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Wireless Ad hoc Networks 1/2

Characteristics of ad 
hoc networks

� No fixed 

infrastructure.

� Dynamic topology.

� Node heterogeneity.

� Node autonomy.

� Extensibility of 

network height.
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Wireless Ad hoc Networks 2/2

Applications of ad hoc 
networks

� Help operation 

(earthquake, 

inundation, etc)

� Cultural 

communications 

(scientific conferences)

� Home networks.

� Sensor networks.
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The challenges in ad hoc 
networks

� The limited energy supported by each mobile node 

(short lifetime of the nodes and ,consequently, of 

the network).

� The nodes Mobility (unpredictable and frequent 

change of the topology). 

� Radio problems (interferences, collisions).
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Work motivations

Our contributionOur contribution : we propose to vary the 

transmission range according to the needs 

of node.
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Analysis of related works 1/2

General contextGeneral context energy saving in ad hoc networks

Existing worksExisting works two modes of energy saving:

1. Continuous Aware Mode (CAP) : 

permanent listening.

2. Power Save Polling Mode (PSPM). 

LimitationsLimitations In some case as the routing, the terminal 

must be in permanent listening in order to 

transfer the packets.



8

Analysis of related works 2/2

SolutionsSolutions proposes an algorithms in the goal to 

conserve the energy. 

LimitationsLimitations the analysis of these algorithms reveal 

some gaps among others:

1. They consider that all nodes are 

homogeneous (capacity, behavior).  

2. They are suitable for the environments 

with a low mobility.
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Our

contribution
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Principle of our contribution

� Proposes a new algorithm which is generic and  

completely distributed.

� This algorithm : - takes into account the needs of each 

node.

- can be used by all routing algorithms 

for ad hoc networks.

- is closer to the reality (the node 

mobility is completely arbitrary and it 

reaches 80km/h).
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Proposed algorithm (1/3)
Node broadcast packet (address, position, 

stamp_time)

Neigbhor nodes

- Calculate the distance
- Calculate the time send (Ts)

If
Ts <= 

If neigbhor 
list is empty?

If 
neigbhor list is 

satured?

- Add the sender to neigbhor list.
- Set Tr at the farthest neigbhor distance

Set power level according to the Tr

Set transmission range (Tr) at 
the maximumYes

Yes

No

No
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Proposed algorithm (2/3)

The goals of our algorithm are: 

1. Save the energy in IEEE 802.11g.

2. Keep the connectivity in order to satisfy some 

QoS .

3. Minimize the control messages (the ∆t is chosen                  

according to the node speed).
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Proposed algorithm (3/3)

Initial topology
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After time t1
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Simulations (1/2)

� The proposed algorithm is simulated in NS-2 environment.

� The performance metrics are:

1)    Energy used :

Eused = ETx + ERx =  (PowTx * t )+ (PowRx * t )

2)    Connectivity : number of neighbors of each node 

3)    Probability that node remain paused :

Ppause = E(P) / (E(P) + E(L))

E(P) : the expected length of a pause.

E(L) : the expected time elapsed between two pauses.
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Simulations (2/2)

� The results of our algorithm are compared with those of IEEE 802.11g.

� We took as reference model CISCO aironet 802.11g wireless card bus                 

adapter.

� The transmission range in 802.11g is fixed.

� In simulation, we use the following parameters:

- Number of node : 10, 20, 40 and 80.

- Area : 1000 × 1000.

- Maximum transmission power : 18 dBm.

- Maximum speed : 5-80 m/s.

- Random waypoint mobility model.
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Simulations results (1/4)

� Energy max = energy

used by IEEE 802.11g.

� Ratio near to 0 ⇒

energy used by our

algorithm is inferieur

than the one of IEEE 

802.11g.

� Quantity of used 

energy increases with 

the increases of the 

speed of the nodes. 10 20 30 40 50 60 70 80
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Simulations results(2/4)

� Connectivity factor  = 

1/ number of connected 

components. 

� The connectivity 

factor increases with 

the increase of node 

speed. 

� We conclude that if 

the connectivity factor 

brings closer to 1 the 

nodes can better 

communicate in the 

network. 
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Simulations results (3/4)

� The used energy 

increases with the 

increase of the 

connectivity factor 

whatever the speed of 

nodes or their number 

in the network.

� It is necessary to find 

a compromise between 

connectivity and 
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Simulations results (4/4)

� the ratio of connectivity 

factor decreases with 

the increases of the 

pause time. Therefore, 

the node can lose its 

neighbors if it prolongs 

its pause time.
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Conclusions and future 
research

� We presented a new algorithm to control the 

energy used by varying the transmission 

range in  IEEE 802.11g. 

� The aim of this algorithm is economizes the 

energy of the nodes and keeps the 

connectivity between them.
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Thank you for 
your attention


