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Author's note 
 

The APRS network has great potential on paper: the ability to track mobile stations, send weather 

data, telemetry and messages, all with the old equipment for the packet radio at 1200 baud AFSK, 

isofrequency and almost in real time. 

Almost all users, however, have experienced difficulty using it, due to the congestion that occurs as 

soon as a fairly limited number of active stations send reports and messages. 

In recent years, several strategies have been carried out to improve the performance of the existing 

network, by optimizing the network protocol with the introduction of new rules (new paradigm), by 

inviting stations to transmit at the bare minimum, by discouraging multiple digipeating and by 

rationalizing the distribution of digipeaters through the territory; however, it's not there yet a 

quantitative analysis of the efficiency of the system architecture that could serve as a guide to identify 

the main critical issues and to formulate coherent reorganization proposals. 

It does not help the collection of statistics of the packets received and retransmitted by the digipeaters 

because collision information, essential for performance evaluation, is missing. 

Unfortunately, the theoretical study of the APRS network is difficult for a number of reasons, 

including the generation of not completely random traffic, the variety and heterogeneity of hardware 

and software used, the coexistence of different mechanisms for accessing the shared channel, partly 

CSMA and partly ALOHA, the typical capture phenomenon of FM modulation (the strongest signals 

obscure the weakest signals), the noise of the radio channel. 

Heavy simplifications are necessary to build a model that is simple enough to be treated with 

elementary means; the model proposed in the following pages does not pretend to accurately describe 

the functioning of the APRS network but wants to be a useful tool to evaluate its performance and to 

formulate reflections on possible new arrangements. 

Note to the English version 

 

I translated this book into English from Italian by myself, using Google translator and my limited 

knowledge of English (I ended studying English many years ago), so I am aware that this book needs 

a better translation and several adjustments. I hope it is understandable anyway and I apologize for 

the mistakes I definitely made. But above all, I hope readers will find the reflections I wanted to share 

with them useful and interesting. 

The author 
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Table: structure of an APRS frame 

 
Table: capacity of the APRS channel 
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Figure: Pure ALOHA - collisions 

Figure: Slotted ALOHA – collision 
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Figure: Pure ALOHA - throughput S as a function of traffic G 

Figure: Pure ALOHA – Chance of success as a function of traffic G 
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Figure: throughput S as a function of traffic G for different values of "a" and comparison with ALOHA 

 
Table: throughput S as a function of traffic G for different values of "a" and comparison with ALOHA 
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Figure: impact of the isofrequency digipeater on throughput (solid line)  
and comparison with throughput without digipeater (dashed line) 

Figure: Chance of success P=Sk / Gk according to the normalized traffic Gk  
and comparison with the chance of success without a digipeater 
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Table: Distribution of channel use according to the traffic offered and chance of transmission 
success - network with a single isofrequency digipeater 

Figure: Distribution of the uplink and downlink slot according to aloha traffic Gk 
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Table: APRS frames successfully received according on the traffic offered 

- network with a single isofrequency digipeater 
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Table: APRS frames successfully received according to the traffic offered and chance of success – 

single digipeater network with multiple uplink channels and a separate downlink channel 
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Figure: impact of adjacent digipeaters on the uplink slot of the central digipeater: only the GL 
fraction of the traffic of the upload slot is generated by the local terminals, the rest is disturbance 

(NsL); throughput depends on overall traffic G (local traffic + noise). 
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Figure: Local (useful) throughput sL according to the overall traffic G for N=1,2,3 interfering 
digipeaters 
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Table: Local throughput as a function of total offered traffic with 1,2,3 interfering digipeaters 
 

Table: locally transmissible frames with 1,2,3 interfering digipeaters 
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Table: Chance of successful transmission in the case of a sequence of multiple repetitions 
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Figure: Chance of successful transmission in the case of a sequence of multiple repetitions 
according to the traffic G in the cells 
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Figure: terminal  stations transmit in UHF, digipeating occurs in VHF. Stations wishing to access 
the network as before, isofrequency in VHF, can continue to do so. 
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Figure: the network, completely via radio, divided into independent UHF cells and interconnected 
in VHF. Some stations, which only want to be tracked, can access the network in VHF. 

27



72 28



73

Figure: stations 1 and 2, which transmit simultaneously, collide for the receiver IGATE below but 
not for the other two receiver IGATES. The transmitting IGATE radiates its signal in the area of the 

three cells. 
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Figure: the network, divided into cells served by bidirectional IGATES and interconnected via the 
internet. Terminal stations transmit in VHF as soon as they have a packet to send and receive the 

data stream of their IGATE. 
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