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Abstract: 

Contemporary information systems are always being improved, as are living conditions, 

digital data technology has been interwoven into people's lives. It is intricately linked to 

people's lives. As a result of its ongoing development, the variety of uses for it is 

expanding. This study on a digital signal processing technology, and analyses the 

benefits.  The drawback of digital signal processing also discussed in this paper.  The 

specific application of speech deformation coding and radio communication also deeply 

demonstrate in this paper. 
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1. INTRODUCTION 

 

A key technique in the industry, digital signal processing is a well-known invention of the 

information age that may be found in many aspects of communication. In order to create 

and promote DSP chips, China boosted its assistance for electronic. It is employed as 

control chips in a variety of contemporary software communication devices. The basis for 

calculating the optimal values is the information minimum of the quantization noise 

(energy) dispersion and the maximum of the signal-to-interference ratio (s/i) 

parameters [1].  Digital signal processing is most frequently used in tele-communications, 

television voice, and audio data in communications systems, all of which significantly 

improve information flow and exchange. 

 

Data capture is mostly used in software programming and voice compression coding in 

the communication industry. Of course, issues like signal strength and large bandwidth 

signals must still be taken into consideration. Given the results of the recent studies, it is 

essential to perform research on digital signal technology, in order to address these 

issues and to support the industry's healthy growth. his dissertation supports the claim 

that the object-oriented paradigm allows for a complete and useful description of a 
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general signal processing system [2]. The majority of audio generative models produce 

samples in one of two domains: time or frequency. These representations, while enough 

to communicate any signal, are ineffective because they do not make use of the existing 

understanding of how sound is produced and interpreted. [3] Although adequate to 

convey any signal, these representations are ineffective because they do not make use of 

the existing understanding of how sound is produced and interpreted. 

 

 Over the last 40 years, significant advances in the architecture of microchips, digital 

systems, and computer hardware have spawned digital signal processing (DSP), which 

has evolved into a pervasive, complicated, and necessary area of study. As  onomics, and 

from astronomy to molecular biology [5]. As a result, a multivolume encyclopedia would 

be required to address all of the angles, implications, and repercussions of DSP, and such 

a work would necessitate numerous writers. 

 

. Instead, concentrates on the principles of DSP, such as signal representation using 

mathematical models and signal processing using discrete-time systems. Signal 

processing can take many forms, but in this book, the processing of interest is usually 

always linear and includes bending, modifying, or changing the frequency spectrum of 

the signal of interest. Digital filters are discrete-time devices that may bend, alter, or 

manipulate the spectrum of a signal. To identify the best balance between improved 

performance and throughput reduction from adding more DSP pilots, we provide an 

overhead optimization technique using the system's attainable information rate [6]. 

 

 2 DSP  

 

 2.1 DSP Theory  

 

Collecting data, analyzing, synthesizing, filtering, evaluation and recognition, among 

other things, in order to extract data. Digital processing offers advantages unmatched by 

conventional analogue processing. This system can process by both analog and digitalize 

signals [4]. Of course, an analogue signal must be converted into a digitalize signal. Figure 

1. Shows the example of digital signal process. 
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Figure 1. DSP Flow 

 

Some fundamental notions in digital signal processors theory are as follows: Time-

domain discrete signaling and system analysis: signal storage and operation, numerous 

conversions, time-domain and frequency-domain discontinuous signal and systems 

characterization and analysis; Fast digital process control algorithm includes the fast 

transform, fast convolution. we evaluate potent techniques envisioned for future mobile 

generation in both air interface and radio access networks. By offering details on burst 

mode operation, the required protocol, and monitoring processes, we also evaluate signal 

processing in the context of multi-vendor interoperability [7]. 

 

Foundational idea behind the sample rate converter technology and how it works 

properly. The wavelet transform uses numerical processes to carry out processing steps 

and can handle a variety of complex tasks.  The quasi-signal processing system handle 

only simple digitalize signals.  Consequently, there will be more uses for digital signal 

processing. Coherent detection technology and a digital signal processor are used in the 

proposed link to increase system effectiveness and make up for the information signal's 

deterioration caused by channel fading, atmospheric attenuation, and atmospheric 

turbulence [10]. 

 

2.2 advantages of digital signal: 

Excellent adaptability. Computers are capable of processing digital signals, and 

programmable devices are also capable of producing them. Digital signal processing 

systems can easily be configured using programming, enabling the system to carry out a 

range of processing activities. 

➢ The sound and the features of the digital system are not easily changed by 

alterations in usage circumstances, it guarante stable operation system. This 

system connected by data, so the impedance matching issue not occur in 
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analogue circuitry. 

➢ While the digital system runs in a binary state and is unaffected by internal 

noise, the analogue circuit's processing accuracy is impacted by both internal 

noise and the surrounding environment. 

➢ Quite easy to decode data. Development in information security requirements, 

it become more complex to manage encryption and decryption techniques.   

 

2.3. Lack of digital signal processing technology  

However, the use of digital processors increasing in the real world, there are still issues 

that need to be resolved. 

1. Address the matter of speed.  Speed is the most common issue in the case of digital 

processor. Since the beginning of digital signal processing, it has existed. Due to 

components, this difficulty is being overcome more frequently to make 

communication simpler. 

2. The level of quality is an issue. Information quality issues, like a wobbly visual 

transmission or a weak signal, frequently happen. In order to improve digital 

signal processing technologies, multi-core processing is being used.  

2.4. Communication application research  

 

2.4.1.  Coding for speech compression 

 

It's rapid, but employing it can easily result in a variety of problems that degrade output. 

Parameter coding is another common speech coding. It differ from the speech signal's 

primary properties serve as the basis for the coding. A typical compression is shown in 

Figures 2 and 3. 

 

 
Figure 2. Compression and encoding of voice 

 

 



 

7407 | Sandeep Sunori      An Analysis The Technology Of Digital Signal Processing 

And Its Communication Research 

 
 

Fig. 3. At the receiving end, noise reduction, speech decoding, and reconstruction 

are performed. 

 

The three major parts of a speech compression system.  They are a voice encoder, digital 

storage medium, and a decoder. These speech compression systems are classified as 

speech input, speech output and speech encoder [9]. Some few parts of speech 

compression systems are, voice input module, DSP module, A/D conversion module, D/A 

conversion module and a voice output module. 

 

The DSP module is the main technological component. Compression and decompression 

must be performed using the proper techniques and protocols. It ensures that the voice 

signal is not affected. Additionally, a variety of hybrid encodings have developed over 

time. 

 

Although it needs more complex algorithms and integrated processors to work.  Another 

sort of speech encoding technology is known as predictive encoding. For instance, the 

maximum speed of these processor is 5 to 15 kilobytes per second. By addressing these 

issues, effectively resolving the speech transmission issue, and raising the stability and 

dependability of the voice compression system, a digital signal processor can be used to 

address them. An approach and software tool that solves the drawbacks of current 

alignment-based techniques as well as the difficulties of recently announced alignment-

free techniques are required [8]. 

2.4.2. Software radio  

In the area of radio communications, the solutions by software-defined radio for the 

coexistence of multiple systems and the challenges associated with creating a common 

standard among them. Software radio's primary traits are adaptability and openness 

because it depends on software programming to carry out a number of duties. Software-

defined radio is essentially a communication platform [11]. With the aid of software 

development, this program can carry out operations including wireless communications 
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and video monitoring. Modularity and efficiency are two of its advantages. 

 

Digital signal processing technology has qualities like robust anti-interference, fast 

transmission, and stable signal. It might be seamlessly integrated with software radio, 

fostering its use and growth. 

 

 
 

Figure 4. Architecture of software radio system 

 

The majority of digital processing is currently carried out in hardware, using two 

different types of high-speed DSP processors and FPGAs. The differences between DSP 

and FPGA better suited to a certain circumstance. The aim is to achieve simultaneous 

signal processing across the system by combining the advantages of these two 

processors.  

 

3.Conclusions: 

The two most popular communication-related uses of digital circuit technologies are 

voice compression coding and software radio. Although it is a trend for future 

development and has clear advantages, it still has issues with signal quality and 

transmission rate. To ensure that communication is more available and dependable in 

the future, further study into digital signal processing and contemporary 

communication technologies will be required. This study's goal is to provide a new 

vibration signal processing method for chatter identification during tangential surface 

grinding of AISI 1045 steel using various grinding wheels [12].  For instance, research is 

being conducted on multi-core and high-speed digital processing technologies.  

 

References: 

 

1. Akimov, Valeriy I., Aleksey V. Polukazakov, and Nikolay V. Sitnikov. "Selecting 

criteria for optimizing parameters of ADC for digital signal processing." 2019 

International Russian Automation Conference (RusAutoCon). IEEE, 2019. 

2. Amatriain, Xavier. An object-oriented metamodel for digital signal processing 

with a focus on audio and music. Diss. Universitat Pompeu Fabra, 2019. 

3. Burova, Adeliya Yu. "Digital signal processing without performing arithmetic 

multiplication operations." Amazonia Investiga 9.25 (2020): 200-205. 

4. Engel, Jesse, et al. "DDSP: Differentiable digital signal processing." arXiv preprint 



 

7409 | Sandeep Sunori      An Analysis The Technology Of Digital Signal Processing 

And Its Communication Research 

arXiv:2001.04643 (2020). 

5. Karanov, Boris, et al. "Deep learning for communication over dispersive 

nonlinear channels: performance and comparison with classical digital signal 

processing." 2019 57th Annual Allerton Conference on Communication, Control, 

and Computing (Allerton). IEEE, 2019. 

6. Mazur, Mikael, et al. "Overhead-optimization of pilot-based digital signal 

processing for flexible high spectral efficiency transmission." Optics 

express 27.17 (2019): 24654-24669. 

7. Neto, Luiz Anet, et al. "Considerations on the use of digital signal processing in 

future optical access networks." Journal of Lightwave Technology 38.3 (2019): 

598-607. 

8. Randhawa, Gurjit S., Kathleen A. Hill, and Lila Kari. "ML-DSP: Machine Learning 

with Digital Signal Processing for ultrafast, accurate, and scalable genome 

classification at all taxonomic levels." BMC genomics 20.1 (2019): 1-21. 

9. Shuvo, Shuvangkar, Eklas Hossain, and Ziaur Rahman Khan. "Fixed point 

implementation of grid tied inverter in digital signal processing controller." IEEE 

Access 8 (2020): 89215-89227. 

10. Sivakumar, P., et al. "Ultra-high capacity long-haul PDM-16-QAM-based WDM-

FSO transmission system using coherent detection and digital signal 

processing." Optical and Quantum Electronics 52.11 (2020): 1-18. 

11. Steiglitz, Kenneth. Digital Signal Processing Primer. Courier Dover Publications, 

2020. 

12. Thomazella, Rogério, et al. "Digital signal processing for self-vibration 

monitoring in grinding: A new approach based on the time-frequency analysis of 

vibration signals." Measurement 145 (2019): 71-83. 


