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Abstract. The paper explores Large Language Model (LLM) training on custom datasets for
classification microservice development. As training general purpose models for every possible situation is not
feasible on smaller scale, because of limitations of computation power, usage of smaller model architectures,
such as NanoGPT for training LLM model for specific use-case is a more cost-effective solution. In this article
the dataset “Internet Movie Database (IMDB) ” is applied in the experiment for LLM training. The dataset
IMDB contains user comments about movies. Training criteria was Cross-entropy Loss (CELoss) and Binary
Cross-entropy Loss (BCELoss), which were compared in the experiment. LLM training showed that validation
accuracy for CELoss is 85.84% while validation accuracy for BCELoss is 86.1%. The biggest difference was
in the consistency of results as distance between minimal and maximal accuracy for CELoss was 2.36%, but
BCELoss distance between minimal and maximal accuracy was 1.04% providing more stable accuracy.

Keywords: artificial intellect, classifier, large language models, machine learning.

Introduction

With advancement of artificial intelligence (Al) and popularity of Large Language
Models (LLMs) through Al tools like ChatGPT [1] and Gemini [2] released by companies
OpenAl and Google, the development of LLMs become strongly intensive after 2022 (see Fig.
1). ChatGPT and Gemini are general purpose tools and cover all possible topics that users may
request within a communication. Meanwhile, LLM-based microservices with specific
knowledge are required for less ambitious projects like internet shops, recommendation
systems, etc.

The goal of this article is to experimentally compare two LLM architectures with
training strategies: Cross-entropy Loss (CELoss) and Binary Cross-entropy Loss (BCELO0sS).
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Materials and methods
Dataset

Dataset [3] used in this experiment contains 50000 reviews from Internet Movie Database
(IMDB). The reviews are divided on 25000 “positive” and 25000 “negative” categories.
Randomly selected 25000 training samples and 2500 validation samples were used for LLM
training.

The dataset contains no more than 30 reviews per each movie. The training and testing
datasets contained different movies to disclose the memorizing unique terms for specific movie,
which could impact on approximation.

LLM architecture

CELoss and BSELoss training strategies require specific architecture for each case.
BSELoss is related to binary classification — one output with two states “True” or “False”.
Meanwhile, CELoss is used for multiple classification tasks with binary outputs.

LLM classifier is a lightweight architecture of design presented in the article “Attention
Is All You Need” [4]. The LLM classifier contains only encoder part and classifier layer without
decoder part (see Fig. 2). The LLM architecture without Position Encoding was applied in this
experiment. The original architecture contains Softmax classifier, which is trained using
CELoss strategy. If there is one output as in the case of dataset IMDB, it can be replaced by
Sigmoid output with BSELoss.

PyTorch framework was applied in the experiment. Tiktokenizer was used for text
embedding, cl100k_base version.
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Fig. 2. LLM classifier with Softmax and CELoss

Experiment
Training was done using Nvidia GeForce RTX 4070Ti video card with support of CUDA
technology [5]. 5 training runs were performed using each criterion to be able to calculate mean

result. Each training run consisted of 10 epochs.
The first criteria that was used in the experiment was CELoss. CELoss calculates the loss

by taking the negative log of the predicted probability assigned to the “True” class. If the model
predicts a high probability for the true class, the loss is low. Conversely, if the model predicts
a low probability for the “True” class, the loss is high.

Mathematically, for a single instance, the Cross-entropy Loss is defined as [6]:

L= - Zlcw=1 Yo,c log(po,c) (1)

where:
e L isthe loss for one instance,
e Mis number of classes,
® Yoc IS abinary indicator of whether class c is the correct classification for the
observation o,
e pocis the predicted probability that observation o belongs to class c.



Binary Cross-entropy Loss quantifies the difference between the “True” labels and the
predicted probabilities of the “positive” class. For a model to perform well, it should predict
probabilities close to 1 for the “True” class and close to O for the “False” class. The loss for
each instance is calculated as [7]:

L= Y lyilogp) + (1 — y)log(l— py)] ()
where:
e L isthe loss calculated over all instances,
e N is the number of instances,
e yjisthe “True” label for instance i, and
e piis the predicted probability that instance i is of the positive class.

The function penalizes the predictions that are confidently wrong more heavily,

encouraging the model to be as accurate as possible.

Results
The training results are depicted in Table 1. The better results were achieved when
BCELoss was used. The minimal BCELoss accuracy was 85.48% while the minimal accuracy
for CELoss was 84.24%. The maximal accuracy for BCELoss was achieved at 86.52% and it
was less than CELoss with accuracy of 86.6%.

Table 1.
LLM testing results
min mean median max
BCELo0ss 85.48 86.1 86.32 86.52
CrossEntropyL oss 84.24 85.84 86.36 86.6
Discussion

The achieved results show that there is no significant difference in accuracy between two
LLMs with BCELoss and CELoss training strategies, but it is important to consider consistency
of results (see Fig. 3). BCELoss distance between the minimal and maximal accuracy is only
1.04% while at the same time distance between the minimal and maximal when using CELo0ss
is 2.36%. In situations where multiple models are trained and finetuned, smaller distance
between the minimal and maximal accuracy will result in better overall accuracy of the final
model.
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Fig.3. LLM validation accuracy results

If results are examined by each epoch, then progress of training can be discussed. If we
look at the best run of BCELoss criteria in Fig. 4, the 3rd epoch showed the best improvement
of accuracy, but later epochs provided less implementation in comparison. Important to take



note, that training and validation graphs show differences in values, which are relatively close
to each other, and it may be wise to try training again, but increase the number of epochs.
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Fig. 4. BCELoss training accuracy with 10 epochs

If we look at the CELoss accuracy graph in Fig. 5, we can see that increase in accuracy

in the 3rd epoch is great as well, but the validation accuracy after the 3rd epoch stats to slow
down and at the end of graph at 10th epoch stated to drop down. The distance between
validation and training accuracy is growing for each epoch. It may result in situation where
validation may not increase and stagnates at 85%, but further testing is required.
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Fig.5. CrossEntropyLoss training accuracy with 10 epochs
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Abstract. It is a common task to select optimal technologies for a prototype implementation. If a
prototype of a cyber-physical system is developed, it is required to select suitable components, devices and
software development tools, which are compatible with each other. Traditionally, the market analysis is
conducted reviewing components, searching for a trade-off combination which are optimal for the prototype
implementation. That is a sufficiently time consuming process. Additionally, the market changes are relatively
fast. Therefore, the search must be repeated periodically. We propose the hypothesis that ChatGPT can help
in market analysis to select optimal components in the rapid prototyping tasks. To evaluate our hypothesis,
each author tried to find an optimal solution considering his specialization or interest field. Based on the
obtained experience, the Delphi method was applied to collect expert opinions to gain consensus, which is
presented in this article.

Keywords: ChatGPT, cyber-physical systems, decision-making, optimization, rapid prototyping.

Introduction

A chatbot tool called ChatGPT was developed by OpenAl and released on November
30, 2022. The main objective of ChatGPT is to make it easier for people to access information
and complete tasks by providing helpful and accurate responses to their questions and
requests. It has received a lot of attention because of its potential to automate a variety of
tasks and possibly have an impact on sectors like translation, customer service, and content
creation (Haque, 2023).

Hassani and Silva (2023) completed analysis of the ChatGPT role in data science to
automate various aspects of the workflows and to analyze unstructured data. They identified
the following statistical capabilities of ChatGPT: language modeling, text classification,
named entity recognition, machine translation, question answering and text generation.
Additionally, they identified situations, when ChatGPT is not always correct: ambiguous or
unclear questions, out-of-domain questions, biased or inaccurate training data, complex or
technical language.

Sometimes starting a research into a new topic is hindered by not knowing correct
keywords to input into a regular search engine. If an overview is needed of technique to solve
a problem in a specific domain search engine can be used to compile the summary manually
by going through search results one-by-one. ChatGPT can be used in both of these cases to
get a concise summary that can be used as a starting point for further research into the topic.
Exploring a suggested solution further by expanding on the query may help generating initial
ideas on how to tackle the task at hand. For example, in the field of autonomous orchard
management one might ask ChatGPT “What are some of the most common techniques to
[problem to solve] using UAV?”. This results in a bullet point list of techniques and solutions
that can be explored further. A reasonable next query would then be “If [name of the
technique suggested in the last ChatGPT’s answer] approach is selected, what would be a

https://doi.org/10.17770/het2024.28.8252
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basic algorithm to implement it?”. The resulting algorithm is a step-by-step guide on how to
implement it on a high level.

ChatGPT shows a potential to identify optimal technology for rapid prototyping by
developing cyber-physical systems that necessitates consideration of numerous interconnected
parameters. This is possible because ChatGPT can assist in market analysis and decision-
making process, by aiding in selection of optimal components in the rapid prototyping tasks.
To evaluate our hypothesis, each author tried to find an optimal solution considering his
specialization or interest field. Based on the obtained experience, the Delphi method was
applied to collect expert opinions to gain consensus, which is presented in this article.

Aim of study: to evaluate ChatGPT potential to select technology for rapid prototyping
of a cyber-physical system.

Objectives: two tasks were set as objectives in attempt to evaluate potential of
ChatGPT as tool to select technologies in rapid prototyping of cyber-physical systems:

1) Involve experts to analyze available technologies in market using ChatGPT;
2) Apply the Delphi method to get summary consensus on applicability of ChatGPT
for this purpose.

During plenary discussion about the experience of each participant in this experiment
several theses were put forward and discussed, evaluating their importance and impact on the
raised issue. In the authors' experience this approach to exploring and refining queries
provides satisfactory results. It is helpful if the person using ChatGPT is knowledgeable in the
problem domain. This way any obviously incorrect answers can be discarded.

Materials and methods

ChatGPT 3.5 May 12 (2023) version was used as it was the latest version available for
usage. To evaluate and make decisions on usability of ChatGPT as a tool for rapid
prototyping, experts were asked to take part in this test. Authors were selected as an expert
group that will use ChatGPT. For the test group, a task that was set to search for available
technologies in the market using ChatGPT. Technologies varied from software solutions for
specific tasks to finding consumer ready devices for immediate deployment. After testing
ChatGPT capabilities, each author provided a description of their experience. After that, a
plenary discussion was set. During the plenary discussion, the authors came up with several
theses about the potential of ChatGPT.

Results

Experience Results 1: Search for software solutions or IT tools for a specific task

In most cases when a person defines a problem and finds a solution for said problem,
the person needs tools to get to that solution. If a person is experienced in the problem
domain, tools for reaching a solution may be known from previous experience. But in the case
if the person has not prior experience in solving said problem, tools may not be obvious.
There is a tremendous amount of possible software or tools for any problem, and some may
be so obscure that a general user may not even have heard about them.

For example, the need for tools for image segment labeling has arisen. ChatGPT can
greatly assist in searching and selecting the optimal tool for said task. By asking “Create a list
of software or tools for [tasks to do].”. By using chain prompts that ChatGPT supports in
borders of the same instance, said list may be refined by adding additional parameters or
setting specific constraints. A good example is asking to add information if the tool is free to
use and if it supports specific function: “Add information if [additional information] and
[extra constraints]”.

Considering results received from ChatGPT based on 2 prompts used, a list of tools for
image segmentation was created. Next step for the user would be checking tools one by one to
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find the most suitable for the task at hand. Considering results, limitations of ChatGPT need
to be taken into consideration, and not disregard tools that may not fully fulfill requirements
set in prompts, as data ChatGPT uses are only till September 2021. As such, additions to tools
from the list may be added and today they may fulfill tasks that they were not able to do in the
past.

Experience Results 2: Search of agricultural UAV for spraying

The most suitable template to get the list of UAVs for crop spraying available in the
market was:
“Specific models of [device] for [task] in table with columns: model, [param1, param?2, etc.]”

It was possible to get an average price, which was presented as one value or range.
Considering the quantitative parameters like price or weight, the values were not precise, but
close to the parameters of real models. Sometimes, the list contained fake models, their titles
were generated based on the sources of services, redistributors, stocks, events and mentioned
models published in some common article. The technologies like “RTK” and “SDK” were
well recognized by ChatGPT and their support depicted in the table as “Yes” or “No”. Once
in a while, ChatGPT provided UAVSs, which were produced for cinematography, agricultural
monitoring or cargo transportation. It was not possible to obtain an immediately useful list of
market available UAVs. The process was repeated using the spiral model requesting the list of
models and checking it out using Google search. The most stable information was about DJI
models, it can be concluded that information mass is important. The most useful results were
the lists of potential models, which could be reviewed on the Internet manually. However, the
process was sufficiently time consuming.

Experience Results 3:

The preferable use for response generation using ChatGPT would be asking it to list
possible tools for the project. For example:

“[key project requirements], [specific issue]”

If the generated prompt does not fit the requirements, you should make another prompt
stating the limitations of the project.

“[I have a project, where I would have [requirement], that would be [specific issue]. Can you
recommend me [Specific output data, for example, programming tools]”

The only downside of using such a method is that inputting the same prompt in a
different ChatGPT conversation will generate a different output. Which will exclude or
include different options. The result will be similar if the question is repeated in the same
conversation. Repeating the initial prompt in a different conversation can yield additional
information.

Asking it to score the output tools can also be helpful if it is kept to using simple
comparisons as “True” or “False”. If asked to score a model numerically or compare it to
other models, it will have trouble, and the generated responses will be inaccurate. Prompts or
table entries that are, for example, specifically referring to complexity should be asked to state
if it is complex or simple because it can lead to possible confusion.

Experience Results 4: ChatGPT as a data analysis tool
One of the areas where ChatGPT could shine is as a data analysis tool. For example, if a
certain amount of data is provided with enough context it could potentially give insights and
also even forecasts for the future. The desired prompt for it would be:
“[data], [specific thing to be analyzed]”.
However, it could also be asked just to give general insights that it sees as notable. For
example, it was given a dataset about software technologies and data associated with them
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like cost, development time, ease of integration, scalability and performance. The response
that ChatGPT gave was quite insightful, it ranked which technologies were the most cost-
effective, which had the lowest development time and went through all the other parameters
that were given and also gave an overall favorite it seemed as the best option. Even if the
insights might be easy to calculate it still gives them for a dataset that does not necessarily
contain a lot of useful data.

The biggest downside of ChatGPT as an analysis tool is that as much as it knows what it
needs to find, it simply can not do it accurately. Specifically, the main place it struggles is at
math calculations, it simply can not do it as it is not meant for it as it will just try to find a
similar dataset that it was trained on to output the data from. However, there is potential for it
in the future if these specific functions for calculations are added separately and are
independent of the text based generation, but are given to the text based model to output.

Discussions

During plenary discussion about the experience of each participant in this experiment
several theses were put forward and discussed, evaluating their importance and impact on the
raised issue.

One of the theses that were put forward emphasized the utility of ChatGPT in offering
comprehensive and detailed insights when supplied with abundant information about a given
product or topic. For instance, if a popular brand of agricultural drones is under discussion,
the model is able to provide reliable and extensive information. In contrast, when dealing with
less known brands, it tends to generate potentially unverified data. In response, it would be
beneficial for future iterations of ChatGPT to have a substantial amount of information
prepared in advance. This measure would equip the model to adequately respond to inquiries
within the domain of the newly introduced tool or technology.

It corresponds to the one of other theses put forward that that the results generated by
ChatGPT are influenced by the quantum of information available on the internet. Therefore,
such results could potentially be manipulated by interested parties. For example, if a company
were to heavily publicize a product's specific properties, the model might inadvertently
disregard any critical test results that contradict the company's claims, thereby reinforcing the
importance of ensuring the reliability and accuracy of the information the model is trained on.

There was a consensus that while ChatGPT can be used to gather general information
about a wide range of subjects, it presently lacks the capability to make sound decisions from
multiple options in more complex problems. As a result, the user is required to have a
fundamental understanding of the domain that underpins the prompt.

In conclusion, our discussion underlined the potential of ChatGPT, while
simultaneously drawing attention to areas requiring improvement to further enhance its
applicability and reliability.

Conclusions

Based on results of plenary discussion of participants, it was concluded that ChatGPT at
its current state still has much to improve with its usability cases. As it stands, it can be used
as a virtual assistant with requests of additional information about topics of interest or general
information about said topic, but a person knowledgeable in the domain of topic in question is
needed to filter AI’s generated information from actual factual information. In conclusion,
ChatGPT is only partially usable as help for selecting technologies and rapid prototyping for
cyber-physical systems, as it can provide information needed for tasks, but only
knowledgeable person will be able to use information provided and information may be dated,
based on version of ChatGPT and time of requesting of information.
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Abstract. As technologies develop rapidly and continuously, they are also successfully incorporated into
fashion, integrated into clothing, along with opportunities to improve the properties of textile fabrics. Impressive
innovations are being created that can not only improve the quality of people's lives, but also show the creativity
of designers in diverse clothing solutions, so it is necessary to study and analyse these possibilities and experiment
with the implementation of achievements in a real environment. The perception of textiles has changed
significantly to include electronic components, as a result today, smart textiles have been developed, that provide
the user with increased functionality.

The purpose of the study is to identify the possibilities of integrating electronic components in the context
of modern fashion design. The use of electronic components and examples from designer clothing collections are
analysed, showing contemporary LED options and integrating them in the design project of the clothing collection.

In the course of the research, an experimental activity has been carried out in the research centre of
Metalworking and Mechatronics (MM) of Rezekne Academy of Technologies. The purpose of the article is to
evaluate the results of collaborative research of design and engineering students and their application in practice
of design technology. Used research methods: theoretical — research, analysis of literature and Internet resources,
empirical - experiment and its data processing. Participants of the research - students of engineering and design
study programs, two lecturers, researchers. Study period 2022/2023. Project development is an extensive and
complicated process, in order to fully develop a clothing model, it is necessary to make several prototypes until
the best result is achieved. The research is of practical importance, as it substantiates cooperation in an
interdisciplinary experimental process, its results and joint research activity.

Keywords: electronic components, design, interdisciplinary project, textile.

Introduction

Actualization of technological (STEM and creative industries) knowledge and research
which corresponds to the smart specialization strategy of Latvia. EU and Latvian strategic
planning documents: An Agenda for the Modernisation of Europe's Higher Education Systems,
Latvia’s Strategy for Sustainable Development “Latvia 2030, provide bigger investment into
new technologies, innovations; improvements in the education system and support for science.
Support for generation and commercialization of new ideas, transfer of knowledge and user-
oriented research, innovations, advancement of technologies are only some of the most
prospective directions for development of economy. These documents, as a priority, include
research development and practical application. The national innovation concept and
programme provide for creating an innovative environment to promote practical use of
scientific developments [1,2,3.].

The concept of wearing cloth started with cultural evolution for the purpose of covering
body parts. However, with time, textiles are now not only used for wearing purposes but have
multiple value-added options [4,5]. At the moment, user-defined textile wearables are widely
involved in numerous fields, including medical, sports, military, and different defense-related
projects [6,7].

https://doi.org/10.17770/het2024.28.8253
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The study of the historical development of technology allows us to conclude that
technologies are first introduced in other industries, until they start to be studied, implemented
and used in fashion design, where they allow the development of completely new, innovative
design solutions. M. Koontz predicted in 2000, with the change of centuries, that technology
will play a major role in future clothing, there will be radical innovations in the field of "smart
clothing”, new fabrics, revolutionary decorative and functional progress of materials,
computerized ready-made clothing design [8]. 10 years have passed and predictions in fashion
design are coming true.

S. Burke and R. Sinclair [9] recognize the great influence of technology in fashion and
the textile industry, process integration and globalization, sustainability, the development of
digital textile printing, as the basis for new materials and processes. Authors C., H. Lin and
C.M. Lin [10] in a study on the use of nanotechnology digital printing in clothing design,
recognizes that nanotechnology is the 21st century's biggest driver of technological and
industrial development. It is a new technology that is being widely researched. Integrating
nanomaterials into textiles has great potential in creating functional, "smart clothing" and
"smart textiles” [11].

Progress in the field of nanotechnology has contributed to the development of smart
clothing, which combines electronics with textiles. The fashion of the future is made up of high-
tech clothing: smart clothes and nanotechnology fabric [12]. International conferences and
exhibitions are held, which confirm the popularity and importance of nanotechnology in the
future. There are companies in Latvia that offer nanotechnology products, materials, and
provide nanocoating services. Anyone interested can buy nano-coatings from various
companies and distributors and do the coating themselves. There are success stories about start-
ups with innovative solutions using nanotechnology, such as Bolt Threads, Spiber, Nano
Textile, GoGoNano, etc.

The realized RTA Grant project "Experimental studies in the integration of electronic
components to improve the functional properties of textile fabrics” gives the opportunity to the
academic staff of various branches in cooperation with students and businessmen to conduct
experimental research, test the possibilities of new materials, and develop new, innovative
design solutions and product designs using the new technologies. Cooperation between
education, science and business promotes interdisciplinary research in RTA, innovative
technological solutions in the development of design products.

Materials and methods

The purpose of the study is to identify the possibilities of integrating electronic
components in the context of modern fashion design. The use of electronic components and
examples from designer clothing collections are analysed, showing contemporary LED options
and integrating them in the design project of the clothing collection.

Methods of research used: theoretical — research and analysis of literature and Internet
resources, empirical - experiment and its data processing.

Participants - students of design study programs of RTA, two lecturers, researchers.
Research period — year 2022/2023.

Theoretical statement
Reasoning for the topicality: As technologies develop, they are integrated into clothing,
along with opportunities to improve the properties of textile fabrics, help people's health,
promote safety and protection, and also work as decoration.
Development is taking place in many areas, including textile products. In order to make
the outfit more original and modern, new materials are used. Fashion is cyclical, the latest
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fashion is often borrowed from the clothing designs of the past. Thanks to technology, Space
Age design, popularized in the 1960s, is making a comeback.

Smart textiles use fabrics that are designed and manufactured to incorporate technologies
that provide increased functionality to the wearer. These textiles have many potential
applications, such as the ability to communicate with other devices, conduct energy, transform
into other materials, and protect the wearer from environmental hazards. In recent years,
research and development on wearable, textile-based, personal systems that provide health
monitoring, protection, and security, as well as healthy lifestyles, have attracted great interest
[13].

Electronic components, well, are not unheard of in the digital world. With the
development of medicine, science, as well as technology, electronics are most often integrated
into clothing or accessories, such as glasses, to help people's daily lives. There are different ways
to achieve this by monitoring the state of health or regulating movements. Textile substrates
(fibers, yarn, cloth and clothing) combined with nanostructured electroactive materials provide
the researcher with a universal route to create advanced wearable electronics compatible with
the human body and other conditions [14]. Many of the products on display at recent tech shows
were new, but they illustrate the wide range of possibilities these technologies offer. For
example, Netherlands-based Philips Design's “Bubelle” dress changes color and brightness
level depending on the mood of the wearer (See Fig.1).

1. Fig. “Bubelle” dress https://inderpreetd.wordpress.com/2018/08/30/the-bubelle-
dress/

As technology develops, so do materials, including textiles. Engineers, by researching
and experimenting, find solutions to improve people's daily life and make it better. The most
widely known new materials that people can think of are fabrics that have electronics embedded
in them. However, that's not all, there are other types of fabrics, such as fire retardant fabrics
and thermochromic fabrics that determine body temperature, conductive fabrics. Conductive
fabrics, also called metallized fabric or smart fabric, use conductive metals such as nickel, gold,
carbon, stainless steel or titanium. Typical base materials are cotton, wool, polyester or nylon.
There are two categories of conductive fabrics. The first is intrinsically conductive fibers and
conductive polymers. The second is a non-conductive or less conductive substrate. They are
either coated or embedded with an electrically conductive element. Other features include
corrosion resistance and the need for smaller seams. Conductive fabrics are becoming
increasingly popular, especially in the telecommunications, medical and wearable electronics
industries. Many have an NFPA Class A flame rating [15].

Smart fabrics and wearable electronics are set for the success of portable electronics as
the next step in today's information technology era. To be considered "smart", a textile(See
Fig.2.) structure must integrate the ability to sense and respond to environmental stimuli. In a
broad sense, the stimuli and response of smart textiles can have a variety of origins, including
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chemical, thermal, magnetic, and electrical. The latter is related to the category of smart textiles
that combine electronics with textile structures, referred to as electronic textiles or e-textiles,
although other terminology such as "texttronics™ is used. One of the main challenges for the
success of wearable e-textile technology is the development of lightweight and flexible
components and fiber structures with high electrical conductivity that can withstand the stresses
associated with textile wear and care. Indeed, the lack of flexibility and weight associated with
metallic conductors are the main obstacles to overcome in the burgeoning field of electronic
textiles or e-textiles [16].

Communication control unit Central processing unit
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analysis —

Heart rate
monitoring

Pressure
monitoring
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Fig.2. Smart textile https://www.bioeng.ucla.edu/smart-textiles-for-wearable-
healthcare-and-sustainability/

There are already examples in the scientific literature of clothing, mostly for babies,
changing color in case of fever, giving parents a visual cue. Today, fiber color change
temperature discrimination allows color change under precisely defined conditions. Because of
circulatory problems, it became possible to detect local infections [17].

e As technology advances, smart clothing is becoming popular. They provide more
possibilities than the clothes we wear every day.

e Countless types of technologies are being integrated, each contributing to its own
function. Starting with protective functions, up to a purely decorative approach (See
Fig.3).
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Fig 3. Healthcare e-textile system prototype design (“Astroskin” shirt by Carre
Technologies Inc. (Hexoskin)) [17]. https://www.mdpi.com/2079-9292/11/1/99

Different levels of smart textiles:
e First-generation of smart textiles are those that sense environmental changes but cannot
adjust their properties.
e Second-generation smart textiles include fabrics that first sense changes or
environmental stimuli and then respond accordingly.
e Third-generation active textiles are integrated with soft and smart electronics that
include sensors, optical gadgets, nanogenerators, and energy storage devices (See

Fig.4).
SMART TEXTILE v
MATERIALS BEHAVIOUR
Passive materials Sensiting the external stimuli
Active materials Respondnig to external stimuli
Very smart Adopting to stimuli
materials [

Fig.4.Diferent generation of smart textile.
https://www.researchgate.net/figure/Classification-of-smart-materials-considering-their-
behavior_figl 318110866

Some examples of smart textiles:

Adidas’s introduced commercially the first smart shoes to the market in 2004. The smart
shoes consist of a sensor, microprocessor, electric motor, and the actual smart electronic textile
material. It can adjust its cushioning system. That depends on what surface the wearers are
running over or walking (See Fig.5.).
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Light, supple and
breathable fabric upper

Fig.5. Smart shoes https://textiledetails.com/application-of-smart-textiles/

The smart baby vest is equipped with microchips and sensors. It can continuously monitor
vital issues. Such as heart, lungs, as well as body temperature. As a result, doctors can easily
detect heart circulatory illnesses. Besides, it is also used for other adult patients’ life-threatening
situations to save a life See (Fig.6.).

- ;
i
& " Smart Baby Vest

| Fig.6. Smart baby vest, smart fire Fighter Jacket
https://textiledetails.com/application-of-smart-textiles/

Electrically conductive textiles. The implementation of sensors and actuators in the textile
industry is mainly focused on the conductive properties of the textile material.
Electroconductive polymers in this sense are widely used in the textile industry (See Fig.7).

Non-treated polyester
fabric

Conductive polyester
fabric

Fig.7 Conductive polyester fabric https://sites.unica.it/dealab/conductive-textiles/

Sensors on textiles. Different types of sensors can be integrated on textiles for different
applications; such as thermal sensors, touch sensors, pressure sensors, optical sensors, chemical
sensors, olfactory sensors, etc (Fig.8.).
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Fig.8. Sensors on textiles. https://www.mdpi.com/1424-8220/17/11/2585
Various are offered types of LED lights: A two-electrode diode; Addressable diodes;
Diode strip; Sew in diodes; Diode flexible panels. Types of LED lights: El wire; El panels; El
paint; Optical fibers; El tape.
Several are also known types of connections (Fig.9, 10.).

Fig.9. Wire and Thread [18] connection.
https://makezine.com/article/technology/wearables/programming-el-wire-fashion
https://www.mdpi.com/1996-1944/14/17/5113

™

[_1_Spun-in metallic filament ]
2 Basc matcnial - c g cotton, polycster etc ’>

Fig.10.Connection with fibers and paint.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4168435
https://www.electronicproducts.com/conductive-paint-is-not-just-a-toy

The study of scientific articles allows us to conclude that the use of technology in clothing
and fashion design is increasing it introduces changes in traditional processing processes that
allow significant saving of resources. Researchers focus on fashion as one of the most wasteful
industries in the world, but thanks to new technologies and consumer demand, this is starting
to change. Fashion design is associated with responsibility towards people and the environment.
With the help of technology, it is possible to increase the quality of clothing processing and the
time of use and its characteristics. The experimental activity ensures the determination of the
optimal parameters and their safe application for the development and post-processing of the
textile clothing collection. A fashion designer should establish cooperation with specialists,
engineers who are familiar with equipment specifications and relevant technologies that can be
successfully integrated into fashion design.
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Results and discussion

The research problem is the situation understood as a theoretical or practical issue or
problem which needs to be studied [20].

In the RTA scientific grant for research project "Experimental studies in the integration
of electronic components to improve the functional properties of textile fabrics" research is
carried out. The project has been implemented in cooperation with RTA Metalworking and
Mechatronics (MM) research center, textiles with integrated electronics are being researched.

The grant project provides the development of scientifically based research for the
integration of functional textile fabrics in smart clothes to improve their usage characteristics,
promoting the use of advanced technologies, new solutions in the design of textile products,
improving the design process of smart clothes: research of the current situation and
achievements of the industry in the use of functional textile fabrics in smart clothes, analysis
and use for the provision of research; determination of the optimal parameters and directions
of the intelligent processing process of textile fabrics; - selection, development, analysis and
compilation of methods and recommendations on the application of functional textile fabrics in
smart clothing, the use of advanced technologies; selection of technically and economically
justified solutions; the use of advanced technologies, functional textile fabrics, in the production
of smart clothing designs; involvement of production companies to obtain feedback; evaluation
of quality, usability and durability; the development of a new integrated, interdisciplinary study,
which promotes scientific research for students and the latest knowledge in the theory and
practice of the industry and related sciences for academic staff; expansion of cooperation with
entrepreneurs for the use of research results and for ensuring the improvement of the content of
study programs.

In the grant project, the following results were obtained for specific samples of textile
fabrics:

1) Samples of different textile fabrics, preparation of materials for experimental research, based
on theoretical reasoning;

2) Trials of possibilities/types of development of functional textile fabrics for improvement of
usability properties, testing of samples of experimental textile fabrics for determination of
optimal parameters.

3) Development of a model design project, foreseeing the possibilities of integrating
electronics, making a prototype (See Fig.14.).

4) Research of existing studies on the integration of functional/intelligent processing methods,
techniques and technologies;

5) Research into the use of functional/intelligent processing possibilities and methods,
techniques and technologies in polyester textile fabric, using RTA's material and technical
provision;

6) Analysis of experimental results and comparison with theory;

7) Use research results for improved solutions in the development of designs in RTA student’s
qualification works. (Qualification thesis: Integration of electronic components in clothing
design).

Fabrication of textiles with an integrated electroconductive system (See Fig.11.):
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Fig.11. The results of the experiment were obtained in the RTA grant project. Integrating
LEDs into textiles.

As an example, results of authors experiment (See Fig.12.).

Fig.12. Development of a model design proect, foreseeing the possibilities of integrating
electronics, making a design sample.

Conclusions
Modern global development tendencies in manufacturing show continuous use of latest
technologies in raw materials and the technological process of product manufacturing. One
of these technologies is the various smart material processing possibilities.
In global research, in the manufacturing of functional products, materials and processing
technologies are constantly being improved, which ensures the design of new, improved
products and the improvement of existing technological possibilities in product
manufacturing.
The projects designed by RTA students and user-oriented research, fulfilment of real
requested works, design where research results are required promote the practical
application of the research results, the expansion of cooperation with entrepreneurship
sectors.
The integration and use of technologies for creating unique, complex designs, improving
the quality of textile materials, and developing smart clothing has become a current trend
in fashion design;
In recent years, the design concept features sustainable, environmentally friendly design,
which calls for the evaluation of production technologies, processing methods, which affect
the resources of the whole world, the environment, the climate and the health of the
population. The researched smart textile technology is recognized as sustainable,
streamlining and facilitating people’s lives;
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Fashion design must be responsible, not only by introducing the latest technologies, but
also by getting involved and following up on their research, by choosing processes and
products that are proven and recognized as safe for the environment and people;

With the rapid and continuous development of technology, more impressive e-textiles and
clothes are created, which can not only improve the quality of people’s lives, but also show
the creativity and talent of designers in creating original clothing solutions.

The range of types of LED diodes is wide, each designer can find the most suitable type to
use in the design of their project according to their abilities and wishes.

When comparing the selected materials, the incompatibility of the fabrics in terms of
thickness was found, therefore, the required effect was not created. This was improved by
using an adhesive cloth for the silver cloth so that the strip, which is meant to be an accent,
retains that function.

Involvement of academic staff, students, and entrepreneurs in innovative projects,
advancing the scientific research capacity of the academic staff, ensuring technological
excellence and transfer for the advancement of entrepreneurship is the foundation for the
scientific and research development of Rezekne Academy of Technologies (RTA).
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Abstract. The monitoring of Colorado potato beetles in large fields is a complex and time-consuming
process that requires accurate data collection, analysis, and interpretation. The use of artificial intelligence
(Al) can greatly simplify this complex process by automatically monitoring fields and detecting beetles marking
locations of their location. We trained an object detection neural network using YOLOv5 framework using the
dataset with 150 images of the Colorado potato beetles photographed in the natural conditions. We trained
YOLOv5s model and got the most perfect result that was 0.995 mAP. Using the best trained neural network, we
can now put videos and image files in the code and the neural network will run and detect all the Colorado
potato beetles in the given files automatically.

Keywords: artificial intelligence, Colorado potato beetle, neural network, object detection, YOLOV5.

levads

Kolorado kartupelu vabolu invazijas monitorings lielos kartupelu laukos ir sarezgits un
laikietilpigs process. Maksliga intelekta (Al) izmantoSana var ievérojami vienkarSot So procesu,
automatiski uzraugot laukus un identificjot inficétas rindas un lauka kvartalus. Tas lauj
lauksaimniekiem iegiit savlaicigus datus par kartupelu laukiem un savlaicigi cinities ar
Kolorado vabolém. Turklat Al nodarbinasana varbiit izdeviga no ekonomiska viedokla, jo
ietaupito laiku un resursus var novirzit citiem uzdevumiem, uzlabojot kartupelu audzeSanas
efektivitati un rentabilitati.

Neironu tikli ir viens no modernas datorzinatnes progresivakajiem un strauji
attistoSakajiem tehnologiskajiem risinajumiem, kas sp&j apstradat un interpretét datus dazadas
jomas, tostarp gudra lauksaimnieciba. ST pétijuma objekts ir neironu tiklu izmanto$ana
Kolorado vabolu atpazisanai laukos, piedavajot daudzsolo$u risingjumu kartupelu razas
aizsardzibai.

Petijuma merkis: apmacit maksligo intelektu, lai tas spetu atpazit Kolorado vaboli attela
vai video.

Uzdevumi:

1) Sagatavot att€lu datu kopu ar kolorado vabolém.

2) Izpildit datu kopas anotaciju.

3) Apmacit neironu tiklu atpazit Kolorado vaboles, pielietojot YOLOVSs modeli.
4) Parbaudit modela atpaziSanas kvalitati ar citam bildém un video failiem.

Materiali un metodes
YOLOV5s [1] apmacibai tika atlasitas un izvélétas 150 bildes no interneta vietnes
INaturalist [5], kuras satur Kolorado vaboles (sk. 1. att€lu). 1zmantojot jau gatavo servisu
INaturalist Open Data, tika lejupieladétas bildes.

https://doi.org/10.17770/het2024.28.8254
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1. auéls. Kolorado abo]u bilzu piemeri

Kad bildes bija veiksmigi icladétas, tika izveidota mape un taja ieks$a vel divas
apakSmapes, pirma ar nosaukumu “images” un otra ar nosaukumu “labels”. Abas mapgs tika
izveidotas vél divas mapes ar nosaukumiem “train” un “val”. Bilzu mapé “train” tika ievietotas
100 bildes un “val” mapé atlikusas 50.

Lai apmacitu YOLOv5s modeli, vispirms veicam datu kopas anotacijas YOLO formata,
un So procesu veicam, izmantojot timekla vietni "makesense.ai" [2]. leladgjam att€lus un
manuali mark&jam katru redzamo kolorado vaboli (sk. 2. attélu). Kad visas 150 bildes tika
iezimé&tas kolorado vaboles tika eksportéta .zip pakotne ar YOLO formata failiem. (Actions >
Export Annotations > A .zip package containing files in YOLO format). Kad faili tika izvilkti
no .zip pakotnes, tos ievietojam mapé “labels”, “train”.

2. attels. Marketas Kolorado vaboles

Talak tika atvérta oficiala YOLOV5 GitHub lapa [1], taja var atrast saiti uz Google Colab
[3], kur ar gataviem koda piemériem ir paradits ka apmacit YOLOV5.

Python koda, izmantojot iepriek§ uztaisito mapi ar bildém un YOLO formata teksta
failiem, tika veikta maksliga intelekta neirona tikla trené$ana ar priek§ apmacitu YOLOvVS5s
modeli uz COCO128 datu kopas (sk 3. att€lu). Tren&Sanas procesa tika izmantots 50 epohu
daudzums.

©

Ipython train.py --img 640 --batch 16 --epochs 50 --data coco128.yaml --weights yolov5s.pt --cache

3. attéls. Python kods, lai trenétu maksligo intelektu
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Rezultati un diskusija

Labakais tren&Sanas rezultats bija 0.995 mAP (mean Average Precision), kas ir gandriz
perfekts precizitates rezultats. Zemak attéla (sk. 4. att€lu) ir paradits salidzinajums starp
manuali apvilktajam bildém (augs€ja rinda) un YOLOVS apvilktajam bildém (apaksgja rinda),
ka arT YOLOvV5s pie nosaukuma blakus pievienojs parliecibas raditajs (confidence score) no
0,1 11dz 0,9, ka var redzet neirontikls bija loti parliecinats par rezultatiem un apvilktas vaboles
robezkastes var teikt ir identiskas un parliecibas radita;js, ka bildg€ ir redzama kolorado vabole
ir uz maksimala.

ColoradoBeetle™" - ColoradoBeet7

ColoradoBeetle 0.9 -, - oBeetle 0.9

W \ /

4. artels. Salidzinajums starp kolorado vabolu bildem (Augseja rinda — manuali apvilktas
robeZkastes, apakSeja — YOLOvSs apvilktas robeZkastes)

Zemak ir paraditi grafiki (sk. 5. att€lu), kuros ir redzami zaud&juma un precizitates
raditaji.

train/box_loss train/obj_loss metrics/mAP_0.5 metrics/mAP_0.5:0.95
1.0
0.12 —e— results
0.030 yeuia smooth
0.10 0.8 0.6
0.025 8.8
0.08 : 0.4
0.020
0.06 0.4
0.2
0.015
0.04 0.2
0.010 i
0.02 0.0 0.0
0 20 40 0 20 40 0 20 40 0 20 40

5. artéls. Grafiki ar precizitates un zaudejumu raditajiem

train/box_loss — tas grafiks norada uz zaud€jumiem, kas saistiti ar prognozésanu, kas
saistiti ar ierobezojoSo kastu (bounding box) koordinatu prognozésanu trenéSanas laika. Tas
parada, cik precizi modelis regresé ierobezojoSo kastu koordinatas. Zemakas vertibas norada
uz labaku veiktsp&ju, precizi lokalizgjot objektus attélos [4].

train/obj_loss — tas grafiks norada uz zaud&jumiem, kas saistiti ar objektu detektéSanu
trenéSanas laika. Tas parada, cik precizi modelis identificé un klasific€ objektus att€los. Tiesi
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tapat ka iepriek$€jam grafikam zemakas vertibas norada uz labaku veiktsp&ju, precizi atpazistot
objektus [4].

metrics/mAP_0.5 — tas grafiks norada uz vidgjo precizitati (mean Average Precision -
mMAP), kas aprékinata pie Krustpunkta par SavienoSanu (Intersection over Union - loU) sliek$na
0,5 novértejuma laika. Sis grafiks kvantificg objektu detektéianas precizitati, nemot véra gan
precizitati (cik daudz no paredz&tajiem noteikumiem ir pareizi), gan atgrieSanu (cik daudz no
patiesajiem objektiem ir konstateti) pie konkréta loU sliekSna. Augstakas vertibas
‘metrics/mAP_0.5" norada uz labaku veiktsp&ju [4].

metrics/mAP_0.5:0.95 — tas grafiks norada uz vidgjo precizitati (mean Average Precision
- mAP), kas aprékinata pie dazadiem Krustpunkta par Savienosanu (Intersection over Union -
loU) slick$niem, kas svarstas no 0,5 lidz 0,95 novértéjuma laika. Sis grafiks nodrosina
visaptveroSu novért€§jumu par objektu detekteSanas veiktsp&ju, nemot vera precizitati un
atgrieSanu dazados IoU sliekSnos. Augstakas vértibas ‘metrics/mAP_0.5:0.95" norada uz
kopgjo labaku veiktsp&ju, precizi atpazistot un lokaliz&jot objektus dazados IoU slieksnos [4].

Secinajumi

Izmantojot MakeSense riku un Google Colab vidi tika apmacits maksliga intelekta
YOLOv5s modelis, kur$ var atpazit un iezimét bilzu vai video failos Kolorado vaboles. Bildes,
kas tika izmantotas apmacibai, tika izv€lGtas no interneta vietnes INaturalist. Neirona tikla
apmaciSanai izmantojam 50 epohu skaitu. M&s konstatéjam skatoties miisu datu kopas apjomu,
ka 50 epohu skaits bija pietickoSs apmaciSanas procesam, jo p&€dgjie rezultati bija ar vertibu
0,995 mAP. Péc veiksmigas neirona tikla apmacibas sanémam klidu un precizitates grafikus,
kuros tika paradits ka neirona tikls macas un ka ar katru nakoso apmacibas epohu mAP pieaug.

Verts pieminét, ka modela precizitati var uzlabot palielinot datu kopas apjomu, lai neirona
tiklam bitu vairak bilZzu pieméru ar Kolorado vabolém no kuram varétu precizak noteikt kur
atrodas objekts un tadé] precizak iezimg&jot robezkastes. Bet ja tiek palielinats datu kopas
apjoms attiecigi ir japalielina apmacibas epohu skaits un apmaciSanas process biis ilgaks.
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project No. Izp-2021/1-0134

Summary

Summary: The YOLOvV5 model was trained to recognize Colorado potato beetles using a
dataset comprising 150 images sourced from the INaturalist website. These images were
downloaded using the INaturalist Open Data server. The dataset was divided into training and
validation sets, with 100 images in the training set and 50 images in the validation set.

The training process involved marking the Colorado potato beetles in each image using
the "makesense.ai" website. Annotations were exported in YOLO format, and the training was
conducted using Python code. The training utilized 50 epochs to achieve high precision results,
with the best mean Average Precision (mAP) of 0.995, indicating near-perfect accuracy.

Evaluation of the model included comparing the annotated images with those annotated
by YOLOV5, showing high confidence scores for the detected beetles. Graphs depicting loss
and precision metrics were also provided, including box loss, object loss, mAP at loU 0.5, and
mAP across various loU thresholds (0.5 to 0.95), demonstrating the model's robust
performance in detecting and localizing Colorado potato beetles.

Overall, the YOLOV5 model demonstrated exceptional accuracy in recognizing Colorado
potato beetles, with precise localization and high confidence scores, as evidenced by the
evaluation metrics and comparison with manually annotated images.
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Abstract. In this paper, we consider solving the initial-boundary value problem of the second-order
partial differential equation for the heat transfer equation with variable heat source function. The problem due
to the approximation of the second-order derivatives by the finite differences is reduced to the initial value
problem depending on one variable — time t. Some numerical results and their characteristics — figures are
obtained.

Keywords: finite difference scheme, heat transfer equation, initial boundary value problem, MATLAB, Python.

Introduction

Applications of one-dimensional and two-dimensional initial-boundary value problems
of second-order partial differential equations are very diverse - in electromagnetism, computer
modeling, physical, chemical, etc. in process simulation, as well as mathematics in the theory
of ordinary and partial differential equations. The paper examines the two-dimensional initial-
boundary value problem of the second-order partial differential equation for the heat conduction
equation and the process of its numerical solution. Knowledge of the computer program
MATLAB and the programming language Python was acquired to use their capabilities in
solving the boundary problem. In the environment of these programs, programs were
successfully developed, which, based on the created mathematical apparatus, find the solution
of the boundary problem, and output the result in numerical form and graphically - in the form
of drawings.

Materials and methods
Initial - boundary value problem
We consider the initial - boundary value problem (IBVP) for the heat transfer equation
in the following form (1):

du(xt) @ ou(x,t)
at _5( ox )+f(x)'
u(_L, t) = (),u(L, t) =0,te (0, tf), (1)

u(x,0) =0,x € (—L,L),
u(x,t) - temperature, depending on x -coordinate and time t (both are dimensionless
quantities),
k > 0 - the constant parameter, tf is the final time, f - given function (the source
function).
It can be considered that in the interval x € (—L, L) there is, for example, a metal rod to
which heat is supplied according to a certain law characterized by the source function f(x).

We consider a uniform grid in the space x; = jh,j = 0,N, Nh = 2L.

https://doi.org/10.17770/het2024.28.8255
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We apply the finite differences of the second order of approximation [1]:

0% u(xytn) - uxi—ptn)—2u(xtn) +u(Xita,tn)
0x2 ~ h2

Applying the aforementioned approximation, the boundary value problem (1) is reduced
to a one-dimensional (dependent on variable t) initial value problem. Therefore, to find the
initial value problem corresponding to the boundary value problem (1) in matrix form, we
first consider the following one-dimensional initial value problem (IVP) [2]:
(10 = —lau(®) + 10, 2

u(0) = u,,

The solution of the homogeneous equation of the IVP (2) is in the form [3]:
u,(t) = Ce 't

Then, applying the constant variation method, the solution of IVP (2) is in the form [1,

3]
u(t) = C(t)e k't (3)
Then, inserting the expression (3) into the equation of the IVP (2), we get
Ce kMt + C(—ke Mt + Ckie ft = f,
or
Ce™ft = f, @)
where kur C = C(t), f = f(¢).
Integrating both sides of equation (4) over the variable t gives

C(t) = kilekrf +C,. (5)
Inserting the C(t) expression (5) into the expression (3) gives
u(t) = kil + Cle k. (6)

To calculate the constant C;, the initial condition of the problem (2) u(0) = u, is
applied to the expression (6):

f
uo = k_1 + Cl'
and we obtain
Cl = uo - L
kq
Then the function C(t) (5) has the form:
_ L kit _Lr
Ct) =Lkt + (uo - L) W

Inserting the obtained expression of the function C (t) into expression (3), the solution
of the one-dimensional initial value problem (2) is obtained in the following form:

u(t) = uge *1't + kil (1—efaty (8)

Based on the obtained one-dimensional initial value problem solution (8), the initial
value problem corresponding to the boundary value problem (1) in vector form is [2, 4]:

{U(t) + AU(t) = F(t), )
u(0) = Uo,

The solution of (9) is in the form:

U(t) = Uje ™t + (E — e ™ )ATF, (10)

where A4 is a 3-diagonal matrix of order N — 1 with multiplier k, A~ is the inverse
matrix of matrix A, E is the unit matrix of order N-1, U(t), U(t), U,, F(t) are the column-
vectors of N — 1 order with elements w;(t) ~ u(x;, t).

The initial value problem (9) was solved using MATLAB [5] and Python.
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MATLAB

MATLAB is short for Matrix Laboratory. It is a high-level programming language and
interactive environment primarily designed for numerical computing. It's widely used in
academia, engineering, and industry for a variety of applications including robotics, signal
processing, image processing, control systems, machine learning, and more. [6]

At its core, MATLAB is suited for computation, data analysis, and data visualization.
MATLAB offers extensive built-in functions and tools for numerical computation and data
visualization.

MATLAB is interactive, it provides GUI controls and a command-line interface. Users
can execute commands or scripts and see their results immediately, which allows for faster
development, testing, and experimentation.

Additionally, MATLAB supports the creation of graphical user interfaces (GUIs) for
building user-friendly applications [7]. Users can convert scripts into simple applications.
Applications can be built interactively and programmatically.

Itis possible to use MATLAB with other programming languages as it provides two-way
integration with programming languages like C/C++, Java, and Python, thus enabling users to
incorporate their MATLAB algorithms into other software systems. Or utilize existing code in
MATLAB environment.

MATLAB also serves as a platform for machine learning (ML) research and application
development. It is capable of ML tasks such as classification, regression, clustering,
dimensionality reduction, and more.

Python

Python is interpreted object-oriented dynamically typed programming language [8]. It is
used to build a wide range of applications, from web development and scripting to scientific
computing and data analysis. One of its main principles is clear and concise syntax, Python
promotes code readability and maintainability. Python has the standard library which provides
a set of modules and functions for diverse tasks. Python's popularity within the scientific
community is increased by libraries such as NumPy, SciPy, and Matplotlib, which offer
powerful tools for numerical computing and visualization.

There can be found frameworks that are built using Python such as Django and Flask for
web development, PyTorch and TensorFlow for machine learning, and pandas for data
manipulation. A wide range of frameworks and tool packages allows for Python to be a versatile
tool for many applications.

Python is interpreted, which means that Python code is executed line-by-line, without the
need for compilation into machine code beforehand. This can speed up development and make
experimentation easier as developers can execute code snippets and receive immediate
feedback. On the other hand, the interpreted nature of Python decreases its performance, making
it less performant than compiled languages.

Results and discussion
Solving initial-boundary value problems in MATLAB and Python

Task description. A homogenous thin rod with a given starting temperature. For all x values
in the interval (-L, L) with start time t=0 temperature changes by formula U(x, 0) = f(x). Time
changes in interval (0, tf).

Find out the temperature distribution for all x coordinates in given x and time intervals.

The solution function was implemented with 4 parameters: chosen x coordinate count; k
constant; fO heat source force; and t time points at which to compute temperature distribution.

In solution 2 heat source distributions were chosen — evenly distributed and exponentially
distributed heat sources.

32



Equation (9) was implemented and used to calculate the temperature for each given x
coordinate at each time moment.

Temperature in an even distribution
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Fig.1. Temperature distribution dependence on x with fixed temperature

Heat source if f0=1.00, k=0.10
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Fig.2. Even heat source dependence on X
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Temperature in exponential distribution
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Python solution source code
Figures 5. and 6. are displayed Python solution source code.

SiltDif(N: int, k: int, f@: int, t: list[int]):
N1 =N4+1
h=1/N

= np.linspace(-1, 1, N + 1)
np.zeros
B2 = B2 + np.diag(np.ones(N, dtype=int), 1)
+ np.diag(np.ones(N, dtype=int), -1)
- 2 * np.diag(np.ones(N1, dtype=int))

A = B2 * k / h**2

* HP-EXPC'rX / BIE:HHZ) * 10
= 8 * np.ones{N1)

((expm(A * ti) - np.eye(N1, N1)) * np.linalg.inv(A)) @ Fv for ti in t]
plt.figure()

for ui in u:
plt.plot(x, ui, '.-', linewidth=1.5, markersize=5)

plt.grid()
plt.title(" yture an even distribution”)

plt.xlabel("
plt.ylabel("
plt.legend([ i , t={ti}' for i, ti in enumerate(t)])

#

Fig.5. Python solution source code
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figure()
plot(x, Fv,
title(f"
xlabel("
ylabel(

[((expm(A * ti) - np.eye(N1, N1)) * np.linalg.inv(A)) @ Fe.T for ti in t]

figure()

for ui in u:
plt.plot(x, ui, '.-", linewidth=1.5, markersize=5)

plt.grid()

plt. " Temper e in ential distribution’)

plt. {i , t={ti}' for i, ti in enumerate(t)])
plt.

plt.y

plt.figure()
plt.plot(x, Fe, °
plt.title(f He
plt.

plt. (
plt.show()

input()

SiltDif(5e, 8.1, 1, [8.5, 1, 3, 1@])

Fig.6. Python solution source code

Conclusions
The main MATLAB and Python operators for solving the initial boundary value problem
of the heat conduction equation were learned.
The solution of the considered initial-boundary value problem, taken as a whole, was
performed numerically, that is, by replacing the second-order partial derivatives of the
variable x with finite differences. In contrast, the initial value problem, corresponding to
the second variable - t (temperature), was solved using the analytical solution found for the
initial value problem solution.
Both MATLAB and Python were used to construct valid solutions to a given problem.
MATLAB in itself provides a code editor, a built-in debugger with interactive controls, and
provides many mathematical computational methods and data visualization methods
already built in.
On the other hand Python, while more freely available, does not have as many mathematical
calculation and data visualization functions built-in, because it is a programming language.
Nevertheless, many packages containing necessary tools for mathematical computations
and data visualization can be easily found.
In the didactic aspect, it should be concluded that the solution of the boundary problem of
the second-order partial differential equation considered in the work expands the range of
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knowledge about the issues of the theory of differential equations in general, and provides
practical skills for solving specific tasks/problems, using one of the most powerful and
complete computer-mathematical tools used in the teaching process and scientific research
systems MATLAB and the high-level programming language Python.

Summary

The initial boundary value problem of the second-order partial differential equation for
the heat transfer equation with variable heat source function is considered in its theoretical
and practical realization (performance).

At first, a two-dimensional initial-boundary value problem of the second-order partial
differential equation for the heat conduction equation was reduced to a one-dimensional initial
value problem depending on one variable — time t.

The second problem under question was obtaining the analytical solution to the above-
mentioned initial value problem.

Initially, the analytical solution of the one-dimensional problem was obtained, and then,
based on the theoretical principles, by generalizing the obtained solution, the analytical
solution was obtained in the form of vectors. Next, an initial boundary value problem was
solved numerically using MATLAB and Python - obtained results in numerical form and
graphically - in the form of drawings, depicting the temperature distribution depending on the
considered interval point at different values of time t.
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Abstract. The project aims to leverage blockchain technology to address the challenges faced by gardeners
and botanists in tracking and managing plant hybridization data. By employing a decentralized ledger system, the
project enables users to securely record and verify the genetic makeup, metadata, and ownership of hybrid plants.
Through the integration of smart contracts and MetaMask authentication, users can create and claim ownership
of plants, ensuring transparency, integrity, and trust in the hybridization process.

Keywords: blockchain, smart contracts, plant modification, genetic modifications, regulatory compliance.

Introduction

In the gardener community, plant hybridization is completed by various organizations and
individual gardeners. However, historical data tracking of plant hybridization efforts calls out
a significant challenge. An authors’ idea is to apply leveraging blockchain technology to solve
this challenge.

Leveraging blockchain technology offers a secure and transparent way to record and
manage plant hybridization data. By implementing blockchain-based solution, gardeners can
sign and authenticate plant hybridization data, ensuring the integrity and traceability of their
hybridization efforts. The result product is a web application, which allows users to record
hybridization effort data by filling registration form signed by blockchains. For signature
authentication, we integrated MetaMask and Moralis Web3, while Ethereum serves as the
underlying blockchain technology.

Ethereum is renowned for its decentralized architecture and smart contract capabilities. It
presents a novel solution for tackling the complexities of plant modification tracking. By
leveraging smart contracts (self-executing agreements encoded directly into code), Ethereum
offers a unique approach to manage various aspects of plant science. From overseeing genetic
modifications and breeding programs to ensuring regulatory compliance, smart contracts hold
the promise of streamlining processes and enhancing transparency in plant modification
endeavors.

This introduction provides a succinct overview of Ethereum's potential in the realm of
plant science, emphasizing the transformative role of smart contracts in addressing the
challenges faced by researchers and industry professionals in this field.

Study goal: to select the best-fitting blockchain framework for plant modification tracking
and data storing.

Objectives:

1) select blockchain frameworks suitable for plant hybridization tracking;
2) test selected blockchain frameworks;
3) evaluate the obtained results.

Materials and methods
Ethereum is like the “superstar” of blockchain because it lets people create all sorts of
cool things using smart contracts, which are like self-executing contracts without needing a
middleman. It is used for making decentralized applications (dApps) and creating new digital
tokens. But when lots of people use it at once, it can get slow and expensive.

https://doi.org/10.17770/het2024.28.8256
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Ripple is all about speeding up international money transfers and making them cheaper.
It's like a super-fast highway for money to travel between different countries and currencies.
But unlike some other blockchain systems, it's not completely run by everyone — there's a
smaller group in charge. Some folks worry about this and the rules it has to follow.

Stellar is similar to Ripple in that it wants to make global money transfers easy and
affordable for everyone. It is trying hard to create a network where anyone, from big banks to
regular people, can send money across borders quickly and cheaply. But Stellar is still growing,
and it has to compete with other similar systems while dealing with rules and regulations.

Hyperledger Fabric is like a fancy tool for big companies that want their own
customized blockchain. It's flexible, meaning companies can tweak it to fit their needs, and it
can handle smart contracts, which are like self-executing agreements. However, it's a bit more
complicated to set up and use compared to other blockchains, and it's not as open to everyone.

In our system we plan to use Ethereum blockchain for plant hybridization data sign and
authentication (Fig.1)

- P Signatureld 4 -

Add plant

Hybridize
Plants

Create naw
plant

Log in with
Metamask

Fig.1.Concept of web application
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Results and discussions
To select the best-fitting blockchain framework the following criteria were selected:

1) Supports Python Django — Python is one of the most popular and powerful languages.
Meanwhile, Django is a popular development framework for web application in Python.

2) Supports Signatures — in our system, it will be used to identify who made a plant
modification.

3) Supports Smart Contract — supports popular programming language “Solidity”.

4) Public blockchain — a transparent and decentralized governance structure. A public
blockchain has the advantage of security on the market right now.

5) Active developer community and ecosystem — without previous experience with
blockchain framework, it is impossible to do something without documentation and
guidelines.

Table.1. Comparison of databases based on previously mentioned criteria

Ethereum | Hyperledger | Ripple | Stella
Fabric r
Supports Python Django X
Supports Signatures X X X X
Supports Smart Contracts X X X X
Public blockchain X X
Active developer community and X
ecosystem.
| Total 5 2 2 3

Our idea was to choose Ethereum mostly for its community and popularity. Building
smart contracts was easier as guides on the internet, our contract idea was to store some personal
data about our users, allowing them to sign the plant with identifier and move ownership to
others.

Firstly, we log with MetaMask, Moralis Web3 Api is using as signature that allows users
to connect. After user signed in, it will show necessary data for user (Fig.2), profileld will be
used in the future.

User Profile

Eth address:
0xA550ECb0bee39956d617f6BC01B713A76942969a

User Profile

ined: Februar

Verified User Information

id 1Cyu9gTMIIGKKX

domain defi finance

chainld 1

address OXA550ECDh0bee39956d61716BC01B713A76942969a

statement Please ci

htps /ide

expirationTime 2024-04.

953129163832
notBefore 2020-01-01T00:00:00.000Z
version 1

ezipyN4WyiXqdyAdb

profileld 0x1f518b0a4d03082d1c1e1a74e08d8926361c4 1a06c00c2c2012363d29fcadcdd

Fig.2. User interface, profile information
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User will be able to choose between two parents, to create hybrid (Fig.3):

Home Plants Hybridizations Add Plant Hybrids My Profile Logout

Hybridizations

Parent Plant 1

Apple, Granny smith v

Fig.3. User interface, parent selection stage
Information is displayed in JSON data (Fig.4), by filling new form to create hybrid.
Hybrid will be signed with profileld that was given on sign page. This data will be stored on
blockchain, so users see who owns ownership about "New Plant".

Parent 1 Data (JSON) Parent 2 Data (JSON) New Hybrid Form

Pievienot augu (koku)

ot Specified”,
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For ownership being used Ethereum framework, smart contract with solidity
programming language (Fig.5), users will be able to post and retrieve data from blockchain,
also move ownership to other hand.

=> Plant) plants;
nextPlantId;

» string identifier);
previousOwner, ad 5 newdwner) ;

createPlant(s g _identifier)
plantId xtPlantId;
plantId Plant(plantId, , _identifier);
lantId++;
PlantCreated(plantId, » _identifier);

transferOwnership(u 6 _plantId, address _newOwner)
plant = plants|_plantId
plant.owner, "Only the current owner can transfer ownership™);
wner = _newOwner;
emit PlantOwnershipTransferred(_plantId, » _newOwner) ;

Fig.5. Smart contract code showing ownership of plants

Conclusions

In the realm of plant hybridization, the challenges of tracking historical data and
ensuring ownership integrity have long persisted within the gardeners’ community. Traditional
methods often fall short, leaving gaps in records and hindering progress in the field. However,
the emergence of blockchain technology presents a promising solution to these issues.

By harnessing the immutable and decentralized nature of blockchain, gardeners can now
securely record and manage plant breeding data. Through the implementation of smart
contracts, each plant's genetic makeup, metadata, and ownership can be stored transparently
and tamper-proof on the blockchain. Additionally, utilizing Metamask IDs for ownership
verification adds an extra layer of security and authentication, ensuring that only authorized
individuals can claim ownership of hybrid plants.
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Abstract. This research project aims to conduct a comparative analysis of two prominent paradigms within
artificial intelligence: Symbolic Al (also known as classical Al or GOFAI - Good Old-Fashioned Al) and
Connectionist Al (also known as neural network-based Al). Both approaches have played significant roles in the
development of Al systems, but they differ in their underlying principles, methodologies, and applications. By
comparing and contrasting these two approaches, this study seeks to provide insights into their strengths, weaknesses,
and suitability for different types of Al tasks.
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Ievads
Maksligais intelekts ir kluvis par butisku un aktualu jomu datorzinatng, piedavajot
dazadas pieejas, ka modelét un simulét inteligentu uzvedibu. Saja pétijuma més apskatisim
divas nozimigas pieejas maksligad intelekta joma: simbolisko maksligo intelekta un
konnekcionistisko maksliga intelekta algoritmu. Darba merkis ir izprast, kuras pieejas ir
piemérotakas noteiktam problémam un kadas ir tas ietekmes uz maksliga intelekta attistibu
kopuma.

1. Simboliska maksliga intelekta algoritms

Simboliskais maksliga intelekta algoritms [1] ir balstits uz simboliem un saistibu logikas
izmanto$anu, lai risinatu problémas un veidotu inteligentas sistémas. Saja pieeja algoritmi
strada ar simboliem un to manipulaciju, lai analizétu, saprastu un pienemtu lémumus par doto
problému.

Viena no biutiskakajam simboliska maksliga intelekta algoritmam ir "internalizacija"
(anglu val. "internalization"). ST pieeja ietver zinasanu parveidosanu no argjiem avotiem,
piemé&ram, teksta forma, par iek§€jiem modeliem, kas var tikt izmantoti problému risinaSana.
To panak, interpretgjot un uzglabajot zinasanas formaliem simboliem, ko dators var saprast un
apstradat.

Svarigs algoritms simboliskaja maksligaja intelekta ir "logiska domasana" (anglu val.
"logical reasoning"). ST algoritma mérkis ir izmantot logiskus noteikumus un diferencialu
procesus, lai izvestu jaunas zinaSanas vai secinajumus no esoSajam zinasanam un faktiem. Tas
lauj datoram veikt logiskas secibas un izversties no vienas zinasanas lidz citai, pielietojot
logiskus argumentus un likumus.

Papildus tam, simboliskais maksligais intelekts izmanto ar1 "ekspertu sisteémas" (anglu
val. "expert systems"). STs sistémas sastav no simboliskas zinasanas un logikas, kas paredzétas
konkr&tas jomas ekspertizéanai. STs sistémas var veikt sareZgitus Iémumu procesus, izmantojot
simboliskas zinasanas un logiskas procediiras, lai izvértétu situacijas un pienemtu lémumus
l1dzigi cilveka ekspertiem.

Kopuma simboliskas maksligas inteligences algoritms (skat.l.attéls) sniedz efektivu
veidu, ka attistit sist€émas, kas sp&j saprast un risinat problémas, izmantojot simbolus un
logiskus procesus.

https://doi.org/10.17770/het2024.28.8257
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1.attels. Simboliskas maksligas inteligences algoritma piemeérs

2. Konnekcionistiska maksliga intelekta algoritms

Konnekcionistiskais maksligais intelekts [2] ir pieeja, kas simulé cilvéka smadzenu
struktiiru un darbibu, izmantojot neironu tiklus. Saja pieeja algoritmi strada ar neironu tikliem,
kas sastav no savstarpgji saistitiem neironiem, kuri veido sarezgitu tiklu, kas sp&j apstradat
informaciju paral€li un hierarhiski.

Viena no biitiskakajam konnekcionistiska maksliga intelekta algoritmam ir "maciSanas ar
atgriezenisko izplatianos" (anglu val. "backpropagation learning"). ST algoritma pamata ir
speja sisteémai "macities" no ievades datiem, klidam un v€lamajiem rezultatiem, pielagojot
neironu tikla svarus un sliekSnus, lai samazinatu kludu starp prognozetajiem un faktiskajiem
rezultatiem.

Vel viens svarigs algoritms konnekcionistiskaja maksligaja intelekta ir "konvolucionalie
neironu tikli" (anglu val. "convolutional neural networks" vai CNNs). Sie tikli ir Tpasi piem&roti
attelu un citu vizualo datu apstradei, jo tie ir sp€jigi identific€t un izcelt attéla raksturigas
pazimes, pieméram, malas, formas un teksttras.

Turklat, konnekcionistiskais maksligais intelekts izmanto arT "atkartojoSo neironu tiklu"
(anglu val. "recurrent neural networks" vai RNNs). Sie tikli ir paredzéti laika secigu datu
apstradei un ir sp€jigi nemt vera ieprieksejos datu punktus, lai prognozetu nakotnes vertibas vai
veiktu secigus lémumus.

Kopuma konnekcionistiskas maksligas inteligences algoritms sniedz efektivu veidu, ka
modelét un simulét sarezgitu datu struktiru un attiecibas, izmantojot neironu tiklus
(skat.2.att€ls).
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2.attels. Konnekcionistiskas maksligas intelekta algoritma piemeérs

3. Simboliska un konnekcionistiska maksliga intelekta pielietojamiba
Simboliska un konnekcionistiska maksligd intelekta pieejas ir divas nozimigas
metodologijas, kas izmantojas, lai modelétu un simulétu inteligentu uzvedibu datoros. Seit ir
salidzinajums starp $Stm divam pieejam [3][4][5]:
1. Pamatprincips:

e Simboliska maksligais intelekts: Balstas uz simbolu un logikas izmanto$anu, lai
risinatu problémas un veidotu inteligentas sistémas. Algoritmi strada ar
simboliem un to manipulaciju, lai analiz€tu, saprastu un pienemtu lémumus.

e Konnekcionistiska maksligais intelekts: Atdarina cilveka smadzenu struktiiru un
darbibu, izmantojot neironu tiklus. Algoritmi apstrada informaciju paraléli un
hierarhiski, izmantojot savstarpgji saistitus neironus.

2. Datormodelis:

e Simboliskd maksligais intelekts: Lielakoties izmanto simbolu manipulacijas
sisteémas un logikas bazes modelésanai, kur zinasanas tiek parstavétas simbolu
virkn€s un noteikumiem.

e Konnekcionistiska maksligais intelekts: Lieto neironu tiklus, kas sastav no
savstarpgji saistitiem neironiem, lai apstradatu informaciju paraléli un
hierarhiski.

3. MaciSanas:

e Simboliska maksligais intelekts: MaciSanas var bt griiti realiz€jama, jo biezi
tiek izmantoti iepriek$ definéti noteikumi un algoritmi, nevis maciSanas no
datiem.

e Konnekcionistiska maksligais intelekts: MaciSanas ir biezi vien balstita uz
datiem, izmantojot algoritmus, piem&ram, atpakalizplatiSanas maciSanos un
neironu tiklu tren&Sanu.

4. Piemérojamiba:

e Simboliska maksligais intelekts: Labi piem&rota probléemam, kuras ir skaidri
definéti noteikumi un logika, pieméram, programmeé&sanas valodas un ekspertu
sistemas.

e Konnekcionistiska maksligais intelekts: Labi piemérota problémam, kuras ir
nepiecieSama datu apstrade un modelu veidoSana no datiem, piem&ram, att€lu
atpaziSana un dabiskas valodas apstrade.
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Gan simboliska, gan konnekcionistiska maksligais intelekts ir svarigas un papildinosas,
un to izv€le biezi vien ir atkariga no konkrétas problémas rakstura un risinasanas vajadzibam,
ka arT ir iesp€ja apvienot §1s divas pieejas, kas varétu dot iesp&ju izmantot gan simbolisko, gan
konnekcionistisko maksligo intelektu viena sisttma. Pieméram, varétu izveidot sist€ému, kura
simboliska maksligais intelekts tiek izmantota problému defin$anai un logikas noteikumu
izstradei, bet konnekcionistiska maksligais intelekts tiek izmantota, lai macitos no datiem un
pielagotos realajiem apstakliem. Sada kombinacija varétu nodrosinat plasaku pielietojumu un
efektivaku risinajumu dazadam problémam.

Secinajums
Simboliska un konnekcionistiska maksligds intelekta pieejas piedava dazadas
priekSrocibas un pielietojuma jomas. Simboliska pieeja ir noderiga strukturétu un definétu
problému risinasana, kamér konnekcionistiska pieeja labak piemérota datu apstradei un
neskietami strukturétu problému risinaSanai. lesp€ja apvienot §is pieejas var nodrosinat plasaku
pielietojumu un efektivakus risinajumus. Galvenais ir izveél&ties piemerotako pieeju atkariba no
konkrétas problémas rakstura un mérka.

Summary
The symbolic and connectionist approaches to artificial intelligence offer various
advantages and areas of application. Symbolic approach is useful for solving structured and
well-defined problems, while the connectionist approach is better suited for data processing
and solving seemingly unstructured problems. The possibility of combining these approaches
can provide broader applications and more effective solutions. The key is to choose the most
suitable approach depending on the nature and goal of the specific problem.
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Abstract. In today's interaction of data and technology, innovative solutions are the way to achieve
sustainability in society, economy, and environment. Innovative solutions are new approaches to change
existing business processes to achieve more effective results. They can be technical, organizational, social, or
economic solutions, which can help solve existing problems and provide new opportunities. Innovations can
improve the quality of life, increase the competitiveness of companies, and contribute to sustainable
development. This scientific article discusses the application of Large Language Models in tourism. The aim is
to experimentally overview the potential of Large Language Model to generate marketing material in tourism.

Keywords: artificial intelligence, chatbots, Large Language Model, tourism.

levads

Misdienu “digitala vide” kliist aizvien plaSaks un dinamiskaks jédziens, kas raksturo
digitalas tehnologijas un to attistibu, ietekm&jot muisu ikdienas dzivi un sabiedribu. Esosa vide
ir piesatinata ar informaciju, ka ari ar iesp&am un izaicinagjumiem, turklat tehnologiju
izmantoSana, kas atdarina cilvéka prasmes un spgjas, ir kluvusi par neatnemamu ikdienas
sastavdalu.

Lielie valodu modeli (turpmak teksta — LLM) ir parnémusi internetu. LLM ir viens no
maksliga intelekta (turpmak teksta — MI) risinajumiem. LLM aizvien aktivak darbojas ka
jaudigs instruments, kas sp&j apstradat dabigo valodu vai tas transkripciju un sniegt saistitus
pakalpojumus. LLM paver daudz iespé&ju, laujot izcili veikt konkrétus uzdevumus un palidz
ikvienam produktivak sazinaties, stradat un macities, sakot no klientu apkalpoSanas un satura
izveides, 11dz izglitibai un pétniecibai, pielagojot individualiz&tas prasibas un risinajumus. [1]

S1 pétijuma mérkis ir izpildit eksperimentu ar LLM risinajumu, lai tas novértétu iespéju
generét marketinga materialu tirisma. Eksperiments tiek veikts, pielietojot Latgales tGrisma
majaslapas Latgale Travel materialu (https://latgale.travel) un ChatGPT riku.

MI pielietoSana tirisma

MI paslaik ir sastopams gandriz visas celojumu un tlrisma pakalpojumu jomas, kas
paradas neatkarigi no lietojumprogrammu veidiem, pieméram, ieteikumu sist€mas, virtualie
paligi, viedo celojumu agenti, prognoz&sanas sisteémas, valodu tulkosanas lietojumprogrammas
un balss atpazi$anas sisteémas. [2]

ChatGPT ir viens no MI risinajumiem, kas rada parliecinosas frazes un daudzveidigas
paplaSinatas atbildes. Tas spg&j atbildét uz dazadiem jautajumiem, tapec ChatGPT var biit
noderigs riks t€rz€Sanas programmatiira, klientu atbalsta un zinasanu apguvei akad@miskas
aprindas. Lidz ar to ChatGPT pievérsa lielu uzmanibu no sabiedribas, ieskaitot studentus un
zinatniekus, ka arT tiiristus. [3]

MI ir vairaki pielietojumi tiirisma. No turista viedokla, MI palidz atrast labaku un
atbilstosaku informaciju, nodroSinot plaSaku piedavajuma klastu, uzlabojot Iémumu
pienemSanu un nodrosinot labako ttirisma pieredzi, turklat no uznémeéjdarbibas viedokla MI var
izmantot gandriz visos parvaldibas aspektos. [4]

MI balstiti risinajumi tiirisma varbiit atseviskas lietojumprogrammas — te€rzeéSanas roboti,
balss paligi vai valodu tulkoSanas, u.c. Var secinat, ka taristi mijiedarbosies ar sisttmam, kas

https://doi.org/10.17770/het2024.28.8258
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integrés MI risinagjumus. Piem@ram, viesis var mijiedarboties ar robotu, kas integré
sarunvalodas sist€ému. Dialogs ar tiiristu var biit balstits uz t€rzeéSanas robotu vai balss paligu.

Lielie valodu modeli

LLM ir maksligais intelekts, kas demonstré ievérojamas iesp&jas/potencialu dazadas
jomas un uzdevumos. Tie ir sp&jigi apstradat, generét, saprast un apkopot tekstu, tulkot valodas,
rakstit dazada veida radosSu saturu, informativi atbildét uz jautdjumiem un pat iesaistities
interaktivas sarunas ar lietotajiem. [5]

LLM var iedalit dabiskas valodas apstradé (Natural language processing — NLP), kas ir
starpdisciplinara valodniecibas, datorzinatnu un MI apaks$nozare, un ir saistita ar datora un
cilvéka valodas mijiedarbibu, ar mérki izprast, interpretét un generét dabisko valodu. [6]

Apmacibas laika LLM tiek ievaditi dati (miljardiem vardu), lai apgitu modelus un
attiecibas valoda. Valodas modela mérkis ir noskaidrot, cik reala ir iesp&jamiba, ka nakamais
vards bis balstits uz vardiem, kas ir bijis pirms ta. Modeli izmanto varbiitibas (parametrus), kas
ir ieglitas apmacibas laika, lai gener€tu atbildi. [7]

LLM tiek nepartraukti uzlaboti, apmacot péc iespgjas vairak datu un uzlabojot dzilas
macisanas risinajumus. So procesu var iedalit divas galvenajas fazes:

1. LLM apmaciba uz visparigas datu kopas: pirmaja fazé LLM tiek apmacits uz
milzigiem tekstiem (uz datu kopas). ST datu kopa var ietvert gramatas, rakstus, timekla
lapas un citus tekstualos resursus.

2. Modela apmaciba uz specializétas datu kopas: otraja fazé LLM tiek precizéts,
izmantojot mazaku datu kopu, ietverot datus, kas ir specifiski konkrétam uzdevumam,
piem@ram, tulkoSana vai radosa satura rakstiSana. LLM izmanto Sos datus, lai uzlabotu
savu sp&ju veikt uzdevumu. [8]

Materiali un metodes
Eksperimenta plans ar ChatGPT:

1. Noteikt eksperimenta merki: noteikt skaidrus mérkus eksperimentam. Pieméram,
merkis ir apmacit ChatGPT.

2. Sagatavot vaicajumus ChatGPT: jasagatavo skaidrs formul&jums, ko vélamies
iegt no ChatGPT. Pieméram: “Uzrakstiet, liidzu, piecas zinas latviesu valoda (ar
emocijzimém un témturiem), kuras potenciali var reklamét Latgales tirisma
majaslapu par tirismu Latgalé tiessaistes socialaja tikla Facebook.”

3. Ievadit majaslapas informaciju ChatGPT:

3.1. Konvertét hiperteksta iezimésanas valodu (HTML) uz tekstu.
3.2. levadit attirito tekstu no HTML tagiem rika ChatGPT.

4. legit tekstu/ atbildi no ChatGPT: ievadit jautajumus vai uzdevumus, lai iegiitu
atbildes tekstu no ChatGPT.

5. Parbaudit un pielagot tekstu: parbaudit atbildes no ChatGPT, lai parliecinatos, vai
tas ir atbilstoSs un saistoss. Pielagot to, ja nepiecieSams, lai nodroSinatu, ka teksts ir
labi saprotams.

6. Izstradat secinajumus: noveértét ChatGPT sniegto uzdevumu izpildi.

Lietosanas gadijums (use — case): Latgales ttrisma majaslapa: https://latgale.travel

Velama informacija: marketinga informacija par Latgales tiirisma izvietoSanu socialajos
tiklos.

Uzdevumi ChatGPT, lai noveértétu ta potencialu tarisma:

- Izveidot uzrunajosu jautajumu par tlrisma uznémumu.

- Sagatavot zinas izvieto$anai tie$saistes sociala tikla Facebook par piedavajumiem
Latgales tiirisma majaslapa.
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- Uzgenerét tarisma produktu piedavajumu, balstoties uz informacijas, kas ir izvietota
timekla vietné.

Rezultati un diskusija

Aprakstitais eksperiments ir labs pirmais praktiskais solis, ko izm&ginaja ar publiski
pieejamu LLM risinajumu un bez papildus investicijam.
Eksperimenta mérkis ir sasniegts:

e Izveidots uzrunajoss jautajums, lai vélak ievaditu Latgales tiirisma majaslapas saturu:
“Vai varu pastastit par savu uznémejdarbibu, lai Jis iesiitito informdciju izmantotu un
izveidotu uzrundjosu socialo mediju saturu?” (skat. 1. att€la; (turpmak tekstos
gramatikas kltdas un nelogiskie vardu salikumi tiek pasvitroti ar sarkanu Iiniju)).

Paldies par sniegto informéaciju par jlsu tirisma majaslapu "Tavs brivdienu celvedis” unta
piedavatajam iespéjam Latgalé. Lai izveidotu parsteidzosu socidlo mediju saturu un
pardosanas tekstu, jums ir daZas opcijas, ka to varétu pielagot jisu uznémeéjdarbibai:

Y

[ ]

o

Socialo mediju ieraksti:

Izveidojiet regularus socidlo mediju ierakstus, kurus varat dalit socialajos tikios, lai
pievilindtu turistus apmekiét Latgali. Pieméram, varat izveidot ierakstus, kurus piedavajat
ipasus piedavajumus dazadam apskates vietam, kafejnicam, restordniem un naktsmitném
Latgalé. Izmantojiet attélus un iss teksts, kas aicinas cilvékus izpétit jisu majasiapu.
Turisma padomi:

Izveidojiet sadalu jisu majasiapa ar tirisma padomiem un celojumu pladnosanas
informaciju. Tad izveidojiet socialo mediju ierakstus, kas piedava noderigus padomus
celojumu planosanai Latgalé. Pieméram, "Ka izvéléties labako naktsmitni Latgalé" vai "Top
10 apskates objekti Latgalé.”

Atsauksmes un pieredzes:

Ludziet jusu apmekiétajus dalities ar savam pieredzém un atsauksmém, ietverot attélus un
atsauksmes sava socialajos medijos. Sie personiskie stasti no apmestiem klientiem var bit
loti parliecinosi citiem potencialajiem taristiem.

Konkursi un ipasi piedavajumi:

Organizéjiet socidlo mediju konkursus vai reklameéjiet ipasus piedavajumus un akcijas.
Pieméram, jis varétu rikot konkursu ar tirisma tematu un piedavat uzvarétajiem
bezmaksas uzturésanos vai citus prieksrocibas.

Izmantojiet atbildes veidiapu:

Izmantojiet socidlds medijus, lai veidotu savienojumu ar jlsu klientiem un uzzinatu vinu
viedoklus. Izmantojiet anketas un jautdjumus par vinu intereSu objektiem un véimém, lai
pielagotu jusu piedavajumu.

Attélu un video saturu:

lzmantojiet attélus un video, lai paraditu skaistumu un daZadibu Latgalé. Varat dalities ar
ainavam, édieniem, aktivitatém un kultras notikumiem, lai piesaistitu uzmanibu.
Izmantojiet atbilstoSus hashtagus:

Izmantojiet populdrus un atbilstosus hashtagus socidlajos medijos, lai paplasinatu jasu
satura parredzamibu un sasniedzamibu.

Pardosanas teksts:

Izmantojiet uzrakstus un aprakstus, lai piesaistitu uzmanibu jusu tirisma piedavajumiem.
Noradiet, kapéc celotajiem vajadzétu izvéléties Mun ko tie var gaidit no savas
pieredzes.

1. attels. ChatGPT atbilde par izveidoto socialo mediju saturu

e Sagatavotas zinas izvietoSanai tieSsaistes socialajam tiklam Facebook par
piedavajumiem Latgales turisma majaslapa, izpildot uzdevumu Nr.2.: “Uzrakstiet,
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ludzu, piecas zinas latviesu valoda (ar emocijzimém un témturiem), kuras potenciali var
reklamét Latgales tiurisma majaslapu par tiurismu Latgalé tieSsaistes socialaja tikla
Facebook.” (skat. 2. attela)

Protams! Seit ir piecas zinas, kas varétu izcelt Latgales tirisma majaslapu "Tavs brivdienu
celvedis” Facebook reklamas:

1. 4 "Atkiaj Latgales skaistumu! Doties celojuma uz Latgali un atki3j neizsikstoSo dabas un
kultiras bagatibu kraSnumu. Més ieteiksim tev ipasas apskates vietas, restoranus ar
vietéjiem édieniem un naktsmitnes ar jauku atmosféru. #AtkiajLatgali"

2. 11 "Izgarso Latgales kulindro mantojumu! Parsteidzi savas garsas kocinus ar vietéjiem

&dieniem un tradicionalam receptém. Més tev izstastisim, kur baudt gardus maltisus.

#GardsLatgale”

= "Pamaksno ka ists celotdjs! Més piedavajam sarakstu ar viesnicam, viesu majam,

apartamentiem un pat kempingiem un glempingiem, kur tu vari atrast mieru un komfortu.

#AtelpasLatgalé”

4. 2. "Piedzivo aktivas atpitas priekus! RUpésimies par jusu piedzivojumu mekiétajiem -
piedavajam izjades, sporta aktivitates, Udens izklaides un vairak. #AtputasLatgalé”

5. # "lzcelies Latgali! Piano savu celojumu, izmantojot misu marSruta planotaju, un atkiaj
Latgales skaistumu. Dodies uz vietam, ko esi vienmér gribéjis apmekiét. #CeloLatgalé”

w

2. attels. ChatGPT sagatavotas zinas par piedavajumiem Latgales tirisma majaslapa

e Piedavati turisma produkti, balstoties uz informaciju, kas ir izvietoti timekla vietng,
izpildot uzdevumu Nr.3.: “Piedavajiet, liidzu, piecus tirisma produktus no Latgales
turisma majaslapas: https://latgale.travel ” (skat. 3. attela)

(5 Seitir pieci tirisma produktu piedavajumi no Latgale tirisma majasiapas, kurus varat
izmantot, lai veidotu turisma reklamas:

1. Ezertaka Adventure 4
= leteicams piedzivojums Latgales meZos un ezeros! Doties uz Ezertaku un izbaudi dabas
skaistumu, piedalies Gdens aktivitatés un izjadés. Rezervé savu piedzivojumu Sodien! s
o« #EzertakaAdventure #LatgaleNature
2. KultGrvéstures centrs "Licu majas™ i
- legremdéjies Latgales kultiras un véstures bagatiba! Apmekié Licu maju, kur vésture,
amata prasmes un maksla saplist vienota piedzivojuma. GarSo istas Latgales tradicijas!
€ # #LatgaleCulture #LiCuMajas
2. Latgales kulinarais mantojums ' !
= Dodies uz piedzivojumu garsas pasaulé! Izklaides savu gaumu uz Latgales kulinra
mantojuma cela, baudot vietéjos Edienus un garSosanas celojumus. ® £
#LatgaleCuisine #FoodExploration
4. Dabas parks "Numernes valnis™ §
= Izkiaides sevi dabas kiépjdatora! Apmekié Numernes valni, kur vari izbaudit fantastiskas
dabas takas un piedalities aktivaja atputa. Epiedzivojumu sac punktu dabas
objektos! @ A #NatureExplorer #NumemesValnis
5. Gada nozimigakais tirisma profesionalu notikums Latgalé ™
= Néac un piedalies Saja nozimigaja tirisma profesionalu notikuma Latgalé! Macies, dalies
pieredzé un ieglsti jaunus kontaktus Sis nozares cilvéku vidu. 30. novembri -
sagatavojies neaizmirstamam pasakumam! & @ #TourismEvent
#LatgaleProfessionals

3. att€ls. ChatGPT piedavajums par Latgales tirisma produktiem
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Neskatoties, ka ChatGPT nav aprikots ar emociju interpretacijas prasmém un nav sp&jigs
reali izjust emocijas, tas pielieto atbilstoSas emocijzimes un t€mturus sagatavojot zinojumus, jo
ir apmacits ar atbilstoSiem tekstiem, kas ietver tlrisma nozares terminologiju — zinas par
celojumiem, celojumu planoSanas padomus un citus saistitos aspektus.

ChatGPT censas generét tekstu, kas ir saisto$s un logiski sakarigs. Nemot véra ievadito
informaciju, tas nodroSina logisku teksta plismu un saistibu starp teikumiem, sniedzot
saprotamas un saturiski atbilstoSas atbildes vai noradijumus.

Atbilzu tonis jeb stils ir neitrals, tacu ChatGPT cenSas ieverot un atdarinat ievadita teksta
noskanu.

Dazi padomi, ka jautat un uzdot uzdevumus:

- Konkréti jautajumi un uzdevumi. Uzdodiet jautajumus un uzdevumus pec iesp&jas
tieSak un konkrétak. Attiecigi — jo precizaks jautajums, jo precizaka bus atbilde.

- Skaidriba. Rakstiet skaidrus un gramatiski pareizus teikumus, izvairoties no liekiem
vardiem vai sarezgitas valodas. ChatGPT izcili uztver vienkarSus tekstus.

- Konteksts. Sniedziet visu nepiecieSamo kontekstu. Ja uzdotais jautajums vai uzdevums
ir saistits ar kadu 1paSu t€mu vai situaciju, nodrosiniet pilnigu — detalizétu informaciju.

- Lietojiet atbilstoSu valodu. Ja uzdotais jautajums attiecas uz konkrétu nozari vai jomu,
lictojiet attiecigo terminologiju, lai izvairitos no neskaidribam un nepatiesi iegltas
informacijas.

- Precizu jautajumu formuléjums. Ja uzdotais jautajums satur vairakas dalas, varat tos
sadalit atseviskos jautajumos, lai iegiitu precizakas atbildes uz katru no tiem.

- Izmantojiet apstakla vardus. Lai noraditu, kada veida atbildi mekl&jat, izmantojiet
apstakla vardus: "ka", "kapec", "kad", "kas", "kur", "cik" un citus jautajuma vardus.

- Parjautat. Ja sanemat nepilnigu vai neskaidru atbildi, varat precizet savu jautajumu vai
papildinat to ar papildus detalizétaku informaciju, lai ieglitu precizaku atbildi. Attiecigi
— jautat par ko jau piemingtu, pateiktu, bet neskaidru, ar1 Iidz galam neizprastu.

Secinajumi

Lai iegiitu lietderigakas atbildes, izmantojot ChatGPT, péc esosa eksperimenta pieredzes
tiek secinats, ka ir jaizmanto vienkarSa un tieSa valoda, un ir jasniedz pietickami daudz
informacijas, turklat sanemtas atbildes ir obligati japarbauda.

Izmantojot ChatGPT, tirisma nozare piedzivo radikalas izmainas, nodrosinot lietotajiem
pielagotus un uzlabotus piedavajumus, efektivaku komunikaciju un inovativu pieredzi.

Potenciali nakamie pétijuma soli, ka varétu uzlabot sasniegto rezultatu, lai noverteétu LLM
potencialu tirisma, ir veikt to apmacibu tiesa veida:

- ChatGPT Developer [9] risinajuma izmanto$ana: veikt preciz&josas operacijas (fine-
tuning operations) ar saviem datiem un uzlabot modeli, pielagojot to konkr&tai nozarei
vail uzdevumam un apsvert specifiskas apmacibas datu ievieSanu, lai uzlabotu modeli
jautajumu un atbilzu registréSana.

- Embeddings [10] risinajumu pielietosana: izm&ginat atvértos risinajumus, kurus
varétu ne tikai apmacit ar saviem datiem, bet arT integrét personigos projektos. ST ir
tehnika masinmacisanas joma, kura vardi vai citi objekti tiek parveérsti par skaitliskiem
vektoriem jeb matricam, iegiistot tadgjadi to semantisko reprezentaciju, kas tiek
pielietota, lai aprakstitu vardu attiecibas un lidzibu kontekstus.
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Abstract. Fruit cultivation is a significant part of the country economics and agriculture. In this paper, aiming to
improve apple cultivation, we trained a neural network for apple detection using the YOLOV5 architecture, utilizing the
dataset from the Izp-2021/1-0134 project. The dataset consisted of a set of apple tree photographs with apple fruits. Dataset
contained 40 images with size 640x640 px. YOLOv5m model was trained five times. The best result model achieved
mAP@0.5 equal to 0.9 and mAP@0.5:0.95 equal to 0.63. The artificial intelligence opens new possibilities for horticulture
saving resources, which can be redirected on other tasks significantly increasing the efficiency of commercial orchards.

Keywords: artificial intelligence, fruits, object detection, precision horticulture, YOLOVS5.

levads

Auglkopiba ir butiska ne tikai cilvékiem, bet arT lopkopiba. Augli tiek pielietoti gan
cilveéka, gan majdzivnieku diéta. Auglkopiba nes lielu veértibu ne tikai ka partikas avots, bet ar1
ekonomiskaja zina. Dazadi augli tiek patéreti miljoniem cilvéku visa pasaulg, kas veicina tirgus
un ekonomikas kopgjo izaugsmi. Dala ekonomikas ir balstita uz partikas produktu pardosanas,
tostarp augliem. Auglkopiba un auglu pardoSana nodroSina cilvékiem darbavietas, ienakumus
un ieguldijumu pasaules ekonomika.

Lieli komerciali aboli darzi vienmér prognozeé abolu razu, planojot abolu tirdzniecibu.
Loti svariga ir preciza datu vaksana, novértéSana un analize. Ar moderno tehnologiju un
maksliga intelekta (MI) palidzibu prognozésanas procesus var vienkarsot. M var apsekot lielu
komercialu auglu darzu, saskaitit taja esoSo koku skaitu, aprékinat auglu skaitu konkréta auglu
darza sektora. Sada veida darzkopji sp&j optimizét plano$anas un datu analizes procesu un
uzlabot resursu pielietosanas efektivitati. [etaupitus resursus, pieméram, laiku, darbaspéku u.c.,
var izmantot citiem uzdevumiem, kas palielinas abolu un citu auglu audzeSanas efektivitati un
rentabilitati.

Neironu tikli ir matematiskie modeli, kas spgj imitet cilvéka smadzenu darbibu, jo Tpasi
sp&ju macities Uz piemériem. MI ir vissvarigaka tehnologija musdienu industrija, kas spgj
apstradat un izmantot datus dazadas dzives nozarés, tostarp darzkopiba. Saja raksta ir apliikota
neironu tiklu apmaciba abolu skaitiSanai.

Pétijjuma mérkis: apmacit YOLOv5m modeli, kas sp&j meklet abolus darza fotografijas.

Uzdevumi:

1) sagatavot datu kopu neironu tikla apmaciSanai;
2) apmacit neironu tiklu, pielietojot YOLOv5m modeli;
3) novértét apmacita neironu tikla precizitati.

Materiali un metodes
Lai apmacitu YOLOV5 neironu tiklu, tika izmantotas fotografijas, kas tika savaktas lzp-
2021/1-0134 projekta ietvaros. Datu kopu veido 40 640x640 pikselu izméra attéli, kuros att€loti
koki ar aboliem. Sakuma visi attéli tika saglabati viena kopiga mapé, un péc tam, izmantojot
Python skriptu, visi attéli tika nejausi sadaliti tris dazadas mapé€s. Pirmas divas mapes ir
paredzetas neironu tiklu apmacibai - apmacibas un validacijas kopas; un vél viena mape ir
paredzeta test€Sanai. Zemak ir paradits piemers ar diviem att€liem no datu kopas (sk. 1. attelu).
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1. attels. Attelu pieméri no datu kopas

Datu kopa tika sadalita tris dazadas mapées attieciba 65%, 25% un 10%, atbilstosi —
apmacibai, validacijai un testéSanai. Tas bija nepiecieSams, lai pareizi apmacitu modeli un
parbauditu ta atpaziSanas precizitati. Pielietotas tehnologijas: dators ar NVIDIA videokarti, kas
atbalsta CUDA tehnologiju [1], YOLOVS5 satvars [2], Python un MakeSense [3].

Nakamais solis bija apmacit neironu tiklu ar YOLOv5mM modeli, izmantojot personigo
datoru un pielietojot GPU (Graphics Processing Unit) skaitlosanu. YOLOVS neironu tikla
apmaciba sastavéja no vairakiem posmiem — YOLOvS5 pakotnes tika instalétas, ieklaujot
nepiecieSamas atkaribas, tika izvéléts YOLOvSM modelis, YOLOv5m precizitate tika
novertéta, tika veikta neironu tikla apmacibas progresa vizualizacija, test€jot treninus ar
att€liem, rezultati tika saglabati secinajumu izstradei. Lai ieglitu precizakus trenina rezultatus,
visas §1s darbibas tika veiktas 5 reizes, katru reizi mainot trenéSanas, validacijas un parbaudes
kopu att€lus.

Rezultati un diskusija
Neironu tiklu apmacibu veica piecas reizes, lai varétu vélak novertét tas efektivitati un
izveleties labaku rezultatu. P&c katras apmacibas mes saneémam grafikus ar atskirigiem
rezultatiem. Lai turpmak veiktu aprékinus, més saglabajam testa grafikus, jo tie satur
nepiecieSamo informaciju, lai novértetu cik labi tika pamacits neironu tikls.Zemak ir paraditi
labakie apmacibu rezultati (skat. 2. att.).

val/box_loss val/cls_loss val/dfl_loss metrics/mAP50(B) metrics/mAP50-95(B)
1.45
1.404 1.40 1
1.35 1
1.351
1.30 1
1.30 4
1.25 4
1.20 1.254
1154 1.204
0 20 40 0 20 40 0 20 40 0 20 40 0 20 40

2. attels. Apmacibas rezultati: labakais gadijums

2. att€la ir pieci grafiki ar zaud&juma un precizitates rezultatiem.
Zaudgjuma funkcijas:

e val/box_loss: §1 diagramma parada modela veiktsp&ju, precizi prognozgjot robezlodzinu
ap aboliem. Sakotngja liela mainigums stabiliz€jas, kas liecina, ka, apmacibai
progresg€jot, modelis kliist labaks, lai att€los lokalizétu abolus.

e val/cls_loss: klasifikacijas zudumu grafiks parada modela sp&ju pareizi klasificét
identific€tos objektus. levérojamais zaud&umu samazinajums norada uz uzlabotu
klasifikacijas precizitati laika gaita, noradot, ka modelis klust arvien prasmigaks, lai
atSkirtu abolus no fona.

e val/dfl_loss: attélojot modela nesp&ju pareizi noteikt objektus, validacijas noteik$anas
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klimes zudums sakas augsts, tacu iev@rojami samazinas, ejot uz priekSu, atspogulojot
modela pieaugosas sp&jas atpazit un noteikt abolus dazados apstaklos.
Precizitates funkcijas:

e MAP@O0.5: vidgja precizitate krustojuma virs Savienibas (IoU) slieksna 0,5 saglaba
augstas vertibas visa pasaul€, kas liecina, ka modelim ir spéciga sp&ja pareizi noteikt
abolus, ja prognoze un pamatpatiesiba parklajas vismaz par vienu (50%).

e MAP@0.5:0.95: Saja diagramma ir sniegts precizitates novertejums loU slieksnu
diapazona no 0,5 lidz 0,95. AugSuposa tendence norada uz modela palielinasanos
sp&ju noteikt abolus dazados parklasanas [imenos, un veiktspgjas limenis samazinas,
tuvojoties vélakiem laikmetiem. Sis plato parada, ka modelis ir sasniedzis
konsekventu noteikSanas sp&ju dazadas precizitates prasibu pakapes.

Lai saprastu, cik labi modelis atpazist objektus, un piefiksétu precizitati, p&tijumos
izmantosim mAP@0.5:0.95 maksimalas vertibas. Zemak var redzet tabulu ar mMAP@0.5:0.95
maksimalam veértibam no visam 5 apmacibam (skat. 1. tab.).

1. tabula
MAP@0.5:0.95 maksimalas veértibas péc katras apmacibas
Nr. 1 2 3 4 5
mMAP@0.5:0.95 0,57579 0,57835 0,59459 0,62373 0,63259

P&c vértibu sakartoSanas var secinat, ka:
e Minimala mAP@0.5:0.95 vertiba — 0,57579;
e Maksimala mAP@0.5:0.95 vértiba — 0,632509.
Mediana tiek aprekinata pielietojot nepara skaitla formulu (1), iegiistot rezultata
vertibu —0,59459.
Me=X [nT-i-l], 1)

kur X — sakartots vértibu saraksts; n — vértibu skaits datu kopa.
Lai atrastu vidgjo vertibu, izmanto nepiecieSamo formulu (2) un ieglist rezultatu —
0,60101.

V: x1+x2+-~-+xn’ (2)

n
kur x — vértiba no kopas X, n — vértibu skaits kopa X.

Lai parbauditu, cik labi strada apmacitais neironu tikls, tika pielietota vizuala metode.
Pielietojot apmacito neironu tiklu, tika apstradatas bildes. Parskatot att€lus bija konstatets,
ka dazos att€los neironu tikls atzimgja abolus, kur drosi nevar pateikt, ka tur ir abols, ka ar1 ne
loti precizi uzzimétas robezas. Piem@ru ar $adiem att€liem var apskatit zemak (skat. 3. att.).
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3. attéls. Abolu atpaziSanas piemeérs, pielietojot apmacito neironu tiklu

Secinajumi

YOLOv5m neironu tikls tika apmacits meklét abolus auglu darzu fotografijas, izmantojot
personalo datoru ar NVIDIA grafisko karti, kas atbalsta CUDA tehnologiju un izmantojot
MakeSense tehnologiju. Eksperimenta tika izmantotas fotografijas savaktas projekta Izp-
2021/1-0134. Datu kopa saturgja 40 att€lus ar 640x640 pikselu izméru.

Saja pétijuma katras apmacibas sesijas beigas mes ieglistam zaud&jumu un precizitates
grafikus, bet més nemam v&ra un izmantojam maksimalo MAP@0.5:0.95 vértibu, lai
atspogulotu modela precizitati. Galigaja rezultata més ieguvam 5 veértibas, kur minimala vertiba
ir 0,57579 un maksimala vertiba ir 0,63259. Ar1 ar formulas aprékinu palidzibu mes uzzinajam,
ka medianas vertiba ir 0,59459, bet vid€ja vertiba ir 0,60101. Pasas beigas, izmantojot iebiivéto
YOLOVS5 skriptu neironu tikla test€Sanai un testa att€lus, mes veicam p&dgjo testu, kura neironu
tikls méginaja atpazit abolus. P&c testa rezultatu parbaudes tika konstatéts, ka maksligais
intelekts nesp&ja identificét vai precizi noteikt abolu, ko dal&ji aizsedza lapotne, vai arT ne
vienmer sp&ja identificét pat acimredzamu abolu. Tacu vairuma gadijumu neironu tikls pareizi
atpazina un izc€la skaidras abola robezas.

So modeli var uzlabot daudzos veidos. Ja ir lielaks apstradajamo fotografiju apjoms un
maksligo intelektu var apmacit atpazit abolus pat nestandarta situacijas. Sadi uzlabojumi prasis
vairak resursu apmacibai, bet tad tas sevi attaisnos un resursu patrin$ samazinasies vairakas
reizes.

Summary

Fruit production is a very important part of life, not only for humans but also for animals.
Fruit is a source of sucrose, vitamins and many nutrients that are so necessary for humans.
Fruit is of great value not only as a source of food but also in economic terms. Different fruits
are consumed by millions of people around the world, contributing to the overall growth of the
market and the economy. Part of the economy is based on the sale of food products, including
fruit. Growing and selling fruit provides people with jobs, income and a contribution to the
world economy. Large commercial orchards always forecast the yield of apples and other
fruits, as detailed data collection, evaluation and analysis are essential when growing apples
for sale.

Using neural networks to detect fruits on trees involves training the network with images
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of trees and their fruits. Neural networks can be employed to identify fruit on trees by training
them with images of trees and their corresponding fruits. Through computer vision techniques,
the network can subsequently recognize and tally fruits by analyzing their characteristics such
as shape, size, color, and texture. This paper explores the viability of utilizing the YOLOv5
neural network for apple detection in orchards.

The neural network YOLOV5 was trained on a dataset which is 40 pictures of apples on
trees. In the images, we manually labeled all apples using the MakeSense image annotation
tool. The training was performed on a computer with an NVIDIA graphics card supporting
CUDA technology. This technique allowed the neural network to take the labeled apples in the
photos as an example, thus training the artificial intelligence to recognize and label apples in
videos and photos. Recognition was not successful in all cases, but average recognition
accuracy was found. Using modern technologies such as YOLOV5 will advance the optimization
of agricultural operations and bring great benefits in terms of saving resources, while efficiency
and productivity will be increased.

In this study, at the end of each training session, we obtain visual loss and accuracy
graphs, but we consider and utilize the maximum mAP@0.5:0.95 value to reflect the model's
accuracy. In the final results, we obtained 5 values, where the minimum value is 0.57579 and
the maximum value is 0.63259. Additionally, with the help of calculations, we found that the
median value is 0.59459, but the average value is 0.60101. Ultimately, using the built-in
YOLOVS5 script for neural network testing and test images, we conducted the final test where
the neural network attempted to identify apples on the apple tree. After verifying the test results,
it was found that the artificial intelligence failed to identify or accurately determine apples
partially obscured by foliage, or sometimes even failed to identify obvious apples. However, in
most cases, the neural network correctly recognized and highlighted the clear boundaries of
the apple.

This model can be improved in many ways. If there is a larger volume of processed
photographs and artificial intelligence can be trained to recognize apples even in non-standard
situations. Such improvements will require more resources for training, but then it will justify
itself, and resource consumption will decrease several times.

Literatairas un avotu saraksts
NVIDIA. CUDA. https://docs.nvidia.com/cuda/doc/index.html , sk. 05.04.2024
2. Ultralytics. Train Custom Data with YoLoV5 https://github.com/ultralytics/yolov5/wiki/Train-Custom-
Data/b8cf12a92994h96f7454dc9a4f6b289f78fb9e64 , sk. 05.04.2024.
3. MakeSense. https://www.makesense.ai, sk. 05.04.2024.
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Abstract. This study investigates the speed and security of five internet browsers: Google Chrome,
Mozilla Firefox, Microsoft Edge, Brave, and Opera. Evaluating startup time, search speed, webpage loading,
and security features including VPN and AdBlocker, it identifies variations in data collection and privacy
practices. Notably, Opera demonstrates the highest security with minimal third-party connections. However,
concerns arise with Microsoft Edge's data aggregation practices. This research underscores the importance
of considering both speed and security when selecting a browser, contributing to informed decision-making in
internet usage.

Keywords: AdBlocker, data collection, data privacy, third-party connections, VPN.

levads

Interneta parliiki ir neizb&gama sastavdala miisu ikdienas digitalaja pieredzg. Tie ne tikai
nodros$ina piekluvi plaSajam timekla saturam, bet ar1 ir bitisks aspekts drosibas un privatuma
nodroS§inasana tieSsaistes vid€, ka arT atrums. Arvien pieaugosa konkurencé€ interneta parliku
tirgll ir svarigi saprast un salidzinat to darbibu, lai izv€létos vispieme&rotako risinagjumu savam
vajadzibam.

Sis pétijums koncentr&jas uz pieciem populariem interneta parlikiem: Google Chrome,
Mozilla Firefox, Microsoft Edge, Brave un Opera. Mérkis ir ne tikai novértét to darbibas atrumu,
bet arT izpétit to drosibas funkcijas un privatuma politiku.

Viena no galvenajam parbaudém ir interneta parliiku atruma salidzinajums, izmantojot
riku, ko sauc par Speedometer 2.0. Sis riks lauj mérit parliku veiktsp&ju, pamatojoties uz ta
sp&ju izpildit interaktivu timekla lietotni, atjauninot datus un atjaunojot interfeisu. Izmantojot
Speedometer 2.0, veicu vairakas iteracijas, lai ieglitu uzticamus rezultatus par katru parliku.

Turklat izmantoju tikla uzraudzibas riku Wireshark, lai analizé€tu katru parliku un
novertétu to datu savaksanas prasmes. Mérkis bija saprast, kadi dati tiek nosiititi no parlikiem
uz ar&jiem serveriem un vai ir kadas privatuma vai droSibas riska pazimes.

Nobeiguma veicu phishing parbaudes, izmantojot Python kodu, lai parbauditu, kura
parlika ir vislabaka aizsardziba pret launpratigiem timekla vietnu uzbrukumiem. Mes
izmantojam https://phishtank.org [1] pieejamas URL adreses, lai identificEtu un noveértétu
bistamu vietnu klatbiitni katra parlika.

P&tijuma rezultati sniegs plasu skatu uz katru parliku, ta darbibas atrumu, droSibas
funkcijam un privatuma politiku. ST informacija palidzés lietotajiem izvéleties piemérotako
parliku saviem individualajiem vajadzibam, nemot véra gan veiktspéju, gan drosibu.

Materiali un metodes
Bija vajadzigs lejupieladét nepiecieSamos interneta parlikus:
e Google Chrome: Versija 99.0.4854.100 [2]
e Mozilla Firefox: Versija 98.0.1 [3]
e Microsoft Edge: Versija 99.0.1150.46 [4]

https://doi.org/10.17770/het2024.28.8260
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e Brave: Versija 1.41.112 [5]
e Opera: Versija 85.0.4340.80 [6]

Lai spétu salidzinat katru parloku, vajadzg€ja atrast informaciju par to droSibas
specifikacijam un analizeét. Galvenokart par svarigakajiem droSibas lidzekliem izvélgjos jau
iebiivetus timekla parlika drosibas funkcijam:

e VPN: Veértéts, vai parluki piedava iebiivetu VPN funkciju, kas nodrosina drosu interneta
savienojumu.

e AdBlocker: Novertéts, vai parluki piedava iebiivétu reklamu bloké&taju, kas palidz
noverst traucgjosu reklamu saturu.

e Safe Browsing: Izpétita parluku sp€ja bridinat lietotajus par potenciali kaitigam timekla
vietném.

e Failu kriptéSana: Noverteta parliku iesp&ja nodrosinat failu kriptéSanu, lai aizsargatu
lietotaju datu droSibu.

e Privatuma reZims: Pétita funkcija, kas bloké izsekoSanas sikdatnes un nodrosSina
lietotaju anonimitati un privatumu.

e Anti-Phishing: Novértéta aizsardziba pret pikskeréSanas méginajumiem, bridinot
lietotajus par potencialiem apdraud&umiem.

1. tabula
Iebuvets
Timekla VPN |AdBlocker Safe Browsing Failu —[Privatuma JAnti-
parliiks Kripté$ana |reZims Phishing
Google
Chrome Nav |Nav Google Safe Browsing Nav Ir Ir
Mozzila
Firefox Nav |Ir Google Safe Browsing Nav Ir Ir
Opera Ir Ir Phishtank Nav Ir Ir
Brave Ir Ir Google Safe Browsing Nav Ir Ir
Microsoft Defender
Microsoft Edge|[Nav _|Ir SmartScreen Nav Ir Irt2

Izmantotas tehnologijas:
e WireShark- Tikla uzraudzibas riks, izmantots, lai analizétu datu parraides starp
parlukiem un serveriem.
e Speedometer 2.0 [7]: riks, kas tiek izmantots, lai m&ritu interneta parliku veiktsp&ju.
e Visual Studio Code: ir bezmaksas un viegli pielagojams koda redaktors.
Ka arT tika izmantota Python valoda, ar papildus bibloteku Selenium, izmantota phishing
parbaudém, lai automatizétu timekla vietnu apmekl€jumu un identificétu potenciali
launpratigas vietnes.

Rezultati
Saturs Raditaja Analize ar Wireshark, Izmantojot tikla uzraudzibas riku Wireshark, tika
analizeéti dazadu timekla parliku veiktie savienojumi, lai noskaidrotu to privatuma un datu
savakSanas prasmes. Rezultati ir $adi:
e Microsoft Edge: Veic savienojumus ar Scorecard Research un dazadam Microsoft un
Bing doméniem, noradot datu savakSanu tirgus pétijjumiem.
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e Google Chrome: Veic savienojumus ar Google API un optimizacijas vadlinijam,
uzsverot savas datu savakSanas un telemetrijas funkcijas.

e Firefox: Veic savienojumus ar Mozilla, Amazon un dazadam citam doméniem, noradot
datu savaksanu personalizeétu saturu ieteikumu noltkos.

e Brave: Veic savienojumus ar dazadiem serveriem, tostarp go-updater.brave.com un
brave-core-ext.s3.brave.com, kas norada uz datu savakSanu un atjauninajumu iegtisanu.

e Opera: Veic savienojumus ar dazadiem serveriem, tostarp merchandise.opera-api2.com
un easylist-downloads.adblockplus.org, kas varétu noradit uz datu apmainu saistiba ar
Opera produktiem un pakalpojumiem.

1855 192.
1882 192.
1883 192.
1141 182.
1142 192.
1143 192.
1193 192.
1194 192.
1195 192.

168.
168.
168.
168.
168.
168.
163.
168.
168.

Co CO 0O DO 0O CO 0O CA oA

238
230
230

238
230
238

DNS
DNS
DNS
DNS
DNS
DNS
DNS
DNS
DNS

Standard
Standard
Standard
Standard

query response @xa561 A business.bing.com CNAME business-bing-com.b-@@@5.b-msedge.net CNAME b-80@5.b-mse..
query response @x8f56 AAAA business.bing.com

query response @x@b3f HTTPS business.bing.com

query @xelee AAAA bzib.nelreports.net

istandard

query @xd77b A bzib.nelreports.net

Standard
Standard
Standard
Standard

query @xa482 HTTPS bzib.nelreports.net

query response @xa482 HTTPS bzib.nelreports.net

query response @xd77b A bzib.nelreports.net CNAME bzib.nelreports.net.akamaized.net CNAME a416.dscd.akam.
query response @xelee AABA bzib.nelreports.net CNAME bzib.nelreports.net.akamaized.net CNAME a416.dscd.a.. .

Attels 1

Phishing Majaslapu Parbaude, izveidotais Python kods (phishing_check)

check_url(url}:
warnings_count
failed urls

browser = webdri
browser.get(url)

Attels 2

Attels 3

parbaudija visus 5 parlukus, lai noteiktu, kuram ir vislabaka bistamu vietnu redzamiba.
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Rezultati sadi:
TERMINAL

-:\Users\ninya\OneDrive\Desktop\Python proj> python phishing_check.py

Kopejais URL skaits: 1@

Bridinajumi par bistamibu: 95
AtklaSanas koeficients: 95%

parbaudit Sos URL: http://shopeecfficial.com.ph https://cinemarkk.com/ http://cinemarkk.com/ https://cinesmarkhoyts.com/ hi
PS C:\Users\ninya\OneDrive\Desktop\Python proj>» D

Attels 4
2. tabula
Atklasanas koeficients
Timekla parliiks [URLs|Bridinajumi (%) Neizdevas atvért URL
Google Chrome |100 |76 76% 7
Mozzila Firefox [100 |80 80% 4
Opera 100 |95 95% 5
Brave 100 |92 92% 4
Microsoft Edge [100 (79 79% 4

Speedometer2.0 veiktspgjas salidzinajums, lai noveértétu parliku veiktsp&ju, tika izmantots
Speedometer2.0. Rezultati sadi (videjais darbibu skaits miniite):

Table 1
Speedometer 2.0
Standartnovi| Procentualais
Timekla parliks| Interacija 1-10 | Vidéjais rezultats rze novirziens
Google Chrome [140.9-157.7 145 3.7 2.60%
Mozilla Firefox |147.8-153.4 151.1 1.4 0.90%
Opera 135.0-156.9 147 4.3 2.90%
Brave 171.2-176.6 1745 1.4 0.81%
Microsoft Edge  [166.6-178.9 172 2.7 1.60%

Salidzinot Speedometer2.0 rezultatus, var redzet, ka visiem parliikkiem ir lidziga veiktspgja,
taCu ir nelielas atSkiribas. Petfjuma rezultati liecina, ka vislabakais parluks Speedometer 2.0
testa ir Brave.

Secinajums
Petijuma rezultati liecina, ka vislabakais parliks gan droSibas, gan veiktsp€jas zina ir
Brave. Tas ir apstiprinats ar:

e Datu drosiba: Wireshark analize paradija, ka Brave ir minimali savienojumi ar argjiem
serveriem, kas norada uz lielaku privatumu, salidzinot ar citiem parlikiem.

e Phishing aizsardziba: Python koda parbaude radija, ka Brave bridinaja par bistamam
lapam visbiezak (92%), liecinot par ta efektivo anti-phishing funkciju.

e Veiktspgja: Speedometer 2.0 testa rezultati atklaja, ka Brave ir visaugstakais vid&jais
rezultats (174.5 runs/min) un minimalaka veiktsp&jas svarstiba, kas to padara par labako
izveli attieciba uz parliika atrumu un stabilitati.

Parrunatie faktori liecina, ka Brave un ar1 talu neatpaliek Opera ir labakais parliiks gan
drosibas, gan veiktsp&jas zina. Tomér ir janem vera, ka So secinajumu vargja ietekmét dazadi
faktori, pieméram, datora komponentes, interneta savienojuma atrums un citi apstakli.
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Summary
Taking all these factors into account, it can be concluded that Brave emerges as the best
browser in terms of both security and performance. However, it's important to acknowledge
that several factors could have influenced these findings, such as computer components,
internet connection speed, and other variables.

Bibliography
[1] "Phishtank," [Online]. Available: https://phishtank.org/. [Accessed 19 Aprilis 2024].
[2] "Google,” [Online]. Available: https://www.google.com/chrome/privacy-on-the-web/. [Accessed 19

Aprilis 2024].

[3] "Mozilla," [Online]. Available: https://www.mozilla.org/en-US/firefox/new/. [Accessed 19 Aprilis
2024].

[4] "Microsoft," [Online]. Available: https://www.microsoft.com/en-

us/edge/features/security?form=MA13MO0. [Accessed 19 Aprilis 2024].
[5] "Brave," [Online]. Available: https://brave.com/learn/. [Accessed 19 Aprilis 2024].

[6] "Opera,” [Online]. Available: https://www.opera.com/secure-private-browser. [Accessed 19 Aprilis
2024].

[7] "Browserbench,” [Online]. Available: https://browserbench.org/Speedometer2.0/. [Accessed 19 Aprilis
2024].

63



RTé 5 | 28. starptautiska studentu zinatniski praktiska konference
REZEKNES TEHNOLOGIJU AKADEMIJA Cilveks. Vide. Tehnologijas

JSON FAILA KA DATU GLABASANAS VEIDA PIELIETOSANAS
PRIEKSROCIBAS
THE ADVANTAGES OF USING A JSON FILE AS A DATA STORAGE
METHOD

Authors: Artis Laizans, e-mail: al20142@edu.rta.lv
Scientific supervisors: Jurijs Musatovs, e-mail: jurijs.musatovs@rta.lv
Rézeknes Tehnologiju akadémija
Atbrivosanas aleja 115, Rézekne, Latvija

Abstract. The aim of this work is to showcase adventages of utilizing JSON (JavaScript Object Notation)
files as a data storage method which outperforms tradditional MySQL database when there are hundreds and
thousands of records of data resulting to shorter load times and less extra load to MySQL database.

Keywords: MySQL, JSON, speed, database, loading, load.

levads

Biezi vien kad lietotajs apmeklé kadu majaslapu, katru reizi tiek veikts pieprasijums uz
datubazi. Piem@ram internet veikals, katru reizi kad lietotajs izvelas kadu preci pievienot
grozam, §1 informacija tiek saglabata datubaze, tadejadi ja lietotajs aizver lapu vai atgriezZas
velreiz informacija tiek nolasita no datubazes un tiek ielad€ta un att€lota lietotajam. Ja katru
dienu majaslapu apmekle 1000 lietotaju un katru dienu vizmas 100 lietotaji pievieno kaut vienu
preci grozam, tad ierakstu skaits datubaze palielinas, un katru reizi kad ir nepiecieSams atrast
kadu konkrétu ierakstu, datu nolasiSanas laiks kluist 18naks.

ST pétijuma mérkis ir noteikt datu nolasi$anas atrumu no datubazes un JSON faila, p&c
tam analiz€t un salidzinat rezultatus pie 1,100,100,10000 ierakstu skaita gan JSON gan MySQL
un aprekinat videjo laiku pie 10 testiem.

Tehnologijas
o XAMPP - programmatiras pakotne lai izveidotu un darbinatu web serveri lokali;
e PHP - serverpusé izpildama skriptu valoda, kas galvenokart tiek izmantota web izstradg;
e MYSQL - datubazes parvaldibas sistema, ko izmanto daudzi uznémumi un organizacijas
visa pasaulg;
o JSON - viegli lasams datu apmainas formats. Tas ir populars veids, ka parsttit un saglabat
strukturetus datus;

Eksperimenta process

Vispirms bija nepiecieSams izstradat test€Sanas vidi ar kuras palidzibu var€tu veikt
dazadas darbibas ka: veikt testu, ierakstu izveide, testa atiestatiSana un iegiito datu att€loSana
un aprékinasana (1. att€ls). Testa vide sastav no 2 failiem, 1. fails ir lietotdja saskarne un
JavaScript funkcijas un 2. fails ir PHP fails ar klasi priek$ funkciju izpildes. Sada arhitektiira
lauj gan att€lot gan parvaldit testa vidi bez nepieciesamibas atkartoti ieladét lapu kad tiek
izsaukta kada no darbibam. Pieméram péc “Generate New Records” pogas nospieSanas,
izmantojot AJAX, informacija tiek nostitita uz PHP failu kas p&c tam izveido attiecigo ierakstu
skaitu un to atgriez atpakal lietotajam un “Total Records Generated” mainas uz tagadgjo skaitu.
P&c pogas “Test” nospieSanas PHP atgriez laiku kas bija nepiecieSams gadijuma ieraksta
nolasiSanai no datubazes un JSON un katrs laiks tiek saglabats atseviska mainigaja kas katru
reizi saskaitas kopa un tiek dalits ar “Total Records Tested” vertibu lai aprékinatu vidgjo laiku.

https://doi.org/10.17770/het2024.28.8261
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MySQL
Time
Average Time

Data

0.00021409988403320312
0.00021409988403320312

{"account”:"1" "property":"1" "services":
[{"1d":"example","data": "test"},

JSON
0.00022202137145996094
0.00022292137145996094

1"account":1."property”:"1","services":

[{"1d":"example","data": "test"},

n_n n_n

"1d""example”."data""test"}, "1d""example","data" "test"}.

{"1d""example”,"data":"test" }]}

Total Records Generated
Total Records Tested

1"1d":"example","data" "test"}]}

Generate New Records: | 1

| | Generate New Records | | Reset Test | | Test |

Test Nr.

1. 0.00021409988403320312

MySQL JSON

0.00022292137145996094

1. attéls. Testa vide

Testa ierakstu izveido$ana

Lai iegtitu maksimali precizus datus, nolému izmantot identisku datu kopiju kas tiktu
ievietota gan datubaze gan saglabata JSON faila, dinamiski mainas tikai viena vertiba kas ir ID,
un JSON faila nosaukums ir dinamiskais ID un ta paplasinajums. Katru reizi, kad tiek funkcija

tiek izsaukta, visi ieprieksgjie dati tiek izdzesti.
public function generateData($count){
$host = 'localhost’;

Susername = ‘root';
$password = ' ';
$database = "test';

$conn = mysqli_connect($host, %username, $password, $database);
if (!$conn) {
die("Connection failed: " . mysgli_connect_srror());

N
I

Shost = §_SERVER['DOCUMENT ROOT'];
array_map('unlink', glob($host. ' /json/*')};

$sql = "DELETE FROM test";
mysqli_guery($conn, $sql)

for ($i=1;%i<=$count;$i++){

$json = array();

$json['account’] = 3%i;

%$json[ 'property'] = "1";

$json['services'] = array(
array('id'=>"example’, 'data’'=»"test'),
array('id'=>"example’, 'data’'=»"test'),
array("id'=»>"example’, 'data’'=>"test")

y:
)3

$sql = "INSERT INTO test (account, property, services)

WVALUES (".%json['account'].”, ".8%jsen[ 'property’'].", '".json_encode($json[ services'])."")";

mysgli_query({$conn, $sql);

file_put_contents({$host.'/json/".$i.".Jjson’,
N
J

$this-»records = &count;
mysqli_close($conn);

json_encode($json));

2. attels. Datu pievienoSana.

Testa ierakstu nolasiSana un atruma apréekinasana
P&c pogas “Test” nospiesanas tiek izpildits sekojosais kods (3. attéls). Sakuma tiek
izvelets gadijuma ieraksts kas tiks meklets gan datubazeé gan ka JSON fails, péc tam katra
funkcija atgriez mekl&jamo ierakstu (jau gatava nolasama formata) un laiku kas tika pateréts
ieraksta atraSanai. Talak katra funkcija tiek paradita atseviski (attéls 4. un 5.)
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$test = new test();
$response = new stdClass;

if (isset($_GET['action’])){

if (%_GET['action'] == "records'){
$response->records = $test-»records;
telseif ($_GET['action’'] == "test'){

$record = $test->randomRecord();
list($mysglData, $mysqlTime) = $test->retrisveFromMySQL($record);
list($jsonData, $jsonTime) = $test->retrieveFromISON{$record);

$response->mysgl_time = $mysglTime;
$response->Jjson_time = $jsonTime;
Sresponse->mysql_data = $mysglData;
$response-»>json_data = $jsonData;
telseif ($_GET['action'] == 'generate’){
if (isset($_GET['records'])){
if (is_numeric($_GET[ 'records"])}{
$test-»>generateData($_GET[ ‘records’]);
$response-»records = $_GET[ 'records’];

-

}

$response = json_encode($response);
die($response);

3. att€ls. Funkciju izpilde un datu atgrieSana
public function retrieveFromMySQL($value) {
$host = "localhost’;
fusername = "root’;

$password = H
Sdatabase = "test';

$conn = mysqli_connect($host, %username, $password, $database);
if (1%conn) {
die("Connection failed:

. mysgli_connect_error());

}

$start_time = microtime(trus);
$query = "SELECT * FROM test WHERE account=%value”;
$result = mysqli_query(%conn, %query);
if (mysqli_num_rows($result) » @) {
$row = mysqli_fetch_assoc{$result);
¥
$end_time = microtime(true);
mysqli_clese($conn);

$row[ "services’] = json_decode($row['services']);
return [$row, $end_time - $start_time];

4, attels. Datu nolasiSana no datubazes
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public function retrieveFroml]SON($value) {
$host = § SERVER[ 'DOCUMENT ROOT'];

$start_time = microtime(trus);
if (file_exists(%host. /json/".%value.’ . json')){
$data = file_get contents($host.'/json/'.3%value.’ .json’);
}
$end time = microtime(true);
return [json_decode($data, true), $end tTime - $start_time];

5. attéls. Datu nolasiSana no JSON faila

3. Testu veikSana un datu apkopoSana
Sakuma tika veikts tests lai noteiktu vidéjo maksimalo atrumu kad datubaze ir tikai 1
ieraksts, un 1 JSON fails (6. att€ls). P&c tam tikai veikti pargjie testi (7,8,9 attéls).
MySQL JSON
Time 0.00011897087097167969 0.00013494491577148438
0.00018651485443115233 0.0001650571823120117

"account”:"1","property":"1"."services": {"account":1,"property":"1","services":
[{"1d":"example" "data":"test"}. [{"1d":"example","data": "test"}.

Average Time

Data {"1d":"example","data": "test"}. {"1d""example","data" "test"},
{"1d":"example"."data":"test" } ]} {"1d""example","data" :"test" } ]}
Total Records Generated 1
Total Records Tested 10
Generate New Records: |1 | | Generate New Records | | Reset Test | | Test |
Test Nr. MySQL JSON
10. 0.00011897087097167969 0.00013494491577148438
9. 0.00023484230041503908 0.00016188621520996094
8. 0.00026351214399609375 0.00017499923706054688
7. 0.0002319812774658203 0.0001628398895263672
6. 0.00017118453979492188 0.00016689300537109373
5. 0.00014400482177734375 0.00014391217041015625
4. 0.00013208389282226562 0.00013899803161621094
3. 0.0001678466796875 0.0001881122589111328
2. 0.00025010108947733906 0.00016808509826660156
1. 0.00014901161193847636 0.0002079010009765625

6. attéls. 1 ieraksts 10 testi
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MySQL
0.0002367768096923828
0.00026607513427734375

Time
Average Time

{"account":"20" "property":"1" "services":

[1"1d":"example","data": "test"},

JSON
0.00021910667419433594
0.00022461414337158204

{"account":20,"property":"1" "services":
[{"1d":"example","data": "test" },

Data "1d""example” "data" "test"}, {"d""example" "data" "test"},
"1d""example” "data" "test"}]} {"d""example" "data" "test"}]}

Total Records Generated 100
Total Records Tested 10
Generate New Records: |1DU | | Generate New Records | | Reset Test | | Test |

Test Nr. MySQL JSON
10. 0.0002367768096923828 0.00021910667419433594
9. 0.00023603439331054688 0.0002281665802001953
S. 0.0003170967102050781 0.00024008750915527344
7. 0.00023603439331054688 0.0002231597900390625
6. 0.00023698806762695312 0.00020503997802734375
A 0.0002608299255371094 0.0002281665802001953
4. 0.0003309521484375 0.0002510547637939453
3. 0.0002589225769042969 0.00021314620971679688
2. 0.00023412704467773438 0.0002181529998779297
1. 0.00027298927307128906 0.0002200603485107422

7. attels. 100 ieraksti 10 testi
MySQL JSON
Time 0.0007798671722412109 0.000225067138671875

Average Time 0.0007911443710327149

0.00021963119506835939

"account":"618" "property":"1" "services": | {"account":618."property":"1" "services":
Data [{’_'id" Mexample" "data""test"}, [{'_'id" Mexample" "data":"test"},
{"1d":"example”,"data" "test"}, {"1d""example”,"data":"test"},
{"1d""example","data" "test"}]} {"1d""example""data""test"}]}
Total Records Generated 1000
Total Records Tested 10
Generate New Records: [1000 | [ Generate New Records | | Reset Test | [ Test |
Test Nr. MySQL JSON
10. 0.0007798671722412109 0.000225067138671875
9. 0.0008280277252197266 0.0002200603485107422
8. 0.00078382763671875 0.0002231597900390625
7. 0.0007607936859130859 0.00022292137145996004
6. 0.0007929801940917969 0.00021910667419433594
5. 0.000782012939453125 0.00021696090698242188
4. 0.0007679462432861328 0.000225067138671875
3. 0.0007801033908203125 0.00020003318786621094
2. 0.000782012939453125 0.00021195411682128906
1. 0.0008518695831298828 0.0002319812774658203

8. attéls

. 1000 ieraksti 10 testi
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MySQL JSON
Time 0.003733013153076172 0.00024390220642089844
Average Tune 0.00613400936126709 0.00024950504302978516
"account”:"6091" "property”:"1" "services": | {"account”:6091 " property":"1" "services":

[{"1d""example" "data" "test"} [{"1d":"example" "data" "test"}

Data

{"1d":"example","data":"test"}, {"1d":"example","data" "test"},
{"1d""example","data""test" } ]} {"1d""example","data""test" }]}

Total Records Generated 10000
Total Records Tested 10
Generate New Records: |10[]00 | | Generate New Records | | Reset Test | | Test |

Test Nr. MySQL JSON
10. 0.005733013133076172 0.00024390220642089844
9. 0.007334021072387695 0.00024199485778808594
§. 0.006660938262939453 0.0002560615539550781
7. 0.005751132965087891 0.0002491474151611328
6. 0.005934953689575195 0.00026702880859373
3. 0.00671696662902832 0.000244140625
4. 0.005727052688598633 0.0002589225769042969
3. 0.005861043930033711 0.00025391578674316406
2. 0.005810976028442383 0.00023293495178222636
1. 0.005789995193481445 0.00024700164794921875

9. attéls. 10000 ieraksti 10 testi

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0 I ——— I . | ] ]
1 100 1000 10000

EMySQL mJSON

10. attéls. Grafiski attelots datu nolasiSanas atrums

Secinajumi

Ka redzams 10. atte€la, datu nolasiSana no JSON faila vienmer ir daudz atraka neka no
datubazes. Jo vairak ir ierakstu jo atrak tos bus nolasit no JSON faila neka no datubazes,
pieméram ja ir nepiecieSams saglabat groza informaciju par katru lietotaju un vidgji diena
veikalu apmekle 10,000 lietotaju, un ja 1,000 lietotaju veic pasttijumu vai jebkadu darbibu ar
grozu kura biitu jasaglaba tad izdevigi to ir darit JSON faila, tadejadi ietaupot datubazes
resursus un paatrinot informacijas nolasisanu. Sai metodei ir arf slikta puse, ja pieméram ir
nepiecieSams saglabat svarigu vai privatu informaciju tad obligati janodroSina ierobezota
piekluve JSON failu mapei, un ja tas netiek pilniba vai pareizi izdarits informacija var tikt
nopludinata, tapéc tada gadijuma glabat informaciju datubaze ir labaka un droSaka izvéle.
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Uzskatu ka Sis pan€miens ir diezgan noderigs situacijas kur informacijas nav privata vai svariga
un ja katru dienu tiek veikti simtiem vai tikstoSiem jaunu ierakstu.

Summary

As seen in picture 10. reading data from a JSON file is always much faster than from a
database. The more records there are, the faster they will be read from a JSON file compared
to a database. For example, if it's necessary to store cart information for each user and on
average 10,000 users visit the store per day, and if 1,000 users make an order or any action
with the cart that needs to be saved, then it's advantageous to do so in a JSON file, thus saving
database resources and speeding up information retrieval. However, this method also has its
downsides. For instance, if it's necessary to store important or private information, restricted
access to the JSON file directory must be ensured. If this is not done properly, information
could be compromised, making storing the information in a database a better and more secure
choice in such cases. | believe this approach is quite useful in situations where the information
Is not private or critical, and hundreds or thousands of new records are being made every day.
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levads

Paris pedgjo gadu laika lielie valodas modeli (LLM) ir attistijusies no jaunizveidotam
tehnologijam lidz praktiski lietojamiem rikiem. Lielais valodas modelis ir sava veida
masinmacisanas atzars, kas paredzets apmacit neirontiklus, kas spg&j apstradat dabisko valodu
(NLP). [1] Lielie valodas modeli, piem&ram, GPT-3, tiesam ir revoluciongjosi dazadas jomas,
ieskaitot timekla izstradi. Sie modeli ir spgjigi saprast, klasificét, apkopot, parstradat
(parveidot), mekl&t un generét cilvékam lidzigu tekstu pamatojoties uz iegiito informaciju. Ka
ar §ie modeli ir loti svarigi miisdienu maksliga intelekta algoritmiem, kas spgj apstradat un
radit teksta saturu, un tie ir plasi izmantoti dazadas jomas, pieméram, valodu tulkoSana, teksta
klasifikacija, jiitu analizé, teksta generé$ana un jautajumu atbildeSana. Sie modeli tiek
apmaciti ar lielu datu apjomu no dazadiem avotiem, dazi no tiem satur pat simtiem miljardu
tekstvienibu jeb tokenu (tokens). Lielo valodas modelu gadijuma datu apjomu méra ar
tekstvienibam.

Tekstvieniba ir teikuma unikala dala, ta varbut vards, burts, burtu kombinacija, vardu
kopa vai baitu seciba. Moderni lielie valodas modeli ir balstiti uz transformera (transformer)
pielietosanas, kas bija anonséts 2017. gada. [2] Lielie valodas modeli bitiski paplasina
iesp€jas, ko dators var darit ar tekstu. Peédgjo gadu popularakie lielie valodas modeli ir
GPT-3.5, GPT-4, Gemini, LLaMA, Falcon, Cohere, PaLM, Cloude v1. [3] Pateicoties sp&jai
generét logisku tekstu neatSkiramo no cilvéka rakstita varianta, lielie valodas modeli tagad
tiek izmantoti loti plasi, sakot no satura izveides lidz klientu apkalposanas t€rz€Sanas
robotiem.

Petijjuma merkis: apmacit LLM klasifikatoru atpazit rupjibu lietotaju zinojumos.

Uzdevumi:

1) sagatavot datu kopu;

2) apmacit LLM;

3) novertet atpaziSanas precizitati.

Materiali un metodes
Lai izveidotu datu kopu ar piemériem un veiktu klasifikacijas testu, par pamatu tika
panemti 15 lamu vardi un 15 labi vardi, kas tika izmantoti teikumu generéSanai
ar ChatGPT 3.5 [4-5] palidzibu, lai raditu gan labas, gan sliktas frazes. Tad darba autori
izmantoja So datu kopu, kas sastavéja no 15 labam un 15 sliktam frazém, lai veiktu
klasifikacijas testu un aprékinatu precizitati (Accuracy) ar kltidu matricas (confusion matrix)
palidzibu. Dotaja eksperimenta tika izmantota maksliga intelekta apmacibas riku Cohere [6],
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lai veiktu teksta analizi un apmacitu lielo valodas modeli. Saskana ar Cohere prasibam, lai
lielo valodas modeli pielagotu (customization) individualajiem klasifikacijas mérkiem ir
nepiecieSams t0 sagatavot, izpildot vairakus solus. Pirmkart, ir jaizstrada un jasagatavo
apmacibas dati, kas ietver piemérus un etiketes jeb klasifikacijas markierus, kas atbilst
v€lamajam uzdevumam. Tad ir jaizv€las piem&rots liela valodas modela arhitekttiras variantu,
kas atbilst uzdevumam, un javeic pielagoSanas procesa konfiguracija. P& tam notiek pats
pielagosanas process, kas ietver modela featuru izguves un svaru pielagosanu, izmantojot
apmacibas datus. Kad pielagosana ir pabeigta, modelis tiek parbaudits un novértéts izmantojot
testa datus, lai nodroSinatu ta efektivitati un pareizibu.

Rezultati un diskusija
Autoru izpildits eksperiments sastavéja no Sadiem posmiem:
1. Sagatavot datu kopu ar ChatGPT,;
2. Apmacit LLM Kklasifikatoru pielietojot Cohere.
Lai sasniegtu izvirzitus uzdevumus, tika sagatavota un apkopota datu kopa ar autoru
izveidotiem piemériem, ietverot gan labus, gan sliktus vardus:

1.tabula. Datu kopa ar LLM apmacibas piemériem

Teksts Klase
Bridge construction is progressing well. | Labi
You're such a dumbass. Slikti
| love eating asparagus. Labi
That's a load of bullshit. Slikti
The clock is ticking. Labi
You're such a jerk. Slikti

Lai izmantotu So datu kopu apmacibai un testéSanai, Cohere piedava izvéléties LLM
arhitektiiru. Klasifikacijai izmanto tikai Encoder dalu. [8] Sada veida modeli varétu bit
noderigi, pieméram, socialajos medijos vai citas platformas, lai automatiski filtrétu un
klasificétu tekstualu saturu atbilstosi noteiktam prasibam. Saja datu kopa ir 30 frazes, kuras ir
15 labas frazes un 15 sliktas frazes. lzrietot pec datu kopas ir iesp&jams veikt klasifikacijas
kladu matrica un aprékinat precizitati (Accuracy).

Autori izmantoja playground opciju Cohere rika, kas atlauj veikt LLM apmacibu bez
koda rakstiSanas. Ar klasifikacijas opciju atri un vienkar$i tika apmacits LLM atpazit jeb
validét frazes pret zinojumiem ar rupjibam.

Validacija: lai novertétu modela veiktsp&ju un novérstu parapmacibu (overfitting), tas
tiek validets, izmantojot atsevisku datu kopu, kas nav izmantota apmacibai.

Testesana: kad modela izstrades posms ir pabeigts un tika izverteta ari ta veiktsp&ja
validacijas kopa, tas tiek testéts, izmantojot pilnigi atsevisku datu kopu, lai novertétu ta
generalo veiktspg&ju.
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OUTPUT

Value Confidence Level

fuck.
=

fuck you.

kill youreself.

(]

you are a bitch.

you should kill youreself.

1.attels. LLM apmaciSana, sliktos frazu ievadiSana
what a nice clock.
i have docked my ship.

1have a screw loose.

that was stupid.

igot knocked tf out

2.attels. LLM apmacisana, labos frazu izvadiSana

P&c datu kopu frazu ievadiSanas un izvadiSanas ar Cohera programmas palidzibu, tiek
veidota klasifikacijas tabula, ar klasifikacijas rezultatiem. Nemot véra izlasi, kura tika
panemtas 10 frazes, kuras 5 ir pozitivas un 5 ir negativas, tika izveidota Sada klasifikacijas
tabula (skat. 2. tabulu):

2.tabula. Klasifikacijas klidu matricas rezultati

Frazes 1 2 3 4 5 6 7 8 9 10
numurs

Reala 1 1 1 1 1 0 0 0 0 0
klasifikacija

Paredzeta 0 1 0 1 1 0 0 0 1 0
klasifikacija

rezultats FN TP FN TP TP TN TN TN FP TN

e True Positive (TP): gadijums, kad modelis pareizi atpazist pozitivo klasi.

e True Negative (TN): gadijums, kad modelis pareizi atpazist negativo klasi.

o False Positive (FP): gadijums, kad modelis nepareizi identificé negativo klasi ka
pozitivo (pazistot klidu, kad nav).

o False Negative (FN): gadijums, kad modelis nepareizi identificé pozitivo klasi ka
negativo (pazistot kludu, kad ir).

3.tabula. Klasifikacijas kltdu tabula

Paredzeta
klasifikacija
5+5=10 | 4slikti | 6 labi
Reala 5 slikti 3 2
klasifikacija | 5 labi 1 4
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Ka rezultata tika pielietoti 10 varianti, p&c rezultatiem ir iesp&jams spriest, ka reala
klasifikacija ir 5 = 5, bet paredzéta klasifikacija 4 = 6. P&c tabulas datiem, autoriem ir

izveidojies:
e TP=3
e TN=4
e FP=1
e FN=2

Lai aprékinatu precizitati (accuracy), ir jasaskaita pareizi klasificétie gadijumi (TP un
TN) un jasadala tos ar kopg€jo skaitu: Accuracy = (TP + TN) /(TP + TN + FP + FN).

Accuracy=(3+4)/(3+4+1+2)=7/10=0.7, tadgjadi precizitate ir 0.7 jeb 70%.

So LLM Klasifikatoru var integrét timekla lietotng, pielietojot Cohere API. Ir iesp&jams
parbaudit Cohere API integraciju, lai parliecinatos, ka ta darbojas pareizi un sniedz gaiditus
rezultatus. Ja nepiecieSams, var veikt pielagojumus vai uzlabojumus, lai optimizétu
integracijas veiktsp&ju un precizitati.

Secinajumi

Apmacita LLM Kklasifikatora precizitate sasniedza 70%. Tas nozimg, ka tas ir sp&jigs
pietiekosi pareizi klasific@t tekstu, aptuveni 7 no 10 gadijumiem. Kliidu matrica sniedz ieskatu
par modela veiktsp&ju un to, kada veida kludas tiek veidotas. Ka arf autoru novérojums, ka
modelis precizak atpazist garakas frazes neka isas. Ta izcel gan pareizi identificétas ("True™)
gan nepareizi identificétas ("False") pozitivas un negativas kategorijas. Ta ka autoru datu
kopa ir vienads skaits gan labu, gan sliktu pieméru, varam uzskatit, ka abu klasu vertgjums ir
lidzsvarots. Tomér joprojam ir svarigi nemt véra modela sp&ju pareizi identificét svarigako
klasi, kas vargtu biit atkariga no konkréta scenarija vai uzdevuma. Janem veéra, ka §1 pétijjuma
rezultati ir atkarigi no izmantotds datu kopas un izmeéra. Lai gan 70% precizitate var
izskatities laba, ta varbit atkariga no dazadiem faktoriem, pieméram, datu kvalitates, izméra
un sarezgitibas. So rezultatu varétu uzlabot, izmantojot papildu apmacibas piemérus,
pielagojot modela hiperparametrus vai izvéloties citus algoritmus.

Summary

In recent years, large language models (LLMs) have become practical technologies,
enabling natural language processing (NLP). LLMs, such as GPT-3, have introduced
revolutionary advancements in various fields, including web development. These models are
capable of understanding, classifying, aggregating, processing, searching, and generating
human-like text, thus creating a strong connection between customers and businesses. The
research aim is to train LLM to perform rudeness classification in user messages. The study
used both “positive” and “negative”” words, and the dataset was created with the assistance
of ChatGPT 3.5. Additionally, the study used the Cohera artificial intelligence training
platform to perform text analysis and train LLMs. Validation and testing results showed that
the average accuracy is 70%. These results can be integrated into web application using
Cohere API, with the ability to make adjustments and improvements to optimize integration
performance and accuracy.
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Abstract. The authors in this work provides insight into the significance of Artificial Intelligence (Al)
and provide a general overview of its strengths, weaknesses, and potential applications. Drawing upon
statistical data, the authors present a comprehensive description of Al systems and their impact on various
industries.
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Ievads
Maksligais intelekts (MI) ir izc€lies ka transform&joSs speks dazadas jomas, paatrinot
nozares un paplasinot cilvéka spgjas. Viena no interesantakajam MI lietojumprogrammam ir
programmu koda generéSana, kur MI algoritmi izmanto lielu datu kopu un sarezgitos
algoritmos, lai automatizétu programmatiiras koda veido$anu. Saja darba tiks aplikota MI
butiba un daudzsolosas iesp&jas programmu koda generé$anas joma.

1. Makshga intelekta butibas izpratne

Maksligais intelekts ir plass un sarezgits jédziens, kas ietver cilvéka intelektualo sp&ju un
procesu emulg$anu ar masinam [4]. Saja konteksta "intelekts" attiecas uz cilvéka sp&ju domat,
saprast, macities un pienemt lémumus. MI galvenokart tiek realizéts caur datoru sisttmam un
programmétam algoritmam, kas lauj maSinam veikt sarezgitas kognitivas funkcijas, kas
tradicionali bija raksturigas tikai cilvékiem.

Sis datoru sistémas ir nodroginatas ar algoritmiskam struktiiram, kas |auj tam macities no
datiem, saprast un interpretét cilvéka valodu, att€lus un citus datus, ka arT pienemt lémumus,
pamatojoties uz analizi un secinajumiem no Siem datiem. MI ietver vairakas tehnologijas un
pieejas, tai skaita [5]:

Masinmaciba: ST ir tehnologija, kas lauj datoriem macities no datiem un uzlabot savas
veiktspgjas, veicot specifiskus uzdevumus bez specifiskas programmeéSanas (skat.1.attelu).

Dabisko valodu apstrade: ST tehnologija lauj datoriem saprast cilvéka rakstito un runato
valodu, ka arT komunicét ar cilvékiem $aja valoda.

Datorredze: Tas ir pielietojumu lauks, kas saistits ar datoru sp&ju interpretét attelus un
video, ka arT saprast un analizet to saturu.

Dzila masinmaciba: ST ir Tpasa maSinmacibas apaks$nozare, kas izmanto dzilo neironu
tiklu arhitekttiru, lai veiktu sarezgitus un augsta limena datu analizes uzdevumus.
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1.attels. MaSinmacibas shéma

Kopuma MI ir atvéris iesp&jas jaunam iesp&jam cilveces attistiba, piedavajot 1idz Sim
nebijusas iespgjas, lai uzlabotu produktivitati, inovacijas un cilvéku dzives kvalitati dazadas
jomas, sakot no medicinas lidz finans€m un no izglitibas lidz izklaidei.

2. MI potencials programmu koda generéSana

Programmu koda generéSana ietver programmatiiras koda automatizétu veidoSanu,
uzdevumu, ko tradicionali veic cilvéki programmeétaji. Tomér ar progres€josajiem MI
sasniegumiem, Ipasi maSnmaciba un dabisko valodu apstradg€, situacija strauji mainas. MI
vadita koda generéSana piedava vairakas pievilcigas iespgjas:[3.1][3.2]

Atra prototipé8ana un iteracija: MI vadita koda generéSana paatrina programmatiras
izstrades ciklu, automatizgjot atkartotus uzdevumus. Tas lauj atri prototipet (skat.2.att€lu) un
veikt daudzas iteracijas, laujot izstradatajiem bez piillem eksperimentet ar dazadam koda
struktiram un funkcionalitatem.

Protatype implementation:

<nl>Task Managers/nl>

: taskTitle
skbescription,

2.attéls. ChatGPT koda prototips

Koda Optimizacija: MI algoritmi var analizét esos$as koda bazes, lai identificétu ne-
efektivus koda fragmentus un liekos elementus (skat.3.att€lu). Pielietojot optimizacijas
tehnikas, MI vaditie koda generatori var radit efektivaku kodu, uzlabojot veiktsp&ju un
samazinot resursu paterinu.
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Unoptimized Version:

Immasrick

(axT) L
max = arr{c];
{ 1m 1z arr. length; i++) {
{arefi] > max) {
max = arcfi];

In the optimized version, we utiize the built-in “Bath.sax{ ) - function elong with the spresd
operator (.. . ") to efficiently find the madmum number inthe ammey: This approach simplifies the
«code and is Ekehy to perfonm better, especially for lerge smeys, compared to the manual iteration

in the unoplimized version.

3.attels. ChatGPT optimize kodu

Prasmju nepietickamibas parvaréSana: Globala pieprasijjums péc prasmigiem
programmatiiras izstradatajiem parsniedz pieejamo talantu bazi. MI vadita koda generéSana
piedava risindjumu, automatiz€jot programmatiras izstradi. Lietotaji, kas nav eksperti, var
izmantot MI rikus, lai raditu funkcionalu kodu, samazinot atkaribu no loti specializétam
programmesanas prasmeém.

Dabiskas valodas programmeéSana: Progress dabisko valodu apstrade ir lavis MI
modeliem interpretét un generét kodu no cilvékiem saprotamiem aprakstiem (skat. 4.att€lu).
Sada paradigma, pazistama ka dabiskas valodas programm@sana, atvieglo komunikaciju starp
izstradatajiem un maSinam, optimizg€jot kodéSanas procesu.

i chaeeT
Protams!

Latviesur *Fa izstrdiiu progremm, es !EI.Ij B=totajiemn efekini parvsbdit sevus uzdensmus”

.l'-'.r;a!u: °| de=yelop a program that alloss vsers to efficienthy meanage ther tacks "
WEcw "kch entwickds =in Programm, das es Bertzern ermaglicht, thre Audgaben eficiant zu

werwalten.”

4.attels. ChatGPT valodas apstrade

Domena specifiska koda generéSana: MI modeli, kuri ir apmaciti ar domé&nam
specifiskiem datu kopumiem, var radit kodu, kas pielagots konkrétiem pielietojumiem vai
nozarém (skat. 5.att€lu). Vai nu tas ir tieSsaistes tirdzniecibas platformas, veselibas apriipes
sisttmas vai finanSu programmatira, MI vadita koda gener&Sana var radit pielagotus
risindjumus, kas optimizeti konkrétai nozarei.
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Protams! Seit ir vienkfiris piemérs kods Senerianas, kns ipedi pisligots doménn specifisknje wlodei
(D5L) -8 ir valoda, kes ir specifiska konkeétai problemai vai uzdevismeam.

Seji pimmni irveidosim 5 Geners unikdius identifilatons (D) samkstam studesty vindism,
lur katram studentami ir unikils 1D numurs.

self.1d_counter =

(self, student_mame):
self.1d_counter +=

students = [

znerator( )
_generator .gemerate_id{student) student 1n studests}

studest, student_id in student ids. itess():
rint( ¥

Sis hods irweido DSL, kes Seners urikluss studesty D, izmentojot pinms tis burty akeonimis no

students viirds un pieaugoiu numunESanu ¥ | ir vienkiris, sty sfektive piemérs DSL izmantoSansi
jproblému risindSanai, kes specifisha konkeétai jome - Saj8 gadijums, studentu datu parvaldibei.

S5.attels. ChatGPT domeéna specifiska koda generésana

3. lespéjamas gritibas un aspekti

Neskatoties uz MI iesp&jam, ta vadita koda generéSana rada vairakas gritibas un
izaicinajumus, kuriem ir japievérs ipasa uzmaniba. Sie izaicinajumi ietver jautajumus par kodu
kvalitati, droSibas ievainojamibam, &tiskam sekam un nepiecieSamibu p&c cilvéka uzraudzibas.
Koda kvalitate: Lai gan MI var automatiski generét kodu, tas ne vienmér nodro$ina optimalu
kvalitati. Genergtais kods var biit sarezgits, neefektivs vai nepietickami pielagots konkrétajam
uzdevumam. Tas var radit sarezgitibas nakamajas izstrades stadijas un palielinat turpmakos
riskus.

Drogibas ievainojamibas: MI vadita koda generéSana var radit drosibas riskus, ja
algoritmi nenem véra potencialas droSibas ievainojamibas vai nelauj identificét droSibas
trikumus koda izstrades laika. Generétais kods var saturét neaizsargatas koda fragmentus, kas
paklauti launpratigai izmantoSanai vai uzbrukumiem [1.3].

Etiskas sekas: M1 vadita koda gener&Sana var radit etiskus jautajumus saistiba ar atbildigu
izmantoSanu un iesp&jamam sekam sabiedribai. Pieméram, ja algoritmi tiek apmaciti ar datiem,
kuriem ir iebildumi saistiba ar privatumu vai diskriminaciju, generétais kods var atspogulot $os
ierobezojumus vai nevienlidzibu [1.1].

NepiecieSamiba péc cilvéka uzraudzibas: Lai novérstu problémas un noverstu
neparedzétus rezultatus, MI vaditajam koda generéSanai nepiecieSama regulara cilvéka
uzraudziba un parbaude. Cilvéka parraudziba ir nepiecieSama, lai novértétu generéta koda
kvalitati, identific€tu drosibas riskus un novertétu etiskos aspektus [2.1].

Dinamiskas programmatiiras izstrades dabas dgl ir nepiecieSama pastaviga MI modelu
pielagosana un pilnveidosana, lai saglabatu saskanotibu ar mainigajam prasibam un tehnologiju
attistibas tempu. Tas prasa ievérojamus resursus un laiku, ka ar1 prasa nepartrauktu uzmanibu
no attiecigajiem izstrades komandu locekliem.

Kopuma, lai gan MI vadita koda generésana piedava daudzas prieksrocibas un inovacijas
iesp€jas programmatiiras izstradg, ir jabut uzmanigiem pret Siem izaicinajumiem un nodroSinat,
ka tiek veikti atbilsto$i pasakumi, lai mazinatu negativas sekas un uzlabotu §is tehnologijas
izmantoSanas drosibu un efektivitati.

Ir svarigs aspekts, kas janem véra, runajot par MI un ta darbibu. Jasaprot, ka MI, tada
veida ka tas eksist€ Sodien, nav pilniba autonoms tada nozimée ka cilveka intelekts. M1 sist€mas
ir izstradatas un uzprogrammétas ar cilvéka palidzibu, lai veiktu konkrétus uzdevumus un
pienemtu l@€mumus, pamatojoties uz iepriek§ definétam vadlinijam, algoritmiem un datu
kopam, ko defingjis izstradatajs.

79



Tadel, kad MI rikojas kada konkréta veida, tas nedarbojas autonomi vai pienem l€mumus
tapat ka cilveki. Ta vieta tas seko instrukcijam un modeliem, kas definéti ta programmeé&Sanas
laika. Sis atkirigais aspekts ir bitisks, it Ipa§i nemot véra &tiskas sekas un atbildibu par MI
ricibu. Ja MI algoritms pienem tendenciozu lémumu vai rada negaiditas sekas, atbildiba galu
gala gulstas uz dizaineriem, izstradatajiem un tiem, kuri apmacija MI modeli, nevis pasu MI
sistému. ST atikiriba palidz nodrosinat to, ka, izmantojot MI tehnologijas dazadas jomas, ir
izveidoti atbilstosi dros§ibas pasakumi, sist€émas parredzamiba un atbildiba.

Secinajumi
MI piedava nepieredzetas iesp€jas paatrinat programmatiiras izstrades procesus, uzlabot
koda kvalitati un parvarét prasmju trikumu programmatiras inzenierija. Kamér MI
tehnologijas turpina attistities, tas integréSana programmatiiras izstrades darbplismas sniedz
lielas inovaciju un efektivitates prieksrocibas. Tomér ir svarigi MI vaditai koda generéSanai
pieiet pardomati, risinot jautajumus saistiba ar kvalitati, droS§ibu un &tiskajam sekam, lai
izmantotu visas MI prieksrocibas.

Summary

Artificial Intelligence has emerged as a transformative force in program code generation,
offering unprecedented opportunities to expedite development processes, enhance code quality,
and overcome skill gaps in software engineering. As Al technologies continue to evolve, their
integration into software development workflows provides significant advantages in innovation
and efficiency. However, it is crucial to approach Al-driven code generation thoughtfully,
addressing concerns related to quality, security, and ethical implications, to leverage all its
benefits.
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Abstract. Within the research the most important factors affecting the grain yield and their impact
indicators were considered. The application of CHAID decision trees and neural networks in forecasting
aspects of the grain-growing industry was investigated. In the study, the organic agricultural companies of the
Latgale region, which are engaged in grain cultivation, were selected and the harvest volumes of the companies
and their influencing factors were collected. Based on the collected data, grain yield forecasting was performed
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levads

Petjjuma aktualitate saistama ar to, ka graudkopibas nozares nepartrauktas izmainas un
izaicinajumi, kas ietver dazadu faktoru ietekmi uz graudaugu razas apjomiem, prasa
graudkopibas uznémumiem pielagoties jaunam tehnologijam, tostarp maksliga intelekta
metozu pielietoSanu razas prognozeSanai, lai saglabatu konkur€tsp&ju un sekmétu ilgtspejigu
attistibu.

Pétijuma probléma ir, ka tradicionalas razas prognozeéSanas metodes, kas atkarigas no
cilvéka sprieduma, biezi ir nepietickamas un neobjektivas, tapec, lai nodrosinatu precizas un
uzticamas prognozes graudkopibas uzn@mumam, ir bitiski izmantot maksliga intelekta
metodes razas prognozeSana.

Pétijuma meérkis: izpétit CHAID 1émumu koku un neironu tiklu metozu pielietojumu
graudkopibas nozares uznémumu razas prognozesana.

Pétijuma uzdevumi:

1. Izpetit graudkopibas nozares teorétiskos aspektus.

2. Analizet graudaugu razu ietekméjosos faktorus.

3. Veikt CHAID Iemumu koku un neironu tiklu metozu pielietojumu graudaugu razas
prognozesanai.

4. lIzteikt secinajumus un izvirzit priekSlikumus.

P&tijuma objekts: graudkopibas nozare, prognozesana.

P&ttjuma priekSmets: razas prognozesanas iesp&jas graudkopibas nozares uznémuma.

Hipotéze: maksliga intelekta metozu pielietojums uzlabo graudkopibas nozares
uznémumu razas prognozesanas precizitati.

P&tijuma periods: no 2008.gada lidz 2023.gadam.

Pielietotas pétisanas metodes: dokumentu analize, analizes metode, monografiska jeb
aprakstoSa metode, grafiska metode.

https://doi.org/10.17770/het2024.28.8264
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Materiali un metodes

Graudkopiba ir viena no vadoSajam lauksaimniecibas nozarém, kur ik sezonu
lauksaimniekiem nakas saskarties ar izaicinajumu — efektivi planot un istenot darbibas, lai
paaugstinatu razu un tas kvalitati [1]. Tomér graudaugu razas apjomi var but atkarigi no
dazadiem to ietekméjosiem faktoriem, 1idz ar to, ir nozimigi izp&tit to parametrus un ietekmes
raditajus. Nemot veéra to, ka ziemaju, tas ir, graudaugu kuri tiek s€ti rudeni un vasaraju, ka ari
pargjo graudaugu razu ietekméjosie faktori var butiski atskirties, petijuma ietvaros netiks nemti
veéra ziemaju graudaugu s€jumu razu ietekmé&joSie faktori. Nozimigakie graudaugu razu
ietekmgjosie faktori un to raditaji apkopoti 1. tabula [2] [3] [4] [5] [6] [7] [8] [9] [10] [11].

1.tabula
Graudaugu razu ietekméjoso faktoru apkopojums (autores veidota)
ler( Faktors letekme Ietekmes raditajs
1 2 3 4
Digtsp€ja (grauda svars Labe:h_ga 21 g un vairak
L | hemot tikstos graudus) Videja 26-50g
’ Nelabvéliga 1-25¢g
Labvéliga 60 — 69 mm
N — . 70 — 83 mm;
5 Dlgtspeja (grauda s€Sanas Vidgja 23 59 mm
dzilums) —

’ Nelabvalica 84 mm un vairak;
& 22 mm un mazak
_ . Labvéliga 14,5 % un vairak
3 ?ﬁi‘:g;‘;g;afjgfs kvalitate Vidzja 13,1144 %
p Nelabveliga 13 % un mazak
Augsnes kvalitate (pHKCI Labveliga 6- 6_’5
4 ITmenis) Nelabveliga 3,9 un mazak
6,6 un vairak
Izs€jas norma (digtsp&jigu Labveéliga | 400 — 500 un vairak
5 s€klu daudzums uz vienu Vidgja 300 — 399
m2) Nelabvéliga 299 un mazak
Labveliga 20-25°C
. 26 — 31 °C;
6 Temperatiira Vidgja 7-25°C
- 32 °C un vairak;
Nelabveliga 6 °C un mazik
Labvéliga 50 —100 cm
7 Nokri$nu daudzums gada - 49 cm un mazak

Nelabveliga o
101 cm un vairak
Tradicionala augsnes apstrade -
8 Augsnes apstrades veids Minimala augsnes apstrade -
Tiesa s€ja -

Ka redzams 1. tabula, nozimigs faktors, kas ietekmé graudaugu razas apjomus ir
izmantotas graudu Skirnes s€klas digtsp€ja. Ir noteikts, ka tiek ietekmé&ta daudzu graudaugu
Skirnu agrina augSana péc s€klu izmera un svara, ka attelots 1.attela.
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Takstos graudu svars, g

Digtspéja, %

1.attels. Graudu svara ietekme uz digtsp€ju procentos [2]

Balstoties uz J. J. Blake, J. H. Spinka un C. Dyera pétijjumu, tiek noteikts, optimalais
s€8anas dzilums ir 6 cm, kas nodrosina stadu izturibu un labus razas digtsp&jas rezultatus [2].

Razas apjomus ietekm€ izvéleta graudaugu seklas kvalitate. Seklas kvalitates galvenais
raditajs ir proteina saturs graudos, kur E kvalitates klase tiek apziméeta ka augsta, ar proteina
saturs graudos >14.5 %, A kvalitates klase vidgja, ar proteina saturu graudos 14 %, ka ar1 B
kvalitates klase zema, ar proteina saturu graudos 12- 13 % [12].

Nozimigs faktors ir augsnes kvalitate, butisks raditajs kas raksturo augsnes kvalitati ir pH
limenis, kas lauksaimniekam ir saméra viegli nosakams veicot augsnes analizes, Kkas
graudaugiem kopuma, ir vidgji 6,0 Iidz 6,5 pHKCI.

Izs€jas norma var ietekmét razas lielumu, lidz ar to, tas kvalitati un razas apjomus.
Balstoties uz 1.tabula apkopotajiem datiem var secinat, ka augstakos razas apjomus var
sasniegt, ja izs€ja ir videji 400 — 500 digtsp&jigu seéklu uz m2.

Graudaugu augSanas procesu bitiski ietekmé temperatiiras diapazons. Optimala
temperatira tiek uzskatita par 20-25°C, kas nozimé, ka digsana ir efektivaka $aja temperatiiras
diapazona. Katrs 1°C temperatiiras paaugstinajums virs 23°C vid€jas temperatiiras samazina
graudaugu razu par aptuveni 10% [13], savukart temperatira virs 32 °C negativi ietekmé
graudauga augsanu, ka arT ir kritiska temperatiira, kas ilgstosi zemaka par 6 °C [14].

Nokri$nu daudzums ir nozimigs faktors graudkopibas nozar€. Ja nav pietickami daudz
nokriSnu, graudaugi nevar augt, un raZa var tikt ierobeZota. Lielakajai dalai graudaugu
nepieciesams no 50 lidz 100 cm lietus nokri$nu gada [4]. Mitruma vai sausuma stress rada
apméram 30—70 % graudaugu produktivitates zudumu kultiraugu augSanas perioda [5].

Ka redzams 1. tabula, tiek izSkirti trs augsnes apstrades veidi ar atSkirigiem
raksturojoSiem raditajiem. Tradicionala augsnes apstrade attiecas uz arSanu, kas ietver augsnes
apverSanu [7], kas nodrosina baribas elementu pieejamibu visa aramkartas slani, ierobezo
nezales, veicina pargjo tehnologisko operaciju vieglaku izpildi [6]. Minimalas augsnes apstrade
ir metode, kur neveic augsnes apveérSanu. Maksimalais kultivéSanas dzilums ir ne dzilaks par
10 cm un / vai noteikts augsnes virsma atstatajam augu atliekam procentualais segums
procentos, parasti 30%, ka ar1 pielietojot minéto metodi samazinas erozijas un garozas
veidoSanas risks, jo uz augsnes virsmas paliek salmu atliekas [9]. Savukart tiesa s€ja ir metode,
kur sekla tiek ievietota augsné, neveicot iepriek$€jas kulturas kultivéSanu, galvenokart tiek
izmantota sausos regionos. Samazinas sadiguso séklu un nezalu mehaniska apkaros$ana, tacu
nav iesp&jams izlidzinat nevienmeérigi izkliedetas augu atliekas. Pielietojot butiski ietaupas laiks
un nauda, tacu vienlaikus ir palielinats augu slimibu izplatibas risks [11].

Var secinat, ka graudaugu razu var ietekmet tadi faktori ka grauda svars, grauda séSanas
dzilums, s€klas kvalitate, augsnes kvalitate, izs€jas norma, gaisa temperatiira, nokriSnu
daudzums un augsnes apstrades veids, turklat katram no faktoriem tiek definéts ietekmes
raditajs uz graudaugu razu.

Graudaugu razas prognozeSana ir svarigs lauksaimniecibas aspekts, kas palidz
lauksaimniekiem pienemt apzinatus lémumus par audz&tajam kultiram [16], kas ir btiski
resursu optimizacijai un ieguldijumu planosanai ilgtsp&jigas razosanas nodrosinasanai [17].
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Graudaugu razas prognoz€Sanai var izmantot [émumu koku metodi, kas ietver
masinmacisanas algoritmu izveli un parametru noteikSanu, balstoties uz apmacibas paraugiem.
Lémumu koku metode tiek sekmigi pielietota graudkopibas nozarg, taja skaita razas
prognozésana, izmantojot apmacibas datus un izveidojot Iemumu koku, kura tiek paradita katra
funkcija ar mezglu, metode prognozé mérka mainigo un nodrosina vienkarSu interpretacijas
iesp&ju [18]. CHAID viens no izplatitakajiem 1émumu koku veidiem, kas tiek izmantots [19],
CHAID algoritms sadala mezglus, lai iegiitu hi-kvadrata (chi-square) vértibas. Hi-kvadrata
vertiba ir atSkiriba starp standarta, paredzamo scenariju un faktiskajiem rezultatiem, kas
novéroti datos. Maksimala hi-kvadrata vertiba ir statistiski nozimigakais rezultats CHAID
lemumu koka jeb spécigaka saikne starp diviem mainigajiem no atrastajam hi-kvadrata
vertibam [20].

Efektivs instruments razas prognozésana ir neironu tikli, kas var atrast pamata esoSo datu
att€lojumu bez manualas funkciju ievades, kur ir vairaki nelineari slani, kas parveido
neapstradatos ievades datus augstaka un abstraktaka att€lojuma katra slani. Neironu tikla
dzilumam ir batiska ietekme uz ta veiktsp&ju [21]. Neironu tikla izmantoSanai razas
prognozeésanai ir priekSrocibas salidzinajuma ar citam matematiskas modeléSanas metodem.
Neironu tikla tehnologiju izmantoSana lauj prognozét razas apjomus, pamatojoties uz tam
dotajiem attiecigiem datiem [22].

Var secinat, ka graudaugu razas prognozesana ir butisks lauksaimniecibas aspekts, kas

.....

nodros$inot precizas prognozes un atvieglojot [emumu pienemsanu lauksaimniecibas procesos.

Rezultati un izvertéjums
Lai raksturotu graudkopibas nozares uznémumus un to darbibas raditajus, tika izraudziti
Cetri Latgales regiona biologiskas lauksaimniecibas uznémumi, SIA “A”, SIA “B”, SIA “C”
un SIA “D”, kuru pamatdarbibas veids ir graudaugu audzeSana. Tika apkopoti razu ietekméjoSo
faktoru raditaji un razas apjomi SIA “A” no 2011. lidz 2023. gadam, SIA “B” no 2008. Iidz
2023. gadam, SIA “C” no 2013. lidz 2023. gadam un SIA “D” no 2013. Iidz 2023. gadam.
Apkopotie dati tika apstradati prognozejosas analitikas un statistiskas analizes programmatiiras
pakotng IBM SPSS Statistics, kur katrai no vértibam tiek pieskirts identifikators jeb kods.
Pétijuma metodologija balstas uz $adam darbibam:
1. Uz sakotng&jo datu pamata tiek veidots lemumu koks.
2. Uz to pasu datu pamata tiek konstrugts neironu tikls, kas tick apmacits.
3. Tiek veikta neironu tikla teste€Sana, lai varétu pie noteiktiem faktoru raditajiem veikt
razas prognozesanu.
Struktur€tu datu talakai analizei autore izmantoja IBM SPSS Modeler, Strukturétos datus,
kas tika apkopoti IBM SPSS Statistics un definéti ar faila nosaukumu “dati”, autore importgja
un apstradaja IBM SPSS Modeler, ka paradits 2. attela.

A

CHALD

/;ias_imenmfv
1

i | 1

H 1

dati.sav

CHAID
RaZas_intervals

2.attels. CHAID lemumu koka modelis (autores veidots)



CHAID lemumu koka analizes rezultata tiek defin€ta prognozeSanas faktoru nozimiba,
ka paradits 3. attela.

Temperatdra

Grauda_svars

Nokrigni

S&3anas_dzilums

lzs&jas_norma
T T T

3.attels. CHAID lemumu koka modeli definéta prognozesanas faktoru nozimiba
(autores veidots)

Ka redzams 3.3.attéla, balstoties uz CHAID lémumu koku analizes rezultatiem, ka
nozimigako graudaugu razu ietekméjosSo faktoru var defin€t “temperatiira”, tacu vismazak
nozimigu “izs€jas norma”.

CHAID lémumu koka modelis apkopo faktoru ietekmi un nozimibu, tacu, lai varétu veikt
graudaugu razas prognoze€Sanu, modelim nepiecieSams pievienot neironu tikla analizi, ka
paradits 4. attela.

cHalp

aias_intervals
| @ /:;;fas,m\ervéls
.dzlnsav’\ 1&’

Razas_{ntervals
'

v

Raias intervals

4.att€ls. CHAID un neironu tikla modelis (autores veidots)
Ka redzams 4. attéla, arT neironu tikla razas intervals tiek definéts ka mérkis, kas atkarigs

no pargjiem razu ietekmgjoSiem faktoriem, savukart neironu tikla definéta faktoru nozimiba
apkopota 5.attela.
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Temperatlra

Nokrigni

Sésanas_dzilums

Izs&jas_norma

Grauda_svars

Séklas_kvalitate

Augsnes_apstrade

Augsnes_kvalitite

BMUUUUUU

T T T T
0 02 04 08 0g 10

5.att€ls. Neironu tikla modeli definéta apmacibas faktoru nozimiba (autores veidots)

o

Lémumu koku un neironu tiklu apmacibas rezultata iegttie nozimibas faktori atSkiras
tapec, ka abos gadijumos tiek izmantoti dazadi apmacibas algoritmi, ka rezultata faktoru
ietekme var biit dazada. Katrs algoritms uzsver dazadas datiem raksturigas attiecibas, lidz ar to,
ir iesp&jams izprast kadi faktori katra no metodém ietekmeé modeli un prognozes.

Var secinat, ka balstoties uz CHAID [éemumu koku un neironu tiklu modeli faktors
“temperatiira” ir nozimigakais graudaugu razas prognoze€$ana, savukart vismazak nozimigs
faktors CHAID lémumu koku modeli ir “izs€jas norma”, bet [émumu koka modeli “augsnes
kvalitate”, kas pamatojams ar to, ka tie izmanto dazadus apmacibas algoritmus un uzsver
dazadas datiem raksturigas Ipasibas.

Lai parbauditu izveidota prognozésanas modela ticamibu, tiek veikta datu testéSana, tas
ir, no kopgja datu kopuma tiek atlasita pedeja datu rindina (SIA “D” dati par 2023. gadu) un
nodz@sta razas intervala vértiba, kas bija definéta ar “3” jeb “Vidg&ja”, robezas 3,0 — 4,0 t/ha
(fails “dati-test”), ar mérki, parbaudit vai apmacitais modelis atpazis zinamo vértibu, kura tika
nodzesta. Test€Sanas datu kopa ir savienota ar izveidoto CHAID Iemumu koku un neironu tikla
modeli, un test€Sanas rezultats att€lots datu kopa “Table” (6. attels).

IRaias_intervE'lls|Uznémuma_nosaukums Gads |Grauda_svars Sésanas_dzilums Séklas_lwalitéte|Augsnes_kvalit§te|
JSnuIIS SIAD 2023.... Vidgja Labvéliga Vidéja Labvéliga

| izséjas_norma | Temperatiira | Nokrizni | Augsnes_apstrade | $N-Razas_intervals | SNC-RaZas_intervals |
Labvéliga Melabvéliga Labvéliga Tradicion3la Vidéja (3,0-4,0) 0.692

6.attels. Prognozésanas modela testéSanas rezultati (autores veidots)

TestéSanas rezultats liecina, ka razu ietekm€joSo faktoru vértibas ar 69 % ticamibas
raditaju atbilst razas intervalam “vid€ja”, kas atbilst sakotn€jai datu vertibai, lidz ar to, var
uzskatit, ka izveidotais prognozesanas modelis ir saméra precizs.

Balstoties uz apmacitajiem datiem, graudkopibas nozares uznémumi var veikt nakama
gada raZzas prognozes, nemot véra iegiito ticamibas raditaju, kas sniegtu iesp&ju identific€t un
noverst iesp&jamas razas samazinasanas vai citus nelabvéligus razu ietekméjosos faktorus, kas
kopuma ietekmé uznémuma darbibu.

SIA “A” tika lugts sniegt informaciju par zinamajiem 2024. gada razu ietekmgjoSo
faktoru raditajiem, kas apkopoti 2. tabula.
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2.tabula
SIA “A” razu ietekméjoSo faktoru raditaji 2024. gada (autores veidota)

Nr.p.k. Eaktors Rﬁditﬁjs_2024. Ietekmes raditajs
gada
1 Vidgjais tuksto$ graudu svars (g) 50-55 Labvéliga (1)
2 Vidgjais grauda s€Sanas dzilums (mm) 30-40 Vidgja (2)
3 Vidgjais proteina saturs grauda (%) 62 Labvéliga (1)
4 Augsnes pHKCI 6,4 Labvéliga (1)
5 Izs€jas norma (s€klas uz vienu m2) 450 - 500 Labveliga (1)
6 Temperatiira graudu augSanas perioda - Videja (2)
(9
7 Nokri$nu daudzums (cm gada) - Nelabvéliga (2)
8 Augsnes apstrades veids Minimala (2)

Mainot augsnes apstrades veidu un ievieSot minimalo augsnes apstrades praksi ar jauno
tehnikas vienibu "Carrier", uznémums plano paaugstinat graudaugu razas apjomus par 5-7 %
gada. Sis lémums balstas uz uznémuma vadibas veiktajam analizém un prognozém, kas norada
uz efektivitates uzlaboSanu un lidzeklu ietaupijumu, samazinot augsnes apstrades izmaksas.
Veicot minimalo augsnes apstradi izs€jas norma tiks nedaudz palielinata.

Nemot véra to, ka laikapstaklu prognozésana nakamajam gadam ir sarezgits, teju
neiesp&jams uzdevumus, jo gan temperatiras raditaji, gan nokri$nu daudzums ir loti mainigi un
atkarigi no daudziem faktoriem, tiek veikts pien€mums, ka temperatiiras raditaji graudaugu
augSanas perioda saglabasies vidéjs, savukart nokriSnu daudzums biis nelabveligs.

Apkopotie dati par SIA “A” razu ietekmé&joSo faktoru raditajiem 2024. gada strukturéeti
IBM SPSS Statistics un pievienoti izveidotajam CHAID lémumu koku un neironu tikla
modelim, un iegttie rezultati apkopoti 7. attela.

RaZas_intervals | UznEmuma_nosaukums | Gads l Grauda_svars | Sé5anas_dzilums | SEklas_kvalitate ‘ Augsnes_kvalitate ‘

[SnuIIS SIA A 2024.... Labvéliga Vidéja Labvéliga Labvéliga
Ilzséjas_norma | Temperatira ‘Nokn’ér]i lAugsnes_anstréde | N-RaZas_intervals l$NC-Raias_intervéls_
Labvéliga Vidgja Nelabvéliga Minimala Loti nelabvéliga (1,0-1,9) 0.767

7.attéls. Graudaugu razZas prognozesanas rezultati 2024. gadam (autores veidots)

Balstoties uz izveidota prognozesanas modela rezultatiem par iesp&jamajiem 2024. gada
graudaugu raZas raditajiem, var secinat, ka nemot véra zinamos iesp&jamos razu ietekméejosos
faktorus 2024. gada raza ar 77 % ticamibas raditaju ar1 $aja gadijuma biis loti nelabvéliga, tas
ir, robezas 1,0 — 1,9 t/ha.

Lai paaugstinatu izveidota modela prognozéSanas ticamibu biitu nepiecieSams daudz
lielaks un daudzveidigaks datu apjoms, kas lautu modelim apmacities no daudzpusigakiem
datiem, tadgjadi bitiski uzlabojot prognozesanas efektivitati. Izveidoto 1émumu koka modeli
biitu nepiecieSams papildinat ar vél citiem graudaugu razu ietekmégjoSiem faktoriem, kas lautu
ieglit detalizétaku novert&jumu par iesp&jamo graudaugu razu nakotné.

Var secinat, ka balstoties uz CHAID lémumu koka un neironu tikla modela rezultatiem
par SIA “A” 2024. gada iesp&amajiem razas apjomiem, kas liecina, ka ar 77 % ticamibas
raditaju raza var bt loti nelabveliga (1,0-1,9 t /ha), nevar apstiprinat uznémuma vadibas
izvirzitas prognozes, ka augsnes apstrades veida maina no tradicionalas uz minimalo uzlabos
graudaugu razas apjomus.

Graudkopibas nozares uznémumu vaditajiem bitu nepiecieSams katru gadu apkopot
raditajus par graudaugu razu ietekméjosSiem faktoriem un graudaugu raZas apjomiem, un,
izmantojot jau apmacito prognozé$anas modeli, ka arT balstoties uz uznémuma riciba esosajiem
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datiem par nakamajiem darbibas periodiem, veikt graudaugu razas prognozi nakamajam
gadam, ka rezultata uzn€mums spétu pielagoties mainigajiem apstakliem, optimizet pieejamos
resursus un veikt nepiecieSamas darbibas iesp&jamas razas apjomu uzlabosana.

Secinajumi
Graudaugu razu var ietekm@t tadi faktori ka grauda svars, grauda sésanas dzilums, séklas
kvalitate, augsnes kvalitate, izs€jas norma, gaisa temperatiira, nokriSnu daudzums un augsnes
apstrades veids. Balstoties uz izveidoto CHAID lémumu koku un neironu tikla modeli ir
iesp&jams prognozet nakamo periodu graudaugu razas apjomus.

Summary
Author collected the most important factors affecting grain yield and their impact
indicators, as well as analyzed the application of CHAID decision trees and neural networks
in the grain growing industry. The data of the organic farming companies of the Latgale region
were collected on the harvest volume and the factors affecting it, based on which a decision
tree and neural network prediction model was created and trained, as a result of which grain
yield forecasts were made for the next periods.
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Abstract. Concrete is one of base materials for nowadays constructions and it is important to understand
its capabilities to ensure safety and longevity of construction. To enhance the properties of concrete, fibers are
used. These fibers increase both tensile strength and durability, prevents cracking and extends lifespan of
concrete. In this paper we will look at concrete tensile strength using scrap polymer fibers from sailing rope
manufacturer.

Keywords: Synthetic fiber, Reinforced concrete, tensile strength, three-point bending.

Introduction

Concrete is a fundamental building material thanks to its valuable properties. Heat
resistance, affordability and ability to withstand compression makes this material very popular and
useful in many constructions all over the world. The main weaknesses of concrete is brittleness,
weak tensile strength and low crack resistance leading to a drop in the fracture strength once
cracking has started [1].

Fiber Reinforced Concrete (FRC) is a concrete containing fibrous material which
increases its structural integrity. It contains short discrete fibers that are uniformly distributed
and randomly oriented [2]. FRC, in general, offer improved tensile strength, flexural toughness,
impact strength, energy absorption, and crack control compared to plain concrete [3].

The material of choice for reinforcement has been and remains to be steel [4]. But it has
some downsides, like corrosion when it meets with aggressive environment [5]. On the other
hand, synthetic fibers are immune to corrosion and have low thermal conductivity [6].

This research will investigate how much concentration of synthetic fibers in concrete
mixture affects its tensile strength.

Materials and methods
Fibers dimensions: thickness of 0.4 mm, 1 mm wide and 42mm long. Plastic fibers were
taken from scrap sailing rope string. These are Polypropylene/Polymethyl blend fibers, where
75% is polypropylene (PP) and 25% Polymethyl (PM).
“Sakret BE” concrete mixture was chosen due to its simplicity of work and good
repeatability of sample making. To make concrete using this mixture, only water and fibers
should be added.

https://doi.org/10.17770/het2024.28.8265
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Fig. 1 Plastic Fibers Fig. 2 Concrete mixture

The most important parameter for this study is concentration of fibers.

Dimensions of mold is 60 (W) x 60 (H) x 270 (L) mm and knowing desired amount of
fibers measured by kg/m? it is possible to calculate the mass of fibers which should be added to
sample. For calculations is used following formula:

k
Fiber mass (kg) = fiber concentration (m_g3> x mold volume (m?)
1)
If desired fiber concentration is 2 kg/m*® and mold volume is 0,000972 m?, then in this
case, added fiber mass should be 1,94 grams.
Desired concentrations and fiber weight per sample is shown in Table 1.

Table 1.
Fiber mass for desired concentration
concentration )
(kg/m?) Fiber mass (g)
2 1,94
5 4,86
8 7,78

This experiment consists of 4 fiber concentrations which is: plain concrete without fibers,
2 kg/m?3, 5 kg/m® and 8 kg/m?3. For each of them will be made and measured 3 samples.

Sample preperation
This section will detail the process of preparing samples used for testing strength of fiber
concrete.

1. Prepare fibers.

Using scale with accuracy of 0,0lmm to measure weight of fibers for each sample
group.

Measure Empty Mold Weight.

Mix Concrete with Water.

Fill Molds and Weigh.

Calculate Plain Concrete Weight for One Sample.

N

©o ok w
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10.

e Subtract the weight of the empty mold (step 3) from the weight of the filled
mold (step 5). This difference represents the weight of the plain concrete for
one sample.

Measure Concrete for Fiber-Reinforced Mix.

e Weigh out three times the amount of plain concrete weight calculated in step

6 and pour it in separate container for mixing.
Add Fibers While Mixing.

e While mixing the concrete, gradually add the pre-measured fibers for one

sample group. This makes better dispersion and minimizes fiber clumping.
Pour Fiber-Reinforced Concrete into molds and lightly tap it on the ground to let air
bubbles leave concrete.
Clean mixing container and repeat from step 7 for rest of sample groups.

Fig. 3. Samples ready to cure ‘

After concrete has been cured for 48h, it could be freed from mold and continue curing
for next 8 days.

Results

The testing is performed on “Zwick/Roell Z150” material testing machine which can
provide 150 kN of force applied to test sample.
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For testing is used three-point bending test where lower points are 220mm apart from
each other. Testing speed are 10mm/s and test end conditions are:
e Actual force is less than 80% of maximal force achieved at test.
e Deformation more than 20mm.
The study measures the maximal force and maximal deformation of concrete samples.
For all tested samples the test end factor was force drop more than 80%.

Max force
300
258
252
238 244 242
250 237234 97 219 202 225
200
S 150
100
50
16
o ™
0 0 0 2 2 2 5 5 5 8 8 8
Fiber concentration (kg/m?3)

Chart 1. Maximal force for each sample.

One sample of three from plain concrete group was unsuccessfully tested and further it
will not be considered. The graph reveals that maximal force remains relatively constant across
all fiber concentrations, meaning that while synthetic fibers enhance post-cracking behavior,
they do not significantly affect the concrete ability to withstand initial peak forces.

Deformation
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Chart 2. Maximal deformation for each sample.
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This bar graph (Chart 2) correlates increased fiber content with greater deformation,
indicating improved flexibility. Samples with 8 kg/m? fiber exhibit the highest deformation,
demonstrating significant enhancements in energy absorption and crack resistance.

Force compared to deformation

300
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200
=
o 150
S 2 kg/m3
o
- 3
100 ——5kg/m
——8 kg/m?3

50

0
o0 10 20 30 40 50 60 70 80 90 10,0 11,0
Deformation (mm)

Chart 3. Force compared to deformation.

On Chart 3 we can better observe tendency of increased force endurance based on
measuring devices travel distance. Also, distance traveled by 8 kg/m? fiber concentration is
double compared to 5 kg/m®. Average force after the concrete has cracked for 8 kg/m? is 106
kgf and for 5 kg/m? is 59 kgf. Unfortunately for 2 kg/m? test end conditions was met too soon
to compare it to the rest fiber concentrations, but in the graph we can see that yellow line has
started to stay horizontal.

Fig. 5. Cross-section of sample

Results and discussion
Based on the end results, all of samples sustained approximately 236 kgf force. This
shows that maximal force is not affected by amount of fibers in concrete. When the fiber
concentration was increased from 5 kg/m?® to 8 kg/m?, the post-cracking force resistance
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increased by 55.6%. This also is shown as the deformation at 8 kg/m?® was 11,31 mm compared
to 4,62 mm at 5 kg/m?, indicating improved flexibility.

Summary

This study examines the impact of synthetic fiber concentrations on the mechanical
properties of concrete, focusing on post-cracking behavior through three-point bending tests.
Results indicate that while maximum force resistance remains constant across varying fiber
levels, deformation characteristics improve significantly with higher fiber concentrations.
Specifically, increasing fiber content from 5 kg/m? to 8 kg/m’ enhances post-cracking force
resistance by 55.6%, demonstrating the fiber role in enhancing flexibility. In conclusion, higher
fiber concentrations can substantially improve concrete performance offering valuable insights
for designing more resilient concrete structures.
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Abstract. Within the framework of the LBTU Malnava College project "The influence of growing
conditions on ornamental plants", a study was conducted, the aim of which was to evaluate the influence of the
sky on the growth of ornamental plants and herbs and the phenolic content of mint and lemon balm leaves when
grown in an urban garden. According to the obtained results, it was concluded that the differences in phenol
content are more significant only for mint and this difference can be influenced not only by the fact that the plants
were grown in an urban environment, but also .by many other factors such as climate, fertilization, soil
composition, precipitation, etc

Keywords: urban garden, phenols, peppermint, lemon balm.

levads

Tgjas, tai skaitd piparmétru un citronmelisas satur dazadu limenu fenola savienojumus,
tostarp fenola skabes, flavonoidus un taninus, kas veicina tas garSu, aromatu un potencialos
ieguvumus veselibai.

Petijumu rezultati liecina, ka fenola savienojumi t&ja var piedavat dazadus ieguvumus
veselibai, tostarp antioksidantu, pretiekaisuma un potencialu kardioprotektivu iedarbibu.
Tomeér specifiska ietekme uz veselibu var bit atkariga no tadiem faktoriem ka individuala
vielmaina, kopgjais uzturs un dzivesveids.

Ideja par augu audzeSanas eksperimentu pilsétvidé Latvijas Biozinatnu un tehnologiju
universitates agenttiras “Latvijas Biozinatnu un tehnologiju universitates Malnavas koledza”
(turpmak teksta - LBTU Malnavas koledza) doc&tajiem un 1sa cikla augstakas profesionalas
izglitibas studiju programmu “Uznémejdarbiba lauksaimnieciba™ un “Augkopiba” studentiem
tapa sadarbiba ar Reézeknes pirmsskolas izglitibas iestades “Rukitis” (turpmak teksta PII
“Rukitis”) vaditaju, kas jaunieSiem - topoSajiem lauksaimniecibas virziena specialistiem
piedavaja iestades teritorija veikt puku dobju ierikoSanas projektu un pétit ka mainas fenolu
saturs augu lapas, ja tos audze pilsétvide.

Kopuma urbana darzkopiba piedava plasu priekSrocibu klastu, kas veicina vides
ilgtsp&jibu, kopienas labklajibu un individa veselibu un laimi. Atbalstot pilsétas darzkopibas
iniciativas un piedaloties tajas, cilvéki var dot ieguldijumu veseligaku, dinamiskaku un
noturigaku pilsétu veidoSana.

Petijuma meérkis
Projekta inovativo raksturu veidoja ideja par urbana darza eksperimentu, iesp&ju robezas
garSaugus integréjot dekorativo augu dobg&. Izveidojot urbana darza pétijuma bazi Rézeknes PII
“Rukitis” teritorija, pétjuma merkis - izvertét debespuSu ietekmi uz dekorativo augu un
garSaugu augSanu un pamatot dekorativo augu un garSaugu integrésanas iespéju pilsétvides
objekta teritorija un pétit ka mainas fenolu saturs augu lapas, ja tos audze pilsétvide salidzinot
ar datiem literatara
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Materiali un metodes
Ikviens augu audzetajs ir ieintereséts, ieglt augstu kvalitati gan attieciba uz razu, gan augu
dekorativo izskatu. Lai sasniegtu So meérki, ir javeic pareiza, ekonomiski un agronomiski pamatota
mésloSana, ko nav iespg&jams nodrosSinat bez zinaSanam par augsnes agrokimiskajiem raditajiem. Lai
noteiktu augsnes méslojuma vajadzibas un izveletos atbilstoSus augus, projekta tika veikta augsnes
agrokimiska izp&te (1.tabula).

1.tabula
Pétijuma Vietas augsnes agrokimiskie raditaji (autoru veidota)
Raditajs Vertiba
Augsnes veids Pv
Granulometriskais sastavs mS
Organisko vielu saturs, % 5,7
Augsnes reakcija, pHKCL 7,5
Kustiga fosfora saturs 141
(mg/kg)
Kustiga kalija saturs (mg/kg) 73

Analizgjot augsni izm&ginajumu vieta var secinat, ka granulometriskais sastavs ir
malsmilts- pozitivais §ada tipa augsnei — labi laiz cauri Gideni, tapéc tada augsné nekad nestaves
lieks tidens. Tacu lidz ar @ideni atri izskalojas ar baribas vielas, augsne atri izzist, un ta ir loti
biezi jalaista. Organisko vielu saturs veért€§jams ka augsts, tau svarigi, lai kultGraugu
izvietojums un agrotehnika biitu tada, lai noverstu strauju organisko vielu satura samazinasanos
augsné. Augsnes reakcija vért€§jama ka normala un augsne nav jakalko, §ada augsné labi augs
lielaka dala augu. Fosfora saturs augsné vertéjams ka vidgjs, kalija daudzums ka zems. Regulari
méslojot kultiiraugus, jauztur esoSaja limeni fosfora un kalija saturs augsné. legitie
agrokimiskie raditaji ir viens no kriteérijiem, kas noteica dekorativo augu un garSaugu izveli.

Kopgjais fenolu saturs piparmétru un citronmelisas lapu paraugos tika noteikts
spektrofotometriski, lietojot Foltna-Cokalti reagentu. Katrs analiz&jamais paraugs tika $kidinats
destiléta idenT un filtréts. Skidumi sajaukti ar 0.2 N Folina-Cokalti reagentu. Péc 5 minatém
pievienots natrija karbonata Skidums. P&c 2 h sagatavoto paraugu uzglabasanas istabas
temperattira tiek mérita Skidumu gaismas absorbcija, ka salidzinaSanas Skidumu izmantojot
destilétu tideni. Izmantots 760 nm liels gaismas vilna garums (KaSkoniene, 2009; Wabaidur et
al., 2020; Augspole et al., 2018).

Projekta petijuma TistenoSana un rezultatu apkopoSana tika izmantotas ari
visparzinatniskas pétisanas metodes: datu ieguve, analitiska, aprakstosa.

Uzsakot projekta TstenoSanu, tika veikta atbilstosu literatiiras avotu izp&te, veidojot ta teorétisko
pamatojumu.

Rezultati un to izvertéjums

Urbana lauksaimnieciba piedava inovativus risindjumus partikas raZoSanai, ilgtsp€jigai
attistibai un pils€tu iedzivotaju iesaistei lauksaimniecibas procesos. Cilveki bieZi izmanto savus
balkonus vai pagalmus, lai izveidotu mazus personigus darzus. Tas ir veids, ka racionali tiek
izmantota ierobeZotu platibu, nodro$inot iesp&ju audzet svaigus produktus vai radit estétisku
vidi. Ari LBTU Malnavas koledzas pétijumu projekta tika apvienoti estetiskums un
praktiskums: tika izveidota pievilciga vide un izaudzéti partika lietojami augi — piparmé&tra
(Mentha piperita) un citronmelisa (Melissa officianalis).

Ka zinams, dazadu fenolu savienojumu saturs liela méra nosaka partikas produktu
antioksidativas paSibas. Antioksidanti piedalas daudzu cilvéka kermena funkciju kontroleSana
Oksidacijas procesa rezultata cilvéka organisma veidojas brivie radikali. Sie radikali ir svarigi
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elpoSanas un vielmainas procesa nodrosSinasanai. Tie iznicina ar1 sveSas bakterijas. Tomer, ja
kermeni antioksidantu aktivitate ir zema, brivie radikali var veidoties parmériga daudzuma un
radit mediciniskas problémas. Vienlaikus antioksidanti kontrolé brivo radikalu veidoSanos
organisma (Augspole et al., 2012). Dabisko antioksidantu lietoSana ir saistita ar aizsargajoSu
iedarbibu pret daudzam slimibam, pieméram, sirds un asinsvadu slimibam, aptaukoSanos,
urincelu slimibam, vézi un citam (Klavins et al., 2017)
Kopgjais fenolu daudzums augu lapas, mg g(Biiyiikbalci, Nefir, 2008; Moraes-de-Souza
R.A et.al.,2007)
l.attels
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M Dati literatira ™ Pétijuma rezultati

Attela redzami dati par kop€jo fenolu daudzumu piparmétru un citronmelisas lapas, var
redzet, ka citos petijumos fenolu saturs bija nebiitiski augstaks un audzgjot pils€tvide tas ir
zemaks, ir vairaki faktori, kas to varétu ietekmét. P&tijumos, kas tika veikti citas valstis tie tika
veikti lauku vide, tacu LBTU Malnavas koledzas p&tijums tika veikts pilsétvidg, tacu ir arT citi
faktori, kas var ietekm@t, piem&ram, augu suga, ka redzams attéla citronmelisas lapas kopgjais
fenolu saturs ir butiski augstaks.

SaimniekoSanas prakse, tostarp mésloSana, apiidenoSana un kaitéklu ierobeZoSana, var
ietekmét fenolu saturu lapas. Pieméram, biologiskas audz&ésanas metodes var izraisit augstaku
noteiktu fenola savienojumu Itmeni, salidzinot ar tradicionali audz&tiem augiem. Ari vides
faktori, pieméram, klimats, augstums, augsnes sastavs un nokri$ni, var ietekmét fenola saturu
tgja. Pieméram, t&jas augi, kas audzeti lielaka augstuma vai vésaka klimata, var radit augstaku
noteiktu fenola savienojumu limeni, reag€jot uz vides stresa faktoriem ( Olszowy,2019)

Secinajumi
Piparmétra un citronmelisa ir augi, kurus var veiksmigi integrét urbanaja darza. legttie
rezultati liecina, ka audz&jot garSaugus lauku vid€ fenolu saturs ir nebutiski augstaks. Péc
ieglitajiem rezultatiem tika secinats, ka fenolu satura atSkiribas ir butiskakas tikai piparmétram
un So atSkiribu var ietekmét ne tikai tas, ka augi tika audzeti pilsétvide, bet art daudzi citi faktori
ka klimats, meslosana, augsnes sastavs, nokrisni u.c.

Summary

Within the framework of the LBTU Malnava College project "The influence of growing
conditions on ornamental plants", a study was conducted, the aim of which was to evaluate the
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influence of the sky on the growth of ornamental plants and herbs and the phenolic content of
mint and lemon balm leaves when grown in an urban garden.

During the development of the study, data available in the literature were compared on
the phenolic content of plant leaves and their changes when these plants are grown in an urban
environment. Analyzes of soil samples were also performed, after which the granulometric
composition of the soil, soil reaction, amount of organic matter and amount of macroelements
(phosphorus and potassium) were determined. Herbs were sampled (leaves) to determine the
amount of phenols in them.

According to the obtained results, it was concluded that the differences in phenol content
are more significant only for mint and this difference can be influenced not only by the fact that
the plants were grown in an urban environment, but also by many other factors such as climate,
fertilization, soil composition, precipitation, etc.

Pateiciba
Petijums izstradats projekta “AugsSanas apstaklu ietekme uz dekorativajiem augiem”
ietvaros, kas tika pieteikts un atbalstits LBTU Malnavas koledzas pétniecibas projektu konkursa
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Abstract. This work examines the evolution of website development for business, highlighting the shift from
complex, outsourced processes to artificial intelligence solutions. Initially, the development of websites required
technical expertise from specialized IT companies. With the development of technology, Al-powered tools such as
Wix and Squarespace now allow businesses to easily create their own 'business card' websites. The study looks at
a number of Al-based platforms, including Wix and Squarespace. This work benefits society by democratizing the
creation of websites and fostering a more efficient and dynamic digital ecosystem, boosting economic development
and enabling entrepreneurs to succeed in the online marketing.

Keywords: artificial intelligence, entrepreneurship, online marketing, website development,

levads

Attistoties informacijas tehnologijam, uznéméjiem ir paradijusas jaunas iesp&jas sava
brenda atpazistamibas veicinasanai izmantojot digitalo marketingu un viena no biezak
pielietotajam ir savas zimola majaslapas veidoSana ka uznémuma “vizitkarte”.

Digitalais marketings lauj uznémeéjiem mijiedarboties ar klientiem, un lietotajiem ir
iesp&ja meklet informaciju, produktus un servisus. Tas arT dod iesp&ju uzn€mumiem paplasinat
klientu loku [1].

Majaslapas izveidosana sakotngji bija sarezgits process, kas prasija specifiskas zinasanas,
tai skaita HTML, CSS, JavaScript un citas izstrades tehnologijas, Kuras visbiezak nezinaja
uznémuma darbinieki. D€l ta nacas pasitit majaslapas izstradi no IT uzp€émumiem, kas tiesi
specializgjas dotaja joma. Sis process nebija léts, ka ar atrs dél cilvéka individuala darba.

Tehnologijam turpinot attistities, ir paradijusies daudzi risinajumi, tai skaita ari
majaslapas tiek veidotas, pielietojot maksliga intelekta palidzibu, kas palidz tas veidot péc
konstruktora tipa, ka ar1 ir iesp&ja pilnvertigi pasam mijiedarboties ar maksligo intelektu ka
ChatGPT tas veidoSanai. Sie risindgjumi daudzos gadijumos varétu palidzét uznémumiem
pasiem izveidot savu “vizitkarti” bez palidzibas no arpuses un lidzeklu teérésanas, kuru var bt
loti ierobezots daudzums. Miusdienas vienkarSas ttmekla vietnes izstrades cena var biit no 350
Eiro (2024) [2], klat ir ikgad&ja vai ikménesa doména un uzturé$anas izmaksas aptuveni 50 Eiro
gada (2024) [3].

ST pétijuma ietvaros tiks izméginati vairaki publiski pieejami risinajumi, kas ir balstiti uz
maksliga intelekta, vienkarSas majaslapas “vizitkartes” izveidoSanai.

Materiali un metodes
Riki tiks salidzinati pe€c majaslapas izstrades atruma un izmaksam to uzturésana.

https://doi.org/10.17770/het2024.28.8267
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WIX [4] ir serviss majaslapas izstradei, kas balstas uz maksliga intelekta izmantoSanas.
Uzreiz péc registracijas sakas dialogs ar maksligo intelektu caur térzéSanas robota palidzibu
(skat. 1. att€lu), kur tas prasa pamata informaciju vajadzigo majaslapas aprakstam un saturam.

< WIX
+ H Tea Shop
Lot got startad with your sita setup M5
First, what do you want to call your site?

.....

Target Audience:

What kind of items do you offer aside from tea?

nd other accesories for tea

1. artéls. Dialogs ar maksligo intelektu

P&c vajadzigo datu ievades atveras majaslapas panelis ar lielu daudzumu dazadu
uzstadijumu majaslapas vajadzibam, kur var gan pievienot savu personigo doménu, aprakstit
piegades iesp€jas, pievienot un redigét majaslapa pieejamos produktus, ka ari iestatit apmaksas
veidus.

Majaslapas vizualas dalas veidoSana notiek tam paredzetaja sadala. To atverot, maksligais
intelekts, izmantojot sakotngji ievaditos datus, sak pats veidot visu majaslapas dizainu un
funkcionalitati. Viss process notiek aptuveni 1-2 miniites. Rezultata serviss attélo majaslapas
uzmetumu, kuru $aja posma var redigét, sazinoties ¢ata ar maksligo intelektu (skat. 2. att€lu).

-
Seasonal Favorites

Change Site Theme X

Limited Time Offer

N
—">» T N
Y

.

2. attels. Lapas izskata laboSana, izmantojot “catu” ar MI
Apstiprinot majaslapa dizainu, tai turpmak var manuali redigét jebkuru lapas elementu,

pievienot jaunu bloku no esoSiem un publicét (skat. 3. attelu), pec ka ta biis jau pieejama
jebkuram cilvekam, kam ir saites URL.
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3. attels. WIX veidota timekla vietnes sakumlapa
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Squarespace [5] ir laba alternativa WIX. Squarespace ari piedava maksliga intelekta
palidzibu, veidojot majaslapu. MijiedarboSanas ar to laika, tas uzdod vairakus jautajumus, kuru
rezultata no lietotaja sniegtajam atbildém un v€lmeém tas izveido majaslapu, kuru ari var
publicét, tikai par papildu samaksu (skat. 4. attelu).

Best Fitness Rezckne

S

Welcome to the

legendary Best
Fitness Rezekne!

Welcome to Fithess Legends

T

4. attéls. Squarespace veidota timekla vietnes sakumlapa

ChatGPT [6]. Gadijuma, kad ir vélme pasam iesaistities vismaz dalgji timekla vietnes
koda raksti$ana ir labs riks ChatGPT, kurs ir uzsacis savu darbibu 2022. gada novembri. Sis
riks ir balstits uz lieclajiem valodu modeliem (maksliga intelekta atzars), kas var atbildét ar teksta
izvadi, imitgjot cilvéku [7]. Kaut tas galvenais uzdevums nav domats taisit timekla vietnes, tas
var stipri palidzet ar to veidoSanu. ChatGPT spgj analizet cilvéka ievadito tekstu un izveidot
Html, CSS un citu kodu.

Lai veidotu ttmekla vietni ar ChatGPT palidzibu, vajadzigas minimalas zinasanas par
majaslapas uzbiivi, lai zinatu, kur un kadu kodu vajag ievietot un spét detaliz€ti aprakstit visas
savas veélmes. Jo detalizétak biis aprakstits, kadai jabut majaslapai, piemeéram, kadam jabiit
sadalam lapa, kadi elementi bis sadala, kadas krasas tiks izmantotas, kads bils izvietojums utt.,
jo kvalitativaku rezultatu sp€s izveidot dotais riks (skat. 5. attelu).
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o You

Hi. Help me please create a simple homepage using Html and Css for Tea shop. In Home page
there should be Title and picture with tea on top, lower vill be About us, where you can write that
company is family business 20 years old and values good tea, here you can add something from
yourself to look it good. Mext should be pictures and description with some most popular tea
tastes, pictures and desription is up to you, make them both & pictures and 5 descriptions to them,
but it should be appropriate picture to description. Description does not to be long, twenty words
should be enough, text should be written like some mythical legend. Next lower should be nice
looking invite to visit us and contacts, where you can write that we are located in Latvia, Rezekne
at some imaginary street. Home page should be decorated in appropriate to tea colors and fonts.
Feel free to ask some question about something if you need.

@& ChatGPT
Sure, let's create a simple homepage for your tea shop using HTML and CSS. Here's a basic structure

and styling:

html (%) Copy code

=meta

<meta

<title>Tea Kingdom</title:>

<link =
</head>
<body>
<header>
<div

<hil=Welcome to Tea Kingdom<

5. attéls. Instrukcijas ievade vietnes koda izstradei

Pétijuma ietvaros tika méginats izveidot vienkarSu timekla vietni t&jas veikalam,
izmantojot ChatGPT (skat. 6. attélu). Tika ievadits apraksts par sadalam, virsrakstiem, bildém,
aprakstu un citiem elementiem, kam lapa ir jabut. Atrak ka minttes laika riks sp&ja izveidot
Html un CSS kodu, ko apvienojot un pievienojot atbilstoSas bildes, vargja realizét un apskatities
rezultatu parlika. Turpmak maksligajam intelektam tika dotas papildu instrukcijas rezultata
uzlabosanai, ko tas néma véra un koriggja nepiecieSamos elementus, pieméram, parbidija
nepiecieSamo tuvak lapas centram, pievienoja robezas (ramjus), mainija krasas un izvietojumu.
So mijiedarbibu rezultata aptuveni 2 stundu laika ir izdevies izveidot salidzinosi nesliktu
timekla vietni, vai pamatu timekla vietnei paSam personigi nerakstot neko no Html vai CSS.

ChatGPT3.5 ir bezmaksas un pieejams ikvienam, kadel 2 gadu laika ir ieguvis lielu
popularitati ka studentu loka, ta art daudzas citas sferas.
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About Us

Our Most Popular Teas

L

6. attels. ChatGPT veidota timekla vietne

1. Tabula. Izmaksas

Serviss Sakotnéjas | NepiecieSamais | Maksa par Kopéjas Kopéjas
izmaksas laiks vietnes | uzturéSanu | izmaksas | izmaksas
Eiro izstradei gada pa 3 pab5
Dienas Eiro gadiem gadiem
Eiro Eiro
Web 350 14 [8] 50 500 600
izstradatajs
WIX 0 1+ 132 [9] 396 660
Squarespace |0 1+ 132 [10] 396 660
ChatGPT 0 1+ 50 150 250

Rezultati un diskusija

WiX sniedza &értu personigu mijiedarboSanos ar maksligo intelektu dialoga forma, lai péc
sniegtajam atbildém izveidotu timekla vietni, ka arT deva &rtu administratora paneli lapas
konfiguréSanai un redigéSanai. Rezultata tika sanemta pilniba stradajosa majaslapa ar
ieblivétiem apmaksas laukiem un funkcionali, kd izmantoSanai ir nepiecieSams iegadaties
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ménesa abonementu. Bez ta ir iespjams bezmaksas izveidot majaslapu bez apmaksas
funkcionala, bet kura joprojam biis publicéta timekl.

Squarespace nedeva iespgjas taisni komunic@t ar maksligo intelektu, bet ta vieta deva
izveleties vietes nosaukumu, t€mu, vajadzigas sadalas prieks timekla vietnes, ka ar1 izveleties
vietnes teksta lauku satura manieri — jautru, neitralu vai citas -, ko maksligais intelekts néma
vera, lai sniegtu rezultatu. Rezultata tika izveidota timekla vietne, kurai ari var redigét personigi
visu saturu, pievienot apmaksas funkcionalitati, bet jebkura gadijuma, lai to publicét timekl, ir
nepiecieSams iegadaties abonementu.

Secinajumi

Misdienu tehnologijas ir stipri gajusas uz prieksu. Kad uznéméjiem ir jaizveido vienkarsa
“vizitkartes” majaslapa vairs nav lieki jatéré laiks un lidzekli tas izveidoSanai. Ir pietiekami
daudz dazadu servisu, kas var palidzet $aja jautajuma, kur katrs piedava savu risinajumu, un
klients var mierigi izv€l&ties sev piemé&rotako variantu.

Majaslapas izveidoSana izmantojot maksligo intelektu notiek loti atri, tas sp&j no cilveka
ievaditas informacijas izveidot pamatu majaslapai burtiski minites laika, un turpmak ir
iesp&jams konfigurét uzstadijumus un rediget saturu, kas, tiesi ka sakotngjas izveidosanas laika,
notiek loti atri un vienkarsi lietotajam.

Sie servisi var biit arf labi instrumenti timekla izstradatajiem, kad ir vienkarsi pasatfjumi.
Maksligais intelekts lauj loti atri pabeigt pamata izstradi, kuru var precizet klienta vajadzibam.
Vienigais ir minuss, ka nav pieejas pie pasa koda redigéSanas lapai, tikai caur izstradataja paneli
timekla parlika ir pieejams lapas kods, ko var izmantot personigam vajadzibam.

Izmaksu zina izdeviba ir neslikta pie ta, ka jebkura bridi var jebko bezmaksas redigét
timekla vietng, par ko timekla izstradataji parasti prasa papildus Iidzeklus. VienkarSas
“vizitkartes” lapas gadijuma tas uzturéSanas izmaksas ir izdevigas termina lidz 5 gadiem dél
ikménesa maksajumu cenam. Turpmak tas sak parsniegt programmeétaju izveidotu majaslapu
cenas, kopa ar hostinga pakalpojumiem. Gadijumos, kad ir vajadziga e-komercija situacija var
atSkirties dél apmaksas funkcionalitates izmaksam.

Ir iesp€jams arT advancétaks variants, kad cilvéks velas iesaistities pats koda veidoSana.
Saja gadijuma loti palidz ChatGPT, kas sp&j izveidot visu saturu, ka ari virzit darbibu veik$anai
vietnes publicésanai. Sis variants ir ari pats izdevigakais dél izmaksam, kas satur tikai
majaslapas hostingu un doménu.
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