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Random Waypoint Mobility Model

» Move directly to a
randomly chosen
destination

» Choose speed uniformly
from [Vmin, Vmax]

» Stay at the destination for
a predefined pause time

» Repeat from the beginning
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Random Waypoint Considered
Harmful

» Yoon, Liu, Noble

« Random Waypoint Considered
Harmful, INFOCOM 2003, S.
1312-1321 12

» Problem: o

* If vmin=0 then the average speed
decays over the simulation time
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Random Waypoint Considered
Harmful

» Random Waypoint (V i, Vinaxs Twait)-Model

 All participants start with random position (x,y) in
[0,1]x[0,1]

« For all participants i € {1,...,n} repeat forever:
- Uniformly choose next position (x',y’) in [0,1]x[0,1]
- Uniformly choose speed vi from (V i, Vimaxl
- Go from (x,y) to (x’,y’) with speed v,
- Wait at (x',y’) for time T, 4.
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Random Waypoint Considered
Harmful

» What one might expect
« The average speed is (Vmin + Vmax)/2
« Each point is visited with same probability
* The system stabilizes very quickly
» All these expectations are wrong!!!
» Reality
 The average speed is much smaller
* Average speed tends to O for Vmin =0
* The location probability distribution is highly skewed
* The system stabilizes very slow

 For Vmin = 0 it never stabilizes
» Why?
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The Average Speed is much
Smaller

» Assumption to simplify the
analysis:

» Replace the rectangular area by an
unbounded plane

* Choose the next position uniformly
within a disk of radius Rmax with the \
current position as center '

« Set the pause time to O:
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The Average Speed is much
Smaller

» The probability density function of speed of each
node

V;ni n < v < ‘/m ax

» Given by

Jv(v) =
( ) vaax — ‘/min

» since fy(v) is constant and

“/nlax
/ fv(v) dv =
J 1

)=Vmin
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The Average Speed is much
Smaller

» The Probability Density Function (pdf) of travel distance R:
27
fR(7) - R2 for 0 <r < Rpax

‘max

» The Probability Density Function (pdf) of travel time:

(2 (Vaax + Viin + Vinax Vimin) 0 < s < fimax
3R2 max min max ¥min/ — —  Vimax
max
3
fS(S) — < 2Rmax 1 — 2len 8 M < 8 < %
2 , Vmax _ _ min
3(Vmax — Vmin) 32 3Rmax(vmax — Vmin)
> Rmax .
\ O S T Vmin
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The Average Speed is much
Smaller

» The Probability Density Function (pdf)

of travel time:
( 28

2 2 Rmax
3Rr2nax (Vmax + Vmin + Vmamein) 9 0 S S S Voo
fS(S) — < 2Rmax 1 . 2‘/'I'?lll'l S Rma,x < S < Rmax
3(Vmax — len) 82 3R?nax(vmax — len) ? Vmax — — Vmin
Rmdx
\ O 5 2 Vmin

fs(s)
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The Average Speed is much
Smaller

T
» Average speed of a node V lim l "U(I‘,)(]t

K(T) |
k=1 'k

E [R Vtm ar — Ymin
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Problems of Random Waypoint

» In the limit not all positions occur with
the same probability

» If the start positions are uniformly at
random

* then the transient nature of the
probability space changes the
simulation results

» Solution:

 Start according the final spatial
probability distribution
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