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Abstract: The wireless sensor network (WSN) design requires investigating the effect of the transmit/receive operations on data quality.
Having a convenient simulation model that facilitates and speeds up the work is a challenging task. The MATLAB/SIMULINK is
considered as a handy tool that mimics real events for many applications. Unfortunately, the complete WSN model for multidimensional
signals is not provided. Therefore, this paper introduces the MATLAB/SIMULINK model to deal with 1-D and 2-D signals in
WSN. Many simulation blocks and codes have been programmed in this work to facilitate multimedia transmission over the WSN.
The proposed multimedia WSN (MWSN) model will help WSN designers to plan and test their topology, taking into account most
parameters and effects before implementing the network in real life. Hence, the WSN design time and cost will be reduced, as
well as the malfunctioning will be avoided. Noise ,interference and path loss were the major parameters that affect the quality of
the transferred data. Those parameters are experimented in this work using different multimedia signals and the received signal
quality is measured using peak signal-to-noise ratio (PSNR), and bit error rate (BER). Additionally, different channels that add
many levels of interference and signal-to-noise ratio are used to imitate reality. The ultimate goal of this research is to model
the physical layer and modify the internal architecture of WSN nodes to deal with multimedia signals. Therefore, floating-point
re-quantization and buffers are invoked to cope with the design requirements. The resultant simulation model is designed to be scalable
and easy to expand for many different WSN topologies. The proposed MWSN has visualization features, in addition to the assessment
tools that simplify results’ analysis. Besides, the availability of tuning its parameters can help researchers to adopt it for different channels.

Keywords: Wireless Sensor Network (WSN), multimedia WSN, MATLAB/ SIMULINK,Signal-to-Noise Ratio (SNR), Digital
Communication, Bit-Error Rate (BER).

1. Introduction
Lately, wireless sensor networks(WSN) have prevailed

in many applications due to their practicality, minimized
power consumption and low cost. They have the poten-
tial to be the dominant tool in many disciplines such
as military, monitoring surveillance, healthcare, crisis and
disasters management, dangerous environments detection,
industrial world, control systems, tracking applications,
traffics balance, and road hazard exploration. Due to the
recent improvements in technology, WSN are designed to
capture different types of signals, using sensors that can
measure not only one dimensional signals but also two
dimensional signals. For example in a natural crisis, WSN
could be distributed flexibly using movable drones to detect
human beings by a thermal-heat camera(2-D signal) and
call back the rescue teams. After that, the WSN could
be applied to measure temperature, blood pressure and
even ECG or EEG(1-D signals) of the rescued people. The
measured signals are transmitted to the specialist to perform

a physical assessment and evaluation [1][2]. Over the last
decade, researchers have spent a lot of effort to improve the
WSN design. However, the implementation of WSN could
be a very problematic issue due to the difficulty of meeting
the design requirements of each application. A few papers
have proposed to simulate the WSN in different techniques
and platforms. The eventual intention of the simulation
is to make sure that the designed nodes of WSN meet
the requirements. Additionally, the simulation can measure
the performance and assess the reliability of the designed
system. The simulation of the WSN is still an open field and
needs more work and improvement. Therefore, this paper
proposes a WSN simulation using MATLAB/SIMULINK.

This paper discusses a WSN simulation using MAT-
LAB/Simulink for red different types of signal, 1-D and
2-D signals. Several types of signals were transmitted and
exposed to noise with different values using Bluetooth tech-
nology. The paper discusses the detailed implementation
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of the Matlab simulation for 1-D(signal or voice) and 2-D
signals(image). The designed simulation considers the effect
of noise and interference on signal and image quality.The
proposed simulation using MATLAB/Simulink blocks and
functions are described in detail.

The paper is organized in eight sections. Section 2
discusses the previous simulation approaches. In section
3, the proposed general structure of the multimedia WSN
(MWSN) simulation is introduced. Section 4 discusses the
transmitter simulation steps. The channel simulation ap-
proach is considered in section 5. In section 6, the proposed
MWSN receiver is explained. The experimental results are
listed and discussed in section 7 and the final conclusion is
placed in section 8.

2. Literature Review
In this section, some of the existing literature that

are related to WSN simulation are discussed. Different
software environments have been used to mimic different
circumstances and various situations for WSN, which may
be carried out by a complete modeling, a test-bed or a
mathematical analysis. There are two types of simulation:
general and specific. The first type of simulator is a general
simulator, which is designed to simulate different functions
and tasks. The environment of this simulator is designed
to support different WSN functions. On the other hand, the
second type of simulators is designed specifically to imitate
the WSN environment [3],[4].

The Network Simulators, NS-2 and NS-3, which are
object-oriented programming written entirely in C++ lan-
guage, are widely used in the WSN field. The amount
of contribution code for this simulator, which supported
different types of network protocols, is huge. More specif-
ically, there are some packages developed to support WSN
functions such as Mannasim Framework, NS2-MIUN, and
SensorSim [5], [6].

The authors in [7] constructed multiple sensing appli-
cations using the NS3 simulator. They have tested two
types of data monitoring: periodic data and event-based
data monitoring. They have carried out the simulation
with different numbers of nodes with several arbitrary
communications techniques. The researchers in [8] studied
the performance of three routing protocols, namely, Ad
Hoc On-demand Distance Vector, Dynamic Source Distance
Vector, and Optimized Link State Routing. These routing
protocols were tested using an NS3 simulator. The packet
delivery ratio, data throughput, packet loss, and the delay
of the transmission were examined and analyzed under the
NS3. The researchers in [9] used NS-2 modeling software to
study the WSN protocol throughput. They studied a specific
case of wild animals’ health tracking system, namely tiger
vital signs. Eight mobile nodes are used to gather behavioral
data, and send them to a server. They claimed that their
proposed model was efficient regarding packet delay ratio
(PDR) and energy. Routing protocol that relies on cross-
layer operations was investigated in [10] using the NS-

2 simulator. A stable routing was introduced by tackling
the collision problem by changing the routing decision rule
in an ad-hoc paradigm. The performance of the proposed
approach was shown to be improved as compared to other
routing approaches.

The proposed work in [11], was based on the TOSSIM
tool to solve the time delay and power consumption through
the WSN nodes’ clustering. A fuzzy-neural hybrid model
was introduced to improve the network throughput, which
led to an increase in the WSN lifetime and decreased
message delay. In [12], neural network had been imple-
mented to study the packet end-to-end cost using TOSSIM.
Researchers showed that distributed hardware over motes
of WSN can be used to reduce expenses, such as time
delay and memory consumption, as well as increase security
factors.

Lakarani et al. [13] used Netsim to compare the rout-
ing energy consumption for different protocol types. They
discovered that the AODV consumes less power for the
same setting as compared to RPL. Meanwhile, the study in
[14] compared the delay and energy consumption between
AODV and RPL using Netsim for lossy WSN networks.
They discovered that the AODV consumes 2.643% less
energy than the RPL, and the latter protocol had more
average delay time based on their conducted experiments.

OPNET is a commercial software that is used to sim-
ulate different types of wireless networks functions. It is
developed and presented by OPNET Technologies, Inc.
OPNET modeler uses a discrete event engine with a parallel
simulation kernel, which supports two different operating
systems: Windows and Linux. The OPNET simulator offers
an object-oriented programming approach and hierarchical
modeling. Additionally, it provides the facility of cus-
tomized functions where it can be developed from scratch
[15], [16], [17], [18]. For example, the researchers in [19]
used OPNET and ZigBee to implement WSN to perform
water quality monitoring. The simulation was carried out
to track pH level and Turbidity. OPNET modeler was used
in [20] to simulate the interaction of a multi-hop wireless
sensor network using Markov random field (MRF) math-
ematical analysis. Uniform communication was adopted
to imitate the traffic of the WSN, measure the validity
of MRF and perform traffic inference. The researchers in
[21] designed a validation model of WSN using OPNET
modeler to determine bad nodes in distributed WSN with
increasing numbers of the nodes in the designed model. The
proposed simulation was implemented with 50 nodes using
ZigBee WSN. The author in [22] developed a simulation
model of energy consumption for WSN nodes in OPNET.
A mathematical model was proposed to present the energy
model based on the RM battery life of the WSN node.

The OMNeT++ is considered as a framework for net-
work simulations purposes. It has a generic architecture
with flexible tools that facilitate introducing new simulation
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scenarios. It has a very portable framework, hence it is
compatible with different operating systems such as MAC
, Linux, and Windows OS [23], [24], [25], [26]. The re-
searchers in [27] examined five MAC layer protocols. They
have created two scenarios using OMNET++ simulator
with different numbers of nodes and power consumption.
Power consumption, and packet congestion were computed
to perform the analysis study. In [28] temperature and
humidity have been attached to the Omnet++ simulator
where the impact of these factors have been analyzed on
Received Signal Strength Indicator.

MATLAB/SIMULINK can be considered as a general
simulink because it has a wide spectrum of simulation tools
and different functions. It can be programmed in two modes
to design parallel or serial events. MATLAB architecture
has rich tools to simulate both wired and wireless network
functions [29], [30], [31], [3]. The authors in [32] studied
the performance of ZigBee transceiver in Matlab Simulink
by designing home area networks to connect smart meters
and home appliances. Additive white Gaussian noise was
selected to simulate the channel environment noise and
the bit error rate with signal to noise ratio was analyzed
to test the performance. In [33] routing strategy and path
planning were examined using Matlab/Simulink. The main
focus was on the path planning of multiple mobile nodes
where K-mean clustering technique was used to cluster
the node and optimize the best bath of each node. The
Artificial Bee Colony (ABC) and Grey Wolf Optimizer
(GWO) algorithms were implemented to cluster the WSN
nodes more efficiently in [34]. The main concern in this
work was the end-to-end delay time and WSN energy. The
researchers used Matlab/Simulink to simulate the packet de-
livery ratio (PDR), then compared it to the famous LEACH
protocol.The EEG signals, which are captured using the
WSN sensors, are fed the Convolutional Neural Network
(CNN) in the base station to detect arrhythmia, which was
proved to be more accurate than the traditional ANN.

Table I summarizes the main aspects of the state-of-the-
art literature that exploit the WSN simulation tools, showing
the contribution of the proposed model in this regarding
those attributes. The used simulation environment, and the
OSI layer that each approach dealt with are listed. Besides,
the table shows whether a case study was presented or not.
Flexibility of the simulation states that the simulation can
be expanded or its parameters can be altered for different
applications. The signal dimensionalaty and the study type
are included.

In spite of the necessity of considering the multi-
dimensional signals in the IoT and WSN applications, it
is noticed that a little effort has been accomplished to deal
with 2-D signals. Therefore, building a simulation model
that is able to cope with the multimedia signals was the
motivation for this study. However, there are many chal-
lenges to adopt the 2-D signal, which start from the physical
layer of the networking model. In this paper, the accurate

TABLE I. Related Work Attributes Summary

details of WSN node is described and implemented in
Matlab/Simulink environment. This work gives more inside
view into the actions played by the different sections of the
node, which is considered as an additional contribution over
the previous works.

3. TheMultimediaWSN (MWSN) Simulation Structure
An overview of the simulation scenario that represents

the proposed multimedia wireless sensor network (MWSN)
simulation model is shown in Fig.1. A transmitter is fol-
lowed by a wireless channel, which may add AWGN and/or
a WLAN 802.11b interference signal. Then, the channel
connects the transmitter and the receiver at the other end.

Figure 1. Block diagram of the general simulation scenario.

The proposed simulation aims to use the WSN to
transmit and receive multimedia signals, which are expected
to be 1-D signal and voice or 2-D image signals. The
main concern is to simulate a multimedia wireless sensor
network (MWSN) to measure the quality of the received
signals after exposing it to noise and/or interference. It is
an attempt to approach reality by introducing a MWSN
simulation and help specialists to use such a handy tool.
For 1-D signals, voice and speech, the information bits are
encoded, modulated and sent to the channel directly.

On the other hand, 2-D signals, like images, need extra
operations before transmission. In such a case, the 2-D
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signal is reshaped, re-quanized and buffered so it can be
delivered to the transmitter. The proposed simulation can
transmit a stored multimedia file using the already existing
block in MATLAB simulink, in addition to a real time
multimedia signal.

The MATLAB blocks used in the proposed simulation
are depicted in Fig 2. The transmitter, the channel and the
receiver are the main components of the design structure as
shown in the “MATLAB Simulation Program” subsystem
in the middle-top of Fig. 2. The inner components of each
block are depicted in separate parts of Fig 2. The functions
of those blocks are explained in the following sections.

4. TheMWSN Transmitter Simulation
The transmitter can acquire any type of 1-D or 2-D

signal, including voice, audio and image signals. When
the audio signal happens to have 2-channels, the average
of both channels is considered. The audio sensor can be
a microphone or a stored audio file as far as the MAT-
LAB/SIMULNIK regards. Regarding 2-D signals, such as
images, extra components are included in this simulation.
As the image sensor produces 2-D data, the transmitter has
to have a data conversion and reshape operations to prepare
the captured signal for the transmitter.

The main challenge is to deal with floating point data
that comes from the reshape block. Therefore, a special
floating-point re-quantization operation has been introduced
in the proposed simulation. Re-quantizing the integer and
the floating point parts separately has proven the ability
of retrieving data efficiently [35]. This re-quantizer is pro-
grammed in a separate m-file function and injected into the
simulation model as a stand-alone block.

Converting the 2-D to 1-D signal may cause delays and
conflicts with the processing operation in the simulation.
Hence, buffering is required to maintain the data flow
synchronized between the data source and the subsequent
blocks in the simulation. After buffering the image, a 1-D
signal will pass through the same stages as will be discussed
in the following subsections. Fig. 3 below shows the MWSN
transmitter simulation blocks.

A. Signal Encoder
The first step is to encode the multimedia data using a

high quality encoder. The encoder concatenates the signal
s(t) , the delayed version of the signal s(t-1) and 16-bit
binary cyclic encoder for s(t) . The encoded information will
be the payload for the transmitted packet. Fig. 4 illustrates
the encoded binary signal, which will be the frame payload
later. Buffering is necessary to maintain the bits order for
the following parts of information:

1) The original samples of the signal,
2) The upsampled version of the original samples
3) The 16-bit cyclic code.

The Zero-Order Hold (ZOH) block is used to keep those

Figure 2. The Proposed Multimedia MATLAB/Simulink general
simulation design.
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Figure 3. MWSN transmitter simulation blocks.

parts synchronized before merge operation, by deleting the
buffering effect, as the merge block may take a CPU clock
cycle at running phase. The 16-Bit binary cyclic code is
one of the linear code types. Adding a binary cyclic code
is useful to detect errors that are added by the channel, and
it is also computationally efficient.A 16-bit binary cyclic
code can use any polynomial function, for example:

p(x) = x0 + x2 + x4 + x5 + . . . (1)

Figure 4. The encoded bits.

Equation 1 means that the binary polynomial is [1 1
0 1 0 1], and the CRC is obtained by XOR division by
information bits. Note that this polynomial can be modified
in the proposed simulation. The efficiency of cyclic code
comes from the fact that its hardware implementation is
based on using logic gates and shift registers to divide and
multiply information bits [36].

The encoded bits in Fig. 4 are sent through the channel
to the receiver, and hence may suffer from corruption. The
information bits frame with the same size of the encoded
bits frames are formed for error calculation purposes. That
form imitates the received payload when there is no error
or no channel effect, and it is generated as shown in Fig. 5.

Figure 5. Forming information bits.

B. CRC and Packet Forming
In order to provide proper communication between the

sender and the receiver, the transferred data must be divided
into blocks, and then extra bits are added to create packets.
This process is called framing and coding as explained in
section 4-A. For example, the Bluetooth header consists
of the slave address, packet type, flow control information,

automatic repeat request flag and the sequence number
of the current packet [37]. These extra bits are used to
synchronize the signal between transmitter and the receiver,
and detect any noise, interference, and non-linearity. When
the receiver determines errors, error correction should be
employed to recover the lost data. This correction can be
done in two methods. The first one is simply by asking the
sender to repeat the transmission, this technique is called
automatic repeat request. The second method is called
forward error correction detection(FEC). This technique
analyzes the frames by examining the extra bits to detect
the errors and tries to correct data [38]. Cyclic redundancy
check (CRC) is one of the most widely used algorithms
to create codewords for error detection and correction. The
codeword is computed using some mathematical operations
on the data[39],[40].

C. Modulation
Gaussian Frequency Shift Keying (GFSK) has been

applied to modulate the transmitted data. GFSK modulator
is very similar to FSK except for passing the transmitted
signal through a Gaussian filter. The Gaussian filter is used
to smooth the signal and limit the bandwidth spectrum [41].
Decreasing the spectral bandwidth using this filter reduces
the bit error rate (BER), where the Gaussian filter balances
the trade off between the bandwidth spectrum and the
BER [42], [43]. The proposed simulation uses continuous
phase GFSK modulation (CPM). A radio channel is used
to modulate the signal using Gaussian frequency shift
keying (GFSK). To overcome the interference throughout
the channel, frequency hopping technique is applied in
order to decrease the interference with other devices. The
time domain of the transmitted signal is divided by the
sender into multiple slots where the modulation frequency
is changed at each time [44]. In the M-FSK frequency
hopping technique, M represents a different number of
frequencies which are used to modulate the signal. The M-
FSK modulator is used widely in short range applications
[45]. Fig. 6(a) shows how modulation is implemented in the
suggested simulation. Firstly, the payload, FEC header and
the access code bits are concatenated. Then, the resultant
raw bits are modulated using CPM-GFSK as shown in Fig.
6(b).

5. The Channel
For more realistic channel imitation, the proposed sim-

ulation allows the user to choose different types and levels
of corruption that are usually generated by the medium
channel. First, we add a white Gaussian noise. Then,
the modulated signal is attenuated to assess the effect of
the channel path losses. Finally, an interference signal is
added to simulate the transmitted signals through channels.
Additive white Gaussian noise( AWGN) block is used to
add noise to the transmitted data. The amount of AWGN is
controlled by the Signal to noise ratio (SNR) parameter. In
the suggested simulation, the amount of noise is altered by
changing the SNR from 1 to 5, 10, 15, and 20.
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(a) (b)

Figure 6. Modulation Block (a) The general modulation scheme (b) GFSK Modulation inner block details.

The second type of corruption is the path loss at-
tenuation, which is mainly affected by the atmosphere.
In general, the distance between the transmitter and the
receiver is the critical factor which determines the amount
of the attenuation of the transmitted signal. Therefore, in
the path loss MATLAB block, the amount of attenuation is
controlled by the setting distance between the transmitter
and the receiver.

Finally, the distortion of the transmitted data, due to
signal interference, is simulated using an 802.11b interfer-
ence block. In this simulation, the effects of AWGN with or
without the interference are analyzed. Meanwhile, the path
loss is always added to the channel because it is inevitable.

6. TheMWSN Receiver Simulation
The receiver has to reciprocate the modulation procedure

to extract the transmitted information. To make the simula-
tion meaningful, the MWSN receiver measures the quality
of the received signal as compared to the transmitted signal,
as shown Fig. 7.

Figure 7. The MWSN receiver simulation blocks.

The “Demodulate and Decode” subsystem block con-
sists of several blocks and logical functions to extract the
received information bits from the received signal Rx, as
demonstrated in Fig. 8. he function of the “Demodulate
and Decode” block can be summarized as follows:

1) GMSK Demodulator that converts the signal to bi-
nary data for each frame.

2) Deframe block is used to separate the header and the
information parts from the frame.

3) The FEC logical processes that are responsible for
accepting or rejecting the frame.

4) Payload decoder which will extract the received
information bits from the accepted frame.

Figure 8. The Demodulate and Decode subsystem.

Regarding the GMSK demodulator subsystem, the first
step is to keep the received signal synchronized with the
transmitter. The hop sequence is generated for synchro-
nization in the proposed model. The received signal is
multiplied by the carrier signal, which is generated by the
M-levels frequency shift keying (MFSK). It is impractical
to implement the coherent M-FSK receiver as it requires
complicated correlation processes [46]. Therefore, the non-
coherent M-FSK demodulator is used, which does not
estimate the transmitted carrier phase. A Butterworth low
pass filter moves the signal spectrum from the pass band to
the base band. To extract the binary information from the
baseband signal, a 2-FSK demodulator has been used. Fig.9
shows the contents of GMSK demodulate and frequency
hop operations.

Figure 9. GMSK demodulator and frequency hop at the receiver.

The raw information bits are split into three groups, the
header, the payload and the access code. The header bits are
processed at FEC decode, in which the CRC detector exits.
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If the result of dividing the packet bits by the generator
polynomial is zero, the packet is accepted, otherwise it
is deleted at the receiver. The detected payload is then
decoded back to its original form by reversing the steps
discussed in section 4-A. The decoded bits are un-buffered
by converting the frame to scalar samples at a higher rate.
The information bits are downsampled to be suitable for
multimedia presentation at the user end. Finally, the de-
quantizer operation is added to the system to reverse the re-
quantizer effect at the transmitter. When it comes to the 2-D
MWSN receiver, preparing the data for the front-end user
is important. The information bits have no meaning for the
receiving end user, until it is reconstructed in a similar form
as it was transmitted. Hence, the image is reconstructed by
converting the 1-D to 2-D data in row-by-row order.

7. The Results
The proposed multimedia WSN simulation is tested

under different circumstances and with different types of
images, as well as random and voice signals. The test
images were carefully selected to represent the possible
usage of the MWSN. Those images were an X-ray medical
for COVID-19 [47], a car speed monitoring [48], and a
plant leaf image [49]. The experiments were performed to
test the noise and interference effect to measure the images
quality under three different scenarios, which are:

1) The channel adds noise only.
2) The channel adds noise and has WiFi interference

802.11b.
3) Only interference noise exists over the channel.

Using the proposed MWSN simulator, the transmitted
and the received multimedia signals, which have been
degraded by different channels, are shown in tables II and
III. Table II lists the simulation results when the channel
corrupts signals at different levels of signal to noise ratio
(SNR), while no interference exists.

TABLE II. Noise effect on test signals

The simulated square signal(Case 1) is completely cor-
rupted at SNR = 1, the noise effect gradually diminishes for

higher SNRs, as depicted in the first row. The second case
in the tables shows the simulation results for sample audio
signal from Noisy TIMIT corpus from [50]. Different types
of images which are tested under the same circumstances
are also included in the table. Table III, shows the signal
quality for the second scenario, when the channel adds noise
and the WiFi interference at the same time.

TABLE III. Noise and interference effect on test signals

In both scenarios, the received signal quality is accepted
for SNR higher than 15 dB, with a distorted signal at 10 dB,
and a blank image at lower SNR values. The system failed
at SNR values less than 10 dB as expected as a result of
a very tough channel behavior. For some computer vision
applications, the 10 dB SNR will not prevent the recognizer
from doing their job. However, other sensitive applications
may not accept this level of quality.

Figure 10. SNR vs. BER (Noise Only).

The peak signal to noise ratio (PSNR) between the
transmitted and the received images is measured using
the simulation. The relationship between the bit error rate
(BER) and the PSNR is depicted in Fig. 10. On the other
hand, The PSNR versus the noise level relationship is shown
in Fig. 11, where the interference is ignored. The outcome
of the proposed MWSN, as those presented in this section,
can help researchers to understand the effect of channel
corruption on the 1-D and 2-D signal. Besides, this analysis
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helps the designer to understand and assess the performance
of the WSN for different types of channels.

Figure 11. SNR vs. PSNR (Noise Only).

Additionally, another scenario is examined where the
channel exposes noise and interference at the same time,
the results of this simulation are depicted in Figures 12 and
13. Furthermore, The interference effect is considered solely
where the PSNR, BER and FER are measured for the tested
2-D image signals only, and the results are shown in Fig
14. Finally, 1-D signals are tested with different levels of
interference power and BER is computed for each level.

Figure 12. SNR vs. BER for Noise and Interference.

Figure 13. SNR vs. PSNR for Noise and Interference.

The results are shown in Fig. 15 for audio and deter-
ministic signals, which depicts the BER versus normalized

Figure 14. System performance for different interference power for
2-D image signals.

(a)

(b)

Figure 15. System performance for different interference levels, (a)
the BER for audio signal (b) the BER for the square wave signal.

power in each case. It is noticed that the BER increases
rapidly between 0 and 5 dB of normalized interference
power. However, it seems that the BER slightly increases for
interference levels higher than 10 dB for both deterministic
and speech signals.
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8. Conclusions
The proposed Matlab/Simulink model in this paper deals

with multi-dimensional signals with high scalability. Multi-
dimensional signals’ behavior has been inspected with
different noise and interference levels using the proposed
multimedia WSN (MWSN) simulation model. In this case,
the WSN that uses 1-D and/or 2-D signals can be analyzed
and assessed, to predict the proper solution before applying
it in real life. It will benefit the WSN and IoT designers to
reduce costs, time and avoid faults. The main challenge was
to deal with floating-point data as a result of filters in the
transmitter/receiver that damage the received image signals
during conversion operations, which produce floating-point
numbers that lead to uncertain quality measures. Therefore,
a special floating point re-quantization operation had been
introduced in the proposed simulation. Besides, adding
more buffers to keep signal synchronization to avoid delays
and conflicts. The experimental results have shown that the
designed MWSN is a flexible tool for modeling the physical
layer of the WSN for 1-D and 2-D signals. Additionally
the MWSN supports almost all the crucial parameters to
be adjustable. The relationship between the channel noise
levels and the received signal quality proved the validity of
the proposed modeling approach. Nowadays, the WSN ap-
plications, such as telemedicine, agriculture, traffic control,
demands using muli-dimensional signals. Therefore,a multi-
media model that deals with such signals has been proposed
and tested in our experiments. The MATLAB/SIMULINK
scalability supports the expansion of the current model to
build different topologies. Moreover, external hardware, like
signal generators , sensors and external cloud services can
be connected into the MWSN model. The proposed model
in this paper has a potential to be extended for different
networking technologies and more applications.
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