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i Introduction

~ Mobile sensor is useful to coverage
requirements and sensor failure

> in some environment, remote harsh or
disaster areas can’t access again, it is

necessary to make use of mobile
sensors to reach an adequate coverage
level
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i Introduction

> Challenge:
» strict response time requirement
» shouldn’t affect the application
> minimize its effect while application working

~ must achieve balance energy costs with
response time

~ balance the energy cost of a single node with
the overall network energy cost to ensure max
network lifetime
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i Introduction

> Sensor relocation method
. VEC
> Minimax

» Two-phase method
» Finding the redundant sensors
~ Sensor relocation
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i Two phase relocation solution

» Finding the redundant sensor
~ broadcast advertisement
~ broadcast request R R
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Fig. 1. The system model
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i Finding the redundant sensor

> Grid-Quorum solution
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i Find the redundant sensor

~ How to get the closest redundant
sensor ->stopping criteria
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Fig. 2. Stopping criteria
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i Sensor relocation

> Direct movement
adv--t SRR i
Disadv--{f1 135~ [V, 4 bo[
%ﬁ:f " T ;@ﬂ@m[%\[ I;IEN,&KI: T
"ﬁ*ﬁ‘fﬁﬂﬁf et

> Cascaded movement
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i Sensor relocation

> Cascaded movement
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i Sensor relocation

~ How to select cascading node

~ may affect the sensing or the application
task, to achieve the time requirement of
application, the movement must take place

in TI.
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Cascading schedule

» achieve balance of max remaining energy and min
energy consumption

~ Two cascading schedule with
E1-Eminl <= E2-Emin2

E: the total energy consumption of whole system
Emin: the minimum remaining energy of the system

» The cascading schedule with min difference
between the E and Emin is the best
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Cascading schedule

~ Modified Dijkstra’s algo

ModifiedDijkstrai Graph G(V.E), Vertex so)

Initialization: S = {s0}, Q@ =V

DeleteEdge(sq.0)

while not Empty ((})
. LetF = {{sk,51) | (sx,81) €5 x Q,

dig = (Th +t5) * SpEE'f_'E}

2. Find {s;,s;) € F such that V{sg, s} € F,d;; < dip
3. a; predecessor = sy

4. t;=T;+t; —d;:i/speed
5. P{=P;—dj

6. Add s; 10 S

7. DeletedEdge(s;, #;)
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Cascading schedule

[nitialization: E =0, Emin = -2, E' =0, Emin' = —1
while (1}
I.  find the shortest cascading schedule using
the Modified Dijkstra’s algorithm
record the minimum remaining power as Emen'
delete all edges sis; if F; — diy < Emin'
if £ — Emin’ < E — Emin then
E=F Emin = Emin’
else
return the previously calculated schedule
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Cascading schedule

2500 - - T . . . 10

2000

)

total snargy consumption — __."'

=&
n
=
T
1
T

meee et B e

'
Recowary tims (s)

al ramaing snargy

T T e rRcov ary time et
'-u-"' "-u...........-.u...-....-..-.u--"'

1 2 3 4 & 8 T 8
Cascading Schaduls

2005/3/28 Lee Wei Shun,MNet Lab

15



L il DL L

g8 56 e
pad ={J . 3
it ™,
; Sih
P———El__""“: Cr’// &
S
h : 7
; S6 :
““_\_“hu D-—-—'_'_'_'_._._- g_r.__.
i 84 e
2005/3/28 Lee Wei Shun,MNet Lab

16



45F -
II"‘" ; XA " !HI! x i !-ﬂ- n;:":— AR [ AN
40F .
0 36 T
]
[ 30k -
E 261 o Cascaded Movemant | 4
: Kk WIOR
+ 201 .
é 154 .
10k -
5_
oomoo I:I:|E EI:In DnIIIEl? I:II:|I:I:I:I:|nI:I a IE:I I:Inn
I]III 5 10 15 20 25

{a) Number of sensors moved

2005/3/28

35
Distancs batasan the dead sensor and the cleesst radundent sarsorm)

Mnirmum mmaning anergy of @l he sareas (J)

g

g

:

:

2

;

;

Performance evaluations

Cascaded Movament
WOR

0

5 10 15

20

25

X &

Distancs bestasan e dead sansor and the cosest redundent sensar

Lee Wei Shun,MNet Lab

(¢} Minimum remaining energy

17



PELAIYEY Ul =l

i

—

-

—

1 1 1 1
] ld“EE":&:I'E":l Hl:l".'ETI'IEII'Il
Cirel rovennant
&l i
4+ £ e
at o
|:|_ -
=
E._ ] -
& £ .
_|:|':I o

4r " oo 0O a] o o ]
|:FF oo B o H o oo Lo oo

2 vl i [n]] (u] 1 un] 1 1

[ 5 10 15 20 25 30 35

Cizslanca betvsan the dead sensor and the dosest redurndent sansorm)

{a) Relocation time

2005/3/28

Mnimum mmaning anargy of Al ha sansos L)

‘L Performance evaluations

1205 T T T T T T
00l OOmEn O 000 OO AmEO00 g o oog
o o
o

18a5E-

=

1885

gl

o Cascaded Mavement
Cirsct mowamant
16?5 1 1 L 'l 1 1
o & 1d 15 20 25 H A

Cizlancs betwsen the dead sareor and the dosest redurdent sensarjmi

(¢) Minimum remaining energy

Lee Wei Shun,MNet Lab

18



i Conclusion and Discussion

» Solves the problem of sensor relocation which
can deal with sensor failure effectively and
minimize the effect on applications

> The cascaded movement can reduce the
relocation time

~ To find the best cascading schedule can
minimize the difference between the total
energy consumption and the minimum
remaining power
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