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Abstract—Femtocell networks can supplement the conventional
cellular system with massive data communication in an indoor
environment. In this paper, we consider the indoor coverage and
load balance problem of femto base stations in order to provide
better quality of service. By exploiting the Voronoi diagram, we
can achieve maximal indoor coverage with minimized maximum
required transmit power, which results in reduced interference.
Our algorithm can adopt any radio propagation model to achieve
more accurate coverage for an indoor environment with various
obstacles. Time varying data traffic may cause unbalanced data
load of base stations producing traffic overload. Our dynamic
power control algorithm redistributes the data load by automat-
ically adjusting transmit power levels according to data traffic
estimation while preserving coverage. Simulations show that the
proposed scheme achieves better coverage, reduced interference,
and good load balance compared to previous algorithms.

Index Terms—Femtocell network, data load balance, dynamic
power control, indoor coverage

I. INTRODUCTION

In recent years, the explosive growth of smartphone usage
has drastically increased the demand for higher data transfer
rates over a conventional cellular system. Mobile users can
access Internet, IPTV, videotelephony, and high quality mul-
timedia services anywhere and at any time with 3G or 4G
wireless technologies. Most of the data traffic is expected to
occur in an indoor environment [1]. As data traffic continues
to increase, femtocells have been proposed as a promising
solution to provide a satisfactory quality of service to indoor
mobile users. Femto base stations (BSs) are designed as low-
cost and low-power cellular base stations that connect to a
broadband network system to serve specific regions, such
as houses, schools, hotels, or office buildings, and allow
privileged users to access high speed data links on their
handheld devices.

Despite many advantages of femtocells, there are still
various issues that need to be carefully considered [1], [2].
In this paper, we focus on two fundamental criteria: indoor
coverage and data traffic balance. Full coverage is important
for both providing a high quality of communication service
and avoiding frequent handovers. In this paper, we consider
multi-femto BSs installed and collaborated in a target building.
Communication range is often regarded as the unit disk when
determining coverage; however, in an indoor environment,
the communication range is limited due to various artifi-
cial obstacles such as doors, windows, walls, or furniture.

To correctly estimate indoor coverage, accurate propagation
models must consider building structures. The attenuation of
radio signals due to obstacles has been widely investigated
by many researchers. In previous studies [3], [4], a multi-
wall model for an indoor environment was proposed. The
model suggested a simple path loss formula that consists of
attenuation due to distance and obstacle penetrations, including
the number of obstacles and the types of materials. While this
approach is easy to implement and calculate, the empirical
results are not very accurate in practice. Ray tracing methods
were adopted to give a more accurate radio propagation model,
but the computation time is relatively longer [5]. Claussen et
al. [6] addressed indoor coverage by adjusting the power levels
according to the mobility events of passing users and indoor
users. They focused on the relationship between femtocells
and macrocells but did not consider the full indoor coverage
and load balance of multi BSs.

It is also important to try to reduce interference caused by
femto BSs because coverage quality is significantly affected
by interference in wireless networks. Previously [7]–[9], power
control schemes were suggested to minimize the interference
between macro BSs and femto BSs. Claussen et al. [2]
proposed dynamic power control algorithms to decrease the
power level of idle femto BSs. Another power control scheme
[10] was suggested to address the inter femto BS interference
caused by traffic density. Mach and Becvar [11] proposed a
power control method according to current traffic load and
signal quality in order to fully utilize the data frame with
lower interferences. Most of these studies only focused on the
interference problem; however, a coverage hole, which causes
a severe problem in coverage, is often produced as a result of
these methods.

The data load balance of the BSs should also be considered.
One femto BS can connect a limited number of users and
manage a certain amount of data at a time due to its limited
resource and bandwidth. As the amount of data traffic dynam-
ically changes according to time and location, some BSs may
convey too much data causing deterioration of communication
quality. In the conventional DS/CDMA cellular system, Togo
et al. [12] estimated the geographical distribution of mobile
stations by a signal to interference power ratio and adapted
the transmit power according to the density of the distribution.

In this paper, we propose a dynamic power control algorithm
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Fig. 1. The same sized communication ranges (blue circles). (a) The grey area
is interfered by two BSs. The red dashed circles are suitable communication
ranges for minimizing the interfered area and maximizing target area coverage.
(b) The grey areas represent coverage holes.

to simultaneously improve both the load balance of femto
BSs and the indoor coverage. In the initialization phase of the
power assignment, we propose a novel geometric approach that
exploits Voronoi diagrams to achieve maximal coverage and
to minimize the maximum required transmit power reducing
potential interference. We discretize space using sample points
in order to adopt more accurate and realistic radio propagation
prediction models for an indoor environment. To balance the
amount of data transferred by each BS, we present an iterative
greedy algorithm that repartitions initial cells according to
time-varying data traffic density.

II. MINIMAX POWER ASSIGNMENT

We first consider an initial power assignment of femto BSs.
In this paper, we assume that multi-femto BSs are deployed
in a wide indoor area, such as an office building, complex
mall, stadium, or campus building. The purpose of the initial
phase is to achieve maximal coverage with minimized max-
imum transmit power. In addition, to avoid generating large
interference areas, the transmit power level should be assigned
tight. As shown in Fig. 1 (a), the coverage intersection, which
is affiliated with communication ranges of more than two BSs,
can be reduced by adjusting the BS power levels. However,
there might be coverage holes or large overly covered areas
if the same transmit power level is assigned to all femto
BSs. Therefore, we propose an adaptive power assignment
algorithm to provide a minimum possible power level of each
BS in order to cover a target area and to minimize intersection
areas.

Using the Voronoi diagram, a well-known geometric struc-
ture in Computational Geometry [13], we first present a
simple algorithm in a 2D continuous domain with a polygonal
boundary without obstacles, and then extend this algorithm
to a practical indoor environment with respect to a radio
propagation model.

A. Minimax power assignment algorithm in 2D domain with-
out obstacles

In 2D Euclidean space, the Voronoi diagram V D(S) of a set
S of n sites is the subdivision of the plane into n Voronoi cells.
Let dE(a, b) be the Euclidean distance between two points a
and b. The Voronoi cell V or(si) of the ith site si is defined

1: procedure MINIMAX(S) // A set S of n sites
2: Let L be the set of site indices
3: Let P be the array of assigned power
4: Compute the Voronoi diagram V D(S)
5: for all si in S do
6: Dmax(si)← maxv∈V or(si)

dE(si, v)
7: Add index i into L
8: end for
9: while L is not empty do

10: target← arg max1≤j≤n Dmax(sj)
11: P [target]← Dmax(starget)
12: for j ← 1 to n do
13: if dE(sj , starget) < 2Dmax(starget) then
14: V or(sj)← V or(sj) \ C(starget, Dmax(starget))
15: Dmax(sj)← maxv∈V or(sj) dE(sj , v)
16: end if
17: end for
18: Dmax(starget)← 0
19: Remove target from L
20: end while
21: return P
22: end procedure

Fig. 2. The algorithm MINIMAX in 2D domain without obstacles.

as follows:

V or(si) = {x ∈ R2∥∀j ̸= i, dE(si, x) < dE(sj , x)}.

Then, V D(S) =
∪

1≤i≤n V or(si).
By definition, any point in a Voronoi cell is closer to its

Voronoi site; therefore to minimize the maximum required
power, V or(si) should be covered by a femto BS located at si

unless the area is already covered by other sites. Therefore, our
algorithm MINIMAX described in Fig. 2 first finds the Voronoi
site whose distance to the farthest point in its cell is longest and
assigns sufficient transmit power to cover the farthest point.
In this section, we assume that the communication range is
a disk C(s, d) where s is a center of the disk and d is its
radius. As depicted in Fig. 3, once MINIMAX assigns the
proper power to the site, some part of the neighbor cells could
be covered. Therefore, MINIMAX recalculates the maximum
distance of those neighbor sites whose cells have a non-empty
intersection area with the communication range of the site
currently assigned. The farthest point is one of the vertices
of the cell boundary. Since the algorithm operates with the
site whose distance is currently maximum at each iteration,
it guarantees that the maximum transmit power assigned is
minimized. It takes O(n(n + h)) time where n is the number
of BSs and h is the boundary complexity.

B. Minimax power assignment algorithm in a grid space

It is non-trivial to directly adopt MINIMAX to an indoor
environment due to various obstacles. Although radio prop-
agation models have been widely investigated to estimate
the communication scope under various indoor structures, the
indoor coverage problem has not been well addressed in those
models. One difficulty is that some propagation models do
not continuously decrease the radio signal strength as the
distance increases between a sender and a receiver [3], [4]. We
adopt radio propagation models by substituting the Euclidean
distance of the MINIMAX algorithm with a path loss value.
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Fig. 3. The Voronoi diagram of 5 sites. An example of MINIMAX: After
the transmit power of starget is assigned, some part of the cells of neighbor
sites(s1, s2, s3) is covered by starget. Thus, Dmax(s1) and Dmax(s2) are
modified.

However, the boundary of a Voronoi cell may consist of curved
lines and a Voronoi cell may be split into several cells due to
the obstacles when we compute the Voronoi diagram using
path loss values instead of Euclidean distance. Therefore, it
is challenging to find the farthest point on the cell boundary
and even to compute the Voronoi diagram. To overcome these
issues, we tessellate the target area by breaking it down into
a grid and choosing sample points at the center of the grid
cells. Each sample point represents its grid cell; thus, we
can approximately estimate the power level required to cover
each grid cell by evaluating the value of the representative
sample point. Using sample points, we could take any type
of propagation model and avoid considering the target area
boundary. Moreover, once we have precomputed the results
for sample points with respect to path loss values, the results
can be used later for dynamic power control.

The basic strategy of our algorithm is similar to MINIMAX,
except for the preprocessing of the sample points. Let bi, 1 ≤
i ≤ n, be the ith femto BS in a set B of n BSs. Let pj , 1 ≤
j ≤ k, be the jth sample point where k is the total number of
sample points. For all the sample points, Flag(j) is initialized
to uncovered(vs. covered). We define the propagation distance
dP (bi, pj) as a path loss value between the BS bi and the
sample point pj . The Voronoi cell V orP (bi) of the ith BS bi

with respect to the propagation distance and the corresponding
Voronoi diagram V DP (B) are defined as follows:

V orP (bi) = {pm|∀j ̸= i, 1 ≤ m ≤ k, dP (bi, pm) < dP (bj , pm)}.

Then, V DP (B) =
∪

1≤i≤n V orP (bi).
Fig. 6(b) illustrates the Voronoi diagram with respect to the

propagation distance for 9 BSs. Instead of explicitly computing
the Voronoi diagram, we calculate the path loss value of each
BS bi at each sample point pj and store it in a path loss
table TP (i, j) according to a selected propagation model. If
the transmit power required by the path loss value is greater
than maximum transmit power of a femto BS, we simply store
‘∞’ to denote that the location is unreachable by the BS.

TP (i, j) =
{

dP (bi, pj) if pj can detect a valid signal from bi

∞ otherwise

We define the owner function o(pj) of pj as the index of the
BS that provides the strongest signal to a user located at pj ;
however, as the transmit power of each BS has not yet been
assigned at this point in the algorithm, we assume that each
sample point is owned by the BS whose dP is at a minimum.

o(pj) = arg min
1≤i≤n

TP (i, j).

Let MaxP (i) be the maximum path loss value for the ith BS.

MaxP (i) = max
1≤j≤k

{TP (i, j)|o(pj) = i and Flag(j) = uncovered}.

As described in MINIMAX, the algorithm searches for the
BS b∗ with the largest MaxP (i) and assigns a transmit
power according to this value. After b∗’s power assignment,
the algorithm identifies sample points covered by b∗ via a
lookup table Tp. Flag(j) is set to covered if a user at the jth
sample point can receive data from b∗. Next, the algorithm
iteratively performs this process n times with sample points
whose flag is not set to covered. In each iteration, MaxP
should be recalculated because some sample points associated
with MaxP might have changed ownership since the previous
iteration.

Instead of using a propagation model, an administrator can
measure the signal strength from each BS around the building
to collect path loss values for each sample point for a more
precise map of the signal strength. As basic building structures
are not frequently changed, this collecting process is required
as a preprocessing step only once. Some areas in a grid cell
may not be covered by the current power assignment because
the algorithm discretizes the space using sample points. A user,
however, can connect to femto BSs with a little movement if
the grid cell size is sufficiently small.

III. POWER CONTROL SCHEME IN NETWORK DYNAMICS

The aim of our dynamic power control scheme is to achieve
an even BS load balance regardless of the time varying data
traffic density. Because femto BSs have limited bandwidth and
allow only a small number of users to connect at the same
time, they are required to distribute data traffic to provide a
high quality of service. For example, on a college campus,
student density varies regularly by time; most students are
inside classrooms during lecture time, whereas they are likely
to be in areas outside of the classroom, such as aisles or rest
rooms during the break time. As a result, the data burden is
concentrated at some BSs with a fixed transmit power levels
at different times of day. When one BS has relatively heavy
data load, the basic strategy is to share its data load to its
neighbors by distributing some of its boundary region. On the
other hand, when the BS has relatively light load, it conversely
takes neighbors’ boundary regions to make its cell size larger.

We propose an iterative greedy algorithm called DYNAM-
ICPOWER as described in Fig. 4. It consists of two phases: a
heavy load case and a light load case. In the heavy load case,
DYNAMICPOWER searches the network for the BS whose load
is heaviest and reduces its cell size. In the light load case,
DYNAMICPOWER increases the power level of BSs whose



1: procedure DYNAMICPOWER(B, D) // A set B of n BSs, a set D of
data predictions di for bi

2: Let H , L be the set of BSs for heavy, light load case respectively
3: Davg ←

∑n

i=1
di/n

4: flagheavy ← false, flaglight ← false
5: repeat
6: Divide all elements of B into H and L
7: h← argmax1≤i≤ndi

8: Remove bh from H
9: while flagheavy = false and dh > Davg do

10: flagheavy ← HEAVYCASE(h, Davg)
11: bh ← argmaxbi∈Hdi // heavy load case
12: Remove bh from H
13: end while
14: l← argmin1≤i≤ndi

15: Remove bl from L
16: while flaglight = false and dl < Davg do
17: flaglight ← LIGHTCASE(l, Davg)
18: bl ← argminbi∈Ldi // light load case
19: Remove bl from L
20: end while
21: until (flagheavy = false and flaglight = false)
22: end procedure

Fig. 4. Dynamic power control algorithm.

load is lightest. Periodically after a unit time interval, the main
server gathers data traffic information from all the BSs in the
target area. Let di be the amount of data processed by the
ith BS bi during the unit interval. Then, we classify the BSs
according to the average data amount Davg experienced during
the interval. BSs with a di greater than Davg are labelled
heavy and BSs with a di less than Davg are labelled light.
DYNAMICPOWER alternatively processes with heavy and light
BSs in an attempt to maintain constant data quality, i.e.,
∀i, di = Davg , if possible. The reason we alternate between
the two phases is that when one BS cannot change its power
due to its relationship to its neighbors in one case, it may be
able to make a further progress after the other case.

A. Heavy load case

A heavy BS can lessen its data load by reducing its cell
as described in Fig. 5. Let bh denote the heaviest BS whose
dh is at the maximum. Because the path loss table TP and
the transmit power levels of all BSs are preprocessed, we
can predict the received signal strength at each sample point.
Let RSS(i, j) be the received signal strength from bi at pj .
According to the received signal strength, we recalculate the
owner function o(pj) as follows:

o(pj) = arg max
1≤i≤n

RSS(i, j).

Then, we compute the difference diff(h, j) between the RSS
of bh and the RSS of the second strongest BS at pj for all
sample points pj where o(pj) = h.

The algorithm finds the smallest diff found at any point
and makes its sample point belong to the second strongest
neighbor s if the received signal strength from s is valid and
the data load increase for s is less than that of bh. Let Ni

be a set of sample points covered by bi. Then, the estimated
amount of data at the jth sample point pj is do(pj)/|No(pj)|,
which is calculated as the data load of the owner BS divided

1: procedure HEAVYCASE(h, Davg)
2: flag ← false
3: for j ← 1 to k do
4: if o(pj) = h then
5: Add pj into Nh

6: diff(h, j)← RSS(h, j)−max1≤i≤n,i̸=h RSS(i, j)
7: end if
8: end for
9: dcurrent ← dh, nh ← |Nh|

10: repeat
11: pj∗ ← arg minpj∈Nh

diff(h, j)

12: s← arg max1≤i≤n,i̸=h RSS(i, j∗)
13: ds ← ds + dh/nh

14: dcurrent ← dcurrent − dh/nh

15: if RSS(s, j∗) is not valid or ds > dh then
16: Stop
17: else if dcurrent ≥ Davg then
18: flag ← true
19: last ← j∗

20: Remove plast from Nh

21: end if
22: until (dcurrent < Davg)
23: if flag = true then Decrease bh’s power by diff(h, last)
24: end if
25: return flag
26: end procedure

Fig. 5. Subprocedure of dynamic power control algorithm.

by the total number of sample points owned by the BS. We
eliminate sample points from Nh one by one until estimated
data amount is Davg .

B. Light load case

The basic process is similar to the heavy load case. (We
omit the pseudo code for the light load case due to space
limitations.) The lightest BS bl will expand its coverage by
taking sample points from its neighbors. To include one sample
point, the received signal strength from a candidate BS at
the target sample point should be stronger than that from the
current owner. Given the currently assigned transmit power
levels and path loss values, the algorithm computes the margin
between RSS(l, j) and RSS(o(pj), j) at pj for all sample
points pj that bl can transmit data to at maximum power.

margin(l, j) = RSS(o(pj), j) − RSS(l, j)

We put sample points into bl’s cell one by one, beginning with
the point with the smallest margin(l, j), until dl is equal to
Davg . Then, the algorithm increases the power level of bl by
the margin value for the last encountered sample point. In
the case that the data amount of neighbors becomes smaller
than that of bl after losing one sample point, we stop adding
sample points and assign the margin value of the previous
sample point to bl to avoid oscillatory behavior.

C. Termination

Our dynamic power control algorithm iteratively operates
above two cases. During one iteration, the algorithm first
extracts the heaviest BS and performs the heavy case operation
as explained in subsection A. If the BS cannot change its power
level due to constraints, we take the next heaviest BS and
repeat the same process until there is no such BS left. After



(a) Path loss values in dB (b) Voronoi diagram

Fig. 6. 9 Femto BSs are deployed in a campus building. (a) COST231 multi-
wall radio propagation model. (b) The Voronoi diagram with respect to the
path loss values.

then, the light case follows a similar procedure. We iteratively
perform those two cases until no BS can adjust its power level.
According to common constraints in both cases, a BS is only
able to adjust its power level unless data load of neighbors
becomes worse after exchanging sample points. Consequently,
current maximum/minimum data load becomes gradually close
to Davg . The algorithm terminates when it reaches the best
configuration with the current setting.

IV. PERFORMANCE EVALUATION

We empirically evaluated our power assignment algorithms
by simulating data load variations. The simulations were con-
ducted on a campus building with 9 femto BSs, as depicted in
Fig. 6. According to standard practice, the BSs were deployed
along the aisles and in the lobby. We adopted a COST 231
multi-wall model [4] to calculate the signal attenuation. The
walls are classified as either thin (≤10 cm) walls or thick (>10
cm) walls, and the attenuation coefficients for each are 3.4 dB
and 6.9 dB, respectively. Constant loss and radio frequency
were set to 15 dB and 900 MHz, respectively. We set the
receiver sensitivity to -95 dBm and allowed the transmit power
level to increase up to 23 dBm [14]. For simplicity, a total link
margin was computed considering only receiver sensitivity,
transmit power, and path loss with unity gain antennas. We
used a 60 by 60 grid with cell sizes of approximately 1 m ×
1.3 m. Fig. 6(a) shows the path loss values in the COST231
model, and Fig. 6(b) depicts the Voronoi diagram with respect
to the path loss values in the 60 by 60 grid. The following
results show the average for over 20 simulations.

We first compared the initial power assignment algorithm in
Section 2 with two different schemes: fixed power and max-
imum power, which assign the same level of transmit power
to all the BSs. In the maximum power assignment (MAX),
the transmit power was set to 23 dBm, and in the fixed power
assignment (FIX), we exploited the Voronoi diagram to find the
minimum power level in order to cover all grid points and set
the transmit power to this level. Table I shows the comparison
results. The number of interfered cells shows the number of
sample points which can receive valid signals from at least
two BSs out of 1417 sample points. Because our approach
minimizes the power level of each BS under the coverage
constraint, the interfered area tends to be small. Next, we
investigated the signal-to-interference and noise ratio (SINR)

TABLE I
COMPARISON RESULTS OF INITIAL POWER ASSIGNMENTS

MAX FIX MINIMAX
Interfered cells 1165 (82.2%) 1069 (75.4%) 698 (49.3%)
Negative SINR 17 17 1

Worst SINR -2.67 -2.67 -0.34
Average SINR -1.02 -0.98 -0.34

of each sample point. For simplicity, we assume that the noise
term is 0. The number of points whose SINR is less than 0
is 17, 17, and 1 for the MAX, FIX, and proposed scheme,
respectively. If the SINR is below 0, reliable communication
is not possible while neighbor BSs are communicating. We
compared the worst and average SINRs of the sample points
with a negative SINR. The result shows that the proposed
scheme significantly reduces the interference.

Next, we considered dynamic data traffic scenarios. We
created hot spots where the data traffic density was doubled.
During the first 5 time slots, 4 hot spots were created at the
end of each aisle and for the next 5 time slots, a single hot spot
was positioned at the center of the map as shown in Fig. 7.

(a) 1-5 time slots with 4 hot spots (b) 6-10 time slots with 1 hot spot

Fig. 7. Time varying data traffic density. The amount of data traffic at each
grid cell during the unit interval is normalized. In a hot spot, the data traffic
density is almost doubled.

For comparisons, we used the fixed power assignment
algorithm (FIX) and a dynamic power control algorithm (CON)
that changes a constant power level as used in [2], [10]. In our
simulation, CON reduces the transmit power levels of heavy
BSs by 5 dB and increases the transmit power levels of light
BSs by 5 dB.

We used the mean square sum (MSS) to evaluate the load
balance of BSs. The MSS is the summation of the squared
values of the differences between the average data load and
the data load handled at each BS. Fig. 8(a) presents the results
of MSS of each scheme. The graph is normalized by the
initial data amount of the FIX. Because the data density is
changed after time slot 5, the MSS of all the algorithms is
increased at time slot 6. Because the FIX does not change
the power level, the MSS is always similar for the same data
traffic pattern. The result of CON tends to oscillate because it
continuously changes power levels according to the difference
between average and current data amount of each BS. When
the data density is changed, our algorithm quickly makes MSS
as small as possible by distributing the data load of each BS
in dynamic data traffic.

Fig. 8(b) shows the coverage estimation for all the sample
points in the simulation, specifically identifying the number
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Fig. 8. Comparisons: (a) Data load balance results of the mean square sum.
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FIX and DYNAMICPOWER.

of sample points where mobile users are unable to receive a
signal from the BSs or are unable to fully utilize the signal due
to interference. With the dynamic data changes, the proposed
algorithm and the FIX maintain the full coverage, while the
CON generates coverage holes in which users cannot connect
to any BSs. In cells with negative SINR values, the users also
have connection problems, so we compared indoor coverage
levels of each algorithm to the number of sample points that
are not covered or have a negative SINR value. The result
shows that the coverage of our algorithm is much better than
that of the CON and similar to that of the FIX.

Fig. 9 illustrates the coverage area of each BS after 10
time slots. The CON generated coverage holes as in white
in Fig. 9(a) while the proposed algorithm fully covered the
target area, as shown in Fig. 9(b). In summary, the proposed
algorithm achieves maximal coverage while maintaining an
appropriate load balance and lower interference. In our simu-
lation, the average number of rounds of the proposed algorithm
was less than 5.

V. CONCLUSION

In this paper, we propose power control algorithms for in-
door coverage and data load balance in femtocell networks. In
the initial phase, the proposed algorithm MINIMAX based on
Voronoi diagrams achieves maximal coverage with minimized
maximum required power with respect to radio propagation
models. It also reduces interfered area generated between
neighboring BSs. The proposed dynamic power control al-
gorithm adaptively changes the transmit power level of each
femto BS based upon the data traffic density, thus improving
the quality of communication service by evenly distributing the
data load. Another important issue in indoor network systems
is coverage. By using sample points, the proposed algorithm
attempts to maintain the same level of indoor coverage when
the transmit power level is changed for a balanced data load.
In addition, the algorithm can adopt various radio propagation
models to more accurately estimate indoor coverage. Our
approach can also be easily extended to 3D models by using
sample points on a 3D grid space instead of a 2D plane.
Furthermore, besides femtocell networks, the proposed scheme
can be applicable to general wireless communication systems
for indoor coverage, data load balance, and interference prob-
lems.

(a) CON (b) DYNAMICPOWER

Fig. 9. Final coverage results after 10 time slots for both CON(a) and
DYNAMICPOWER(b). The coverage holes generated by the CON scheme are
shown in white.
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