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Motivation

The decision to select a good set of protocols for a given task
before a WSNs practical deployment is an important issue.

Simplyfy the design procedure to allow more unspecialized
users.

A system which can offer a good solutions based on
expert knowledge and can be easily used is strongly
desired by a wider audience of users.
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Global I/O

Global Input and Output

S N D T
A  s e n s o r  n e t w o r k

 so lu t ion

G A  r e l a t e d  p a r a m e t e r s

N e t w o r k  T o p o l o g y  a n d  

e n v i r o m e n t a l  r e l a t e d  I n f o r m a t i o n

A p p l i c a t i o n   p a r a m e t e r s

A p p l i c a t i o n  r e q u i r e m e n t s  

fo r  t h i s  spec i f i c  s cena r io

Jin. Fan, Prof. D.J. Parish SNDT:a genetic algorithm-based Sensor Network Design Tool

mailto:Jin.~Fan <J.Fan2@lboro.ac.uk>?subject=SNDT%20a genetic algorithm-based Sensor Network Design Tool
mailto:Prof David Parish <D.J.Parish@lboro.ac.uk>?subject=SNDT%20a genetic algorithm-based Sensor Network Design Tool


Background and Motivation
What is SNDT?

Methodology
Framework and Implementation

Case study

Global I/O

Challenges for SNDT

Challenges

Performance evaluation system

Optimization techniques

Find one fair simulation tool to execute the experiment
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WSN performance modeling
How a GA fits in?

Assessment of a WSN

How do we evaluate the WSN performance under different
protocols configurations?

Objectives Optimization parameters Performance
measures

M1 One-way delay OWD

M2 Loss LSS

M3 Time when first node died TFD

M4 Time when half nodes died THD

M5 Energy consumption per useful bit EPUB

Table: Metrics used when assessing the performance of a WSN
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WSN performance modeling
How a GA fits in?

Performance function

Given the metrics we consider, a linear weighting function measures
the quality and the performance of a WSN design is derived.

fperformance (X ) = W ∗ M (X ) (1)

fperformance(X ) =
5∑

i=1

wi ∗ Mi

= wOWD ∗ OWD (X ) + wLSS ∗ LSS (X )

+wTFD ∗ TFD (X ) + wTHD ∗ THD (X )

+wEPUB ∗ EPUB (X )
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WSN performance modeling
How a GA fits in?

Apply a GA into our problem

Problem representation

The formulation of the fitness function

The choice of the genetic operators and the selection
mechanism
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WSN performance modeling
How a GA fits in?

an example of a Chromosome Structure
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WSN performance modeling
How a GA fits in?

Fitness function

Importance coefficiencts A are introduced to eliminate the
difference in the scale of different performance metric.

ffitness (X ) =
1

A × fperformance (X )
(2)

ffitness(X ) =
1∑5

i=1 αi ∗ wi ∗ Mi

(3)
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WSN performance modeling
How a GA fits in?

Genetic operators and selection mechanism

The one-point crossover, applied with some specific probabilty
pc .

the classical mutation for binary representation, which swaps
bits of each string (0 becomes 1 and vice versa) with a
specific low probability pm .
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System solution
Implementation

System components

G A    r e a s o n e rD e c o d e r

U s e r  i n t e r f a c e

v i sua l i za t ion

 s y s t e m

Application scenarios
 and desired performance

GA parameters

NS2 SIMULATOR

C o n f i g u r a t i o n

 a t t r i b u t e s

Analysis  Tool

M e t r i c s

Generat
Weight Vector

S o l u t i o n

S N D T

Query
Engine

Sensor network
Design Solutionu s e r

Jin. Fan, Prof. D.J. Parish SNDT:a genetic algorithm-based Sensor Network Design Tool

mailto:Jin.~Fan <J.Fan2@lboro.ac.uk>?subject=SNDT%20a genetic algorithm-based Sensor Network Design Tool
mailto:Prof David Parish <D.J.Parish@lboro.ac.uk>?subject=SNDT%20a genetic algorithm-based Sensor Network Design Tool


Background and Motivation
What is SNDT?

Methodology
Framework and Implementation

Case study

System solution
Implementation

GA related challenges

Population Size is determined to 10

The probabilities of crossover and mutation are identified as
0.8 and 0.008 respectively

The type of crossover and mutation
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System solution
Implementation

The evolution progress in SNDT
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Emergence Detection

Respond to an emergence as
soon as possible

keep active just as long as
the event detected

Jin. Fan, Prof. D.J. Parish SNDT:a genetic algorithm-based Sensor Network Design Tool

mailto:Jin.~Fan <J.Fan2@lboro.ac.uk>?subject=SNDT%20a genetic algorithm-based Sensor Network Design Tool
mailto:Prof David Parish <D.J.Parish@lboro.ac.uk>?subject=SNDT%20a genetic algorithm-based Sensor Network Design Tool


Background and Motivation
What is SNDT?

Methodology
Framework and Implementation

Case study

System Input for an Emergence Detection scenario
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System Output
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Comparing SNDT solution with other two empirical
solutions

Solution Routing protocol MAC protocol number of nodes

Solution 1 AODV TDMA 100

Solution 2 DSR IEEE802.11 100

SNDT Solution DSR SMAC 56
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Performance Comparision

The performance of each networking solution is assessed with the
End-to-End delay, loss and EPUB.
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Conclusion and future work

Conclusion

SNDT is proposed to optimize a WSN design

The design progress is based on the evolutionary optimization
procedure of Genetic Algorithms.

A well-informed performance function considering network
connectivity, application-specific requirements and energy
conservation, is derived to measure a WSN operation

Future work

test it under different application scenarios

Other configuration attributes such as error handling
mechanisms, environmental effects will be considered
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Thank you

Questions?
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Wireless sensor networks simulation software
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Protocols considered in current SDNT

APPLICATION

 LAYER

FTP ,CBR,

TELNET

TRANSPORT 

LAYER

UDP, TCP
ROUTING 

LAYER

D i r e c t e d  

Diffus ion,LEACH,

 SPIN,Flood ,  

DSDV, DSR,

AODV etc .
MAC LAYER

8 0 2 . 1 1

SMAC,DMAC,

TDMA,

8 0 2 . 1 5 . 4 PHYSICAL

 LAYER

T w o  w a y  g r o u n d

S h a d o w i n g

F r e e  s p a c e

Omni -d i r ec t i ona l  

a n t e n n a  w i t h  

u n i t y  g a i n

R a d i o  p r o p a g a t i o n  

m o d e l s  w i t h  

a t t e n u a t i o n

LEACH,  SMAC,  DMAC,  F lood ,  SPIN,Di rec ted  

D i f fu s ion  e t c .  p ro toco l s  a r e  no t  ye t  been  

i n c o r p e r a t e  i n t o  U S C ’ s  N S 2  d i s t r i b u t i o n , b u t  

t h e y  c a n  b e  r e t r i e v e d  f r o m  r e s p e c t i v e  

deve lope r s ’  s i t e
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