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Abstract: People across the world utilize the 4G wireless communication system. A
wireless communication system is one where data is transmitted wirelessly from one
point to another without using an electrical conductor as a medium. Quadrature Phase
Shift Keying (QPSK) is a technique used for modulation in wireless communication
systems. Signal noise is unwanted noise that degrades the performance of wireless
communication infrastructure. Many individuals have expressed concern about how
signal power would affect QPSK modulation and demodulation. This project
simulates QPSK modulation and demodulation. The problem is determining if the
noise affects the output data of QPSK modulation and demodulation by modifying
the power value of the noise at each time point of the simulation. The graph and data
show how noise will affect the output data of QPSK modulation and demodulation.
The bit error rate of the data increases with the strength of the noise. The probability
of receiving data also increases with the noise power.
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1. Introduction

In the modern technological era, the world in which we live is changing, revolutionizing, and
becoming more difficult. A wireless communication system transfers information wirelessly between
two or more sites without using an electrical conductor as a medium [1]. Wireless communication is
often accomplished by the transmission of electromagnetic signals by an enabled device inside the air,
physical surroundings, or atmosphere [2]. Wireless communication comes in a variety of forms,
technologies, and delivery systems, including mobile communication, satellite communication,
microwave communication, and others. Quadrature Phase Shift Keying (QPSK) is a technique that is
used for modulation in the wireless communication system. QPSK, also known as quadrature phase
shift keying, is frequently used in digital satellite modulation [3]. QPSK is a technique for sending
digital data across analog channels [4]. It has a lot of advantages such as a high-frequency utilization
ratio, easiness of achievement, and strong anti-interference performance. Table 1 shows the list of
digital modulation applications.
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Table 1: Digital Modulation Application

Modulation Type Bit per Symbol  Application

BPSK 1 Space Telemetry

GMSK 1 GSM

QPSK 2 UMTS, CDMA, DVB-S, DVB-T, WiMAX, WI-FI
8PSK 3 EDGE

16QAM 4 DVB-c, DVB-T, WiMAX, WI-FI

64QAM 6 DVB-T, WiMAX, WI-FI

Signal noise is the undesired noise that deteriorates together with the communication signal. In
an industrial setting, signal noise has the potential to wreak havoc on process control systems [5]. Signal
noise is come from everywhere neither within the circuit itself nor from the external environments [6].
It will affect the wireless communication system. The signal noise might also be affected by the QPSK
modulation and demodulation but how the signal noise affected the modulation and demodulation is
the topic that we need to study. In this study, a simulation of QPSK modulation and demodulation is
carried out to study the signal noise and its relationship with the bit error rate.

2. Methodology

This section included the study process of simulation for the QPSK modulation and demodulation. It
also consists of an explanation for the simulation process. Figure 1 shows the flowchart of the overall
process. The software that is used to design the QPSK modulation and demodulation simulation is
MATLAB coding. The parameters used in the simulation are all optional and filled in by the user in the
prompt window when the simulation run. The parameters are included input data, frequency of the

signal, and noise power.

| Infarmation gather about simulation |

| Determination of codine use for simulation |

Simulation for Quadratic Phase Shift Keying ({QPSK)

rnrilation

Simulation for Quadratic Phase Shift Keying (QPSK)
demodulation
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| Data Analysis and Discussion |
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Figure 1: Flowchart of the overall process
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The design for the simulation is divided into two parts; QPSK modulation and QPSK
demodulation. In the beginning, the user will insert all values such as input data, frequency of the signal,
and noise power via the prompt window. The prompt window is shown in Figure 2. Then, QPSK
modulation begins with modulating the input data to a specific mode so that it can pass through the
medium. The signal will undergo a demodulation process after passing through the medium. This is to
get back its original signal so that the receiver can receive the signal message.

After the QPSK modulation and demodulation simulation is complete. Noise is added to the
transmission medium. In the simulation, a noise signal with different noise power is used depending on
the user’s requirement. From there, various type of output data is produced. From the output, we can
observe the error occurring in the data and their bit error rate. We will also be able to observe the
relationship between the noise power and bit error rate. The simulation will be run using two sets of
different input data. Because we can observe the change of error bit rate when run with two different
sets of input with the same noise power.

4

Enter data:
Enter br:

Enter Noise:

=5 ——
‘ OK ‘ Cancel

Figure 2: Prompt window for the user to insert input data, frequency, and noise power

3. Results and Discussion

In this section, we will do an analysis and discussion based on the results obtained from the
simulation. In the simulation, two set of data is use whichisdataA[1 0 0 1 0 1 0 0 0 0 1 1
0 01 1]anddataB[1 0 0 0 0 1 0 0 0 0 0 1 1 1 1 O0]. Thesimulationisrepeated 100
times with different values of noise power from 1w to 100w which insert in the prompt window. Figure
3 shows the data, value of br, and also the noise power that appears on the prompt window while Figure
4 shows the results after all the values are inserted into the prompt window.
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Figure 3: The data, the value of br, and noise power insert through the prompt window
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Figure 4: The result show after all the value were inserted through the prompt window
3.1 Noise power: 1W

The stem of the input and output data for noise power 1 is shown in Figure 5. As previously
stated, the input data is entered as [L1 0010100101010 11]. The results of the simulation for
Quadratic Phase Shift Keying (QPSK) modulation and demodulationare[100101010101010
101011]. Thereis no error occurring in the data as compared to the input data with output data.
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Figure 5: Stem of the input and output data for noise power 1 for data A

The stem of the input and output data for noise power 1 for data B is shown in Figure 6. As
illustrated above, the input data is entered as [1000010001 11 10]. The result of the simulation
for Quadratic Phase Shift Keying (QPSK) modulation and demodulationis[10000100011110].
When comparing the input and output data, there are no errors in the data.
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Figure 6: Stem of the input and output data for noise power 1 for data B

From both figures 5 and 6, there is no error occurs although there is a noise power of 1w during
the simulation. Because the noise power use is too weak until it is not enough to affect the data to have
error. Hence, we can say that errors in data will occur when only the noise power use reaches a certain
level of high which can produce interruption.
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3.2 Noise power: 100W
The stem of the input and output data with noise power 100 for data A is shown in Figure 7.
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Figure 7: Stem of the input and output data with noise power 100 for data A

Theinputdataisinsertas[10010100001 1001 1] while the output data after the Quadrature
Phase Shift Keying (QPSK) modulation simulationis[1000001110110000]. There are 7 bits
of data has errors when comparing both the input data and output data. Hence, the error bit rate for the
data when the noise power is 100 is 43.75 %. The stem of the input and output data for data B are shown
in Figure 8 with a noise power of 100W.
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Figure 8: Stem of the input and output data with noise power 100 for data B

As previously illustrated, the input data is entered as[100001000001 11 1 0] while the
output data after QPSK modulation and demodulation simulationis[1100101010110011].
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The data has an error in 8 bits. Hence, the data has an error bit rate of 50.00% when the noise power is
100.

From Figure 7 and Figure 8, we have observed that there are a lot of errors occurring in the
output data and the error bit rate is also very high. As the noise power insert is high, so the probability
of data getting an error will also be high. The data will 100% get an error when the noise power insert
is as high as 100w and there is no possibility that there is no error occurred.

3.2 Error Bit Rate vs Noise Power

Figure 9 displays the graph of the error bit rate against noise power for data A, whereas Figure
10 displays the graph of the error bit rate against noise power for data B.
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Figure 9: Graph of error bit rate vs noise power for data A
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Figure 10: Graph of error bit rate vs noise power for data B

The erroneous bit rate from the simulation was used to inform both graphs. The bit error rate for the
data is zero when the noise power is between 0 and 10 volts, as shown by the two graphs above. From
the two graphs, we are aware that if the noise power is below 10 V, the data would not be affected by
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the noise. In addition, we have seen that when the noise power is 100, the error bit for data might reach
above 50%. The graph above shows that the erroneous bit rate of data increases as noise power
increases. As noise power grows, so does the bit error rate of data. Since the shape of the two graphs is
almost the same while two different sets of data are inserted, we may draw the tentative conclusion that
the bit error rate of data is affected by noise power.

40 Conclusion

Based on the result obtained above, we can deduce that the design for QPSK modulation and
demodulation simulation is successful. We have concluded that the bit error rate of data relies on the
value of noise based on the graph of noise power and error bit rate for the data shown above. When the
noise power grows, the data error bit rate also rises. As a result, we now understand and can monitor
how noise and data error bit rate interact. In addition, we have concluded that when noise power grows,
the likelihood that data may contain errors rises. We know that when the amount of noise rises,
inaccuracy will likely arise because of all the outcomes that were collected. Based on the study in the
journal or report, everything that was inferred above is what we anticipated. Besides that, our effort to
create a prompt window for the simulation system was successful. Utilizing different types of data,
frequencies, or noise power, several types of simulation may be carried out using the prompt window.
A quick analysis and debate are possible when using the prompt window system.
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