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Abstract 

 

Random linear network coding is widely proposed as the solution for practical network coding 

applications due to the robustness to random packet loss, packet delays as well as network topology 

and capacity changes. In order to implement random linear network coding in practical scenarios 

where the encoding and decoding methods perform efficiently, the computational complex coding 

algorithms associated with random linear network coding must be overcome. 
 

This research contributes to the field of practical random linear network coding by presenting 

new, low complexity coding algorithms with low decoding delay. In this thesis we contribute to this 

research field by building on the current solutions available in the literature through the utilisation 

of familiar coding schemes combined with methods from other research areas, as well as developing 

innovative coding methods. 
 

We show that by transmitting source symbols in predetermined and constrained patterns from 

the source node, the causality of the random linear network coding network can be used to create 

structure at the receiver nodes. This structure enables us to introduce an innovative decoding 

scheme of low decoding delay. This decoding method also proves to be resilient to the effects of 

packet loss on the structure of the received packets. This decoding method shows a low decoding 

delay and resilience to packet erasures, that makes it an attractive option for use in multimedia 

multicasting.   
 

We show that fountain codes can be implemented in RLNC networks without changing the 

complete coding structure of RLNC networks. By implementing an adapted encoding algorithm at 

strategic intermediate nodes in the network, the receiver nodes can obtain encoded packets that 

approximate the degree distribution of encoded packets required for successful belief propagation 

decoding. 
 

Previous work done showed that the redundant packets generated by RLNC networks can be 

used for error detection at the receiver nodes. This error detection method can be implemented 

without implementing an outer code; thus, it does not require any additional network resources. We 

analyse this method and show that this method is only effective for single error detection, not 

correction. 
 

In this thesis the current body of knowledge and technology in practical random linear network 

coding is extended through the contribution of effective decoding techniques in practical network 

coding networks. We present both analytical and simulation results to show that the developed 

techniques can render low complexity coding algorithms with low decoding delay in RLNC networks. 

 

Keywords: Error detection, Earliest decoding, Fountain codes, Luby Transform codes, Practical 
network coding, Random linear network coding.
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Opsomming 

 

Willekeurige lineêre netwerk kodering word in die literatuur voorgestel as die praktiese 

oplossing vir netwerk kodering in praktiese netwerke. Willekeurige lineêre netwerk kodering bied 

robuustheid teen data verlies, transmissie vertragings asook verandering in netwerk topologie. Om 

willekeurige lineêre netwerk kodering effektief in praktiese netwerke te kan implementeer, moet die 

komplekse berekeninge geassosieer met willekeurige lineêre netwerk kodering oorkom word. 
 

Ons wys dat wanneer brondata in sekere patrone versend word, die netwerk gebruik kan word 

om struktuur in die data by die ontvanger nodes voort te bring. Hierdie sturktuur laat ons toe om ‘n 

dekoderingsmetode met lae kompleksiteit, lae vertraging en robuustheid teen data verlies te 

gebruik. Hierdie dekoderingsmetode kan gebruik work in multimedia kommunikasie omgewings 

aangesien dit lei tot lae dekoderingsvertraging en robuustheid teen data verlies.  
 

Ons wys dat Fonteinkodes saam met willekeurige lineêre netwerk kodering geimplimenteer kan 

word sonder om die totale koderingstruktuur van die netwerk te verander. Deur die 

enkoderingsalgoritmes by die netwerknodes aan te pas, kan die ontvangernodes data ontvang in ‘n 

spesifieke struktuur sodat kodering met lae kompleksiteit en lae vertraging kan plaasvind.  
 

Laastens wys ons dat addisionele data wat in die willekeurige lineêre netwerk kodering netwerk 

gegenereer word, gebruik kan word om foute in die data op te spoor. Hierdie 

foutopsporingsalgoritme kan in die netwerk geimplimenteer word sonder die implementering van ‘n 

addisionele foutkorreksiekode. 
 

In hierdie tesis word die huidige kennis en tegnologie van praktiese willekeurige lineêre network 

kodering uitgebrei deur ‘n bydrae te lewer op grond van praktiese koderingsmetodes. Simulasie- en 

analitiese resultate wys dat die ontwikkelde koderingsmetodes geïmplimenteer kan word in 

willekeurige lineêre netwerk koderingsnetwerke en sodoende lae kompleksiteit en lae 

dekoderingsvertraging lewer. 

 

Sleutelwoorde: Fonteinkodes, Foutopsporing, Luby Transform kodes, Praktiese netwerk 

kodering, Willekeurige lineêre netwerk kodering. 
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and lean not on your own understanding; 
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