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ABSTRACT 

Computing and ICT no doubt form 

important pillars in the present day global 

modern technological processes and 

development. Although Africa can be said 

to have improved substantially in the quest 

for knowledge in this age, much structural 

advancement and progress in the larger 

part of the continent have not been noticed. 

This can be partly ascribed to the relatively 

meager investment and financial 

commitment to providing infrastructure for 

sustainable research. The effect of this is 

that the technological state and needs of the 

general African continent are not the same 

as those of the developed world. As such, 

research output which may be important 

for the present socio-econo-technological 

state of the continent may not quite appear 

useful in the developed world, and are thus  

usually not considered fit for their journals.  

Apart from this, there are relatively few 

journals based in the African continent that 

are devoted exclusively to papers on 

computing and ICT. It is in the light of the 

above that the African Journal of 

Computing & ICT is born for the purpose of 

publishing nontrivial relevant research 

results in the fields of computer 

science/engineering, information 

technology(IT) and allied fields. The journal 

welcomes papers from African scholars and 

also from non-africans whose papers 

address important issues that are relevant 

to Africa. Every submitted paper is 

reviewed by at least two appropriate 

referees for quality and accuracy.  Two 

editions are to be published every year. 

Further information about the journal is 

available in the Instructions to Authors, 

Subscribers and Advertizers in the inside 

back cover.  A case is made, in the present 

paper, for the exploration of the potentials 

of coding theory for African development.                                              
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I. INTRODUCTION 

 

 Computing and ICT no doubt form 

important pillars in the present day global 

modern technological processes and 

development. Although Africa can be said to 

have improved substantially in the quest for 

knowledge in this age, much structural 

advancement and progress in the larger part of 

the continent have not been noticed. This can 

be partly ascribed to the relatively meager 

investment and financial commitment to 

providing infrastructure for sustainable 

research. The effect of this is that the 

technological state and needs of the general 

African continent are not the same as those of 

the developed world. As such, research output 

which may be important for the present socio-

econo-technological state of the continent may 

not quite appear useful in the developed world, 

and are thus usually not considered fit for their 

journals. Apart from this, there are relatively 

few journals based in the African continent 

that are devoted exclusively to papers on 

computing and ICT. With proper harnessing of 

her human and material resources, Nigeria has 

a great potential in achieving the United 

Nations Millennium Development Goals (UN 

MDGs) and the targets of  the National 

Economic Empowerment and Development 

Strategies (NEEDS) programme. For instance, 

the robotics-like automobile (named Autonov)  

which the late Professor Ayodele Awojobi 

(1937 – 1984), of the Department of 

Mechanical Engineering, University of Lagos, 

Nigeria, was credited with could have been 

productively channeled towards the 

development of a truly development-oriented  
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country. It is in the light of the above that the 

African Journal of Computing & ICT is born 

for the purpose of publishing nontrivial 

relevant research results in the fields of 

computer science/engineering, information 

technology (IT) and allied fields. The journal 

welcomes papers from African scholars and 

also from non-africans whose papers address 

important issues that are relevant to Africa. 

Every submitted paper is reviewed by at least 

two appropriate referees for quality and 

accuracy. For the purpose of quality control, 

the name of the editorial board member who 

arranged a paper for review (i.e the 

communicating editor) is included on the front 

page of every published paper. A peculiar 

characteristic/policy of the journal is that all 

the editors are Africans by root or birth, 

though they are not necessarily based in 

Africa. A reviewer however need not be an 

African.  Two editions are to be published 

every year. Efforts shall be made to publish 

the names of reviewers for every journal 

volume, consisting of two editions, in the 

second edition of every year. Further 

information about the journal is available in 

the Instructions to Authors, Subscribers and 

Advertizers in the inside back cover.  

 

In an earlier paper, five key areas of practice 

with respect to ICT were identified namely [3] 

consulting, research and development (R&D), 

manufacturing, marketing of ICT equipment 

and capacity building. The major area of 

contribution of this journal is basically on 

R&D which, as has been rightly noted, ‘is the 

perennial source of technology’ [12]. The 

focus is on the promotion of indigenous 

computer and ICT development. This is 

expected to contribute in the long run to a 

reduction in the heavy dependence on 

importation of ICT-related products e.g. a  
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drastic reduction in the over 95% of mobile 

telephony and telecom equipment currently 

believed to be imported in Nigeria. This brings 

a great drain to the nation’s foreign exchange. 

A preceding paper [11] examined the 

relevance of ICT to construction technology, 

with particular reference to software 

development.  

 

II. PAPERS IN THIS MAIDEN 

JOURNAL ISSUE 

 

There are altogether five papers in this maiden 

edition of the African Journal of Computing &  

ICT. The present introductory paper by Dr. 

‘Dele Oluwade provides a background for 

other papers. The paper emphasizes the 

relevance and potential contribution of coding 

theory towards structural development in 

Nigeria, in particular, and Africa in general. 

Four key relevant areas were addressed, 

namely GSM and general telecommunications 

industry, space and satellite communication 

system, film and entertainment industry , as 

well as computer manufacturing industry. The 

paper entitled ‘ Expanding Nigerian 

Electronics Technology’ was contributed by 

Dr. John McKee, a physicist and electrical 

engineer, who taught at the University of 

California Los Angeles Medical School for 

about 50 years before formal retirement, 

though he is still active as a researcher. This 

paper provides useful technical advice and 

guidelines for the Nigerian technocrats and 

scientists/engineers on the way forward in 

achieving technological breakthrough. The 

author provides clear analogies based on the 

experiences of his home country- the United 

States of America. Adeyemi Ajibesin’s 

contribution from South Africa is also on  
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coding theory in wireless communication 

system, specifically performance evaluation of 

turbo codes in wireless communication 

channels. As explained in Section III of Dr 

Oluwade’s paper, turbo codes which are able 

to provide virtually error-free communications 

at  unusually high data rates and transmitting 

power efficiencies. The paper contributed by 

Olufade Onifade et al provides a review of the 

mode of operations and characteristics of 

digital satellite television with a view to 

highlighting how it can alleviate the problem 

of limited broadcast reach. Finally, the paper 

by N. Onwuchekwa and Dr. Gloria 

Chukwudebe dwells on digital signal 

processing, which is a popular technique in 

such areas as communications, medical 

imaging, radar, hifi music reproduction and oil 

prospecting. It discusses the use of a 

combination of noble identities and polyphase 

decomposition of linear filters for achieving 

computationally efficient algorithms in 

multirate digital processing systems. 

 

III. SOME APPLICATION AREAS OF 

CODING THEORY 

 

Coding theory influences all forms of modern 

digital electronic systems due to the fact that 

data are transmitted as sequences of binary 

digits (bits) or codes. The term coding theory 

as used in this paper includes both coded 

character sets (CCSs) as well as error control 

codes (i.e error detection and correction 

codes). Coding theory came into being as an 

active specialized area of study in 1948 

through the pioneering works of an american 

electrical engineer and mathematician Claude 

Elwood Shannon (1916-2001) [2] . He is 

appropriately regarded as the father of 

(information and) coding theory. Coding 

theory has over the years benefited from  
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activities in electrical engineering, 

mathematics, mathematical statistics and 

computing. Generally, coding theory arises 

from a model of a data transmission system  as 

a general communication system consisting of 

six basic parameters, namely Data Source, 

Channel Encoder (or Transmitter), Digital 

Channel, Noise, Channel Decoder (or 

Receiver) and Data Destination [6,9]. In 

particular, the digital channel is often subject 

to natural or man-made disturbances and 

unwanted signals called noise(or crosstalk or 

distortion) [8]. Due to channel noise 

disturbance, some of the bits of the received 

sequence at the Destination often change thus 

leading to transmission errors [7]. CCSs, such 

as the ASCII code, provide a means of 

transmitting data. 

 

 

A major issue in the development of coding 

theory was the invention of a new coding 

scheme, known as turbo codes, in the early 

1990s. This scheme is able to provide virtually 

error  free communications at data rates and 

transmitting  power efficiencies which are well 

beyond the predicted maximum possible 

rate[4]. Turbo codes can be advantageously 

and optimally used to improve speeds over 

land and GSM phone lines by almost two 

orders of magnitude. The codes have the 

potential of allowing cellphones and other 

portable devices to handle multimedia data 

(e.g video and graphics-rich imagery) over the 

noisy channels which is typical of cellular 

communications. They also hold great promise 

for digital audio, video broadcasting and for 

increasing data speeds in enhanced versions of 

Wi-Fi networks. 

 

With respect to space and satellite 

communication (SSC), coding theory enables  
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information to be transmitted reliably from 

outer space, several hundred million of 

kilometers from the earth, without being 

completely distorted by noise. This relates in 

particular to Nigeria SAT-1 and 

NIGCOMSAT-1 (the first Nigerian and 

African communication satellite (COMSAT)) 

which have been launched, the former in 

Russia. An agreement to design, build, launch 

and insure NIGCOMSAT-1 was signed in 

December 2004 with China Great Wall 

Industry Corporation. The aim of these 

missions is to gather and relate information to 

earth for the purpose of assisting in national 

planning in such areas as census, agriculture 

etc. Mathematically, the use of error correcting 

codes in SSC systems can be justified by 

considering the equation [13] 

 

(C/N0)dB = 10 log(Eb/N0) + 10 log Rb           (1) 

 

 

which expresses the carrier power to noise 

ratio(expression on the left hand side) in terms 

of the information energy per bit before error 

coding Eb  , the noise density N0  and the bit 

rate Rb . By taking into consideration all the 

losses due to channel impairment and 

assuming that all the link components and 

transmission rate can no longer be improved, 

then the only way to maintain the required 

carrier to noise ratio is to improve the ratio 

Eb/N0 through channel encoding.                                    

 

In the film , entertainment and related 

industry, turbo codes and R-S codes can be 

used to prevent damages (e.g scratches, 

cracks) in optical compact disks(CDs), 

magnetic disks and audio disk players. These 

codes are able to correct up to 4,000 

consecutive errors which are up to 2.5mm of 

track. 
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A few indigenous nigerian computer assembly 

and manufacturing firms (eg ZINOX, 

OMATEK) can be classified as ‘big’. These 

companies can in their bid to mature to the 

standard of their peers in industrialized 

nations, benefit a lot from research activities in 

both pure and applied coding theory. The 

design and construction of specialized 

keyboard encoders or keyboard encoding chips 

present an interesting venture for indigenous 

engineering development. When a key is 

depressed on the keyboard, electric signals are 

generated that enable a digital computer or a 

similar machine to determine which of the 

keys is depressed [5]. Keyboard encoding 

schemes are useful in secured message 

transmission in a communication system.                 

The design and construction of modems is 

another challenging area for indigenous 

engineering development particularly with 

respect to the telephone industry.  

 

IV. CONCLUSION 

 

This introductory paper in the maiden edition 

of African Journal of Computing and ICT has 

attempted to showcase samples on the wide 

array of intellectual ideas which can aid 

structural development of Africa in general 

and Nigeria in particular, with special 

emphasis on data transmission and storage via 

coding and related theory .  In line with the 

UN MDGS and the NEEDS initiative, efforts 

should be made to tap from the abundant 

opportunities provided by coding (and 

information) theory. The theory is important 

because it helps to solve the problem of  
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distortion of signals arising from noise 

interference in a communications system.  

Governmental agencies, research institutes and 

private organizations should exploit the 

potentials of the theory for indigenous 

development. Such bodies include National 

Space Research and Development Agency 

(NASRDA) , Projects Development Agency 

(PRODA) and the National Information and 

Technology Development Agency (NITDA) . 

That is to say, it is high time ‘we looked 

inwards and try to eliminate the researchless 

giantism mentality and embrace appropriate 

technology’ [1]. Even though the investment 

in R&D may seem to be relatively high in the 

short run, the gains accruable from it in the 

long run far surpass any disadvantage. There 

should be a genuine legislative policy 

requiring all large scale engineering business 

concerns to maintain a fully functional and 

adequately-staffed R&D departments.  
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ABSTRACT 

The economic power of engineering , 

science and technology is described to lay 

the foundation for five action plans for 

Nigeria to put the country on a trajectory 

toward a sustained economic revitalization. 

The most important action plans involve 

education and stimulation of 

entrepreneurship bringing creative 

engineering into action to bring Nigerian 

products to market. Specific examples of 

breakthrough products are provided 

involving inexpensive radio receivers and 

transmitters, medical use of acoustic 

tomography, and software. Nigeria is on the 

cusp of a new age and with resolve and 

commitment among its engineers, scientists, 

and government professionals, it will go 

forward to the benefit of all of Africa and 

the world. 

KEYWORDS: Five action plans for Nigeria, 

Acoustic tomography, Software, Electronics 

 

I INTRODUCTION 

It is an honor and a pleasure to be invited to be 

a guest author for this first issue of a Nigerian 

IEEE journal. My task in writing this paper is 

to provide ideas, concepts, and processes to 

assist the Federal Republic of Nigeria in 

improving its technological foundations for 

electronics in academia, government, and 

business. 

First let me disgress to congratulate the 

Nigerian Government for its efforts to reduce 

the violence in Darfur and for its services to 

the world community in the matter of Charles 

Taylor. The world is watching Nigeria to see 

the next big thing that is done to improve its 

place in the sun and to help the African 

Community. 

The last 70 years of my life I have watched 

with great interest as the fruits of science and  
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engineering have brought many favorable 

changes to the world. The United States has 

been particularly fortunate in its ability to 

combine investment in education, encourage 

market incentives, effectively use natural and 

human resources, and encourage science 

applications. Electrical engineering and 

computer sciences have been increasingly 

useful to increase productivity, stimulate 

creativity, and improve communication. To be 

fair I must note that the United States has 

struggled hard to overcome its many 

shortcomings. 

I hope you don’t mind if I tell an anecdote that 

describes the position I am in when writing 

this article. Many years ago all the 

metallurgical experts thought it was 

impossible to produce ductile tungsten. One 

amateur metallurgist did not know it was 

impossible. He found a way to make tungsten 

ductile enough to draw into filaments for light 

bulbs. It appears to me that I am like the 

amateur metallurgist and, not being an expert 

on Nigeria, I could have some naïve but 

different approaches and even useful ideas for 

Nigerians to consider.   

II. ACTION PLANS 

Nigeria is now about to take its place upon the 

world stage and some action plans are worth 

thinking about. 

Action Plan # 1: INVEST IN EDUCATION 

Begin at the teacher’s college by providing 

meaningful Federal fellowships to cover 

tuition and books with a small stipend. At the 

same time begin to build elementary and high 

schools facilities in large numbers by  
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providing grants to the states. Then move to 

the great colleges and Universities in Nigeria 

to provide large scale grants for engineering, 

business, and science departments that will 

allow them to add high performance to the 

faculty. After a few years establish a new 

Nigerian Federal Institute of Technology 

(NFIT), modeled after Caltech and MIT. 

Action Plan #2: ESTABLISH CENTERS FOR 

TECHNOLOGY MANAGEMENT 

Near or within colleges and universities set up 

centers where courses are taught on 

developing new products for market success, 

new venture creation, entrepreneurship, and 

business planning similar to the center at the 

University of Callifornia at Santa Barbara 

[Internet 1 ]. 

Action Plan #3: SET UP SMALL BUSINESS 

INCUBATORS 

The incubators are located in small buildings 

where several small ventures or companies can 

share secretarial and administrative services 

and facilities such as conference rooms and 

custodians. State or Federal Government 

would own the facilities and hire the people 

providing common services. Rent must be kept 

low because the companies are vulnerable in 

their early stages of development. The centers 

reduce the cost for the new businesses. Private 

investors and venture capital investment 

companies should be encouraged to 

geographically locate nearby. Locate the 

incubators near the Centers for Technology 

Management described in Action Plan # 2. 

Action Plan #4: REVIEW STATE AND 

FEDERAL GOVERNMENT REGULATION 

Corporation law should be reviewed and 

patent and copyright regulations should be 

assessed to determine if the right incentives 

are in place to encourage small business  



 

Afri. J. Comp. & ICT, Vol.1,No. 1, 2008 

 

ventures and creativity. Stock markets should 

be strengthened to ensure the flow of capital 

into small business as the transition to initial 

public offerings. 

Action Plan #5: ESTABLISH 

ELECTRONICS ENTERPRISE INSTITUTE 

This institute will find Nigerian solutions of 

common science and technology problems to 

Nigerian industry by research services for sale 

to consortia of African electronic companies. 

It could be part of a government department 

or, alternatively organized and operated by the 

consortia. The enterprise institute will seek out 

research solutions that aid in bringing new 

products to market with emphasis on medical 

electronics (acoustic tomography), consumer 

electronics (radios), and computer products 

such as software that meets a unique African 

or Nigerian need, such as an agricultural data 

base software system especially tailored to 

serve small farmers. 

Much of the coming success is dependent on 

Action Plan #1 because education is the key to 

almost all modern technology, business, and 

informed citizenship. The California 

University, State College, and (two year) 

Community College systems improved under 

the leadership of Gov. Edmund G. Brown 

beginning about 1961. They have spurred the 

state economy to surprising level. Private 

Universities such as Stanford, Caltech, the 

University of Southern California and a host of 

smaller schools have often set the high 

standards needed for education and have 

provided teachers and researches throughout 

the state and the world. The expected results 

from these action plans is academic excellence 

and a stronger electronics industry in Nigeria 

with benefits for all of Africa. 

III. SPECIFIC PRODUCTS AND 

IDEAS 
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Specific products are worth considering 

although detailed work is required to 

determine if these are right for Nigeria. 

Acoustic tomography is still not well 

developed for medical needs and is an area 

where the cost of entry would not be 

exorbitant as contrasted with other medical 

imaging systems such as MRI. The low cost of 

entry is possible due to low cost for equipment 

such as microphones, sound sources, and 

computers. Acoustic tomography [Internet 2] 

can be passive or active. If passive the concept 

depends on heart sounds, breathing sounds, or 

digestive function sounds to provide the 

source. Active systems depend on an artificial 

sound source put inside or outside the body to 

provide the signal. A non – medical 

application of active acoustic tomography is 

temperature measurement in jet engines. One 

simple form that acoustic tomography could 

take is to fix microphones on a belt closely 

spaced together and then circle the body, the 

chest, for example, with the belt. Tomographic 

analysis of the sounds could be accomplished 

by analog to digital conversion and then using 

a variety of software packages to perform 

digital filtering, Fourier transformation, and 

image rendering using an inexpensive desktop 

computer. 

Very small radios creatively combined with 

cell phones are another set of products that 

could be developed for Nigerians who often 

listen to the radio for entertainment and 

information. A possible breakthrough product 

is an expensive radio transmitter system for 

Nigerian radio stations that is made up of less 

costly parts in redundant small transmitter 

controlled by off – the –shelf inexpensive 

computers using software to switch to another 

transmitter when one fails. There could be two 

transmitters, only one of which is emitting a 

signal but when it fails the computer rapidly 

puts the other operating transmitter on the air.  
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While the newly connected transmitter is on 

the air the other one is repaired or replaced. 

Assembly and repair of these devices in 

Nigeria would provide value added and they 

could be used throughout Africa providing an 

export market. Google, which has hundreds of 

thousands of servers, is known to use very low 

cost, unreliable servers, but to switch to other 

servers when a failure occurs.Software for 

African needs is a huge field of interest and 

can be brought to market with very little 

capital costs and it has a huge margin to 

generate net income for reinvestment in 

established companies or start up businesses. 

This software could be simple and easy to 

install and operate, but still meet the needs of 

Nigerian farmers, teachers, and shopkeepers. 

Creativity can be stimulated by looking for 

new relationships among classes of activities, 

objects, policies, etc. There is an idea for an 

organized search for these relationships by 

using what I call the Fritz Zwiky Creativity 

Matrix [Internet 3]. Zwiky was Professor of 

Astrophysics at Caltech for many years and 

was the first to study supernovae. He first 

suggested and analyzed the concept of neutron 

stars that are well known today. 

 One form of the Creativity Matrix that 

could be used in the Nigerian electronics 

industry might have column headings for new 

products (radios, software, medical 

electronics, GPS navigation systems, etc.). 

Row headings represent the classes in which 

they would be produced such an inexpensive, 

entry level, luxury for export, etc. This matrix  

is heavily oriented to marketing. It should have 

about six headings for columns and six for 

rows – this gives 36 combinations that are  
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sorted by desirability for Nigeria. Matrices for 

engineering issues can also be set up and often 

result in new ways of looking at solutions. 

Often a few combinations are unexpected and 

lead to new insights into the types of products 

that can be developed. Each combination of 

interest can be broken down into columns and 

rows for further creative work. 

IV. SUMMARY AND CONCLUSION 

Adopting the action plans described above will 

take the commitment and resolve of the people 

of Nigeria and especially its leadership in the 

technological, business, and government 

sectors. These plans can be adapted to 

Nigerian needs and must be carried out the 

Nigerian way with sensitivity to the culture 

and traditions of the country. Thus time is 

needed to lay down the levels of popular 

support the plans will need. Time is on the side 

of Nigeria because its natural resources are so 

vast and commodity markets are so favorable 

and are likely to stay that way for several 

decades. Yet it is possible that alternatives 

such as tar sands, oil shale, and ethanol will 

begin to replace more conventional petroleum 

fuels so Nigeria must start  to develop a strong 

manufacturing and agricultural base for the 

long range future. 
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  ABSTRACT      I. INTRODUCTION 

 

In modern digital communication systems, error-

free transmission is often required. And the issue 

of wireless communications is becoming 

increasingly important. However, due to the 

hostile nature of wireless communication 

channels, it is necessary to develop a very 

powerful coding scheme. In this paper, we design 

a low complexity iterative decoding algorithm 

with interleaver, and also we develop an efficient 

method for its implementation in hardware. We 

investigate the performance of turbo codes on a 

wireless communication channel by varying 

some turbo codes parameters using an Error 

Correction Coding (ECC) technique to achieve 

high coding gain. This investigation is important 

because of the challenges of 3G/4G wireless 

generation and the fact that wireless 

communication systems has the potential of 

making the idea of communication everywhere a 

reality. We use a turbo-coded digital 

communication system to compare the 

performance of wireless channels for future 

wireless communication systems.  

 

Keywords: Wireless communication channels, 

turbo codes, digital communication systems 

Wireless transmission is radio transmission via the 

airwaves. It is a generic term that refers to 

numerous forms of non-wired transmissions, 

including AM and FM radio, TV, cell phones, 

portable phones and wireless LANs. Various 

techniques are used to provide wireless 

transmissions, including infrared line of sight, 

cellular, microwave, satellite, packet radio and 

spread spectrum. The challenges of 3rd generation 

(3G) and 4th generation (4G) wireless 

communications have made wireless systems gain 

enormous attention. These challenges such as high 

data rate transmissions and Quality of Service 

(QoS) management have made researchers focus 

attention on the wireless domain. Presently, 

wireless systems are considered an integral part of 

the information superhighway [1]-[3]. Also, 

because of the high data rate, turbo codes have 

been adopted in the 3rd generation mobile systems 

[4]. In order to achieve high rates of data and low 

Bit Error Rate (BERs), turbo codes are explored. 

They were first introduced by [5] in 1993. The 

original turbo codes offer near-capacity 

performance for deep space and wireless channels 

[5], [6]. Turbo codes and iterative decoding 

techniques based on the Maximum A Posteriori 

(MAP) algorithm with Soft-In Soft-Out (SISO)  
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decoders are methods for obtaining high error 

control decoder performance with moderate decoder 

complexity at very low signal to noise ratio (SNR). 

They combine recursive systematic convolutional        

(RSC) codes along with a pseudo-random internal 

interleaver and (MAP) iterative decoding algorithm 

to achieve performance, which is close to the 

Shannon limit [5],[8]. Because of these features, 

turbo codes have been proposed for communication 

systems such as wireless communication links [7]. 

 

On many links such as wireless communication 

channels, transmission errors are usually caused by 

variations in the received signal strength and this is 

referred to as fading[9],[10]. This degrades the 

transmission performance. Error Correction Coding 

(ECC) techniques are required to reduce the effect 

in signal-to-noise ratio (SNR)[10],[11]. ECC is a 

system of error control for data transmission 

wherein the receiving device has the capability to 

detect and correct some bits or symbols corrupted 

by transmission errors. This is accomplished by 

adding redundancy to the transmitted information 

using a predetermined algorithm.  

 

It is not easy to achieve high data rates over 

wireless channels because of these characteristics 

[7]. Further, unlike bounded systems, wireless 

communication systems are susceptible to time-

varying impairments, such as multi-path fading 

[10],[11]. Multi-path fading refers to radio signals 

that take two or more paths because the signal is 

reflected off buildings or other obstructions. Multi-

path is a problem with all kinds of radio 

transmission. The effects of multi-path include 

constructive and destructive interference, and phase 

shifting of the signal. The standard statistical model 

of this gives a distribution known as the Rayleigh 

distribution as shown in Figure 1. Rayleigh fading 

with strong line of sight content is said to have a 

Rician distribution as shown in Figure 2. In digital 

radio communications multi-path can cause errors 

and affect the quality of communications. The 

degree of distortion of the received signal varies in 

time and this is classified as large-scale variations 

and small-scale variations [12]. Large-scale fading  

 
Ajibesin, Performance of Turbo System             12 

 

 

represents the average signal power attenuation due 

to the motion over a large area while Small-scale 

fading (e.g Rayleigh/Rician distribution) refers to 

the changes in signal amplitude and phase that 

occur as a result of small changes in the distance 

between the transmitter and the receiver [10],[12]. 

 

 
Fig.1. Rayleigh Channel  Fig.2. Rician 

Channel   

 

 
Fig.3. Lognormal Channel       Fig.4. Gaussian 

Channel   

 

The log-normal distribution as shown in Figure 3 is 

used to model environment where power-controlled 

fading is required [6],[11]. AWGN shown in Figure 

4 represents the model of thermal noise in all 

electronic circuitry, and it is always added to a 

simulation channel model, irrespective of what 

other channel effects are taken into account. This 

paper focuses on the performance of turbo codes 

over AWGN and flat wireless communication 

channels. We investigate the iterative power of 

turbo codes on wireless channels. We varied the 

frame length of the input bits and the state of 

encoder to exploit the performance limit of turbo 

iterative decoding. 

 

The remainder of this paper is organised as follows: 

Section II presents general transmission of 

information. In Section III, wireless channel 

characteristics are discussed. Section IV presents 

some common fading channel models. Section V 

describes the components of turbo codes. In Section  

 



 
Afri. J. Comp. & ICT, Vol.1,No. 1, 2008 
 

 

VI, the system model and simulation results are 

presented. Conclusions are drawn in Section VII. 

 

 

 

 

 

 
Fig.5. Block Diagram of Digital Communication System 

 

II.   THE TRANSMISSION OF INFORMATION 

Since the development of equations to describe 

electromagnetism medium by James Clerk 

Maxwell, and the subsequent invention of radio 

communications, the Electromagnetic spectrum has 

been widely used for various applications since the 

development of equations that describe 

electromagnetism medium. As a result radio 

communications was invented. A lot of work has 

been carried out that analysed the communication 

between two entities and characterised the 

information received. This was performed to 

optimise the rate of communication and bit error 

rate (BER) between the two communication 

entities. A communication system can be described 

as a link between a source and a destination. In this 

system the information is usually sent from the 

source and received at the destination as shown in 

Figure 5. The transmitter takes the information from 

the source and encodes it in a form suitable for 

transmission over the channel in such a way that the 

cost of transmission is reduced. The cost of 

transmission is a function of the bandwidth, the 

time taken to transfer information and the bit error 

rate. The channel describes how the 

communications medium alters the communication 

signal by introducing some kind of random errors. 

The receiver at the other end decodes the signals, 

which have been distorted by the channel, and 

attempts to recover the information that was sent by 

the source. Eventually, the estimate of this 

information is passed to the destination as the 

received information from the source. The task of  
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improving the performance of communication 

system is the goal of coding techniques and it is the 

focus in this paper.  

 

Technically, for a radio communication system, the 

channel can be expressed in terms of an impulse 

response.  In an environment where there are 

numbers of distinct propagation paths from the 

transmitter to the receiver, the complex baseband 

discrete representation of the channel impulse 

response is: 

where Aj represents the magnitude of the impulse 

response at the delay j with associated phase, angle 

j , and (.) is the Dirac delta function. In a mobile 

wireless communication system, the channel is 

affected by the motion communicating entities and 

environments such as terrain features. The 

performance here depends on time-varying and 

delay due to changing environment. This channel 

impulse responds can be represented as 

 
where Aj(t) and j(t) depend on the distance from 

the transmitter to the receiver and are described 

statistically in many channel models 21]. In a 

communication system the received signal is 

generally described in terms of the transmitted 

signal and the channel impulse as:  

 
Using equation (2 and 3) we obtain 

 
where  represents the  convolution operation and 

ñ(t) represent the noise function, which is the 

equivalent complex baseband AWGN with the 

single receiver for the j
th

 channel with single-sided 

power spectral density 2N W/Hz. Nk; k = 1, 2,… x 

[20],[22]. 
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III. WIRELESS CHANNEL CHARACTERISTICS 

The communication channel is the path for data 

transmission between the source and the 

destination. In this work the radio frequency 

spectrum is considered as the transmitting channels. 

This Section explains the mode of electromagnetic 

propagation and the losses experienced in line-of-

sight (LOS) link wireless communication. 

A. Mode of Electromagnetic Propagation 

The largest obstacle facing designers of wireless 

communications systems is the nature of the 

propagation channel. Wireless channels are 

characterised by fading and interference. However, 

the performance of wireless channel depends on the 

mode of propagation of radio waves. 

Electromagnetic waves travel through the Earth’s 

atmosphere in different modes: The Ground Wave 

propagation is a mode whereby the wave 

propagating frequencies are below 30Mhz and the 

propagate along the Earth’s curvature guided by the 

surface. The guided wave has two components, the 

direct wave, and the reflected component. 

Ionospheric waves propagation with frequencies 

between 30Mhz and 300Mhz. These frequencies are 

reflected by the ionosphere and travel much further 

than ground waves.  

 

In Tropospheric Scattering, the propagating wave’s 

frequencies are above 300 MHz and less than 3 

GHz. Here, the signal cannot cross the troposphere 

but is scattered by it. The scattered waves, which 

are much weaker, can be received and demodulated. 

LOS is a kind of wireless communication with 

frequencies above 3Ghz and to about 12Ghz. 

However, frequencies above 12Ghz suffer from 

oxygen and water vapour absorption and this could 

cause a degradation in the transmission [6]- [27]. 

 

B. Losses Experienced in LOS links 

The loss experienced by the transmission signal are 

classified as free space loss (FSL), loss due to rain, 

loss due to antenna misalignment and loss because 

of gaseous absorption. FSL is the largest signal  
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energy attenuation and it is a function of the 

distance travelled. Signal attenuation as a result of  

rain is the second most significant after FSL. 

Frequencies in the Ku and Ka bands are affected 

most by the attenuation effects. The effects are 

depending on location of the transmitting system. 

This problem is mostly address by ground diversity  

such as having another ground station located a few 

miles away in rainy seasons. The effect of antenna 

misalignment is noticed if the received power is off 

the bore sight. The gaseous absorption is the 

attenuation caused by clouds and fog [6]-[27].  

IV. THE CHANNEL MODELS   

The link between the transmitter and the receiver 

varies from purely LOS to one that is scattered 

through obstruction by buildings, mountains etc. 

There are several factors which determine the 

behaviour of such a channel, for instance, the terrain 

features between the transmitter and receiver, the 

speed of transmitter and receiver, and weather 

conditions. Over the years several studies and 

measurements have been undertaken in different 

locations for such channels. Various models have 

been proposed. Frameworks and simulation results 

of the wireless channels along with the time 

variations have been extensively reported in the 

literature. Based on the nature of the radio 

propagation environment, different mathematical 

models exist to describe the statistical behaviour of 

the fading channel [22]: 

 

A. Gaussian Fading Distribution 

In a fixed wireless channel, the signal envelopes 

and phase can be modelled as a Gaussian 

distribution given by [1] 

 
and 

 
where μ1 1 and μ1 2  represent the mean and 

variance of the of the envelope and phase 

respectively. 
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B. The Rayleigh Fading Distribution 

The Rayleigh distribution model assumes that all 

the components that make up the resultant received 

signal are reflected or scattered and there is no 

direct path (i.e LOS) from the transmitter to the 

receiver. The Rayleigh distribution is a model used 

to describe the diffuse component. The diffuse 

component can be expressed as a sum of a number 

of scattering point sources. 

 
where j is the phase of the j

th
 diffuse component, 

Aj is the random amplitude of j
th

 scattered wave. 

The probability density function (pdf) of the 

Rayleigh model is given as [22] 

 
where r is the received signal envelope and  is the 

variance of the distribution. 

 

C. Rice Fading Distribution 

The Rice distribution is used to model the 

propagation environment in which LOS propagation 

is dominant. In such case the resultant signal 

amplitude follows the Rician distribution with the 

ratio between the LOS and diffused components 

denoted by the Rice factor K. The model is usually 

used to describe the unshadowed component. It can 

be expressed as 

 
where C is a constant coherent signal with clear 

LOS and the rest of the symbols are as defined 

above. The model, in terms of probability 

distribution of the received signal envelope, r, is 

given as [6],[24] 
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where Io is the modified Bessel function of order 

zero. The phase distribution is no longer uniform  

like a Rayleigh distribution. Also, with C = 0, its 

pdf tends to Rayleigh fading process.  

 

V. DESCRIPTION OF TURBO CODES 

It has been proved that the reliable communication 

is possible over a noisy channel as long as the 

transmission rate is less than the channel capacity 

[16]. Also it has been proved that the channel 

capacity can be achieved by using linear codes. This 

has lead to report work on turbo codes. Turbo codes 

are the concatenation of two recursive systematic 

convolutional linear codes separated by an 

interleaver [6]. Turbo codes have been shown to 

perform near the Shannon limit on AWGN channels 

with a relatively simple iterative decoding technique 

[5]. 

 

A convolutional code can be made systematic 

without affecting its minimum distance properties 

by feeding back one of the outputs to the input. 

Such a code is called a Recursive Systematic 

Convolutional (RSC) code, and is the bases for 

turbo codes. A systematic code is one for which 

each n symbol codeword contains the k data bits. 

The remaining n − k bits are called parity bits. A 

Recursive Systematic Convolutional codes with two 

components is shown in Figure 6 [25],[26],[27]. 

 
Fig.6. The RSC Encoder 

 

A. Turbo Code Encoder 

A configuration of turbo code is shown in Figure 7. 

It represent the turbo code encoder with r = 1/3. The 

first RSC encoder outputs the systematic c1 and 

recursive convolutional c2 sequences while the 

second RSC encoder describes its systematic  
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sequence and only outputs the recursive 

convolutional c3. x denotes  the information source 

[25]-[27]. 

 

 
Fig.7. Block Diagram of Turbo Encoder with rate = 

1/3 

  

B. Turbo Decoding - MAP Decoding 

The optimum decoding procedure for turbo codes is 

the maximum a posteriori (MAP) algorithm. It is an 

algorithm that estimates random parameters with 

prior distributions. With reference to decoding of 

noisy coded sequences, the MAP algorithm is used 

to estimate the most likely information bit to have 

been transmitted in a coded sequence. This 

algorithm is suited for iterative decoding because it 

provides better performance. In solving the 

codeword decoding problem, the MAP codeword 

decoding identifies the most probable codeword x 

given the received signal r. In general this can be 

represented as  

 
The second factor in the numerator defines the prior 
probability of the codeword, P(x), which is usually 
assumed to be uniform over all valid codewords. 
The first factor in the numerator, P(r|x), defines the  
likelihood of he codeword, which is a separate 
function and is given as 

 
If we consider a Gaussian channel with 

transmissions −μ 

or +μ  and additive noise of standard deviation , 

then the probability density of the received signal rn 

in the two cases xn = 0, 1 and is given as 
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and 

 
For decoding part of the transmitting system, the 

likelihood ratio is always considered. Also, if 

Gaussian channel is considered, the equation 

becomes 

 
For instance, if the likelihoods are given as (0.2, 

0.4, 0.9, 0.1, 0.7), then the ratios of likelihoods 

resulted from this are  

 
Finally, if the threshold of the he likelihoods is 

considered at 0.5 then r = (0, 0, 1, 0,1)  

 

VI. THE SYSTEM MODEL AND RESULTS 

A. The System Model 

A turbo coded system signalling through AWGN 

and fading channels is considered. This is 

modulated by a Binary Phase Shift Keying (BPSK) 

spread-spectrum. The block diagram for the 

implementation of the system is presented  in Figure 

8.  

 
Fig.8. Block Diagram of System Model 

 
In the transmission system, The binary information 
bit stream dx(i′)  (0,1) where i′ = 1,2,…E  is 
encoded by a rate 1/3 turbo encoder. The output of 
the turbo encoder is the code bit stream b(i)  (-
1,+1) where i = 1,2,…D . Interleaver may be is used 
to reduce the influence of the error burst at the input 
of each channel decoder. The BPSK is applied and 
each interleaved code bit is modulated and mapped 
as -1 and +1. The spread spectrum signal is then  
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transmitted through the a channel and the 
transmitted signal generated is given by 

 
Where M denotes the number of code bits per 

frame. A and si(t) denote respectively the amplitude 

and  normalised signature waveform of the i
th

 code 

bit, and The interleaved bit is denoted by b
k
. It is 

assumed that si(t) is the unit energy. A periodic 

spreading sequence is also assumed. In the turbo 

encoder the frame of input binary information bits, 

denoted by dx , where x = 1,2, … I and I represents 

the size of information bit frame. The output bit 

frame is denoted by bx , where x = 1,2, … M and M  

represents the size in bits of the encoded frame.  

 

A time varying, asynchronous channel model is 

considered but the mobility of the users is assumed 

to be constant in the implementation. However, a 

signal y(t)  assumed to be transmitted through a 

channel with impulse response 

 
where   are complex fading processes, and l 

is the delay of the path signal. It is assumed that the 

fading processes are known to the receiver and do 

not vary during one coded interval, but may vary 

from symbol to symbol. Using equations (16) and 

(17), the received faded signal is resolve to  

 
The total received signal is then given summarised 

as 

 
where n(t) is zero-mean, complex white Gaussian 

noise 

of power spectral density 
2
. 

 

B. Input Parameters  

The following parameters shown in table below are 

considered for this system.                                                     

 

 

C. Simulation Results 

Computer simulations were carried for the 

evaluation of our system to determine the 

performance of turbo codes of varying complexity 

in the AWGN and frequency non-selective wireless 

channels. The average BER of the coding schemes 

in an ideal situation is determined. The performance 

of turbo codes was found to depend on the number 

and position of errors within the received sequence. 

In particular, the performance of turbo code over 

MAP algorithm is performed on AWGN with frame 

length 256 and 1024 bits. The state 4, 8 and 16 were 

considered and the simulation results are presented 

in Figure 9 and 10 respectively. In both cases the 

coding gain is obtained when the number of 

iterations is increased. Figure 11 shows the 

performance of state 4, 8 and 16 when the frame 

length was kept constant. It is found that the state 4 

has the worst performance while the state 16 has the 

best performance with coding gain of about 1.9 

decibels at BER = 10
-6

. The performance 

comparisons of frame-length 1024 and 256 were 

also investigated at different state of encoder but 

with a fixed number of iteration. This simulation 

result is presented in Figure 12. It can be seen from 

the curves that in all the states of encoder, the frame 

length 1024 bits outperform 256 bits. For instance, 

1024 bits have an average coding gain of about 0.5 

decibel   at BER = 10
-6

 over 256 bits. Finally, 

Figure 13 shows the performance result of turbo 

codes for some wireless channel distribution 

models. This includes AWGN, Rician and Rayleigh 

channels models. In the Figure, the performance of 

turbo codes over AWGN is found to be the best 

follow by the Rician channel. 

 

VII. CONCLUSION 

In this paper, the performance of turbo codes of rate 

1/3, frame-length 256 and 1024 bits, and encoder 

states of size 2, 4 and 16 are investigated over  
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AWGN and fading wireless channel. The 

performance among these parameters is varied and 

compared using turbo error correcting codes. It has 

been shown that a substantial coding gain can be 

obtained when the number of iterations is increased. 

Similar coding gain is obtained for the increase in 

frame-length and state of encoder. The performance 

comparison among AWGN, Rayleigh and Rician 

channels is investigated in an ideal condition.  
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Fig. 9. Determine the performance of turbo codes 

by varying the number of iteration and encoder state 

for transmission bits = 1024 



 
Fig. 10. Determine the performance of turbo codes 

by varying the number of iteration and encoder state 

for transmission bits = 256 

  

 
 

Fig. 11. Determination of the performance of turbo 

codes by Comparing the state of encoder at a fixed 

frame length = 1024 
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Fig. 12. Determination of the performance of turbo 

codes by comparing the state of encoder at different 

frame length at a fixed number of iteration.  
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The performance comparison of AWGN, Rayleigh 

and Rician channels in ideal situation at a fixed 

number of iteration, state of encoder and frame 

lenght  
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ABSTRACT  

Broadcast Television has been and still is 

the basic and the most popular means of 

television entertainment in Nigeria. In 

Nigeria today, there is an increasing 

number of television networks, e.g: AIT, 

NTA, Channels, BCOS, e.t.c, however, 

because of the frequencies allotted to 

these networks, the signals can only be 

received in a limited geographical area 

corresponding to the transmitting 

strength of their antennas. People living 

in remote locations solve these reception 

problems by putting antennas in high 

places and running cables to their houses. 

The need to overcome this limitation (i.e. 

short broadcast range) of the broadcast 

television led to the discovery and 

development of the Digital Satellite 

Television (DSTV). This paper reviews 

the concept of Digital Satellite Television 

and its mode of operations. We also 

attempt to showcase the advantages of 

DSTV and how it can possibly alleviate 

the problem of limited reach inherent in 

the broadcast television station.  

 

Keywords: Broadcast TV, Satellite 

Technology, Wireless Transmission, Uplink, 

Geosynchronous orbit. 
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I. INTRODUCTION 
Conceptually, satellite television is 

analogous to Broadcast Television. It can be 

defined as a wireless system of delivering 

television programs directly to viewers’ 

homes. Both Broadcast Television and 

Satellite Television transmit programs 

through radio signal [1].  

Satellite Television transmits broadcast 

signals from satellites orbiting the earth. 

Since these satellites are high in the sky 

(36000 feet above sea level), it is capable of 

accommodating many customers on the line 

of site. Satellite TV systems transmit and 

receive signals using specialized antennas 

called Satellite Dishes [9]. 

 

Many steps are involved between the signal 

programming sources and the television sets. 

Satellite television solves the problem of 

range and distortion by transmitting 

broadcast signals from satellites orbiting the 

earth. The rest of the paper is organized as 

follows: section II presents inherent 

problems in the broadcast TV. In section III, 

we give an overview of satellite 

communication and applications. Section IV 

presents the operational mode of digital 

satellite television, while section V depicts 

the importance of satellite communication. 

We conclude in section VI with 

recommendation for the adoption of digital 

TV as a form of multimedia message 

transmission. 

 

II. THE BROADCAST TV PROBLEM 
The Broadcast Television has remained the 

most popular means of television 

entertainment in Nigeria. Broadcast stations 

make use of powerful antennas to transmit 

radio waves to the surrounding area; viewers 

pick up this signal with a much smaller  
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antenna compared to the size of a dish. The 

major limitation of the broadcast TV is range. 

The radio signal used in broadcasting shoots 

out from the broadcast antenna in a straight 

line. In order to receive these signals, 

receivers must be in direct line of sight of the 

antenna [6]. This explains why an antenna 

fixed at an angle gets a very good reception 

for certain stations and bad reception for 

others. Also, signals from the broadcast 

antenna are affected by obstacles among 

which are trees and buildings. However, 

bigger obstacles such as the earth reflect the 

broadcast radio waves. The curvature of the 

earth breaks the signal’s line of sight thus 

affecting the transmitted radio wave and 

distorting the signal. In order to get a perfectly 

clear signal, receiver must be close to the 

broadcast antenna without too many 

obstructions in the way [7]. 

 
 

III. GENERAL SATELLITE CONCEPTS 
 

A communication satellite is a microwave 

relay station between two or more earth 

stations. The oldest of all satellite is the moon, 

but the idea of communication satellites 

stemmed from Sir Arthur C. Clark in 1945 [1]. 

The basic concept underlying satellite 

broadcasting entails straight forward signals 

beamed into space by an uplink dish and 

received by an orbiting satellite, electronically 

processed, rebroadcast or down-linked to 

earth before being detected by a dish. 

 

Nearly all satellites designated for 

commercial use are positioned in the Clarke 

Belt usually referred to as the 

geosynchronous orbit, meaning that they 

stay in one place in the sky relative to the 

earth. Each satellite is launched into space at 

about 7000mph, reaching approximately  
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22,300 miles above the earth. At this speed 

and altitude, the satellite will revolve around 

the planet once every 24 hours – the same 

period it takes the earth to make one full 

rotation. This way, the receiving dish only 

needs to be directed to the satellite once and 

from then it picks up the signal without 

adjustment [7]. 

 

The transmission of extremely low power 

microwaves, representing a form of radio 

waves underlies the operation of radio, 

conventional television, satellite 

broadcasting and other man made 

communication devices. They constitute part 

of more general phenomena known as 

electromagnetic waves that travel at the 

speed of light equal to 186,000 miles per 

second. At this rate a signal travels from the 

uplink to a satellite and back to earth in 

about 4/10
th

 of a second [9].                          

 

III.1 Applications of Satellite 

Technology 

Satellites have become essential for modern 

life. Among the important applications of 

satellite technology are video, voice, IP data, 

radio, earth and space monitoring, global 

resource monitoring, military, positioning 

(GPS), micro-gravity science and many 

others. From direct-to- home distribution to 

the hubble telescope. Video is about the 

most successful commercial application for 

satellites, and direct-to-home or office is the 

most promising application for the 

technology at this instance. 

 

IV.DIGITALSATELLITE TELEVISION 

 
DSTV is well matched to the needs of the 

Nigerian society as it is able to meet the 

entertainment needs of the society, more  
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importantly, the rural areas beyond the reach 

of the broadcast TV. One major advantage 

of the DSTV is its ability to solve the 

inherent problems of the broadcast TV – 

range and distortion since satellite services 

are available almost everywhere on earth 

without wires. In this section, we present a 

vivid description of one of the most 

promising applications of the satellite 

technology – the DSTV. 

 

IV.1. Satellite TV Operations  
Most satellite TV customers get their TV 

programs through a Direct Broadcast 

Satellite provider such as Multichoice, 

FSTV, TITV, e.t.c. the provider selects 

programs and broadcasts them to subscribers 

as a set package. Basically, the provider’s 

goal is to bring hundreds of channels to the 

television sets. Unlike earlier programming, 

the provider’s broadcast is completely 

digital which provides a better picture and 

sound quality. Early satellite TV was 

broadcast on C-band radio (3.4GHz to 

7GHz) frequency range. Digital broadcast 

satellite transmits programs in the KU 

frequency range (12GHz to 14GHz). 

The five major components involved in a 

direct-to-home satellite system are: The 

Programming Source, The Broadcast Center, 

The Satellite, The Digital Satellite Dish and 

The Receiver or Digital satellite Decoder 

The figure below shows the relationship 

between each of these components, which 

will be discussed in turn. 



   

Fig. 1 Relationship between the components of DSTV. 

IV.1.1. The Programming Source 

The programming sources are simply the 

channels that provide programming for 

broadcast. The provider does not create 

original programming itself, it pays other 

companies, e.g. ESPN, Super Sport, CNN, 

e.t.c. for the right to broadcast their contents 

through satellite. Thus, the provider is more 

like a middle man between the customer and 

the actual programming source.       

 

IV.1.2.The Broadcast Centre 

The broadcast center is the central hub of the 

system. At the broadcast center, the DBS 

provider  

receives signals from various programming 

sources and beams a broadcast signal to 

satellites in geosynchronous orbits. 

 

IV.1.3. The Satellite 
The satellites are responsible for receiving 

signals from the broadcast station and then 

broadcasting them to the ground.  

 

IV.1.4. The Digital Satellite Dish 

This dish is responsible for picking up the 

signals from the satellite or multiple 

satellites as the case may be and passes it on 

to the Receiver (Digital Satellite Decoder) at 

the viewer’s end. 
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There are three noteworthy components of a 

satellite dish. These are the reflective 

surface or parabola curvature, the 

feedhorn and the amplifier section – Low 

Noise Block Converter (LNB). We will 

focus on these as they are the major 

components of a dish. Figure 2 below shows 

us these components of a dish. 

 

 

Fig. 2 Components of a Digital Satellite 

Dish. 

The Reflective Surface 

The reflective surface is responsible for 

reflecting the satellite signal to a very sharp 

focal point. It relies on the geometric 

properties of its parabolic curve to do this. 

Although, the focal point is not as perfect as 

theory would dictate, it still falls within a 

small radius. Collection of signal is very 

important at the focal point thus prompting 

the need for a specially designed feedhorn 

that matches the antenna’s geometry 

precisely. On most occasions, the dish as 

well as the feedhorn is usually sold together 

as a single unit. This type of feed is called a 

Low Noise Block Converter (LNB). 

 

Amplifier - LNB 

The concentrated signal from the reflective 

surface is channeled to a low noise amplifier 

that has a very low noise flow. The low 

noise amplifier is responsible for amplifying 

the signal to a level that is just above the  
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receiver’s threshold. This in turn is detected 

the block converter, and thereafter converts 

it to an electrical current, amplifies it and 

down-converts or lowers its frequency. The 

down-converted signal is subsequently 

relayed to the indoor Satellite Receiver of 

the various TV sets. 

 

Feedhorn 

Feedhorns come in several different forms 

with the most common being the scalar 

feedhorn. The scalar feedhorn has a large 

circular plate with a series of circular rings 

attached to its surface as shown in figure 3. 

These rings collect the signal at the 

antenna’s focal point and conduct the 

incoming signal to the waveguide attached 

between the rings and the LNB the effect of 

this is to concentrate the signal in an effort 

to correct 

 

   

 

 

                                                                

Fig. 3 Scalar Feedhorn. 

the imperfections of the parabolic shape of 

the reflective surface.                            

 

IV.1.5. The Receiver 
 

The receiver is responsible for receiving the 

video and audio signals that are digitized,  
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compressed and modulated, it processes 

these signals into a form that can be 

deciphered by the decoder and passes it on 

to the TV.                                                           

 

IV.2. The Programming 
 

Satellite TV providers get programming 

from two major sources: natural 

turnaround channels (e.g.: ESPN, CNN, 

Movie Magic) and various local channels 

(e.g.: AIT, Channels, MBI, NTA).  

Turnaround channels usually have a 

distribution center that beams their 

programming to a geostationary satellite and 

thus the broadcast center uses large satellite 

dishes to pick up these signals from several 

sources. Most local stations on the other 

hand do not transmit their programming to 

satellite so the provider gets it another way. 

If the provider includes local programming 

in an area, it will have a small local facility 

consisting of a few racks of communication 

equipment. The equipment receives local 

signals directly from the broadcaster through 

fiber-optic cable or an antenna and then 

transmits them to the central broadcast 

center. 

 

The broadcast center converts all of this 

programming into a high quality, 

uncompressed digital stream. At this point, 

the stream contains a vast quantity of data – 

about 270 megabits per second (Mbps) for 

each channel. In order to transmit the signal 

from there, the broadcast center has to 

compress it otherwise it will be too big for 

the satellite to handle. The next section 

explains how the signal is compressed.    

 

IV.3. Data Signal Compression 
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The video compression format used by DBS 

providers is a critical step that has made 

DBS services a success. This video 

compression format is the MPEG-2 

compressed video format, which is the same 

format used to store movies on DVD’s. With 

MPEG-2 compression, the provider can 

reduce the 270-Mbps stream to about 5 or 10 

Mbps depending on the type of 

programming. This allows many high 

quality video signals to be transmitted on a 

satellite transponder (frequency band). 

Digital compression thus enhances satellite 

transmission up to about 200 channels. 

However, without digital compression, only 

about 30 channels transmission is 

achievable. 

At the broadcast center, the high 

quality digital stream of video goes through 

an MPEG-2 encoder which converts the 

programming to MPEG-2 video of the 

correct size and format for the satellite 

receiver. The MPEG encoder analyses each 

frame and decides on how to encode it.  
 

The encoder eliminates redundant or 

irrelevant data and extrapolates information 

from other frames to reduce the overall size 

of the file. Each frame can be encoded in 

one of three ways: 

(a) As an intraframe: This method of 

encoding provides the least compression 

during which an intraframe completes 

image data for that frame.  

(b) As a Predicted frame: a predicted 

frame contains just enough information 

to tell the satellite receiver how to 

display the frame based on the most 

recently displayed intraframe or 

predicted frame. This means that the 

frame contains only the data that relates 

to how the picture has changed from the 

previous frame. 
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(c) As a Bidirectional frame: to display a 

bidirectional frame, the receiver must 

have the information from the 

surrounding intraframes or predicted 

frames. Using data from the closest 

surrounding frames, the receiver 

interpolates the position and colour of 

each pixel. 

These processes of encoding occasionally 

produce articrafts – little glitches in the 

video image but for the most part, it creates 

a clear, vivid picture. 

The rate of compression depends on 

the nature of programming. If the encoder is 

converting a newscast, it can use a lot more 

predicted frames because most of the scene 

stays the same from one frame to the next. 

In other sorts of programming such as action 

movies and music videos, things change 

very quickly from one frame to the next, so 

the encoder has to create more intraframes. 

As a result, something like a newscast 

generally compresses into a much smaller 

size than something like an action movie.    

 

IV.4.Encryption & Transmission 

The last section has attempted to explain 

how video is compressed at the broadcast 

center. After this video is compressed, the 

provider needs to encrypt it in order to keep 

people from accessing it for free. Encryption 

scrambles the digital data in such a way that 

it can only be decrypted (i.e. converted back 

into usable data) if the receiver has the 

correct decryption algorithm and security 

keys. 

Once the signal is compressed and 

encrypted, the broadcast center beams it 

directly to one of its satellites. The satellite 

picks up the signal with an onboard dish, 

amplifies the signal and uses another dish to  
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beam the signal to earth; viewers’ dishes can 

then pick it up.                                         

 

IV.5. Receive Site 

At the reception site, a dish serves as a 

special kind of antenna. The dish reflects 

and concentrates as much of the very weak 

signal as possible to its focus where a feed 

channels the signals into the Low Noise 

Block Converter (LNB). The LNB amplifies 

the radio signal bouncing off the dish and 

filters out the noise (radio signals not 

carrying programming). Figure 4 depicts 

how incoming radio wave is focused onto 

the feedhorn. 

 

                                    Fig. 4 The curved 

dish focuses incoming radio waves onto the 

feed horn. 

 

The amplified, filtered signal is then cabled 

indoors to the satellite receiver or processed 

into a form that can be deciphered by a 

television. The end component in the entire 

satellite TV system is the receiver. The 

receiver has four essential jobs: 

(i) It de-scrambles the encrypted signal. 

In order to unlock the signal, the 

receiver needs the proper decoder 

chip for that programming package. 

The provider can then communicate 

with the chip via the satellite signal 

to make necessary adjustments to its 

decoding parameters. 

(ii) It takes the digital MPEG-2 signal 

and converts it into an analog format  
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that a standard television can understand. 

(iii) It extracts the individual channels 

from the larger satellite signal. When 

you change the channel on the 

receiver, it sends the signal just for 

that channel to your TV. 

(iv) It keeps track of pay per view 

programs and periodically phones a 

computer at the provider’s 

headquarters to communicate billing 

information. 
 

Receivers have a number of other features as 

well. They pick up programming schedule 

from the provider and present this 

information in an onscreen programming 

guide. Some receivers have built-in digital 

video recorders as well which lets you pause 

live television shows or record it on a hard 

drive.   

 
 

V. ACCRUABLE BENEFITS OF 

SATELLITE SERVICES 
 

Satellite services have tremendous 

advantages, among which are: 

(i) Satellite services are available almost 

everywhere on earth without wires. 

(ii) They cover a very wide range. For 

example, downlink transmit antennas 

can target over 40% of the earth’s 

surface with global beams. They can 

also be used to broadcast to selected 

countries or continents via zone 

beams and can also pinpoint smaller 

areas with spot beams. 

(iii) Satellite technology is a mobile 

technology as it does not require 

wires thereby enabling mobility. An 

example of mobile satellite 

communication technology is the 

Global System for Mobile 

Communication (GSM). 
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Basically, from the advantages listed above, 

we see that satellite services are the perfect 

broadcast medium in any society. DSTV is 

already making use of these advantages of 

Satellite services to overcome the basic 

problems of the broadcast TV. 

However, the above listed advantages are 

still not fully realizable due to the huge cost 

of launching a communication satellite. This 

operation was hitherto limited to few rich 

countries of the world with the cost ranging 

from hundred millions to billions of dollar, 

albeit, with advances in technology coupled 

with the above listed benefits, more 

countries and corporate organization are 

beginning to launch their individual 

satellites, while INTELSAT, the world 

satellite services provider opined that there 

has been tremendous decrease in the cost to 

consumers from over $10 per minute to less 

than $1 per minute thereby making the 

services avoidable to the general populace.  
 

VI. CONCLUSION AND 

RECOMMENDATIONS 
This paper has expounded the basic concept 

of Digital Satellite Television (DSTV), 

highlighting and explaining the functional 

components of the Digital Satellite 

Television as well as the operation modules 

and techniques. We have also been able to 

depict the advantages of the Digital Satellite 

Television over broadcast television and 

how DSTV most especially overcomes the 

broadcast range limitation which is a major 

problem of the broadcast transmission. 

 

Although, digital broadcast satellite service 

is still lacking some of the basic features of 

conventional cable (the ability to easily split 

signals between different TV’s and VCR’s, 

for example), its high quality picture, varied  

 

 
Onifade et al, Accessibility of Satellite   30 

 

 

programming selection and extended service 

areas makes it a good alternative for some.  

 

Its ability to cover a wide area makes it a 

better alternative in the most society as it 

becomes easier to reach the rural areas 

beyond the reach of the broadcast TV 

stations, thereby making available important 

information aimed at averting and 

monitoring natural disasters like volcanoes, 

land slides, tsunamis, as well as sensitizing 

the general public on the major events like 

election, census and also monitor cum 

controlling brake out of epidemic and other 

contagious diseases. From the afore-

mentioned, the need for onward transition 

into digital satellite multimedia transmission 

is imperative in other to fully harness the 

huge benefit accruable from its operation. 
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ABSTRACT 

Digital Signal Processing (DSP) has 

become one of the most powerful 

techniques in reshaping science and 

engineering in the areas of 

communication, medical imaging, radar, 

hi-fi music reproduction, oil prospecting 

etc.  In this paper, Multirate DSP where 

the signal at a given sampling rate needs to 

be converted into another signal with a 

different sampling rate are investigated. 

Noble identities and polyphase 

decomposition of linear filters which are 

computationally more efficient approaches  

 

are illustrated. The results showed that the 

number of filter operations as well as the 

number of memory required were reduced 

by a factor of M and L (where M and L 

are decimation and interpolation factors 

respectively). The use of this technique 

promises cheaper DSP hardware that 

dissipates less heat. 

 

Keywords: Multirate Digital Signal 

Processing, Digital Filters, Up-sampling, 

Down-sampling, Decimators, Interpolators 

and Polyphase realization of FIR filters. 
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I.0  INTRODUCTION 

Presently, there are situations when there is a 

need to change the sampling frequency of a 

digitized signal. Some of the reasons for re-

sampling may be when there is a need to pass 

data between two systems that use 

incompatible sampling rates e.g. transferring 

music from Digital Audio Tape (DAT) to 

Compact Disc (CD) or when mixing signals 

with different standards for example, CD 

players, digital audio tapes and digital 

broadcasting all having different sampling 

frequencies: 44.1KHz for CDs, 48KHz for 

DATs, 32KHz for digital broadcasting[1, 2].  

Multirate DSP is also applied in GSM 

receivers where the sampling rate conversion 

(from high to low) has to be made before the 

signal is processed further for decoding, error 

detection, correction and equalization. 

Multrate DSP operations: Decimation, 

Interpolation and Fractional (Rational) 

Sampling Rate Conversion are reviewed in 

section 2 of this paper. The key to a more 

efficient implementation of digital filters 

which are constituents of Multirate systems 

viz: the Noble Identities and Polyphase 

Decomposition of linear filters are discussed 

in Section 3. In section 4, a computationally  
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more efficient algorithm for Multirate DSP in 

which both the number of filter operations 

and the amount of memory required are 

reduced by the decimation and interpolation 

factors are developed and simulated with 

Mathlab. The conclusions and 

recommendations for further studies are in 

Section 5.  

II.0 MULTIRATE DSP OPERATIONS  

Whenever a signal at one rate has to be used 

by a system that expects a different rate, the 

re-sampling and some processing are 

required. In view of the fact that the sampling 

rate affects the  re-constructability of the 

original signal (Nyquist sampling criterion), 

the- main operations of Multirate DSP 

systems: Decimation, Interpolation and 

Fractional (Rational) Sampling Rate 

Conversion are reviewed in the following 

sections. 

II.1  Decimation 

The reduction of a sampling rate is called 

decimation, because the original sample set is 

reduced (decimated). Decimation consists of 

two stages: filtering and down sampling, as 

shown in Fig. 2.1. Down-sampling reduces 

the input sampling rate, f1 by an integer 

factor M, which is known as a down-

sampling factor. The output signal y [m] is 

called a down-sampled signal and is obtained 

by taking only every M-th sample of the  
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input signal and discarding all others [3, 4, 

5].  

   

Y[m]=x[mM]…...(2.1) 

 

 

 

 

 

 

 

II.2 Interpolation 

The process of increasing sampling rate of a 

digital signal is called interpolation, and it 

consists of two stages:  Up-sampling and 

filtering as shown in Fig. 2.2.  

 

 

 

 

 

        

 

 

 

Up-sampling increases the sampling rate by 

an integer factor L, this involves inserting L 

– 1 equally spaced zeros between each pair 

of samples [5, 6]. 

  mLnforLnx

Otherwise
ny




/

0)(   ; 

m = …, -1, 0, 1,… (2.2) 

 
 

 

 

 

 

 

 

II.3    Rational Sampling Rate 

Conversion 

Changing the sampling rate by a ratio of two 

integers, L/M can be performed by cascading 

decimation by a factor M and interpolation 

by a factor L.  

 

 

 

 

 

 

 

 

There are two possible cascade connections 

depending on what is performed first, 

decimation or interpolation [3].  The two 

filters (H1(z) and H2(z)) can be combined 

into one filter G(z), as shown in Fig. 2.3, to 

yield the desired structure for the rational 

sampling rate conversion.   

y(n) 
u(n) x(m) 

Up-sampling Filtering 

f0= f1L 

L H(n) 

Fig 2.2: Interpolation. 

U(n) 

y(m)  = x (mM) 

 
f0  =  f1/M M H(n) 

Filtering  

Fig  2.1:  Decimation 
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III.0 INEFFICIENCIES IN DIRECT 

IMPLEMENTATION 

 In decimation and interpolation, there are 

two situations: either a linear filter followed 

by a down-sampler, or an up-sampler 

followed by a linear filter respectively (Figs. 

2.1 and 2.2).           

In the case of a decimator by a factor M, for 

every M sample at the output of the linear 

filter, only one is retained by the down-

sampler and the other M – 1’s are discarded. 

Therefore, they computed for nothing. The 

same applies to an interpolator by a factor L. 

At the input of the filter, L -1 out of L 

samples are zero, and only one is a useful 

data point. Consequently, there is a need to 

implement the filters in a more efficient 

manner to avoid the unnecessary 

computations. From the study carried out, it 

was found that the use of the concept of the 

noble (useful) identities, and the polyphase 

decomposition of linear filters gives a more  

 

Onwuchekwa & Chukwudebe, Signal Systems     36 

 

efficient implementation. These concepts are 

illustrated in the following section. 

 

 

 

 

 

 

III.1 Noble Identities For 

Polyphase Decimation 

The first identity states that the sum of the 

scaled, individually down-sampled signals is 

the same as the down-sampled sum of these 

signals. This property follows directly from 

the principle of superposition as illustrated in 

Fig. 3.1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

X(Z) 
 

     L 
 

H1(z) 
 

H2(z) 

 

   M Y(Z

) 

G(z) 

Fig 2.3:  Rational sampling 

conversion. 
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  Fig 3.2 : Second Identity 
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The second identity (Fig. 3.2) establishes that 

a delay of M samples before the down-

sampler is equivalent to a delay of one 

sample after the down-sampler. 
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Fig 3.1: Superposition Principle. 
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Fig. 3.3 demonstrates the third identity. The 

filter G(z
M 

) is called an expanded filter and 

is obtained by replacing each delay z 
-1

 of the 

original filter G (z) with a delay z 
–M

 .  In the 

time domain, this is equivalent to inserting M 

– 1 zeros between the original samples of the 

impulse response. 
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This third identity states that filtering by the 

expanded filter followed by down-sampling 

is equivalent to having down-sampling first,  

followed by the filtering with the original 

filter. The algebraic proof of these identities 

is illustrated in [3].                                                                                                            

III.2      Noble Identities For 

Polyphase Interpolation 

The three useful identities of the down-

sampled signals already stated also apply to  

up sampling: 

Hence the fourth identity, is the 

superposition principle, i.e; the output signals 

Y1 (z), ….YN (z), which are obtained by up-

sampling the input signal and then scaling by 

a1,…,aN, respectively give the same result as 

if the signal is first scaled and then up-

sampled. The fifth identity states that a delay 

of one sample before up-sampling is 

equivalent to the delay of L samples after up-

sampling. The sixth identity, which is a more 

general version of the fifth identity states that 

filtering followed by up-sampling is 

equivalent to having up-sampling first 

followed by expanded filtering. 
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III.3     Polyphase Realization Of 

FIR Filters 

The transfer function, H(Z) of a causal FIR 

filter of order N is characterized by  

 

    k
N

K

zkhzH 




0

 ……………………………...(3.1) 

 

which is a polynomial in z 
-1 

of degree N.  

In the time domain, the input – output 

relation of the above FIR filter is given by 

     knxkhny
N

K

 
0

 

 ……………………………...(3.2) 

where y[n] and x [n] are the output and input 

sequences, respectively. This realization of  
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an FIR filter is based on the Polyhase 

decomposition of its transfer function and  

 

 

 

 

 

 

 

 

 

An FIR filter is based on the Polyhase 

decomposition of its transfer function and  

results in a parallel structure which is more 

efficient than a serial structure[1, 3]. 

III.4 Computationally Efficient 

Decimator Structures 

Computationally efficient decimator 

structures employing low-pass filters can be 

derived by applying a polyphase 

decomposition to their corresponding transfer 

functions. Consider the use of the polyphase 

decomposition in the realization of the 

decimation filter of figure 2.1. The overall 

decimator structure is of the form of figure 

3.4(a) when the lowpass filter H(z) is 

realized using polyphase decomposition. An  
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Structure 2 

Fig 3.3 : Third identity 

Fig 3.3: Third identity. 
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equivalent realization in figure 3.4(b) is 

computationally more efficient than the 

structure figure 3.4(a), obtained using the 

second noble identity for polyphase 

decimation (which establishes that a delay of 

M samples before the down-sampler is 

equivalent to a delay of one sample after the 

down-sampler). 

 

In the figures, the sampling frequencies of 

pertinent sequences are indicated by an 

arrow.  As can be seen from the figures, a  
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more efficient version in which both the 

number of filter operations as well as the 

amount of memory required are reduced by a 

factor M is realized. Thus filtering is now 

performed at a lower sampling rate.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

III.5  Polyphase Interpolation 

In the interpolation structure of fig 2.2, the 

filtering is performed at the higher sampling 

rate. That means that most of the data values 

going into the filter are zero, more precisely 

L – 1 out of every L value. As a consequence 

in the process of convolution there are many  
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Fig 3.4: (a) Decimator implementation based on polyphase decomposition.       

(b):Computationally efficient decimator structure. 
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unnecessary multiplications with zero. The 

convolution at the higher sampling rate can 

be replaced by independent convolutions at 

the lower input sampling rate using 

polyphase decomposition (Eq.3.3). The 

coefficient M can be replaced by L to obtain. 

 L
L

K

K zzzH 





1

0

)(

 ………………………………(3.3) 

Similar savings are also obtained in the case 

of the interpolator structure employing 

polyphase decomposition in the realization of 

computationally efficient interpolators. 

Figure 3.5 shows the interpolator structure 

derived from figure 2.2 by making use of the 

L – branch Polyphase decomposition of the 

interpolation filter H(z) and the sixth identity  

for polyphase interpolation (filtering 

followed by up-sampling is equivalent to  

having up-sampling first followed by 

expanded filtering). Since filtering is now 

performed at a lower sampling rate, the 

number of filter operations as well as the 

amount of memory required will be reduced 

by a factor L. 
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Fig 3.5:  Computationally Efficient 

Interpolator Structure 

III.6 Computationally Efficient 

Fractional Sampling Rate Converter 

The following illustrates the implementation 

of a computationally efficient fractional rate  

converter with a conversion factor L/M, 

where L and M are prime. For example, the 

design of a fractional sample rate converter, 

which converts the digital signal, received 

from the ADC from a sampling frequency of 

86.625 M samples/sec to 69.3 M 

samples/sec. This rate change is a ratio of 

4/5. The basic form of the desired sampling 

rate converter is as indicated in figure 2.3. In 

that structure, the filter H1(z) operates at 4 x  
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Fig. 3.6: Polyphase        

Decomposition 

applied to Fractional 

Sample Rate 

Converter 
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86.625 M samples/Sec = 346.5 M 

samples/sec. This means that the filter H2(z) 

has approximately 1/346.5x10
6
 Sec  = 

0.003 sec to produce an output sample  to 

pass to the down sampler. Obviously this 

filter would be running at a very high speed 

to keep up with the incoming samples. By 

realizing the filters Eo(z), E1(z), E2(z) and 

E3(z) in  polyphase form and then applying 

the second identity, the realization (figure 

3.6) in which all filters operate at 17.325 

MHz will be obtained. 

IV.0 ANALYSIS OF THE RESULT 

IV.1 Filter Speed 

As mentioned previously, the polyphase 

decomposition offers substantial 

computational savings to a multirate system. 

The filters are placed directly after the down-

samplers. In the example, the down-samplers 

effectively remove four out of every five 

incoming samples, and only pass every fifth 

sample along to the filters. Thus, the filters 

see an incoming sample rate of 
1
/5

th
 that of 

the down-samplers, enabling them to run at a 

rate 
1
/5

th
 that of the sampling rate of x(n). 

Table 4.1 compares the required rate of the 

single filter H(z) from Fig. 2.3 to that of the 

polyphase filters. 
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Table 4.1: Comparison of filter speed. 

Single filter-  H (z) Polyphase filters 

L *Fs = 4* 86.625 

MHz = 346.5MHz 

Fs/M = 86.625MHz/5 

= 17.325MHz 

 

Clearly, operating a filter at 17.325MHz is 

more desirable than running one at 346.5 

MHz. Not only are slower DSP chips less  

expensive, but the slower speed is also much 

more efficient in power consumption than the 

higher rate. 

IV.2  Filter Length/Shape 

Aside from the slower processing rate 

required for the polyphase filters, their length  

is also much shorter than that of the single 

filter. The Kaiser Window method of filter 

design is used with the following 

specifications to design the single low-pass 

filter: 

 

FPass = 8.12 MHz(Pass-band) 

Fstop  = 8.663 MHz(Stop-band) 

δ1  = 10
-2

 (Pass-band ripple) 

δ2  = 10
-4

 (Stop-band ripple) 

Fs  = 86 .625 MHz (Sampling frequency) 

 

From the specification given above, the 

digital frequencies are: 

p  2π*8.121/86.625 = 0.1875π  (Pass-

band) 
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ωs  = 2π*8.663/86.625 =0.2000π  (Stop-band) 

The transition band = Δω = ωs-ωp 

                                          = 0.2000π - 

0.1875π = 0.0125π 

Maximum stop-band gain in dB = 

20log10(0.0001) = -80dB 

Stop-band attenuation in dB = -Maximum 

stop-band gain in dB = 80dB 

The required order of the filter, R, is given by 

the relation [7]; 

R = (A-8)/2.285Δω  =  (80-8)/2.285*0.0125π  

= 802. 

 

Thus the required order of the filter is R = 

802. In contrast, after the polyphase 

decomposition each filter has an order of R =  

41. Although the total number of coefficients 

for the entire polyphase structure is slightly 

higher than that of the single filter (Rtotal  = 

20 x 41 = 820), each individual filter only 

has 41 coefficients and thus requires far less 

multiply – accumulates and memory fetches 

per output sample than the single filter. 

V.0 CONCLUSION AND 

RECOMMENDATION FOR FURTHER 

WORK 

V.1 Conclusion 

The multirate or sampling rate conversion 

problem can be viewed as a filter design  
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problem. The filter must satisfy all the 

specifications that it will avoid signal 

degradation such as aliasing and imaging 

while the number of co-efficients must be 

kept minimal for computational cost issue. A 

Multirate Digital Signal Processing System 

such as one that uses only a single filter was 

shown to be very inefficient. By being smart 

about designing these filters (using the 

polyphase decomposition and noble identity 

combination), one can achieve a much more 

computationally efficient system, which is of 

paramount importance in many 

telecommunication systems that transmit and 

receive various signals (speech, video, audio, 

etc.). Multirate Signal Processing has proven 

to be a powerful method of significantly 

reducing the number of computation in the 

sampling rate conversion processes. This is  

certainly an important issue, especially in the 

GSM application since resources are scarce 

in a cellular phone. With the sampling rate 

reduced, the processor runs at a lower clock 

rate, thus producing less heat. This will 

eventually lead to lower power/battery 

consumption. The consumers will benefit 

from this feature, since they can have their 

phones “on” longer without the need to 

recharge too often. 
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V.2 Recommendation For Further 

Work 

In many Digital Signal Processing (DSP) 

application, it is required to change the 

sampling rate by a non integer ratio. In the 

case when the SRC factor is a ratio of two 

large relatively prime integers or irrational 

numbers, the required order becomes very 

large, and the overall number of coefficients 

in polyhase implementation can be 

impractical. This is an area that requires 

further studies. 
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GENERAL INTEREST NEWS 

  
I IEEE COMPUTER SOCIETY 

CERTIFICATION PROGRAMME 

 

The IEEE Computer Society organizes a 

Certified Software Development 

Professional (CSDP) programme for mid-

career  software developers and software 

engineers. The goal is to increase the 

global awareness of the programme and 

achieve dramatic growth in the number of 

CSDP certification holders worldwide. 

Detailed information about the programme 

can be obtained from: 

 

http://www.computer.org/certification 

 

Enquiries on the certification programme 

may be directed to: 

 

 csdp@computer.org 

 

II IEEE COMMUNICATIONS 

SOCIETY CERTIFICATION 

PROGRAMME 

 

The IEEE Communications Society 

(COMSOC) plans to launch her Wireless 

Communication Engineering Technologies 

Certification (WCET) programme in 

September 2008. Detailed information 

about the ComSoc WCET certification 

may be obtained from: 

 

 http://www.comsoc.org/cert 

 

http://www.computer.org/certification
mailto:csdp@computer.org
http://www.comsoc.org/cert


 

                                                                                                                                                      

ADVERTIZE YOUR PRODUCTS AND SERVICES IN THE  

AFRICAN JOURNAL OF COMPUTING AND ICT 

(ISSN 2006 -1781) 

FOR DETAILED INFORMATION ON SUBSCRIPTION AND ADVERTIZE-

MENT RATES, PLEASE CONTACT THE PRINCIPAL CONSULTANT

(dewadeconsult@yahoo.com)  

 

 

 

 

 



51 
 

AFRICAN JOURNAL OF COMPUTING AND ICT 

(IEEE NIGERIA COMPUTER CHAPTER) 

ISSN 2006-1781 

INSTRUCTIONS TO AUTHORS, SUBSCRIBERS AND ADVERTIZERS 

 

MODE OF SUBMISSION 

Papers intended for consideration, and other editorial 

correspondence, should be sent to the Editor – in – Chief preferably 

as email attachment in MS WORD ( or in exceptional case, in PDF 

with LATEX source file included). The email should preferably have 

in its SUBJECT line „‟PAPER FOR AFRICAN J. COMP. & ICT‟. 

A prospective author may suggest to the Editor-in-Chief names of 

reviewers suitable for his/her paper. The editor is however not 

obliged to use any of the suggested reviewers. Every submission 

should be prepared in a form that approximates the general IEEE 

style guide1. Each paper should be accompanied by an informative 

Abstract and a list of keywords. The title of the paper and the names, 

institutional (and email) addresses of the author should be clearly 

indicated. The body of the paper should begin with an Introduction 

and end with a Discussion and/or Conclusion section. References 

should follow the following format for journals, conference 

proceedings and books: 

 

[1] C.E. Shannon, „A Mathematical Theory of Communication‟, Bell 
System Technical Journal, vol.27, pp 379-423,1948 

[2] Dinesh K. Anverkar, Prathima Agarwal, and Tejakumar Patel, 

“Fixed Cellular Rural Networks in Developing Countries: A 

Performance Evaluation,” Proceedings of IEEE International 

Conference on Personal Wireless Communication, New Delhi, India, 

pp 33-38, 1996 

[3] Thomas H. Cormen, Charles E. Leiserson and Ronald L. 

Rivest, Introduction To Algorithms. The MIT Press, 

Cambridge, 1992 

 

A reference should be cited in the body in square brackets, e.g. [4], 

and all citations should be included in the list of references at the end 

of the paper. Accepted papers would be published in a double column 

format. Every author (or group of authors) of an accepted paper shall 

be required to pay a publication charge of US 80.00 (or the Nigerian 

currency equivalent, which is presently approximately NGN 9,500), 

shortly before the paper is published, to defray administrative and 

processing cost. A statement of commitment to pay this charge would 

be required from all prospective authors. This charge shall be paid to 

the designated A reference should be cited in the body in square 

brackets, e.g. [4], and all citations should be included in the list of 

references at the end of the paper. Accepted papers would be 

published in a double column format. Every author (or group of 

authors) of an accepted paper shall be required to pay a publication 

charge of US 80.00 (or the Nigerian currency equivalent, which is 

presently approximately NGN 9,500), shortly before the paper is 

published, to defray administrative and processing cost. A statement 

of commitment to pay this charge would be required from all 

prospective authors. This charge shall be paid to the designated bank 

account of the journal. Every author of a published paper is entitled 

to a reprint of his/her paper. 

SCOPE OF ARTICLES 

Submissions to the journal must be relevant to computer scientists, 

computer engineers, information technology professionals, 

engineering scientists and allied practitioners in the industry and 

the academia. Papers are welcome from pure / applied computing 

and ICT, and allied areas including, software engineering, 

computer communication/networks, human computer interaction, 

data mining, discrete/data structures, design & analysis of 

algorithms, differential equations of computing, systems analysis & 

design, computer algebra, information systems, bioinformatics, 

information management etc Papers are welcome from Nigeria, 

Africa and the international community. The journal considers 

original research papers, case reports and review papers. An author 

must clearly justify the importance of his submission to the 

readership of the journal. A prospective author need not be a 

member of the (Computer Chapter) IEEE Nigeria Section before 

his/ her paper is published. The journal currently publishes only a 

print edition, twice in a year, one in the first half of the year and the 

other in the second half . Online edition is expected to follow later. 

Papers should be easily readable and be written in lucid language 

comprehensible to readers who are not working within the 

immediate subject area. 

INFORMATION TO SUBSCRIBERS AND ADVERTIZERS 

The subscription fee for one single copy of the journal is US 8.00, 

excluding postage ( or equivalent Nigerian currency, which is 

presently approximately NGN1,000). A complete volume of the 

journal comprising of two editions cost US 15.00 (NGN 1,800), 

excluding postage. Discount shall be offered to individuals, 

institutions and organizations making bulk purchases. All 

correspondence on subscription and advertizement should be 

directed to the Editorial Assistant. 

 

African Journal of Computing and ICT is published for the IEEE Nigeria 

Computer Chapter by Dewade Systems Consult (Reg. No: BN 0000524), 32 

Progress College Road/29 Charity Road, Oko-Oba, Agege, Lagos; P.O.Box 

20253, U.I.P.O.,Ibadan, OYO 200005,Nigeria. Email: 

dewadeconsult@yahoo.com; Telephone: +234(0)8033608519 

 
1 

http://www.ieee.org/organizations/pubs/transactions/stylesheets.htm 

 

mailto:dewadeconsult@yahoo.com


AFRICAN JOURNAL OF 

COMPUTING & ICT  

(IEEE NIGERIA COMPUTER 

                                                                                                                                                     AIM AND OBJECTIVE OF JOURNAL                                                                                 

African Journal of Computing and ICT was established by the Nigeria Computer Chapter of the Institute of Electrical and Electronics 

Engineers (IEEE) Inc, New York, USA to publish  concise technical papers on Computer Science, Information Technology, Informa-

tion Management and related IEEE designated fields, in a relatively short time. First time review of a submitted paper is expected to be 

completed within 3 months. The goal of the journal is to contribute to rapid industrial development of Nigeria in particular, and Africa 

in general, via the publication of topical and relevant papers from a theoretic/academic and practical/ industrial points of view. Submit-

ted papers should contain substantial ideas which have the potential of aiding an invention or a technological breakthrough for African 

use . All correspondence pertaining to the Computer Chapter of the IEEE Nigeria Section should be sent to the Chair of the Chapter, 

Dr. ‘Dele Oluwade (bamideleoluwade@computer.org ) . General information on the aim and objective as well as membership of IEEE, 

IEEE Computer Society and the IEEE Nigeria Section can be found on the following websites respectively: http://www.ieee.org ; http://

computer.org ; http://www.ieee.org/nigeria. Correspondence to the IEEE Nigeria Section should be sent to the Chair of the Section, 

Engr. Tunde Salihu (tunde_salihu@yahoo.com) .  

 

 

African Journal of Computing and ICT is published for the IEEE Nigeria  Computer Chapter by Dewade Systems Consult, Nigeria 

(Reg.No. BN 0000524) . Email:dewadeconsult@yahoo.com 

 

 

mailto:bamideleoluwade@yahoo.com
http://www.ieee.org/
http://computer.org/
http://computer.org/
http://www.ieee.org/nigeria
mailto:tunde_salihu@yahoo.com

