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Abstract: A wireless multimedia sensor network (WMSN) consists of adfeinterconnected, battery-powered miniature video
cameras, each packaged with a low-power wireless traresctiat is capable of processing, sending, and receivirgg dat¥WMSN
can operate in an Ad-hoc manner and hence does not requitevarkénfrastructure which adding a much higher level of iftélity
and allowing a wider range of applications such as videoesllance, health care, industrial process control, anfficramanagement.

In this paper, we propose a new dynamically efficient stsategchedule the activities of sensor nodes in missioneatisurveillance
applications according to the node’s redundancy level ugition results show that our strategy outperforms thetiegisvork in terms

of average capture rate, network lifetime, and percentégetive, sleep, and dead nodes.

Keywords: Wireless Multimedia Sensor Network, Cover set, Bezier esy¥ield of View, Network lifetime.

1 Introduction It is critical to reduce data redundancy as much as
possible because of the high cost of communicating and
WMSNSs deploy a large number of scalar sensors (i.e.processing the multimedia data in WMSNs. In WMSNSs,
motion, temperature, light, etc.) in conjunction with a unlike scalar sensors, multimedia sensors cannot sense,
certain number of image and video sensors to collect an@ollect, and transmit multimedia data all the time this will
process multimedia dathP]. WMSNs have been quickly exhaust their battery power. Redundancy leads to
received a lot of attention very recently due to their Overlaps among the sensing areas. Therefore, determining
potential to be deployed flexibly in various applications @ subset of the deployed nodes to be active while the other
with lower costs §]. WMSNs not only boost typical nodes can sleep is the common approach to extract
applications of WSNs but also trigger new ongdp Buch redundancy. The result is an activity scheduling of the
network is particularly suitable for applications to indku ~ Se€nsor nodes in such a way that guarantees the required
multimedia surveillance (such as agriculture, water,area coverage as well as the network connectivity.
forest, fire detection), intrusion detection, habitat
monitoring, and health care delivery (such as elderly In WSN, two scalar nodes are probably redundant if
people, home monitoring), military (battlefields, border the nodes are close to each other. In WMSNs, multimedia
surveillance), disaster relied |5, 6]. nodes have a limited sensing coverage area (sector
Wireless multimedia communication is obstructed by coverage) determined by the camera constraints and its
restrictive factors in WMSNs such as high bandwidth field of view (FoV), i.e., the designed protocols for scalar
demand, application specific QoS requirements, andensor networks may not be suitable for WMSNSs. In this
severe energy constraints7,8]. Subsequently, for paper, we propose a new strategy for efficient scheduling
multimedia applications, an efficient sensor networkof nodes activities in mission-critical surveillance
deployment should take these factors into considerationapplications.
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1.1 Problem Description 2 Related work

Determining what parts of the node’s FoV is covered by
its neighbors or determining whether a sensor’'s FoV is
completely covered by a subset of its neighbor sensors is

. . a complex task which affects badly on the time
In WMSN, as the capture rate of the multimedia nodec nsumption and usually is too resource consuming for

increases, the target or events could be better detected anthionomous sensors. Otherwise. in the case of an

|denF|f|eq Bl. I_-lowe\{er, even |n.th_e case of very .C”F'Cal omnidirectional sensing, determining what parts of the
apphpauons, In active 'mode, It IS not opportunistic 10 e coverage disc is covered by its neighbor sensors
consider that multimedia nodes should always capture alan simply be done by a nod&]]

the|r. ”?ax'm“m, capture - rate. The low crmcahty The most commonly used approach to ensure a high
appl|cqt|ons dq_n trequire a .h'gh frame capture rate WhlleIevel of coverage of the monitored area while at the same
:jhe | high tcig'ca“t.)t/. ?{Jplllcatllc,ms ldo'l(o Befolrg bthe time minimizing energy consumption and extending
deployment, the criticality level's value () couo € network lifetime is to select a subset of nodes to be active
initialized into all sensors node()]. The value ofr” can and keeping the remaining nodes (redundant nodes) in
i N . - Féleep mode. The notion of the cover set has therefore,
maximum criticality Ieyel. Multiple ."'-‘V?'S of activity are o o5 introduced to define the redundancy level of a sensor
critical in some surveillance applications like intrusion 19]. The work in [L2] addressed the connected set covers
detection system bepause such systems have to be ableh?oblem to determine the maximum network lifetime
Wﬁrk on forhalqntg time on thelga&s that nxlone Imowswhen all targets are covered. b3, the authors proposed
when such intrusions  cou oceur. - AISO,  SOME 4 model to find subsets of nodes that cover the FoV area
surveillance applications may require a barrier coverage o given node in video sensor network (WVSN) and
rather than a blanket coverage. In this matter, boundar)éliscussed the performance of various cover set
se;]rjlsqr ?OQeS ofdthe arefé of mtere?rt] S.hOUItq .kt’e more actvVe, nstruction strategies. The performance of the various
while interior nodes can decrease their activity. cover set construction strategies is evaluated through
In this paper, we solve the problem of efficiently simulations to enable an efficient scheduling of nodes in

extracting the cover sets of the multimedia sensors, wher@lission-critical surveillance applications. 114, the

the sensing area is represented by a sector area FoV afthors proposed two new approaches for cover sets
not by a circle. We present a new distributed algorithmconstruction by using the specific points of triangle’s
that enables each node to extract its cover sets byertices of the node’s FoV and the midpoints of its sides.
organizing its neighbors into non-disjoint subsets, edch o~ Designing a distributed and localized protocols for
which overlaps its FoV. For autonomous sensors, thePrganizing the sensor nodes in sets for the area coverage
process of determining whether the nodes’ neighbordrocess in WMSN is an urgent method for extending the
completely cover the node’s FoV or not is a time wasting "€twork lifetime. The network activity is changed in
task which is usually too resource exhausting. Thus rounds, with sensors in the active mode guaranteeing the
without compromising the coverage of its own FoV, a &réa coverage, while all the remaining sensors are in the
node decides to be in active or in sleep mode according t§!€€P mode. The problem requirements the percentage of
its neighbor’s activity. For that purpose, we have used g@/€& monitoring, connectivity, energy efficiency definitio
model based on behavior functior 10] to adjust the of the set formation. Many different approaches have
capture rate according to the node cover set cardinaliyP€en presented in the literaturel5[16,17,18 for

and the application’s criticality level. The node’s adivi determmm_g the ell|g|b_|l|ty rule, that is, to select which

is scheduled according to its cover sets cardinality, theS€nsors will be active in the next round. The work 10][
nodes with large cardinality are likely to put in sleep used a behavior function modeled by modified Bezier
mode. We have used the scheduling model presented igUrves to define multiple activity levels model that
[10] to schedule the node’s activity in order to guarantee aPerform the application classes and allow for adaptive
high percentage of coverage of the area of interest and afcheduling. Besides providing a model for translating a

adjustable frame capture rate while reducing the energypubjective criticality level into a quantitative paranmeté
consumption. the surveillance system, the approach can also optimize

the resource usage for video sensor nodes by dynamically
The rest of the paper is organized as follows: In adjusting the provided service level.

Section 2 we discuss the related research. Sect®n Based on a coverage model a0, the authors ofg]
presents our coverage model and our cover setddressed the problem of critical surveillance applicetio
construction strategy. Section proposes a model that usesf scheduling randomly deployed video sensor nodes.
behavior functions modeled by modified Bezier curves.The result is that node with a large cover set will capture
Section 4 presents the adaptive scheduling model.faster because it can be easily replaced if it did§] [
Simulation results are presented in SecBoonclusions proposed an algorithm based on Greedy Perimeter
are given in Sectio®. Stateless Routing protocol, which is launched by the sink
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node at the beginning of simulation in order to discover
network boundary. Boundary nodes are assigned high b.y = p.y+ Rsxsin((a + 6)mod 2m). 4)
criticality (high capture rate) while low criticality is _— . .
assigne){j t(o i?]teriorpnodes. In)this paper, we presetr?t a nefpefinition 1: The cover of a multimedia node(Ca(v))
approach for constructing a node’s cover set, where eacfs & Subset of multimedia nodes such thgficov) (V'S
node constructs its cover set by taking into consideratiorf 0Y) covers the area ofs FoV. o
the correlation among its FoV and its neighbors and theP€finition 2: The seCo(v) of a nodev is defined as
correlation between the neighbors of FoVs themselves. Co(v) - {Col(v),c_toz(v),...,Coi (V)""’COW(V)}' whe_re
In [9] a cover set construction technique using the €0 (V) (i =1....,n) is the cover set numbéofv andn is
center of gravity point creates strong constraints onth€ total number of cover sets af .
neighbor selection leading to a high mean percentage op €finition 3: The cardinality of a se€o(v), (|Co(v)]) is
coverage per cover set at the expense of the number dfi€ number of cover sets in the €i(v).
sensor nodes with cover sets which are very small. When
nodes do have cover sets, the number of cover sets is also
very small. Therefore, very few sensors could be in sleep3.2 Bezier Curves
mode. On the other hand, our approach creates a lighter
constraint in the neighbor selection by making use of theThe Bezier curve representation is one that is most
intersection constraint, by this way, the number of sensoffrequently utilized in computer graphics and geometric
nodes with cover sets and the number of cover sets pemodeling. A Bezier curve is defined by a set of control
sensor (cardinality) are increased this leading to morepointsP, throughP,, wheren is the order i =1 for linear,
sensors will be in sleep mode. The simulation results2 for quadratic, ... etc).
show that the mean percentage of coverage per cover set The Bezier curve begins @& and ends af,. The
are also high. We take into account the applicationBezier curve only approximates the control points.
criticality and apply a model that dynamically defines However, the intermediate control points (if any)
multiple levels of activity corresponding to capture rate generally do not lie on the curve. A curve can be split at
(how many samples (images) are captured per unit otny point into two or more sub-curves, each of which is
time). also a Bezier curve.
Definition 4: Quadratic Bezier curve is the path traced by
the function B(t), it is determined by three control points

3 Relevant Definitions and Notations Po, P1, andPy:

12 _ 2
Here, we give the definitions and the notations that will be Bt)=(1-0)R+21-tP+Rte (0,1 (5)
used in the proposed algorithm. The tangents to the curve B andP, intersect aPy. As
t increases from 0O to 1, the curve departs frBgrin the
direction of P;, then bends to arrive & in the direction

3.1 Coverage Model and Cover Set from Py.

A multimedia sensor nodeis defined by the FoV of its

camera. The term FoV refers to a directional sensing are8.3 Behavior Function

of multimedia sensor node, which is approximately

hypothesized as an isosceles triangle in two-dimensionapefinition 5: The Behavior Function (BV) is the cartesian
space. The 2D model of a multimedia sensor neds  form of quadratic Beizer curve, thus, BV function is able
denoted by a 4-tuple (P,Rs, 6, a), where P is a random  to draw smooth curves which are achieved using three
or static position of nodg, Rs is Sensing range of, a is points Py, P1, and P, Starting atPy going towardsP; and

the orientation angle of the camera’s FoV which terminating aP (see Figure and B, 10]).

determines the sensing direction, &hd the vertex angle

of FoV as shown in Figurg. —Po(0, 0) is the origin point. _
The coordinates of verticep,(b, ¢) of vs FoV canbe ~ —Pi(Bx,By) (0 < Bx < Tx and 0< By < T,) is the
calculated using the following equations: be_hawor point. The _coor_dlnates of this point are
guided by the application risk leve? € [0, 1] through
C.X= p.X+ Rs*cOSQ. (1) the diagonal of the rectangle that is definedAgyand

P,. Levelr? is represented by the position of poRit
If r%=0, P, will have the coordinatd,0). If r® =1, P,
cy = p.y+Rs*sina. ) will have the coordinate (Ty).
—P>(Ty, Ty) is the threshold point (I> 0 and T, > 0)
represent respectively the cover set cardinality and the
b.x= p.x+ Rs*cog(a + 6)mod 27). (3) frame capture rate thresholds.
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p1 (0, T,), P=1 P2 (T T,) 4 Scheduling Strategy Description for
WMSN

In this section, we outline our proposed strategy
algorithm to schedule the multimedia nodes activities in
WMSW. First, we determine the cover sets for every node
v, then we model the Behavior Functions using Bezier
Curves and then we provide a step by step description of
Low critical our scheduling algorithm.

level

val,pz(x)

Y=

> 4.1 Determining Cover Sets

Po(00) X p1 (T, 0), 1°=0
Fig. 1: The Behavior curve functions. In our model for determining cover sets, we use three

distinctive pointsp, ¢, andb to represent the vertices of
the FoV triangle ofv as shown in Figur. The FoV of

As illustrated in Figurel, the curvature of the curve N0deVis covered by a s&fo;(v) € Co(v) if the following
can be adjusted by moving the behavior pdithrough ~ conditions are satisfied:
the diagonal of the rectangle that is determined by the
points Py and P,. The BV function takes as input the 17V € Coi(v), V' covers at least one of theés FoV
node’s cover cardinalityCo| on the x-axis (X) and vertices p, ¢, b.
computes as output the corresponding frame capture 2-1he node, c, andb are all covered by the elements
speed on the y-axis (Y). To obtain the BV function with in Coj(v). . _
the Bezier curve, instead of taking a temporal variable ~ 3-All the elementsiiCo; (v) that covers the vertices p,c, d
the Bezier curve is modified to obtain the output (Y) asa &€ intersected with each other i.e., their FoVs overlap
function of (X). The cartesian function BV of the form with each other.

Y = f(X) is defined by the following equation: i ) )
To find the cover sets of nodg first we find the set&,,

BV:[0,Tx] = [0,Ty], X=Y C., Gy of neighbor nodes that cover the points p, ¢, and b
(T,_28,) respectively. Then, test the intersection between the
BVp1 pa(X) = { %Xﬁ— %X if(Txk—2Byx) =0 elements of these sets by examining the line intersection

(Ty — 2By) (w(X))2+ 2Byw(X) otherwise of each side of each triangle with all other sides i.e., the
perimeter of the other triangles. The equations of the

where, sides of FoV triangle can be defined using the coordinates
B BB of the vertices of each triangle as:

w(X) = T 2Bx

Tx>0 (6) —.y—by by-cy

0< B < Tx b X~ bx—ox (®)

0<X<Tx
The positions of the behavior poiR{(By,By) are updated y—py
as the value of° changes between 0 and 1. The following pc: = =tana). 9)
equations define the valuesBf andBy: X=PpX

Bx= (1_rO)TX .Y P
{ By =Ty @) pb: % =tan(a + 6)mod 27. (20)

The capture rate of the multimedia node is computed in

rounds. At each round, the node computes its capture rate For clarification consider the example in Figiethe
according to the number of its valid cover set not the cover sets o areCp = {Vz,va}, Cc = {V3,Vs}, andCp =
number of cover sets extracted at the beginning of the{Vi}.

cover sets construction procedure. The nodes that have a The possible cover sets famwill be Co(v)={{v},{vi,
high capture rate are those nodes that will exhaust theiva,vs}, { va , v2 , v3 },{ V5, Vo, v1 }} and the cover set
batteries early. Once the node dies, the cover sets thatardinality|Co(v)| =5, the singletofv} is considered as a
include it will not be a valid cover set any more for the cover set. There are other sets lif®, Vs, vs}, {Vo2,V1,V5}
other nodes. besidess not fully covered by{vs,v4} and{vs,Vvo}.
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Fig. 3: Cover Sets construction Example

enabled by this function to join the observed events (i.e.
risk level r%) and the network deployment (i.e. cover set
cardinality |Col|) to its frame capture speed. In critical
surveillance applications, the BV function is used to
guarantee the following:

—Nodes that can be easily replaced, i.e., nodes with a
large cover set cardinality can have a high capture
rate. On the other hand, nodes that can be hardly
replaced, i.e., nodes with a small cover set cardinality
should preserve its energy and consequently should
have a low capture rate.

—In critical surveillance applications, even for nodes
with small number of cover sets, the capture speed
must be increased by increasing the risk level.

4.3 Scheduling algorithm

The scheduling algorithm will be executed in rounds and
the algorithm operates after the nodes construct their
cover sets. The status for every multimedia node is tested
in rounds. At each round, every node decides to be active
or not according to the activity messages received from its
neighbors. At the beginning, the node arranges ascending
its cover sets according to their cardinalities (the coe¢r s
with minimum cardinality has a largest priority). After
that, the node changes arrangement of its cover sets
according to collectable remaining energy for each one.

Each nodev receives the activity messages from its
neighbors, it checks if the active nodes belongs to its
cover set€o(v). The nodev will go to sleep mode if it
can find at least one active cover € (v) € Co(v) and
all its nods are active. In this case, the node will send its
decision to its neighbors. Otherwise (no active cover set)
Coi(v), the nodev will decide to remain in active mode.
In this algorithm, the nodes that have no cover sets will be
active all the time until the expiration of their batteries.

The singleton{v} is a cover set of a node and it is
given the lowest priority in both metrics (cardinality and
remaining energy). The reason behind this is we want to
benefit from the active cover nodes. So the nddewill

The coverage simulations are implemented using theye active only if it has no active cover set. As shown in
method in P0]. It is accurate method to test whether a the following algorithm. The node starts by sorting its

point is inside thepbc triangle or not.

4.2 Modeling Behavior Functions using Bezier
Curves

cover setCo(v) then it testing the activity of the first
cover setCo; (v) (the cover with highest priorily If there
exists one sleep node in Co;(v), it means this cover set
cannot be selected and the nodests the next cover set
Coi,1(v) and so on until it finds one active cover set to go
to sleep mode or it reaches to singlefeh in this case, it

Here, we use BV functions which expressed by awill decide to be active. This process will be repeated
Cartesian form of the quadratic Bezier curve. The node isevery round.
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Algorithm 1 Scheduling algorithm

This Algorithm will be executed by each multimedia node in
each round.

1: vis active.

2:v sorts its cover set Co(v) =
{Co1(v),C0oz(V),...,C0;(V),...Con(V)},

3: n=|Co(v)|.

4: Active _Coj(v) + 1 { asvis active cover set

5: whilei < |Co(v)| do

6: if vV €Coj(v),V is in active modehen

7 v will decide to sleep and send its decision to its

neighbors.

8: Active_Coj(v) « Active_Co;(v)+1.

9: break

10: else

11: {3v' € Caj(v) in sleep modg

12: i—i+1

13:  endif

14: end while

15: if Active_Coj(v)=1then

16:  {vis the only active cover skt

17:  vremains active and sends its decision to its neighbors.
18: end if

5 Simulation results

sensor in Cdv). The first note that can be drawn from the
histograms depicted in Figurds5, 6, 7, 8, and9 is that

the performances of all techniques increase significantly
when the number of nodes increases. Fig4re® and8
show that the percentage of coverage ofited-0V in the
COVintersectl, COVintersect2, and COWG approaches
are 90%, 65%, and 95% respectively. The coverage
percentage of COWG is the largest one this is because
the the poing must be covered by the nodes covenrg

FoV nodes. The coverage percentage of Q&fsectl is
more than COVhtersect2 because in each cover set in
COVintersectl all nodes intersect with each other while
in each cover set in COvitersect2 only each two nodes
intersect. The coverage percentage of @@/as shown

in Figure 8 increases at the expense of the percentage of
nodes in cover sets, in some deployments this percentage
is null. Figuresb, 7, and 9 show that the cover set
cardinality is very small in COWG compared to the
other approaches. It is clear that, as adding more
constraints in getting the cover set, the coverage
percentage increases and the percentage of nodes in cover
and the cover set cardinality both decrease. Therefore, the
COVintersectl is a practical technique that gives a high
level of coverage and acceptable percentage of nodes in
cover and cover set cardinality.

To evaluate our new technique, we conducted a series of

simulations and run each simulation 16 times using
different simulation seeds to reduce the impact of
randomness. Sensor nodes are randomly deployedrim 75

x 75 msquare region. Nodes have equal communication

and sensing ranges of 3@ and 25m respectively, an
AoV of 6 = 60°, a battery life of 100 units, random
positionP, and random orientation angde(direction). At

the beginning of the simulation, each node discovers its
neighbors and in each round each node will decide to be

active or not.
We evaluate our technique C@QWersectl where all

the nodes of the cover set are intersected with each other

against the following approaches:

1.COVintersect2 where for every nodein the cover set
there is a node andv andu are intersect,
2.COMWWG where there is a poing represents the

triangles center of gravity is taken into account when
determining eligible neighbors to be included in a

sensors cover setsy).

5.1 Percentage of coverage and cover set size

The obtained results from iterations with various node
populations 80, 100, 125, 150, and 175. For each sansor

with cover sets, we compute the percentage of coverage

of each cover set G(v) by sampling a large number of
random points (50000 in our simulation) ¥s FoV and

determining whether this point is covered by one of the

(@© 2018 NSP
Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci.12, No. 1, 101-111 (2018)www.naturalspublishing.com/Journals.asp %N SP) 107

m Average percentage of coverge M % Nodes with coverset  Average % of coverage B % Nodes with coverset

80 77.32

90.02 89.84 89.85 89.69 89.5

80 100 125 150 175 80 100 125 150 175

Number of nodes Number of nodes

Fig. 4: COVintersectl: Average Percentage of CoverageFig. 6: COVintersect2: Average Percentage of Coverage

and Percentage Nodes of Cover Sets. and Percentage Nodes with Cover Sets.
14 80
. 70 69.75

1152

871
50 46
8
* *® 40
6.08
6
30 28
416
339
2 16.1
10.08
) J
0
80 100 125 150 175 80 100 125 150

Number of nodes

N

~

o

175
Number of nodes

Fig. 5: COVintersect1: Average of Cover Set Cardinality  Fig. 7: COVintersect2: Average of Cover Set Cardinality.
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though the two techniques have the same lifetime, the
COVintersectl gives average capture rate larger than
COWG because as mentioned in the previous section,

" COVintersectl provides larger average of cover set
© cardinality, therefore, the CQWtersect1 produces higher
" surveillance quality than COMG.
¥ Table 1: The capture rate in fps (maximum capture rate=3
and maximum cardinality= 12)

W Average % of coverage B % nodes with coverset

02| 05| 0.9
0.07 | 0.25| 1.08
0.15| 0.5 | 1.59
0.25| 0.75| 1.94
037] 1 2.2
0.5 | 1.25| 2.39
0.67| 1.5 | 255
0.87| 1.75| 2.68
11 2 2.78
1.39| 2.25| 2.86
176 | 25 | 2.92
225 2.75| 2.97
3 3 3

. ] 2 Table 2: COVintersect1 Performance
" Risk level | Average capture rate (fpd) Lifetime
! 0.2 0.24 2907
y 0.5 0.53 801
. 0.9 1.38 187

Number of nodes

12.39
9.13

6.2

125 150 175

Number of Nodes

Fig. 8: COVWG: Average Percentage of Coverage and
Percentage Nodes in Cover Sets.

R R e -
R B B|©| o] N|o] o & w N |

o
-

Fig. 9: COVWWG: Average of Cover Set Cardinality. Table 3: COWWG Performance

Risk level | Average capture rate (fps) Lifetime
0.2 0.076 2907
5.2 Lifetime and average capture rate 05 0.27 801
0.9 1.1 187

To evaluate our technique in terms of lifetime and average

capture rates, we deployed 100 nodes randomly irx75

75 square region. Each sensor node captures with a giveb.3 Percentage of active, sleep and dead nodes
number of fps (between 0.01 and 3 fps) and the battery

capacity decreases accordingly by 1 unit per capturedn this section, we present the comparison results of our
frame (initial capacity is 100 units). Nodes with 12 or approach COintersectl and COWG in terms of the
more cover sets will capture at the maximum speedpercentage of the active, sleep, and dead nodes with the
Simulation ends when there are no more live nodes. Thdéime for three different critical levels (& 0.2, 0.5, and
capture rates corresponding to 3 levels of criticalityr  0.9). FigurelO (the x-axis is in logarithmic scale) shows
0.2, 0.5, and 0.9) and for each cardinality (between 1 andhe percentage of the active nodes. We can note that the
12) are shown in Tabld. Tables2 and 3 present the number of active nodes in COhtersectl is lower than in
network lifetime and the average capture rate of COVWG this is because the percentage of nodes in cover
COVintersectl and COWG. We can note that the two is more in COVntersect1 than in COWG which leads to
techniques have same lifetime because the existence aficrement in the number of sleep nodes. Figlteshows

last sleep node in COMG leads to same life time. Even the percentage of the sleep nodes. It is clear that the
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number of sleep nodes is larger in our approach than in
COWWG this is due to the increasing of percentage of
nodes in cover set and the cover set cardinality. Fig2re
shows that the percentage of dead nodes in our approach
is higher in some rounds than C@¥5 this is due to the
higher of average capture rate in our approach. However,
in the majority of rounds, the number of dead nodes in
our approach is lower than COMG because a higher
number of sleep nodes.

|——COVintersect1: Percentage active nodes r°=0.2-#-COVWG: Percentage active nodes r°=0.2

|—#—COVintersect1:Percentage active nodes r°=0.5 =<COVWG: Percentage active nodes r°=0.5

[=#=COVintersect1: Percentage active nodes r°=0.9-#-COVWG: Percentage active nodes r°=0.9

90 "r

80 e

wﬂw

Percentage active nodes
“
g

10 \_
: —
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6 Conclusion

Defining the redundancy level to determine cover sets is
of prime importance for scheduling and increasing the
network lifetime for mission-critical sensor networks. In

2500 this paper, we have proposed a new approach for finding

Percentage sleep nodes

Fig. 10: Percentage of active nodes
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subsets of nodes that cover the FoV area of a given node.
The new approach is based on two models, the first model
uses behavior functions modeled by modified Bezier
curves that links the frame capture speed to the cover sets
cardinality and the area criticality levels. The second
model is adaptive scheduling algorithm for multimedia
sensor nodes for optimizing the resource usage by
adjusting the provided service level dynamically.
Simulation results in terms of number of nodes in cover
set, percentage of coverage, and the size of the cover set
(cardinality) show that the performance of our approach
exceeds the existing approaches where our approach
produces high surveillance quality by providing a high
average capture rate and increase the number of sleep
nodes which influences on the network lifetime and the
number of active and dead nodes.
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