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flows�Sensor network is modeled as a directed graph G with edge set A and node 
set N.�     represent the data flow on edge (i,j), generated by sensor k.�The 
cost of unit flow on edge (i,j) is     .�Data compression with explicit side 
information�Data rate is a function of available side information.�Simplifying 
assumption: data rate is a function of helper number.�Spanning tree 
routing�Spanning tree is not necessarily optimal as shown in Fig. 2. Case (c) 
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gains as helping sensor number 
increases.��¡�,���������)���������Z�Œ�����B�����������B���������ª�



����������� � ����ðd����� 
ð����ð���� 
��ƒ� 

ð0���������€�ÜW��¿�����������¿�����À�����ÿ���
 ����������ð����À*à.À?ž.���ð������Ÿ�����������¨�¨���Fig. 2. Routing 
structure comparison. Distance to fusion center is D, and distance between 
sensors is d. Data rate is R w/o side information, and r w/ side 
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tree�Traditional address-centric routing algorithm, efficient, but sub-
optimal.�Directed diffusion�A paradigm for data-centric routing proposed by 
Intanagonwiwat et al.�Greedy incremental tree�One of the popular sub-optimal 
solution to Steiner tree problem.�Balanced SPT/TSP tree�Combine SPT and 
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4n�  ÇZ���ð������Ÿ�����������¨�Ç���Basic idea�Local side information is 
processed first, then information from other sens-�ors are used to further 
reduce the rate. The additional gain brought about �by Distant samples are 
continuously monitored.�Encoder block diagram��������Simulation 1: acoustic 
source�The configuration of the sensor field is shown in Fig. 3. Coding 
gains:�����Simulation 2: weather data�Consider the daily mean temperature 
measured at Hongkong, Macau, and �Datong. We compress the data from Hongkong 
using those from Macau and �Datong as side information. It is expected that 
Macau provides a higher gain �(10.08) than Datong (0.09) as it is close to 
Hongkong. The input and outputs �of  encoder is shown in Fig. 
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