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The performance of wireless
networks iIs limited by mutual
Interference between stations.

Interference Is a short-range
effect among ‘neighboring’
stations.

The resulting Iinteraction among
stations in a wireless network Is
similar to that found in the Ising
model In statistical mechanics.

Ising Model
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The Ising model was originally
used to model a spin system In
stationarity, where a spin system
consists of a number of

sSpins on a regular lattice.

The spins can be in ‘up’ or ‘down’
states, and their states are
affected by an external magnetic
field acting on them and the
Interactions between neighboring
sSpins.
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Spins = wireless stations
*'Up’ = transmitting
*Down’ = idle

Each station probabillistically
decides Its state In the current
time slot based only on the
observed states of its neighbors
and Its own state in the previous
time slot.
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Stationary Behavior

It &, (v, x) = &;(x;y,), the stationary
behavior can be represented by
an Ising model.
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Performance Evaluation
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Optimal (One-hop) Throughput

Collision Channel: 0.3431
(Slotted ALOHA: 0.2963)

Multipacket Reception Channel:
(Slotted ALOHA: 0.5)

Optimal Parameter Choices
Collision Channel:

J' >0, h<«0, J«0, h>x2J
Multipacket Reception Channel:
oJ’>0, JxO

oJ'<-|h|, 3>0
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J >0, h«0, J«0, h>x2J
Only favors transmissions when both
neighbors are idle.
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J'<«-|h|, J>0
Time Sharing
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J >0, J<x0
Channel Capture
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