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Abstract: We present a deterministic method for accurate correction and retransmission of discrete data packets as an alternative to the traditional probabilistic approaches in the communications area. This method can be explored based on real time control communications. An algorithm is used for correction and retransmission of data packets with or without initial constraints. At the initial transmission time we assume data has not containing noise or any other type of interference. Data will be correctly received and in the shorter possible time. 
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1. Introduction

In the communication area, the topic of data correction, reconstruction and retransmission is based almost entirely on a stochastic formulation of the various problems involved [1].

In his paper we present a deterministic framework for an optimal correction, reconstruction and retransmission of discrete data as an alternative that can be explored based on robust control ideas and formula about the correction blocks on the communication channels and the proper algorithm chosen for the system blocks design. A real time communication system is defined as a system whose correctness is dependent on the calculated logical solutions [2].

Some of the particular problems touched upon in the paper are the following:

1.     Some of data packets have initial constraints established by the designer due to the communication system that will be used;

2. The level of the noise and EMI (electromagnetic interference} can affect the transmission operation;

3. There must be choose a proper algorithm for the data correction reconstruction and then the retransmission to the final station;

4. Performance optimization under channel uncertainly and combined procedure and estimation optimization under the initial power constraints;

5. The reception without errors at the final station, for a proper correction, a minimal transmission time and latency on the channel.

All these topics are relevant to standard themes in communications such as correction blocks design and equalisation, receiver design and transmission channel which are traditionally dealt from the deterministic point of view [3].

The proposed method is the proper mainly addresses the question of when perfect correction and retransmission of a discrete data is possible if the magnitude of the noise and EM interference is allowed to be anything as long as it is bounded by an a priori known bound. In other words, conditions that, if violated, an error will occur. This error must be detected and corrected in the shorter possible way, so the latency calculated for the transmission time to be minimum.

The latency for a data transmission is defined as the time measured between the time moment when the data transmission begin and the time moment when data is received without errors. Consequently, the latency will be the sum of the transmission time, the correction time and also the retransmission time.

Certain constructions of optimal algorithms are provided some of which tie to the optimal control theory for the transmission problems.

To design such a correction real time system, it is necessary first to make a general analysis and then to consider all the factors that can be important in the system's functioning. These factors are the following:

· medium conditions, which are established by the designer;

· the initial constraints at different moments of time, such as the central processor transmissions to different measuring points, video and communication transmissions, medium perturbations;

· the error rate detected on the communication channel;

· the correction time;

· the capacity of the transmission channel 

After the new hardware technologies have been developed, it was possible to run a real time system on general using high-speed workstations, or on personal computers, respecting the contention principle [4].

2. The System Definition

In the following, we will consider a system that has to allow the correction and retransmission for discrete data packets, as it is described in the figure 1.

At the initial transmission time, denoted t = 0, we assume that discrete data packets have not EMI or others types of interference. During the transmission on the channel, noise and EM interference are added. These occur from others communication channels or medium interference.
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The blocks in the system are the following:
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S – represents the source of discrete data packets that have to be transmitted. Some of the data have initial constraints and the others data packets have not initial constraints. We note that the initial constraints depend on the application in which discrete data are involved and also depend on the real time system designing and the communication channel.

The initial constraints are referred to the transmission time on the communication channel, period, deadline and latency. Latency is considered to be the time interval between the initial transmission time t = 0 and the time when data without errors arrive at the receiver [4];
D – is a decision block that analyses the data packets and divides them into two queues. The first queue is denoted Q1 and contains data with initial constraints. The second queue is denoted Q2 and contains data without initial constraints;

F1 and F2 are filters. F1 is a high level filter, for the initial constraints data and F2 is a filter designed for data without initial constraints. The system designer, due to the type of data and the followed purpose chooses both filters.

Usually, for the constraint data, the designer has to choose F1 as a superior rank filter, with steep slope. F2 can be an active LPF (low passing filter).

After the filtered operation is made, each of two queues has to be corrected with C1 and C2 blocks, respectively.
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R is the receiver block, where data arrive without errors in minimum transmission time. 

3. The Problem Solution

The flowchart of the described algorithm it is presented in figure 2.

We assume that s = {s1, s2, …, sk} represents the discrete data packets to be transmitted on the communication channel.

Some of these packets have initial constraints. Suppose there are {s1, s2, …, sj}, where j ( k. Consequently, data packets without initial constraints will be the rest of them, denoted {sj+1, sj+2, …, sk}. The real time system or the communication channel imposes the initial constraints such as the transmission time and latency.

Other constraints, such as period and deadline depend on data type. We assume that initial constraints are defined as it follows:

The set of constrains is C = (c1, c2, …, cj), where c1 = (c11, c12, …) correspond to s1 data, c2 = (c21, c22, …) correspond to s2 data, … and so on cj = (cj1, cj2, …) correspond to sj data. Each data with initial constraints must satisfy them and have to be received to the final station with all these constraints and also without transmission errors. 

On the transmission channel data meet the noise and EM interference. Consequently, at the decision block arrive the following sequence:
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d = (s1 + c1, s2 +c2, …, sj+ cj, sj+1, sj+2, …, sk) ( n ( p,       

where n and p are the noise on the communication channel and the EM interference, respectively. The decision block divides the sequence d into two parts d1 and d2 and sends them through queues Q1 and Q2 , respectively.

The proper algorithm for the proposed real-time transmission system will be described in the following steps:

· Initialize the system S to be able for transmitting without errors data s = {s1, s2, …, sk};

· Set the initial constraints denoted c = {c1, c2, .., cj};

· Set s’ = s ( c = {s1, s2, …, sj, sj+1, …, sk} ( {c1, c2, …, cj}= {s1 + c1, s2 + c2,…, sj + cj, sj+1, sj+2, … sk};

· Send data s’ on the communication channel;

· Set d = s’ + n + p, where p represents the perturbation of the channel;
· Divide d into two sequences so that d = d1 ( d2, with d1 = {s1’, s2’, …, sj’} ( n ( p and  d2 = {sj+1’, sj+2’, …, sk’} ( n ( p ;

· Clean data d1 and d2 with filters denoted F1 and F2 respectively. The corresponding outputs will be in this case f1 and f2 ;

· Send data to the correction blocks denoted C1 and C2;

· Retransmit data on the communication channel to the receiver, denoted R.

We must note that, the two sequences denoted sl and sl+1 , where l+1 ( k are indistinguishable at the transmission time t if and only if sl(m) ( sl+1(m) for some 0 ( m ( t and there exists n1 and n2 such that d(n1) ( d(n2) at any time t [4].

So, we can say that the described system has a real time solution if and only if there are no sequences sl and sl+1 indistinguishable at the time moments t = 0, 1, …

4. Conclusions

The method described in this paper presents a deterministic formulation for various communications transmitting problems that appear in different area such as:

· data transmission between two or more mechanisms;

· data communication;

· navigation data problems;

· industrial and transportation data management problems, etc.

It provides a solution based on correction and filter blocks insertion on the communication channel.

It is easier to correct data on the communication channel instead to receive it at the final station and then to correct it. Using the method described in this paper, the transmission time is substantially reduced and also data is received without errors. The latency is minimized due to the applied algorithm. The presented system for correction, reconstruction and retransmission can be used for every communication channel that is affected by the noise or any others medium interference. The designer must choose the proper algorithm in filters construction
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Fig. 1 Transmission System Structure
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Fig. 2 The flowchart of the algorithm
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