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Amateur Radio has been in the cutting edge of technological development for over 100 years and it still is. It is a technical hobby that combines different ways of exchanging non-commercial messages such as, volunteer public services, self-training and self-education, wireless experimentation and even providing emergency communications in times of need (Radio Society of Great Britain, 2020). Some of the activities that radio amateurs participate in are:
· Contacting other radio amateurs all over the world;
· Conducting international competitions to test the effectiveness of their equipment and their personal skills as radio operators;
· Technical experimentation – amateur radio is in the first lines of means for technological advances;
· Communications executed through amateur space satellites and many more.
[bookmark: _Toc40727545]Amateur Radio Environment and How the Logbook Fits in It
When conducting a contact, the practice dictates that the contact needs to be logged into a radio amateur logbook, in order to be confirmed later. The confirmation of a two-way contact is made by exchanging, what is called a QSL card (a written acknowledgement of the contact – paper or electronical)  (Figure 1), between the two correspondents. The QSL card contains the details of the contact which are extracted from the logbook. It may have different designs but the physical format and the details it needs to contain are standardised by the amateur radio community in the early 1910s.
On the other hand, the logbook has evolved with time, not in the sense of content, but the process of logging. Different kind of work (digital messages, audio communication, transmitting pictures) may imply for different ways of logging. For example, digital work is conducted through a software application, which connects to the person’s radio station and extracts most of the details for the contact through the device itself (frequency, radio wave band, signal strength etc.). These software applications usually come with a built-in electronic logbook, which takes advantage of the radio’s functionalities.
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[bookmark: _Ref40610498]Figure 1. QSL Card (Source: Author)
Most of the logging software that already exist offer all the functionalities that can be used by an experienced operator, but can be found as unnecessarily complicated by the beginner or even the average operator. Thus, leading to the goal of the research proposal.
[bookmark: _Toc40727546]Aim and Objectives
When it comes to audio communication (SSB mode) which is fundamental amongst radio amateurs, the logging in many cases is done by pen and paper. Dedicated logbook applications exist, which are highly functional, have many features, such as connecting to different amateur cloud-based databases to extract a variety of information about the correspondents. They also have the ability to connect to various devices from the radio amateur’s equipment.  Most of them have the same characteristics in common: they are heavy, they are not supported by many operating systems and most of the times are difficult to use. 
These are the reasons that imply the aim of this project, which is: to investigate, analyse and evaluate different radio contact logging routines of radio amateurs and the way to develop a light, general purpose logging software with basic features needed to efficiently log contact details in a time-saving manner.
The objectives of the proposal are: 
1. Investigate radio amateurs’ routines of work, the most common means they use to log their contacts and the functionalities that are most frequently used;
2. Inspect the ways to make the logging operations easy, more efficient and less time-consuming;
3. Identify the ethical and legal aspects of deploying such applications;
4. Conduct a research on the resources needed to design, develop and deploy a Windows-based logbook software application;
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International institutions that regulate radio communications standards are ITU (International Telecommunication Union – Radio Regulations Section) (ITU, 2020), IARU (International Amateur Radio Union) (IARU, 2020). Since amateur radio is, before anything else, a hobby, many of the resources used in the literature review are volunteer work conducted by licensed radio amateurs across the world.
[bookmark: _Toc40727549]Routines
A radio amateur’s logbook can be explained as a journal kept throughout the person’s amateur practice. It is the main source of information about the contacts he has made. It is the means that allow the operator to keep track of his advances as an operator, his capabilities and skills and also, the performance of his equipment (one of the benefits of being a radio amateur operator is the ability to experiment with your own equipment (Radio Society of Great Britain, 2020)). 
The logbook can be in the form of a simple notebook with handwritten entries for each contact, which is a typical and most popular way to do it, especially if the operator is working from a remote location (portable or mobile operation) and is not able to use any computer devices at the that moment (Silver, 2004). An example of a paper logbook format is shown in the figure below:
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Figure 2. Paper Logbook Format (Silver, 2004)
However, in cases when speed is required (like participating in contests), there are many correspondents, reaching out to make a contact with the operator and just in a scope of a day, hundreds of contacts might be recorded. All of these contacts have to be confirmed one by one by sending out QSL cards to each of them. This is why paper logging might not be the most efficient way to do it. Keeping an electronic logbook has multiple advantages, like grouping the contacts by location of the correspondent, exporting the logbook in a format that allows automated printing of the QSL cards, linking the logbook to official websites that keep track of the solar and ionosphere conditions (essential for radio waves propagation) and many more (Silver, 2004).
[bookmark: _Toc40727550]Similar Products
Different logging software applications exist. DXZone (2015) makes a selection of the 5 free most popular ones. The common that they all have with each other is the fact that they are heavy duty programs, supporting various external amateur radio applications and interfaces which coordinate with the physical equipment. The more functionalities developers tend to implement, the more defects appear and the configuration becomes a very complicated job. This makes them difficult to coordinate and it disrupts the smooth operation in general.
The following table shows a comparison of the features of some applications.


2

2

[image: ]
Table 1. Logging Software Applications (Source: Author)
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According to the above literature review some conclusions were made, which are tightly related to the accomplishment of the proposal objectives. Since the objectives describe the need to investigate human experiences and subjective analysis of radio amateurs logging routines, therefore phenomenological philosophy is applied in the research process. Phenomenology uses data collected in a qualitative manner and carries the research out with caution not to lose or distort the collected information.
[bookmark: _Toc40727553]Approach
Respectively the suitable research approach would be inductive, since the researcher had the possibility to observe and participate in amateur radio activities in person for a long period of time. The same issues occurred periodically, which became the main reason for proposing this research project. More data collection needs to be conducted in order to confirm or reject the theory that more radio amateurs need an easier and more efficient way to log their contacts, without having to spend long periods of time trying to setup, learn how to use a certain software and after, deal with a number of inconsistencies and errors. Different aspects of the theory might change during the process of analysing the data, depending on the outcomes. Another reason for using an inductive approach is that there is very little existing literature on the topic and collection and analysis of additional primary data will be necessary (Dudovskiy, 2019). A disadvantage however, is that it is more time-consuming, then the deductive approach, which can be optimised by extensive planning and detailed risk assessment to reduce the occurring of any possible delays to minimum.
[bookmark: _Toc40727554]Methodology
All the conditions set out above imply for the use of action research methodology and more specifically – interpretive action research. This is a flexible and adaptive method to achieve the project’s objectives. It will explore the social aspect of the environment and focus on improving specific practices related to information logging in amateur radio. This methodology involves a three-phase process of planning, acting and observing, and reflecting. This structure is referred to as the action research spiral (Dudovskiy, 2019).
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Figure 3. Action Research Spiral (Kemmis & McTaggart, 2000)
It is based on the principle of self-reflecting (Kemmis & McTaggart, 2000):
· Planning – planning the change that is to be done. In the specific case, modifying the use of software applications for recording two-way contact details by radio amateurs. Is there a need of a lighter and easier to use system?
· Acting and observing – after conducting changes – what are the consequences, how is it perceived by the amateur radio community?
· Reflecting – are more changes needed and how to implement it? If yes, the spiral goes back to the initial stage of planning.
[bookmark: _Toc40727555]Data Collection
The first two objectives of the proposal – investigating radio amateurs’ routines with logging, what tools they use and how to make the process easier and more efficient, it is necessary for primary data to be collected. This will be done by planning, designing and conducting an unsupervised survey with clear objectives tightly connected to the expected outcomes. The target population samples will be categorised by type of amateur radio activity and the survey will be distributed only through strict amateur radio channels, in order to ensure that the participants are well familiar with the subject of the research, thus ensuring data validity.
The second two objectives – researching the ethical and legal aspects, and means and resources for developing and deploying a logging application for amateur purposes, secondary data needs to be collected. Reliability will be ensured by finding various resources on the same topic and the findings are repeated. 
[bookmark: _Toc40727556]Development Methodology
Developing and deploying a software application in every case involves following the steps of Software Development Life Cycle. There are different models related to software engineering. For this particular case, prototyping will be used, and more specific – evolutionary.
Since the boundaries of requirements are not rigorously set, there is a need of implementing a cycle of steps that will offer flexibility in the process of developing. Prototyping model allows a flexible approach, meaning that the product can be introduced and modifications and improvements can be made, based on user’s feedback. The following figure illustrates these steps:
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Figure 4. Prototyping Model (Pressman, 2010)
The evolutionary prototyping implies that the initial prototype that will be presented will be used as a foundation for future upgrading. It will not act as just an unfunctional quick design of the product.
[bookmark: _Toc40727557]Risks
There are several scenarios that could delay the completion of the research project. The most probable one and at the same time, the one that will have the most impact on the project is data loss. Many reasons can be the cause – from hardware or software failure to information security issues. The best way to prevent this type of risk is creating multiple backups on different platforms and making sure the data is securely stored.
Another highly probable risk is the occurring unexpected delays during execution of the surveys. This risk can be reduced by creating an extensive time-estimating plan and ensuring the steps for designing and conducting a survey are correctly followed.
[bookmark: _Toc40727558]Planning and Resources
[bookmark: _Toc40727559]Time Estimating
The time scope of the project is calculated using 3-point estimation method. This way the most probable time for executing the project is calculated using the mathematical formula: 
, where  is the optimistic time,  - the pessimistic time and  is the most probable time for completion.
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Table 2. Time-estimates (Source: Author)
This division of the tasks allows the creation of a schedule, represented by a Gantt Chart:
[image: ]
Figure 5. Gantt Chart
[bookmark: _Toc40727560]Resource Planning
For the execution of the Research Project, the resources needed are related to administrative operations. This implies the need of a computer device with internet access and software applications for managing office documents (Adobe Reader, Microsoft Office Packet). Also, the computer device should cover the system requirements, needed for the execution of different amateur radio applications for research purposes.
[bookmark: _Toc40727561]Conclusion
This research proposal is related to the operation of the average radio amateur and bringing some simplicity in the day-to-day contact logging. Busy is the life of those that practice this versatile hobby. Especially for the high achievers that consider the count of contacts made, a very important aspect. Not every day a radio amateur can afford to use “state-of-the-art” equipment and most of the times this can cause numerous software inconsistencies and various errors when configuring the devices. 
These reasons illustrate the need of using simple software that can run on most operating systems (new or obsolete) and is easy to understand and use. 
This paper is concerned with outlining the researching strategy, development methodology and the means to create a time schedule for completion. 
After a successful execution of the research proposal, the expected outcomes would be:
· Getting familiar with amateur radio operators’ habits of work, related to the most common functionalities they use in a logging software application;
· Analyse how these processes can be simplified;
· Gain knowledge on the resources needed for developing the appropriate application.
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