2  Åc��²5C = {N|N ∈N (S)�� iS 

<iD���i iS<iN<iDÝ½� iD<iS���i iD <iN<iS5 

���N (S) W\�� SR����pJ��

²í5B�z{��e®¯¬µ\ô 2�³´' 

1) z{³´5PÌC heõ�^_�e�i

min{f (iN,rN) > 0, N ∈C }���f 

2) ��³´5PÌC =φ�^_���e��
������5 

Æ 5�¿¹z{³´5B�z{³´*��G

À�FG¹ TGR(tree based greedy routing)��(��

1)5P�p´ TGReÁz{�����Se�B�

z{³´)h�^_�����Å���ÏÐDs
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(a) rS<iD 

 
(b) rS�rD 
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�� 1  �~ TNEG �Áz{���� TGR 
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�¿'^_��� N 

1) PÌ S. ID=j�´Ç»f 

2) È´,�É N = Pf 

3) PÌ i < j § r,´ÊË²íC ��È:R�

i C. ID § j § C. RangeÌ�� Cf 

4) PÌ:R,´ N = C,��¿ N,��Ç»;PÌ

h:R�� 6)f 

5) ÊË H ���È:R�� H �i (H. 

Range-H. ID)<Rf 

6) PÌ:R,cd�i H. Range-H. ID���

�� H0,N= H0f 

7) PÌh:R�/e(a)7(b) 2�¬'(a)P

Ì r <j�RH �)� ID�� j���7�i H. ID<j

����e Nf(b)PÌ i > j�RH �)� ID��

j�����i H. ID>j����e Nf 

8) �¿ N5 

5  ���� 
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lÎ��´>« 2©ªÍ�ÎÏªÍ5¸¯�PÌ

_�ÆeüÉ$Æ�´¶\:RÎÏªÍ5 

3.1 ��¿������.j¸��#���



� 12� 	
������������������������  93  

 

_���U&:R����B���~����
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(a) !"#$                    (b) %&#$ 
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R 3.1 ��������.������°J
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m�ÒÓ��¬����ÒO À/��M

+��°J¥¦lãÒ�A�����M+�m

K5«�ÓIÆ 6(a)p\�����R����/

²ÔÕ5OPQ�RÆ 6(a)��PÌ�� D([4,4])

� Ö¤�� G([6,6])�ÒÓ TBR����E��

�.e[4,4]→[2,4]→[1,7]→[5,7]→[6,6]5P�PÌ

E�����.�*��PÆ 6(b)p\���� D

��� G��.e[3,3]→[4,4]→[6,6]→[7,7]5�Q

U��äã_���hã��îï�ä���@&
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K�¦����&R�Lñò]ó�i��@5R

���.��:RÎÏªÍ�h°J¥¦ã_Ò�

���]+mK���/�#y>eM:��/

�5[�i'j¸��R���h:RÎÏ�ªÍf

ã_Ò��������iÛÜmK���/�

#y�>eÛÜ��/�5e¹Ä� TNEG�B¢

��@�_`E��îïÆ�ÛÜ���5h�R

�������TN�R��noÝ��R°Jð

BÞßno�¬^�E�ÛÜ��üqIJ ¡

@5�Ø�ÊËhàáDð�ÛÜ���[�âU

&E�B¢ÛÜ�����îï5 
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�Ø�ÊË��sØÙ[15]¾¿ Contour-cast

89��R�����ãä¬�5�cd¹ 2

�n���(B n�* R n�)���¿ãä¬�

VÑ�l�~��¹_�å!��KH�����

ëæJ_�〈bluehop,redhop〉����5Ra��K

ó����ëUVB�pR� R çãä(B çãä)

ZÊËpR� B çãä(R çãä)�#ö5�~,

���îï���P^5  

���V Bn�eB��� Bç�5���

� cd_����e?�� Bç����cd�

¶´�'RpJ bluehop �~���������

cd redhop ������e?�� B ç���5

V R çn�eB��� R ç��VãR�³´�

¯5ãRR��/�����OPQR Bç�A/

����������������/�� redhop

����3��5 

VA����� Bç* RçãäLe#ö�j
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