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Abstract: DSP or Digital Signal Processing is the processing of the state of true and false, the management of the data 
transmitted over different hops and back and forth communication directions; saying that communication between 

heterogeneous systems is possible. The heterogeneity is defined based on the system’s nature; physical or logical, wired or 

wireless. Thus, the communication is made basically on the data transfer; transmission and reception. Such field of study has 

per role to define clearly the benefit of digitization and communicating data in digital formats. Also, the birth of 

SDRs(Software Defined Radios) is a consequence of this research field; those software are the main actors in the scenario of 

communicating data in a heterogeneous spread system. Hence, it is clearly not complicated as much as it is giving the life a 

step forward to the easy future [1]. The emerging of the wireless communication technologies is a vital and daily persistency for 
all of us. Contributions in this research are focusing on the spread spectrum wireless communication systems’ data 

transmission. Here, in this research, we are presenting and revealing the DSP toolset implementation necessities, then, a 

specific antenna architecture to deal with the customized SDR solution [2]. Thus the studies brought through this research 

are standing behind enhancing the activity of SDRs while implementation phases. 
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1. INTRODUCTION 

Processing Digital Signals in telecommunications industry has become a necessity nowadays in order to reach a high level 
of services providing and services consumption, the QoS(Quality of Services) and the VAS(Value Added Services) are in 
continues track and measurement when-ever and analysis is required and asked. We keep in mind a group of measures 
related to signals in telecommunications services that they have been demonstrated in their application gratefully through many 
years in order to be helpful to the both; to the telecommunications service clients as an origin for service furnishers and as well 
as a way of defining what enhancements in the performance of service we required to guarantee clients fulfillment. The study 
of Digital Signals known as DSP or Digital Signal Processing, is the trend that nowadays technologies facing to implement and 
reach services accomplishment.    Here,    we    have    to    know   that    this mathematical manipulation on a signal is to modify 
or improve it in a way that service provider see its necessity. 

 
The (QoS) quality of service measures, it has showed that explanation and development of specific actions have miscarried 

to take into reflection both the standpoints of the doyens; engineers and technicians who have to concept, generate, create and 
drive the system which is conscientious to carry those services and also the anxieties of the clients of telecommunications 
services. 

 
Also, we will define the analyzable standpoints and regulation that have with reliability drove the growth of the specific 

methods that we will introduce here. 

 
The Fact that the signal characteristics are required to be represented for a reason; engineers and specialists usually refer to 

a domain to do the best representation of a signal. Leading an electromagnetic equipment to imitate a signal within a network 
at here we define the science of transmitting information yet to do a handy control on a tablet manufactured and pre-designed to 
control signals that means it have been implemented a plate form that describes and prescribes the appropriate domain to 
work on, here is the job of a software. 

 
The mobility and simulation or virtualization signifies 2 drifts which are altering the method by which persons can 

simply get to data while they are on the travel. People, essentially, are studying that the portable cellular would be handled 
for more than just accepting a phone call. 
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At present, mobile cellular users could enter a diversity of data types. The telecommunications’ future also it guarantees an 
expanded usage of portable cells. The advance of the future portable applications is controlled more by the mind’s eye than 
by technology. 

 
This course confers essence of the telecommunications technology. The different types of telecommunication networks, 

here demonstrates that without main actors the diffusion and transmission would be auto controlled. The main consumers are so 
enormously imperative. Here, even when the technology grows up and the first target of the new innovation it may differ, it is 
usually valuable to recognize the escorted users. To be successful in the middle of modernizers and innovators in the top 
markets offers a core for finally to be fruitful in the mass markets. The technology has a worthy chance of captivating 
essence in quotidian usage in the mass markets [2]. 

 
To comprehend the telecommunication industry we have only to start by examining the services to discover out the 

correct extent and the nature of request of both together, the mobile and fix, telecommunication outline. The max that is 
recognized about what end consumers request the more improved operators going to be able to light and see those requests 
now and on. 

 

2. TYPICAL DSP APPLICATIONS 

Numerous are the applications of the DSP in real world; thus the benefit to humanity is the major concern. Among the 
applications we cite here minority in quantity yet major in action: 

 
 Communication systems 

◆ MoDem 

◆ Channel equalization 

◆ Echo cancellation 
 Geophysics 

◆ Seismology 

◆ Oil exploration 
 Consumer electronics 

◆ perceptual  coding  of  audio  and  video  on DVDs 

◆ Speech synthesis 

◆ Speech recognition 

 Astronomy 

◆ VLBI 

◆ Speckle interferometry 
 Experimental physics 

◆ Sensor-data evaluation 
 Music 

◆ Synthetic instruments 

◆ Audio effects 

◆ Noise reduction 

 Aviation 

◆ Radar 

◆ Radio navigation 

 Medical diagnostics 

◆ Magnetic-resonance and ultrasonic imaging 

◆ Computer tomography 

◆ ECG (electrocardiogram) 

◆ EEG (ELECTROENCEPHALOGRAM) 

◆ MEG (Magneto encephalography) 

◆ AED (automated external defibrillator) 
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◆ Audiology 
 Security 

◆ Steganography 

◆ Digital watermarking Biometric identification 

◆ Surveillance systems 

◆ Signals intelligence 

◆ Electronic warfare 

 Engineering 

◆ Control systems 

◆ Feature extraction for pattern recognition 

 

✓ A definition of the Digital Signal Processing 

Digital signal processing is a sub of the signal processing studies. Digitizing is the fact of converting a property with 
mathematical manipulations to improve or to modify the original signal. 

 
Digital signal processing also it is recognized as a telecommunications activity. A collection of facilities that ensures 

the signal process, to digital using an analog-to- digital converters (ADC) or to analogue using digital-to- analog converters 
(DAC). In a sample, we present here the process of the voice transmitted until the receiver. 

 
When defining the signal, we have to know what the communication systems, signal processing and electrical engineering 

had defined and précised regarding the nature of the signal; which is assumed a function for conveying information. 
Potentially, each quantity that can present a variation in time or space is a signal that might do provide us with information 
about a physical system. The International Organization, IEEE, Institute of Electrical and Electronics Engineers (read I-Triple- 
E) elaborates the Transactions on signal processing as follows: 

 
And this is among others, communication, speech, audio, video, geophysical, image, radar, sonar, musical and medical 

signals… 

 
Here we can be certain that the signal is a physical representation of a quantity that varies respecting space, time and 

containing information from source to destination. 

 
To study the content of signals is the field of information theory. Regarding that the noise is inevitable; where the noise is 

usually the undesirable disturbances, and also, conflicted signals with the desired signal. Here, many studies are going on to 
give birth to new technologies for signal integrity in order to prevent noise and the signal recovery in order to separate      
desired signals from a background. 

3. CONTEST OF PROGRESS AND THE DIGITAL SIGNAL PROCESSING 

 
A. The upcoming of the Digital Signal Processing 

 Making a signal under studies proves to us the diversification of the properties types that we can resolve. Hence this 
is, when working with the Digital Signals, the probability of a data collision is reduced. 

 
Here we are requiring what would we think regarding to the upcoming future that would appear as, so if it would be 

deprived of the Digital world and the digital signal use in telecoms?[4] 

 
If we are able to draw that situation, you for probably will assume what quality of services telecommunications before has 

on our current regular daily lives. 

 
Regarding that the data transmissions and data transmissions concepts are basically a collection of services provided within 

a communication medium, so for that the Digital signals Processing is having an enormous important future coming to be 
under consideration. 

 
Besides, it would be more and more universal and joint with usual life. Objects that are means used to work as stand- alone 

will be linked as well (all of; your car, your doors, the school’s blackboard, your TV/ all-in- one-device / stereo, your oven, your 
watch,..), and with a high quality of services provided. 
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B. Apps Targets and Business’s targets 

High quality of telecommunications business offers thousands and even millions of salary job places in all over the globe 
across the time now. In the underwired telecommunications places offered more of these job places, when is remarkably less 
were in wireless telecommunications posts. 

 
We might find telecommunications researches in the Digital signals processing in almost all portion of the motherland, 

yet the most personnel settle down in towns that have huge attentions of business manufacturing and institutions. 

 
All facilities, services and activities are provided through the TV, Internet, telephone, and many other facilities that the 

sector of Telecommunications offers to consumers thru networks exposure. Offering the principal capitals of communication 
to nearly all families, businesses, and folks, telecommunications companies allocate an important facility and service to the 
government financial economy [3]. 

 
Besides to presenting old-style facilities, using analog communications, like underwired telephone and underwired TV, 

also, telecommunications firms provide facilities like cell phone, satellite TV, broad-band and mobile Internet, between others... 

 
Firms of Industry; the telecommunications business is distributed into 4 major divisions: underwired and mobile, satellite, 

and other telecommunications institutions. The telecommunications’ biggest division business continues to be made up of 
underwired telecoms vacancies. Establishments in such field mainly furnish telecoms facilities like DSL; digital subscriber line 
Internet, cable telephone, and cable TV and Internet facilities. All of the institutions route data as TV, Internet, data, voice, 
and other sorts of data over an underwired net, and controlling admission to these info. And they may build and sustain 
networks, share networks with outer firms, or lease the net volume from competitive institutions. The institutions in the 
telecommunications business don’t generate the object that is diffused through their networks, like live diffusion programs. 

Telecommunications services and tasks provided also enclose direct-to- home satellite television traders and a mixture of 
other businesses. The mobile telecommunications furnishers do deliver Internet, telephone, data, and other facilities to the 
consumers through the transmission of processed signals. The signals are straight diffused from side to side over antennas to 
consumers, and these are who are using means, like cell phones and portable processors, to accept, send, and interpret signals 
from electromagnetic waves to electronic signals. A great module of this business made up of the firms that furnish cell phone 
facilities, which it has swiftly grownup during the going epoch; another module do involves institutions that distribute mobile 
internet facilities to folks with internet-enabled cell phones and processors. 

 
The satellite telecommunications institutions are frequently constructed up by private and governmental firms which do 

diffuse a diversity of data over the satellites transmission way, as well as communications to and from open and protected 
officials, pictures of the earth, and a diversity of other info. Straight-to-house satellite diffusion and TV furnishers, 
nevertheless, they are categorized as an underwired telecommunications. 

 
In some areas, the firms, regarding here; Sultanate of Oman, are spreading the fiber optic cable to the residential 

consumers, to qualify them to furnish video-on-request, underwire television, Internet in high-quality of signals transmitted 
and high-speed, and a straight telephone communications on a single line. 

 
C. Furthermost after Processing 

● The Telecommunications researches efforts are taken in video, Internet and also voice communications facilities. 
 

● With a swifter scientifically and theoretical alteration in the telecommunications signals processing knowledge, 
the ones with the up-to-date scientific expertise will reach and get the greatest openings of the greatest career posts. 

 
● The typical incomes in telecommunications and in digital signal studies and researches do greatly and surpass the 

normal salaries throughout the non-public and private business. 
 

D. Business Environment 

Extended hours, Furthermost telecommunications business worker forces, driven 40 hours per week, yet almost 14% 
functioned furthermore than 50 hours, on normal. The hands in this business are frequently necessary to have overtime 
activities, specifically thru the traumas like torrents or tempests when bodies might need to report to slog with a slight 
indication to assist re-establish the gateways connections of the work net. 

 
The atmosphere of the work, the folks in setting up, up keeping, and repairing posts work in a diversity of situations, 

both situations indoors and outdoors, and in all climate states. Their careers it includes stimulating, rising, attainment, 
squatting, and swarming. They frequently do their work in the elevated spaces, like roofs and the telephone poles.  Their 



International Journal of Engineering and Information Systems (IJEAIS) 

ISSN: 2000-000X   

Vol. 1 Issue 6, August – 2017, Pages: 188-196 

 

www.ijeais.org 

192 

obligations carry them into the closeness with electrical wires and electrical circuits, and so they need to take safety measures 
in order to evade blows. They must wear safety equipment when entering a critical work situation. 

E. Technology and the progress 

Regarding that to keeping fit necessities in the telecommunications business, it diversifies on depending on the 
researches and studies made. Many researches needed at least the specialized certificate for keeping fit. Anyway, several 
researches do necessitate pre-requirement knowledge in order to accomplish a research for practical title roles in the consumer 
facilities. Other posts do necessitate specific environments which could take several years of study and tests. For some 
experts, decision-makers, and up makers and repair positions and jobs, organizations stand all of their work on the academic 
studies [2]. 

 
Due to the quick overview of the new facilities in technology, the field of Digital Signal Processing is amongst the 

quickest altering in the researches news. That tells that personnel staff has to keep their knowledge up to date. The 
Telecommunications business bosses have now searched for personnel with talents in computer programming and with 
software conception and design capabilities; telephony or voice telephone technology; fiber optic technology and laser; wireless 
and mobile expertise; and the compression of info. In order to keep up their capabilities and talents and to remain recognized of 
newer technologies, the personnel could remain carrying on having the keeping fit process thru their own vocations [2]. 

 
The applications areas that the Digital Signal Processing covers within designed systems and algorithms do cover a wide 

variety of applications, from which; communications, sonars and radars, sensor networks, image processing… 

 
Besides, using Digital Signal Processing lead experts to reach performance is not possible with the conventional analogue 

signal processing. 

 
As a case study, when working with the AM/FM radios, a study was made about the Reception Performance Improvement of 

AM/FM Tuner by Digital Signal Processing Technology and published in FUJITSU TEN TECHNICHAL JOURNAL, telling 
that the use of the Digital Signal Processing lead to achieve standardization with audio processing, such the sound field control, 
toward the standardization of process for other digital media. 

 
F. Generals 

Apart from of the up and growing requests for Digital Signal Processing facilities, the quality of services in the 
telecommunications’ business is getting performed and grown up. Studies and researches will get up from the necessity in order 
to achieve a certain high level of activity inside a system or an algorithm built base on digital Signal Processing technology. 

 
Regarding the job prediction, post openings are approximated to get up in the business of telecommunications in consequence 

of the mounting number of the retirements against to the continuing lack for the experts. Analysis will be best if it will be for to 
fix, keep up, and setting up personal, a lot of whom are probably to retire in the next years, as well as for the consumer facility 
representatives, who seeks to get a lifted up income, by creating a lot of openings. The probability in these posts is going to be 
better for candidates with specialized certificates, as well as the essential expertise [4]. 

4. BUILDING A DSP TOOLSET 

Here we present the fundamentals of digital signal processing theoretically, this physical phenomenon, to present the good 
effect and how easy life is becoming every day, with the digitization. 

 
A. Digital Signals Processing 

From the discrete signals until the communication systems, steps to do, …[7] 

 
1. Discrete Data 

a. Modulation / Demodulation 
b. Noise channels 
c. Error Probabilities 

2. Passband systems 
a. Baseband equivalent 
b. Conversion 

3. Equalization 
a. Interference and Transmission 
b. Precoding 

4. Multichannel Modulation 
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a. Channel Partitioning 
b. channel Identification 

5. Synchronization 
 
 

B. Discrete-time (DT) Signals 

The briefed definition that we can say about the Discrete- time signal is a sequence of complex numbers. And, why is 
complex, because we are working in general data, and many signals are general and real and we see many transformations in 
these signals. The one dimension signal has a mathematical representation or notation as: x[n], which is a two- sided sequences 
where x: -∞ +∞[3]. 

 
Where n is dimension-less, neither length nor width, but a sequence of index measurement. 

 
More Formally: Discrete-time Signal; a sequence of complex numbers: 

 
 One dimension 
 Notation: x[n] 
 Two sided-sequence: x: Z C 
 N is dimension-less “time” 
 Analysis: periodic measurement 
 Synthesis: stream of generated samples Concrete Signals[2]: 

 
The Delta Signal 

 

 
 

 

The Exponential decay Signal: 

 

 
 

 

The sinusoid signal: 

 

 

Signal classes: 
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 Finite-length 
 Infinite-length 
 Periodic 
 Finite-support Finite-length signals  
 Sequence notation: x[n], n=0,1,…,N-1  
 Vector notation: x = [x0 x1 … xN-1] T 
 Practical   entities,   good   for   numerical packages (Matlab and the like)  

Infinite-length signals 

 N-periodic   sequence:   x[n],   n   in   Z   (Complex numbers) 
 Abstraction, good in proving theorems  

 

Periodic signals 

 Sequence notation: Ṽ [n] = Ṽ[n + kN],   n, k, N in Z(Complex numbers) 
 Natural bridge between finite and infinite lengths 
 Same information as finite-length of length N  

Finite-support signals 

 Ᾱ[n]  =  A  [n]  if  0  ≤  n  ≤  N-1,  n  in  Z  (Complex numbers) 
 Another bridge between finite and infinite lengths 
 Same information as finite-length of length N 

 
 

Elementary operators: 

 
 SCALING Y[N]=   X[N] 

 Sum y[n]=x[n] + z[n] 

 Product y[n]=x[n] . z[n] 

 Zhift by k(delay) y[n]=x[n - k] 
 
 

5. DSP AND NETWORKS 

When using Digital Signal Processing for communication systems and algorithms and mechanisms, it is almost the creation, 
development, and management of relays (relay, antenna, portable radio …) for a small, medium or large span. Enabling 
communication between nodes and end users in a network within  a collection  of terminals  and relays  is the 
Telecommunication network. Almost, we will need to be carried through the access and core networks in order to accomplish 
the facility or service. 

 
From the communications networks: 

 
 The computer networks.  

 The Internet.   

 The telephone network.   

 The global Telex network.   
 The aeronautical ACARS network. 

 
II. SIGNAL TRANSMISSION ASPECTS 

When taking under consideration the telecommunication industry, transmission is almost the physical data 
communication between terminal users on a network. Data transmission, digital transmission, or digital communications is 
different nomination of the same process of data communication and transfer. 

 
Here, while the transmission is the data communication, the analogue transmission describes the continuous transfer of 

analogue signals. Here; we describe the data model while being transmitted; through these data models we mention: 

 
 Analogue signals; 
 The Digital Signals; which would be a numeric representation of data through the transportation medium. 
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These data models or aspects are being usually studied theoretically under the information theory and coding theory. 

 
Beside the definition of the data transmission properties, whether it is a digital signal or analog signal transmission, and to 

define the transmission engines, we present the transmission protocols, which are standardized according the OSI model, for to 
ensure the inter-communication between hetero- platforms. The protocols based communications are a system made of digital 
messages within rules and formats that are for exchange the messages in computers or between processing systems and in 
telecoms. Here, the protocol may possess a formal end description; that may include signaling, authentication and detections 
of errors and also the potential of error correction. 

6. SDR SCOPE 

Within the implementation all cryptography, modulation, protocols, and the source coding are accomplished based on 
software; nominated Software Defined Radio (SDR); which is a user defined solution based on the pre-givens. So many types of 
modulation could be accomplished over a broad-range of frequencies; thereby an SDR is able of providing more than one 
class of service. And from the key features of the SDRs is that the field-range is serviceable, at the moment that the requirements 
change, upgrades and modifications are basically easy to execute. Also, the SDR Standardized Architecture Supports Both Current 
and Future Applications. 

7. ANTENNA ARCHITECTURE 

 

 
 

Figure 1: SDR-Transceiver data communication prototype[5, 6] 

 
The data sources are numerous, yet, the main concern is how to protect the data from been lost or distorted when 

communicated [5, 6]. 

8. CONCLUSION 

It is a matter of software only; the range of communication between nodes; the technology is unique, yet the processing is the 
main role actor in this context. Within the telecommunications industry, the Digital Signal Processing; is in general as a 
telecommunications business for central and non-central facilities, or in little, all facilities beyond typical voice calls and fax 
broadcasts. Nevertheless, it is useful in whichever facility business, for facilities obtainable at slight or free or no cost, to 
endorse their main business. In the telecommunication’s commerce, on an abstract conceptual state, Digital Signal Processing 
industry enhance worth to the typical facility quality contribution, urging the member to use their cells furthermore and letting 
the firms to guide up their ARPU. For portable cells, even though technologies similar MMS, SMS, voice and GPRS are 
frequently measured industries, a discrepancy might also be completed among typical (peer-to-peer) subject and premium-cost 
subject. These are named portable mobile value-added services (MVAS) which are habitually just denoted as VAS. 

 
We aimed and realized upon this confessed and referenced research to reach the multiplatform data communication through 

a clear scheme of a signal being treated in both directions; analogue and digital. Where we described different 

tools and signals aspects based on the main graphical then mathematical annotations. 

 
With the increase of the usage and the need of computerized machines, the necessity of the digital signal processing 

increases. So for that, to use a computer with an analog signal, this last must be digitized with an analog-to- digital 
converter. Besides, studying a digital signal would be in a domain that considered experts choose based on the representation 
of the essential characteristics of the signal in question. 

 
When referring to filters, if we are handling a digital signal, so the results will be far superior when using Digital filters 

versus the Analog Filters. 

 
It is noticeable that Telecommunications services are required whichever inside-home by the cell net company themselves 

or by a tiers value-added service donor, else acknowledged as a subject furnisher like All Reuters. 
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Regarding the communication medium, Services Providers naturally join to the service provider within protocols as 
SMPP(on mobile networks); Short message peer-to-peer protocol, joining whichever straight to the SMS Center or, 
gradually more, to a gateway of messaging that contributes the service   provider   well   monitor   of   the   subject   contents. 
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