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1. Introduction 

Digital signal processing technology, as a widely regarded of the information era, may be 

seen in all elements of communication and is a vital technology in the field. In recent years, 

China has increased its support for electronics. As a result, it has helped in the development 

and marketing of DSP chips, which are currently used in a wide range of modern software 

communication devices as a control chip. [1-6] Digital signal processing is most commonly 

employed in communications systems including telephone communications, video voice, and 

speech signals, all of which effectively boost information flow and exchange. 

 

In the field of communication, data acquisition is mostly employed in voice reduction coding 

and software broadcasting. [7-10] Of course, concerns such as signal strength and signal high 

bandwidth must still be addressed. To overcome these challenges, it is critical to conduct in-

depth research on digital signal technology given the current study results and to promote the 

healthy development of the communication industry. [11]  
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[12]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. [13] As a result, DSP is 

used in a wide range of fields, from engineering to economics, and from astronomy to 

molecular biology. As a result, a multivolume encyclopaedia would be required to address all 

of the angles, implications, and repercussions of DSP, and such a work would necessitate 

numerous writers. 

Instead, [14] concentrates on the principles of DSP, such as signal representation using 

mathematical models and signal processing using discrete-time systems. [15] 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. 

2 DSP  

 2.1 DSP Theory  

 

In order to extract information, it comprises data gathering, signal modification, analysis, 

synthesis, filtering, assessment, and identification, among other things. When compared to 

traditional analogue processing, digital processing offers unparalleled benefits. Both digital 

and analogue signals can be processed by digital signal processing systems. Of course, before 

a digital signal processing system can handle an analogue signal, it must first be transformed 

to a digital signal. Figure 1 depicts a typical digital signal processing pathway.
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Figure 1. DSP Flow 

 

Some of the fundamental notions in digital signal processors theory are as follows: Pre-

processing of analog signal is the act of filtering undesired frequency information and noise 

in incoming analog signal to avoid spectrum aliasing deformation after recording. 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 algorithms include the fast Fourier 

transform, fast convolution, and so on. 

 

Development and construction of analogue and digital filters; Multi-sampling-rate signal 

processing innovation: The essential premise of the sample rate converter system, as well as 

its effective execution. The quasi-signal processing system can only perform basic digital 

signals, whereas wavelet transform uses numerical operations to carry out processing steps 

and can perform a wide range of complex jobs. As a result, the number of applications for 

digital signal processing will increase. 

 

2.2 Digital signal processing  number of advantages. 

1. Excellent adaptability. Digital signals may be processed by computers and can also be 

generated by programmable devices. Programming makes it simple to adjust the settings 
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of digital signal processing systems, allowing the system to perform a variety of 

processing operations. 

2. Stable and dependable, with no impedance matching issues. You can assure the steady 

functioning of the digital system as long as the design is proper, and the characteristics 

of the digital system are difficult to alter with changes in the usage conditions. In 

analogue circuits, there is no impedance matching problem since digital systems at all 

levels are related by data. 

3. High processing precision. The processing accuracy of the analogue circuit is impacted 

by internal noise and the external environment, whereas the digital system operates in a 

binary state and is not affected by internal noise. 

4.  Encryption and decryption are simple. Encryption and decryption techniques are 

growing increasingly sophisticated as information security needs rise, and only digital 

processing can handle this challenge. 

2.3. Lack of digital signal processing technology  

 

Despite the fact that digital signal processors technology is being more widely used in the 

real world, the challenges still need to be addressed. 

1.  Deal with the issue of speed. Digital signal processing speed is a rather typical issue. 

It has existed since the inception of digital signal processing. This problem is 

increasingly being overcome to simplify communication owing to elements. 

2.  There is a concern with quality. Problems with information quality, such as a weak 

signal or a shaky visual transmission, occur often. The technology of digital signal 

processing has to be enhanced, and multi-core processing is being employed to do so. 

2.4.Communication application research  

 

2.4.1. Coding for speech compression 

 

It's quick, and it's simple to run into a slew of issues when using it, lowering the quality of the 

final speech output. Parameter coding is another frequent type of speech coding. The 

distinction is that the coding is based on the main characteristics of the speech signal. Figures 

2 and 3 depict a typical compression. 



Advancements in Digital Signal Processing for Medical 

Communications: Enhancing Healthcare Data Transmission 

and Speech Signal Analysis 

A M. Mohamed Ismail 1, K. 

Meharjabeen 2, C. Kiruthika 3, R. 

Parveen Banu 4 

 

 
 
 
 
 

Cuest.fisioter.2024.53(3):444-451                                                                                    448 

 

 

Figure 2.Compression and encoding of voice 

 

 

 

 

 

Figure 3. Speech decoding and reconstruction at the receiving end, as well as de-noising 

 

A speech compression system's main components are a voice encoder, digital storage media, 

and a decoder. The speech input is handled by the voice encoder, while the speech output is 

handled by the speech decoder. The key components of the information transmission process 

are the speech encoder's voice input, digital storage medium, and the speech output of the 

speech decoder, which is simplified speech compression coding. The speech compression 

system has grown over time to include a voice input module, a DSP module, an A/D 

conversion module, a D/A conversion module, and a voice output module. 
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The DSP module, which is the voice, is the core technology. To guarantee that the speech 

signal is not harmed, compression and decompression must be carried out using appropriate 

methods and procedures. In addition, a number of hybrid encodings have evolved throughout 

time. 

 

Linear predictive encoding, for example, is a new type of speech encoding technology with a 

processing speed of 4 to 16 kilobytes per second, although it requires more sophisticated 

algorithms and embedded processors to function. The voice compression system's stability 

and dependability can be improved by using a digital signal processor to tackle these 

concerns, efficiently resolve the problem of speech transmission, and raise the voice 

compression system's stability and dependability. 

 

2.4.2. Software radio  

 

Software-defined radio is a solution to the coexistence of multiple systems and the difficulties 

in developing a single standard among them in the field of radio communications. Because 

software radio relies on software programming to perform a variety of tasks, its main 

characteristics are adaptability and openness. Software-defined radio is basically a platform 

for communication. This programme can conduct functions such as wireless communications 

and video surveillance with the help of software development. Two of its qualities are 

functionality and modularity. 

 

Signal stability, quick transmission, and powerful anti-interference are all features of digital 

signal processing technology. It may be smoothly coupled to software radio, promoting 

software radio application and development.  
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Figure 4. Software Radio Architecture that is Ideal 

Digital processing is currently largely done in hardware, with two types of high-speed DSP 

chips and FPGAs being used. The distinctions between DSP and FPGA are obvious, and each 

is best suited to a different situation. The structure of DSP and FPGA is a fairly well-known 

development path at the moment. The goal is to complement the strengths of these two 

processors in order to achieve simultaneous signal processing across the system. When the 

clock is limited, the processing power of the system is raised to the utmost extent possible. 

 

Conclusions: 

 

Voice compression coding and software radio are the most common applications of digital 

circuits technologies in the area of communication. Although its advantages are obvious, 

and it is a future development trend, it still has problems, such as signal quality and signal 

rate of transmission. As a result, additional research into digital signal processing and 

modern communication technologies will be needed in the future to ensure that 

communication is more accessible and reliable. For instance, high-speed digital processing 

technology and multi-core digital processing technology are being investigated. 
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