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Terms and Definitions

Enhancement :Improve something to better case or model.

Intelligent :Clever and here mean developed techniques .

prediction model : Model using special algorithm for forecasting future results .

Milk production :Milk which yield by cows in dairy milk cows.
Al :Artificial Intelligent which is intelligence demonstrated by machines.
Data Mining:It’s the process of extracting and discovering patterns in large data sets.

Machine Learning(ML):As a type of Al that enables systems to learn and improve from

experience without being explicitly programmed.
Algorithms :Is a set of instructions for solving a problem.
ANN: Artificial Neural Network on the prediction algorithm

RF :Random Forest is a machine learning technique that is used to solve regression and

classification problems.

ARIMA:AnN autoregressive integrated moving average, is a statistical analysis model that

uses time series data to predict future data.
TMR:Total mixed ration (TMR) is a method of feeding dairy cattle.

SCR: Systematic cow records which is a program that help to get data from cow.



Abstract

Enhancement prediction model in data mining field is one of challenges in Development
stepand measurement Accuracy Ratio For high quality and measurable results in these
tools examined in accuracy ratio are three algorithms, namely:Artificial Neural Network
(ANN), Random Forest Tree(RF), and Auto
RegresivelntegratedMovingAverage(ARIMA).

As these algorithms were used to predict the amount of milk production in the cow farm in
the Arab Development Society, a sample of 20 cows was taken out of 300 samples in order
to check the accuracy we consider all have good health and same feed.

However, there are many factors that limit the accuracy of using predicting techniques,
such as the age of the cow, temperature, health status and the number of births, which
affects the accuracy of sampling.

improving data collection methods and the development of computerized systems based on
the storage method and prediction of future results allow greater accuracy and efficiency
than traditional storage methods. Despite the availability of many computerized systems
and advanced data storage methods and methods, there are still errors in applications using

programs and models.

Predicting of cow milk production quantities for cows' milk, as these systems are high cost

are still in experimental stages and have not been applied in the final project.

Previous studies discussed the main effect of production quantity for cow's milk, and the
system implemented the above-mentioned three algorithms to measure the prediction ratio
in the optimization model for accuracy. It was evaluated on a sample of cows for 20 cows
with high accuracy of the system through 273 simulation procedures for sampling from
cows, and the highest accuracy percentage was shown by the artificial neural network
(ANN) method, then ARIMA ,at least the random forest method (RF), which is less

accurate among the results.

For future plans, we will use the first plan to improve the main interfaces in the program in

line with each user, as it is easier for users to work faster and easier.



In the second aspect, we will modify the environment of work in general. We will also
allow searching for cows by adding information about them via smart tag panels. Which in

turn will identify the cow by its tag number.

As the main components such as sensors and software are ready which in turn is enough to

develop this aspect of the work

VI
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Chapter One:Introduction

1.1 Introduction

Palestine is famous for its livestock and different plants that rich in food sources that
enable us to continue living and having self -sufficiency.

Where livestock constitutes a key driver for sustainable development in the agricultural
site, it contributes in achieving food security, nutrition, poverty alleviation and economic
growth.

This sector is able by adopting best practices, which include reducing the impacts on the
environment and increasing its efficiency in the use of resources.

As part of the implementation of the development line for the year 2020-2021, the Food
and Agriculture Organization committed that the amount of production for livestock is
affected by the conditions of the climate and the surrounding environment.

The prediction process in general is based on previous studies and results that were applied
on the real, and here we are talking about livestock, especially cows, where the predict is in
the amount of production and the study of the factors affecting them within a certain time
period and on a studied sample. Data prediction for amount of milk is very important for
Dairy farm, so this can help milk productivity by controlling dairy production and doing
monitor work that can help the dairy farm to be over control and be aware of for anything
may happened later [1]. Therefore, the research proposed to develop an accurate and
integrated system that can predict the amount of milk production from cows while
controlling the sources of error can help in dairy controlling milk production .Otherwise,
the small producers will be influenced by very high cost of investigation intelligence
farmers with high technology in their production [2]. It is the process by which we collect
a set of different and interrelated data on a particular topic so that we can extract useful
information. Multiple patterns are used to collect large amounts of data that will provide us
with an important service, such as knowing the needs of the labor market, for example, or
reaching the largest segment of the pioneers of a product and obtaining information about
the way sales operations and audience interaction.

We conclude from the data collection and mining operations that we can control the

development of more effective marketing strategies, increase returns and reduce costs and
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losses. Data mining processes are used to build machine-learning models [3] that power
applications including search engines technology and website recommender software.

Data mining, in computer science called knowledge discovery in databases [1], which is
process of discovering interesting and relationships in big data. This field combines tools
from statistics and Al (such as neural networks [4] and machine learning) with database
management to analyze large digital collections, known as data sets. Data mining also used
in business (insurance, banking, finance), science research (astronomy, medicine), and
government security (detection of criminals and terrorists).

In this research we aim to compare between different algorithms where are forecasting
methods help us to propose an enhancement model more accurate and with high
performance which are: Artificial Neural Network (ANN), Random Forest Tree(RF), and
Auto Regressive Integrated Moving Average (ARIMA)

milk production through understanding the current and the predicted behaviors [3].

We will compare the performance of the model to measure the accuracy and efficiency
besides the execution time of the model to examine which is the best algorithm to make
good prediction model to have the better study for dairy farm to help in Economic
feasibility study in decreasing the looses in production.

At first prediction model will predict the amount of milk production for cows be designed
depend on data will import from SCR system ( Systematic cow records) by using special
tag on individual cows then different prediction algorithms will be used on this model in
making a compare between them to find at the end the best algorithm with high
performance ,less execution time and accurate.

The system will be designed and tested on a sample(20) of cows with different cases

during a certain period time and to verify the validation of the experiment.

1.2 Problem Statement

This research aims to make an enhancement for prediction of milk production because
there is a problem in prediction process and the currents predictions algorithm not enough.
In this research, we try to find a method for improving the prediction in milk production as
it is really an important step so we will look for better algorithm to find out accurate model
with good performance and accurate result.

In this research, we investigate the use of Al in improving the prediction. For this paper we

studied within different conditions and then evaluated the accuracy of three different

2



algorithms so, this helps in choosing the best and most accurate model to

enhancement in prediction in milk production.

1.3 Research Questions

The main questions of our research are:

1- What is the accurate algorithm that make good prediction for predicting?
2- Is this a good model that can predict milk production efficiently?

3- Can this model improve the milk production if we apply it?

1.4 Contribution

According to the literature review, | was not able to find a model that can contribute the prediction.

make



This research aims to evaluate and compare between three prediction existing algorithms
techniques to find out the accurate techniques and make enhancement.

The result show intelligent model for predict weekly milk production, so in this research
we took a sample for ten cows to make test for suitable condition different temperature and
different cases (Date of birth) and Comparisons between different existing predictions
techniques.

So we using the features of the algorithms stated, to have a reliable and safe prediction
model to be improved.

The result of this evaluation depend on the environmental and physiological factors and
their effects on cows ,So Studying some variables factors affected on milk daily production
which are (temperature, lactation number ,feed and injuries ),Also Study the constant
variables (Holstein Friesen type cow and Study the properties about cows such as age,
health status and type.

The data was collected from SCR (systematic cow register)its a model to help the

producers in the management of dairy farms and the temperature from weather website.

Unfortunately, This research was conducted during Corona, which affected badly in my
research and made it very difficult at different levels, and we were not able to obtain
information effectively and well performance, so we had to move to make comparisons of
predictive tools to make comparisons in terms of performance, speed and accuracy in

obtaining and collecting information.
1.5 Thesis Organization

Chapter 1 presents a general introduction to the research topic, problem discussion,

objectives, defining research questions, and contribution of the research.

Chapter 2 begins proving a background of related topics in milk prediction models and
algorithms used there. In addition, how using this prediction model in my case and how it

will effect on the production.

Also presents analysis and review of three prediction algorithms to make accurate compare

between them to conduct the best one with accurate result and best performance.



In Chapter 3 First, section describes the study design and data description.

In the second section architecture, methodology, design, and workflow of the proposed
system. Whereas Chapter 4 discussed and analyzed the model and framework .Chapter 5

discussed and analyzed the experiment result.

Finally, Chapter 6 discusses the general findings; conclusion and make recommendation to

continue in future work. Also will summarizes the thesis main contribution.



Chapter Two:

Background and Literature Review

2.1 Introduction

In this chapter we review the paper prediction of milk production and in this paper below

will show in paragraph to make a summary.

The end of this chapter we give a summary of different paper that discusses the same idea
about prediction of milk production then we show the contribution of our research.

2.2 Literature Review

All factories in general aimed to improve their productivity, and the development that
accrue in the world and technology procedure recovery of the world, so computer science
has become base in the business organization. Especially in the field of improving milk
production processes, the countries producing, exporting milk, and its derivatives began to

include studies and analysis in order to reach the desired goals of increasing productivity.

Initial plans were studied technique of how to reduce costs, which was implemented by
Latvia [1] between 2004-2005, as it adopted a new method in reducing the number of cows
by 9.3% in the country and adopting a policy of regular growth [2], which improved
growth about 42% or 6993 kg in 2014. According of forecasting studies, it is expected that
it will become 60% in 2024.

The study that Latvia relied on in forecasting is the climatic factor due to its good seasonal
climate. This study, which has proven over 10 years that studies and analysis, data mining

is able to help in the development and improvement of productivity and avoid risks.

(Salins et al., 2012)is expected technique solution to enhance cows keeping and feeding

such as total mixed ration (TMR) or tradition of precise feeding technology.



(Murphy et al., 2014) create that auto-regressive neural network models for milk yield
calculation and found out more preciselyprediction milk production when associated with

static neural network models.

(Lazda-Lazdina, 2015), show the average of milk price decline from EUR 305 per ton in
2013 to EUR 291 per ton in 2014 so was reduced by 4.6%. the basicgoal of paper is to
evaluate the inclinations in milk amount using the models and to analysis the milk supply
relation to its price in different years in Latvia..

(Ruelle et al., 2016), discovered that Mechanistic models offer more biological details
and supported an account milk yield models, paddock models and grass conditions.

(Teagasc, 2016), there were nearly 15,639 Irish dairy farms with income average of
€51,809. Which has been declined continuously in 2015 and 2016, because of the
declining in milk price and gross output.

(Ruelle et al., 2016), work on model precision input for herd simulation models; these
models will have different effects which are direct or indirect on the milk yield of an each

Cow.

(Gasqui and Trommenschlager, 2017), create a model which is an descriptive
mathematical model based on udder physiology which would be tested and using

experimental data.
(Jensen et al., 2017), showed that animal health can be detected with milk yield production.

All data processing, modeling, and visualization was done by using the statistical language
and environment R (R Core Team, 2017). The data included in this study were divided in a
learning set of data, used to define the farm-specific DLM in accordance with aim of this
study to implement and demonstrate a new method for predicting the milk yield per

milking of individual dairy cows using a DLM.

Schulte et al. (2019) use Long Short-Term Memory (LSTM) neural networks to estimate
forage mass employing historical pasture growth data collected through the direct method

associated with meteorological data research design and methods.



Pimpa et al. (2019) developed a decision support system for dairy cattle management using
computational intelligence techniques. They present the application of artificial neural
networks to classifying the health of cattle.

(Zakeri et al., 2019) designed a model named Smart Farm, which is in charge of providing

proactive management of raw milk quality.

Fauvel et al.,(2019) hold the challenge of milk production resource which use efficiency in
dairy farms with machine learning methods

Vietnam Large Cattle Breeding Association (VINARUHA) in conjunction with the
organizers of the International Exhibition on Dairy and Dairy Products - Vietnam Dairy ,
Developing efficient and sustainable small and medium-scale dairy farming (2019) , The
difficulties for the development of dairy farming on a small and medium scale are: The
quality of the breed is not uniform, it is difficult or not to apply synchronously advanced
and continuous technical measures. Difficulty in controlling the influence of tropical
monsoon climate, hot, high humidity. The pressure on disease prevention from the outside
environment for dairy cows here is much greater than that of large-scale breeding. Lack
and unequal experience in dairy farming, especially in diets and nutrition for high-yielding

dairy herds.

Nguyen N. Bangm, Nguyen V. Chanh et al .,(2021)This study aimed to classify and
compare feeding regimes and nutrient balance for lactating cows between four typical
dairy regions (south lowland, south highland, north lowland, and north highland) in
Vietnam and evaluate the possibility of systematic dietary imbalance .Increasing dietary
net energy concentration by increasing the use of starch and fat and decreasing dietary
fibre concentration by decreasing the use of Napier grass or rice straw to balance the diets

might help improve the milk production and thereby increase feed efficiency.

2.3 Summary

According to the literal review, | was not able to find a model that can contribute the
prediction of milk production in Palestine so | improved this model, which will be the first
model in Palestine.

This research aims to evaluate and compare between three prediction existing algorithms

techniques to find out the accuracy.



The result show intelligent model for predict weekly milk production, so in this research
we took a sample for fifteen cows to make a test for suitable condition which were
different temperature and different cases (Date of birth).

The outline of this research is Comparing between different existing predictions
techniques by using the features of algorithms stated, to have a reliable and safe prediction

model that be improved.



Chapter Three

Methodology

This chapter describe the methodology used in the research, and explain about some

related conceptswhich related with this environment work.
3.1 Background

Data mining is defined that is the process by which we collect a set of different and
interrelated data on a particular topic so we can get information. Many patterns are used to
collect large amounts of data that will provide us with an important service, which is
knowing the needs of the labour market, for example, reaching the largest sample of the

inventors of a product.

We conclude from the data collection and mining operations that we can control the
development of more efficient marketing strategies, improveprofits, and reduce costs and
losses. Data mining processes are used to build machine-learning models[3] that world
power applications including search engines technology and website recommender

software.

Data mining, defined in computer science[1], the process of discovering interesting and
useful patterns and relationships in big data. The field combines tools from statistics and
Al (such as neural networks [2] and machine learning) with database management to
analyse large digital collections, known as data sets. Data mining is widely used in
business (insurance, banking, retail), science research (astronomy, medicine), and

government security (detection of criminals and terrorists.

The first applications of data mining, marketing research, was credit-card-fraud detection.
By studying a consumer’s purchasing behaviour, a typical pattern usually becomes
apparent; purchases made outside this pattern can then be flagged for later investigation or
to deny a transaction. However, the wide variety of normal behaviours makes this
challenging; where no single distinction between normal and fraudulent behaviour works
for everyone or all the time. So Every individual is likely to make some purchases that
differ from the types he has made before, so relying on what is normal for a single

individual is likely to give too many false alarms. One approach to improving reliability is
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first to group individuals that have similar purchasing patterns, since group models are less
sensitive to minor anomalies. For example, a “frequent business travellers” group will
likely have a pattern that includes unprecedented purchases in diverse locations, but
members of this group might be flagged for other transactions, such as catalogue

purchases, that do not fit that group’s profile.

3.2 What Is Data Mining

In our article, we define Data mining, which is the process of how using computers and
automation to help in find out large sets of data for patterns and trends, turning those
findings into business insights and predictions. [5]

Also, we can define as a process of discovering interesting patterns and knowledge from
large amounts of data. The data sources can include databases, data warehouses, the web,

and other information.

Data mining goes further than the search process, as it uses data to work on of how to
evaluate future probabilities and develop actionable analyses.

Data Mining processconsists of steps which are (Business Understanding,Data Preparation,

Modeling, Evaluation and Deployment) as figure shown below:

Business —_— Data
understanding [re— understanding

N\

Data
preparation

L]

\ Modeling
Evaluation /

Deployment

s

Figure 3.1 Data Mining process

Data mining is one stage within the so-called “knowledge discovery in databases,” which

is the most accurate term, as it includes sequential and precise methodological steps.[19]
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Data mining is most useful in detecting data patterns and deriving useful business insights
from those patterns. To realizemany tasks, must use a variety of techniques to generate
different results.

In recent data mining projects, various major data mining techniques have been developed
and used, including association, classification, clustering, prediction, sequential patterns,

Data Mining Techniques

Classification

and regression.[20]

Clustering

Regression

Quter

Sequential Patterns

Prediction

Association Rules

by iy

Figure 3.2 Data Mining Technieques [ 20]

Classification Analysis

Data points are assigned to groups, or classes so this technique, based on a certain
question or problem. For case, if a consumer-packaged goods company wants to optimize
its coupon discount strategy for a specific product, will be reviewedstock levels, sales data,

coupon redemption rates, and consumer behavioral data to make the best decision possible.

Regression Analysis

Regression analysis is about understanding which factors within a data set are most

important, which can be ignored, and how these factors interact. With this technique, data
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miners are able to validate theories such as “when a lot of snow is predicted, more bread
and milk will be sold before the storm.” While this seems obvious enough there are a
number of variables that need to be verified and quantified for the store manager to make
sure enough stock is available. For example, how much is “a lot” of snow? How much is
“more milk and bread”? Which types of weather forecasts tend to cause consumer action
and how many days before the storm will consumers start buying? What is the relationship

between inches of snow, units of bread, and units of milk?

Through regression analysis, specific inventory levels of milk and bread (in units/cases)
can be recommended for specific levels of snow forecasted (inches), at specific points in
time (days before the storm). In this way, the use of regression analysis maximizes sales,
minimizes out-of-stock instances, and helps avoid overstocking which results in product

spoilage after the storm.[5]
3.3 What is Artificial Intelligence (Al)?

Artificial Intelligence (Al) refers to machines that are programmed to think like humans -
to mimic human thought patterns and processes. This includes learning, reasoning,
perception, and other problem-solving abilities typically associated with the human mind.
Algorithms are at the core of Al, with simple algorithms used for elementary functions,
and more complex ones used in applications that require more complicated thought

processes.

The technology behind Al is rapidly improving. A 2019 GigaOm study noted that, “in the
last six years the amount of compute utilized in the largest Al training models has
increased exponentially, doubling every hundred days.” As a result, the level of compute
has increased 300,000-fold since 2012. As the technology advances, what we define as

“Al” evolves along with it.
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3.4 Differences Between Data Mining and Machine Learning

Data mining and machine learning are unique processes that are often considered
synonymous. However, while they are both useful for detecting patterns in large data sets,

they operate very differently.

Data mining is the process of finding patterns in data. The beauty of data mining is that it
helps to answer questions we didn’t know to ask by proactively identifying non-intuitive
data patterns through algorithms (e.g., consumers who buy peanut butter are more likely to
buy paper towels). However, the interpretation of these insights and their application to

business decisions still require human involvement.

Machine learning, meanwhile, is the process of teaching a computer to learn as humans do.
With machine learning, computers learn how to determine probabilities and make
predictions based on their data analysis. And, while machine learning sometimes uses data
mining as part of its process, it ultimately doesn’t require frequent human involvement on
an ongoing basis (e.g., a self-driving car relies on data mining to determine where to stop,

accelerate, and turn).

Data
Mining

Artificial Machine Deep

intelligence learning learning y Computer

Science

Figure 3.3 Differences Between Data Mining and Machine Learning []
3.5Why Artificial Intelligence (Al)?

Artificial Intelligence (Al) is reconstructing computing applications. Al technologies are
setting the standard for today’s smart homes by connecting objects like TVs, refrigerators,
and heating systems, and using sensors to gather their data. Al is driving a new generation

of wearables and invisibles that will go far beyond today’s smart watches and fitness
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trackers. And Al is enabling digital experiences on smartphones in ways that enrich our

daily lives with innovation and creativity.

The value of Al is not limited to specific use cases. It extends across entire industries. Al is
being used across the healthcare sector for everything from patient evaluations to surgical
procedures. In the automotive industry, it’s being leveraged throughout self-driving
vehicles. Al serves most industries through its ability to use data to estimate the outcome
of any action before it’s taken, and to later evaluate and learn from the results of those

actions.

- what is machine- learning

Machine learning is a sub-category of artificial intelligence and effectively automates the
process of analytical model building and allows machines to adapt to new scenarios
independently.

Whether not excited by the idea of artificial neural networks one day growing sophisticated
enough to replicate human consciousness, there are undeniable practical advantages to
machine learning, namely:

Intelligent big data management — The sheer volume and variety of data being generated as
humans and other environmental forces interact with technology would be impossible to
process and draw insights from without the speed and sophistication of machine learning.
Smart devices — From wearable devices that track health and fitness goals to self-driving
cars to "smart cities” with infrastructure that can automatically reduce wasted time and
energy, the Internet of Things (IoT) holds great promise, and machine learning can help
make sense of this significant increase in data.

Rich consumer experiences — Machine learning enables search engines, web apps, and
other technology to customize results and recommendations to match user preferences,

creating delightfully personalized experiences for consumers.[6]
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3.6.1 Artificial neural networks (ANNS),

Input Hidden Layer Output
Lawer Layer

Input #1 —=

Figure 3.4 Artificial neural networks

Artificial neural networks (ANNSs), usually simply called neural networks (NNs), are

computing systems inspired by the biological neural networks that constitute animal brains.

One of the most important types of neural networks: Feed forward neural network, which
is a group of neural arranged in layers. These neurons are usually linked together so that
each neuron in one layer is connected to all the neurons in the next (neurons of the same

layer are not connected to each other).

The typical form of these networks is at least three neural layers called (input layer, hidden
layer, output layer). Input layer feed the hidden layer and then the hidden layer feeds the
output layer. The actual data processing takes place mainly in the hidden layer and the

output layer.

When there are enough neurons, the network is able to train to do useful things with the
help of the training algorithm. Feed-front networks are very important especially in the
applications of intelligent classification and intelligent discrimination of previously

unfamiliar data.
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An ANN is based on a collection of connected units or nodes called artificial neurons [7],
which loosely model the neuronsin a biological brain. Each connection, like
the synapses[8] in a biological brain, can transmit a signal to other neurons. An artificial
neuron that receives a signal then processes it and can signal neurons connected to it. The
"signal” at a connection is a real number[9], and the output of each neuron is computed by
some non-linear function of the sum of its inputs. The connections are called edges.
Neurons and edges typically have a weight that adjusts as learning proceeds. The weight
increases or decreases the strength of the signal at a connection. Neurons may have a
threshold such that a signal is sent only if the aggregate signal crosses that threshold.
Typically, neurons are aggregated into layers. Different layers may perform different
transformations on their inputs. Signals travel from the first layer (the input layer), to the
last layer (the output layer), possibly after traversing the layers multiple times.

Neural networks learn (are trained) by processing examples, each of which contains a
known "input” and "result,” forming probability-weighted associations between the two,
which are stored within the data structure of the net itself. The training of a neural network
from a given example is usually conducted by determining the difference between the
processed output of the network (often a prediction) and a target output. This difference is
the error. The network then adjusts its weighted associations according to a learning rule
and using this error value. Successive adjustments will cause the neural network to produce
output, which is increasingly similar to the target output. After a sufficient number of these
adjustments, the training can be terminated based upon certain criteria. This is known

as supervised learning[10].

Such systems "learn™ to perform tasks by considering examples, generally without being
programmed with task-specific rules. For example, in image recognition [11], they might
learn to identify images that contain cats by analyzing example images that have been
manually labeled as "cat" or "no cat" and using the results to identify cats in other
images[12]. They do this without any prior knowledge of cats, for example, that they have
fur, tails, whiskers, and cat-like faces. Instead, they automatically generate identifying

characteristics from the examples that they process.
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3.6.2Random Forest

Decision trees are the building blocks of a random forest algorithm. A decision tree is a
decision support technique that forms a tree-like structure. An overview of decision trees
will help us understand how random forest algorithms work.

A decision tree consists of three components: decision nodes, leaf nodes, and a root node.
A decision tree algorithm divides a training dataset into branches, which further segregate
into other branches. This sequence continues until a leaf node is attained. The leaf node
cannot be segregated further.

The nodes in the decision tree represent attributes that are used for predicting the outcome.
Decision nodes provide a link to the leaves. The following diagram shows the three types
of nodes in a decision tree.[17]

........... | — )

Decision Node Sub- Decision Node

: Tree |
1 + I + 1 I
i " + ¢
: Leaf Node Leaf Node ! Decision Node Leaf Node
1 1
Leaf Node Leaf Node

Figure 3.5 Blocks of a random forest algorithm [17]

3.6.3Autoregressive integrated moving average

In statistics and econometrics, and in particular in time series analysis, an autore3.gressive
integrated moving average (ARIMA) model is a generalization of an autoregressive
moving average (ARMA) model. Both of these models are fitted to time series data either

to better understand the data or to predict future points in the series (forecasting).
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ARIMA models are applied in some cases where data show evidence of non-stationarity in
the sense of mean ( but not variance/ auto covariance), where an initial differencing step
(corresponding to the "integrated™" part of the model ) can be applied one or more times to
eliminate the non-stationarity of the mean function, When the seasonality shows in a time
series, the seasonal-differencing could be applied to eliminate the seasonal component.
Since the ARMA model wide-sense stationary time series, we are motivated to make
stationary a non-stationary time series.[18]

The AR part of ARIMA indicates that the evolving variable of interest is regressed on its
own lagged values. The MA part indicates that the regression error is actually a linear
combination of error terms whose values occurred contemporaneously and at various times
in the past. The I (for "integrated™) indicates that the data values have been replaced with
the difference between their values and the previous values (and this differencing process
may have been performed more than once). The purpose of each of these features is to
make the model fit the data as well as possible[14][15].

Non-seasonal ARIMA models are generally denoted ARIMA(p, d, g) where parameters p,
d, and q are non-negative integers, p is the order (number of time lags) of the
autoregressive model, d is the degree of differencing (the number of times the data have
had past values subtracted), and q is the order of the moving-average model. Seasonal
ARIMA models are usually denoted ARIMA ( P, D, Q )m, where m refers to the number
of periods in each season, and the uppercase P, D, Q refers to the autoregressive,

differencing, and moving average terms for the seasonal part of the ARIMA model.[16]
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Chapter Four

Design and Method

This chapter describe the three aspects that the methodology stands for, the procedure, and
data collection ,participants and environment selection and the model designed .

4.1 The Research Design and Method

The research methodology is based on the development and practice of intelligent model
for enhancing accuracy and understanding. It acts as a practical approach for enhancing the
development of cognitive skills among farmer. The intelligent model was developed in a
series of steps that is needed for defining the accuracy and understanding development in
dairy farms by intelligent model. Figure 4.1 illustrates the methodology steps starting from
defining the basic topic and objectives. The model target dairy farms were the milking cow
(aged 2-9 years) from public dairy . The target cows were selected following the Arab
Development Society(ADC) recommendations as it is A known place for dairy cattle
breeding since 1945. The dairy farm from the ADS was selected for designing and
enhancing intelligent model. The next step was the data entering (cows details) were
designed and developed, the model were revised and edited by a Vet, and experts in
animalsand IT development. The model objects and characters were selected from the data
archives. The human computer interaction standards were considered in designing the

model, including colors, shapes, time, structure...etc
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Figure 4.1step by step methodology

A convenient sample of 20 cows from ADS aged 2-9 years from dairy farm were selected
for model testing and validation. in public farm. The sample was femail. Participants are
dairy cow,the model was web application, where vet managed to open web site and insert
the data using their desktop or laptop. Due to Covid19. The experts and vet and the worker
were supervising and mentoring the amount of milk percows . The model was sent

automatically to a cloud database that was developed for the data collection purpose.

In this section, we will talk about the basic and secondary functions in the program,
followed by a detailed explanation of the program’s operations in general, prediction and
comparison operations in particular, methods of joining data and information output from
operations to algorithms and how to process data and obtain accurate information that
helps us reach the main goal. It is to improve production. We will also control the input
operations and data processing in the program's algorithms, which will show us the
difference between the basic data and the processing and comparison between them, where
it will be clearly shown how to reach the best production. In sequence, we will start with a
detailed explanation of the idea of the program, how it works, the process of operations,
ways to access information and forecast a specific production, and we will explain how to

control the basic data that will lead to improving predicting processes for better production.

We then define the work environment and discuss how to display it in a modern and
special way, draw the interfaces of the program, and simplify the idea of the presentation

in order to facilitate the process of entering data for users and reach the idea of graphs in
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the reports, which will be highly dependent on the data entered, as the processing
operations It will be related to static/stable equations.

4.2 procedures

The basic idea of the program is based on how to improve production processes and
predict the best possible quantity and the methods for the normal functioning of production
processes and how to transform them for the better to obtain the highest production rate.
We will rely mainly on the algorithm of artificial neural networks (ANNSs), which will
graphically show the production rate before and after improvement on the main inputs such
as food ,Physiological status (health), number of births and temperatures of the
environment , and also we will compare the results via an algorithm Autoregressive
integrated moving average (ARIMA) and Random forest through the graph between the
results of the models naturally and the results of prediction based on the data entered,
explanation of how to get better production with correct and identical numbers.

An integrated cycle is being created during our project, as the data entered will be done in

the following stages in a sequential procedure:

- Data entry and preservation: Such as adding the daily or weekly production of cows and
this is, connect to the cow number and its basic information, and it is saved in a specific
table in the databases.

- Data collection tool (Dataset): Its function is to obtain a copy of the data and make it
available to each user within the scope of the specified request (in the event of a request to
add daily production data for a cow, this tool will upload the basic data of the cow such as
the number and name to allow the entry process that will be linked with its number) Then
upon completion and requesting the save button, the new files in the tool will be
transferred to the database, and this is done in a safe and fast technique without the need to
put special protection methods for the program or in the database.

- Gathering information and show the results/output: After adding data to the databases,
the special tools for displaying reports, such as graphs, functions, and algorithms, will
display the results of the processed data passing through them to the user in a simple and
clear procedure. And this is the most important part in which the amount of information is

a key factor in the result,(when the data is huge the accuracy is high).
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These results will appear in the form of reports that can be printed or in the form of graphs
next to each search for a specific report.

This information is added to many other functions such as the temperature scale functions
on a daily basis and the calculations that are separate from the algorithms that depend on
the data entered, as these calculations are formulated according to the manual methods that
specialists deal in to reach a specific result or procedure

4.3 The model development

The work environment of the program was chosen on several sides, the most important of

which are:

+ Centralization of work and multiple users of the program at the same time.

% The need for a work environment compatible with operating systems (due to the
presence of several types of portable and office devices)/several operating system ..

¢ The ability to show project details in simplified way.

¢+ Protect and keep the local internal data from damage or loss.

After analysing the database and drawing its tables in a simplified way and with an
interrelationship between the relationships based on the number of each cow, we chose
(SQL Server) to build the database in which the data entered in the site will be saved. This
data will be joined to the cow number so that we can reach it and collect the data correctly

d compatible.

Work environment (asp.net) has been selected. In addition, the choice of language (C#) as
a programming language in the work and we moved to the side of the websites due to the
multiplicity of users and the availability of compatibility in the display between phones

and desktop devices. The project was divided into three categories:

- Input data: which will include daily operations such as the daily production of cows,
recording periodic health information, weekly or monthly, and adding all other information
such as injurie’s cow or new births. This input data that is processed in the program
through algorithms (ANNs) (ARIMA/X) expresses the foundations for formulating results
and developing methods for improvement in these data in order to reach the main goal,

which is to improve production.
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- Main data processing: It is one of the most important ways of collecting and arranging
information in databases, which an algorithm (Random Forest), as the data, represents, is
entered and collected through a specific link in order to display a specific concept.

- The last section, which is considered the most important, is the reports (output result):
these recent results are a collection of all the data entered during a certain period within
specific conditions or without conditions, which in turn presents a study of these data in a
sequential manner: the data entered in detail, predict information and comparison, margin
notes, graphs, and estimates. These results are data that have been added and processed in
order to display the results of the algorithms that crossed the data, which will explain (the
current production quantity, the expected production quantity based on the available data,

and production improvement methods).
4.3.1 Model degsin

The model design method was used as a tool to deliver the model objectives. It was built
based on two fundamental pillars: instructional and interact design to provide specialist
with the necessary instructions in order to have accurate predictive result through the steps.
The model contents were designed to follow the knowledge development cycle set by the
scientific method. The model design combines three predictive algorithm to recognize and
cognitive the accurate milk quantity. The output result were presented in a sequential order
where the predictive algorithm been improve to have the accuracy after the model design.
The display duration, accuracy,, task time, status, speed, a stimuli were considered in

predictive enhancement model.
The predictive enhancement model. employed the standards model design procedure:
login account, goal, instructional methods, and rules:

login page: Interesting basic page that appear welcome introduction about the dairy
milking cow and show the textbook of username and password to log in the programmeas

shown below in figure (4.2).
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Figure 4.2 login page

Main page: At first main page show list of options about what we need to do first for
example we can choose livestock to update(add or remove) details to start entering data for
each cow. The user is required to enter the data related to each dairy cow orcan choose
report to show the final result when comparing between three algorithms as shown below
in fig(4.3).

25



. Perfect Livestock = O

E Dashboard

H Livestock
@
@

§ Semp )

@ Repocts

Livestocks List

Figure 4.3 mainpage for insert data

Add details/update data: the user here can update data by add new cow with its details
(date of birth, weight,type,color and its ID) to start entering data for each cow. The user is
required to enter the data related to each dairy cow as show in figure below fig(4.4) and
fig(4.5).
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Figure 4.4 Add new cow

Figure 4.5 update data

Final report model : the user here can show all details for all cows then choose the report
iconas in fig(4.6 )to show the difference between three algorithms as in report page
fig(4.7).
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Figure 4.7 Report page

4.4 model Testing

The model was testedmuch time prior the final prototype release. The first version was
tested by Avet andLivestock engineer andtwoexpert from Arab Development Society. The
test results were analyzed and considered in the second version. The second version was

tested by two groups, the first version group and another new group composed of other two
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experts The pilot test results were considered on the next version and then a final version

was tested and released. During the pilot test model were asked to run the model as many
times as they want for maximum of 20 cows (complete the 20 cowsdetails). When the

session was over, the pre-post data were collected and analyzed regarding the following
subjects:

1- The users (A vet, livestock engineer and other experts) understanding of the
enhancement predictive model objectives and purpose.

2- The feedback on participants enjoyment.

3- Feedback on what is needed for improving the model design.

4- Feedback on the model content in reference to the textbook contents.

Finally, a model final version was released and reviewed by the users (A vet, livestock

engineer and other experts) and then distributed on the experiment sample.
4.5 Data collection

The idea was based on three main ideas (a huge amount of information available - because
of my work in a milk-producing farm, our need to predict and increase production, so this
main goal of my work by proving the strength of livestock when it is optimally exploited),
and our tendency in the beginning to draw plans And the methods of proof and proof that
will greatly confirm how these algorithms work and the extent of their application to
reality. We met with a number of people supervising the breeding of cows and their
followers, as well as some doctors specialized in this field, and we presented our idea,
which was very popular among workers in this field because it will provide a distinctive
and stimulating service during work, as there are studies that prove excellent production

and quality and maintain the validity of the model.
Available form information is as follows:

- Daily/weekly production rate.

- The number of birth per cycle.

- Daily temperature indicator.

- Periodic reports on the health of cow (Physiological status).
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- Daily/monthly production reports.

Previous and current experiences were recorded in tables. Samples were taken before and
after completing the program, comparing them and proving the accuracy of the program’s
work. Then we relied on information from the farm and were recorded on a daily and
consecutive basis in order to present reports to specialists in production operations [1].
These reports matched 95% of the actual production, and this percentage proves the
importance of predicting processes and the accuracy of the work algorithms that helped to
calculate the production quantities based on the inputs that were processed.

4.6 prediction Algorithms

Illustrative graphs will appear in the program on several pages, as these metrics will show
you the production line in case of increase or decrease with the reasons for it, or an
explanatory or warning alert will appear to you about successive courses and health
checks. Most of these graphs will show you the flow of prediction about the selected report
or the direction to which it is directed, depending on the (ANN) algorithm, which is the

most accurate in proportion to the available data.

These graphics are built using the JavaScript language and the design is CSS & HTML,

which classify each line or colour with certain information and will show the extrusive and

inverse processes in the production line.
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Chapter 5

Resultsand Discussion

5.1 Results

As mentioned above, the experimental sample conducted upon 20 dairy cows divided
between differentstatus (first born or more,)in same environment (temperature) and all are
in good health. This chapter presents the results of experiments that completed for three
weeks in three periods a year and result divided into three prediction algorithms after make
enhancement on ANN algorithm which is the accurate one. The results presented below
focus on how much our model improve the accuracy and execution time of taking the

output result.

The model data were collected using the automatic data collection tool. The model was
consist of 20 dairy cows aged (2-9) years, who completed 3weeks in one year different
conditions(one week in the first year and second in the middle and third in the last year).
The cows were all were dairy and and the three algorithms we are used were predictive

algorithms.

After a clearly detailed study and communication with the specialists in dairy farms, they
provided us with excellent information that helped us in our analysis, as we had a

significant amount of information in our pocket.

we can infer hypotheses and apply them on the ground through programs with all the

details and provide great support in the economic growth of animal farms.

- Influencing factors during pregnancy:

After daily communication with the specialized doctors in the field of cattle breeding and
following up sequentially for a group of pregnant cows, three clear equations were noticed

as follows:

= The duration of pregnancy is 9 months, after 5 months the production decreases by
approximately 10 litres, and after seven months from the beginning of pregnancy, the

drying process is done gradually
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= As one of the factors of production is the increase in the number of pregnancies, during
childbirth the rate of production begins to increase from the first day of childbirth until 14
weeks, which is its peak. Since the increase in the last day is estimated at 30% as the data
base noticed in farm.

The production rate increases on a daily basis during childbirth by approximately(3-6)%,
table 5.1 belowconfirm our study result results showed that the milk yield increased
gradually from 1 to 3 lactation [21].

Production =production *1.05

Table 5.1 The effect of lactation number on milk yield of Holstein cows [21]

Sample Standard p- Milk yield minimum Milk yield maximum
Lactation Mean
size error value (kg) (kg)
1 3,895 30.30 0.13 0.001 1.50 56.70
2 4,105 31.83 0.15 0.001 1.60 58.49
3 2,263 SEEI 0.23 0.001 2.00 61.80
4 4388 27.02 0.49 0.001 1.60 57.04

- Temperature factor:

The sample that we followed up put it in different atmospheres, as the temperature (29-30
degrees Celsius) produced an average of (28-31 litres/week). And when the temperature of
the tractor increased to (38-42), the production decreased significantly to (24-20
litres/week). And therefore, we have written all these observations through our program,

which will determine the value of production and its direction through detailed and

approved forecast lists of factors affecting production.
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Table 5.2 The effect of temperature on milk yield of Holstein cows [22]

Heat itrass leval :;::?erature humidity index :lnei:&itr:)tion {breaths per g:::efthiz?rature(degrees
No heat stress Less than 68 40-60 101.5-102.5

Mild 68-71 60-75 102.5-103

Mild to moderate 72-79 75-85 103-104

Moderate t« 80-90 85-100 104-105

severe

Severe 20-99 100-104 Over 105

Milk production decreases as the level of heat stress increases as shown in table 5.2 and
below explain exactly the relation between temperature and production:

Mild heat stress results in a production decrease of about 2.5 Ibs. per head per day.

Mild to moderate heat stress results in a production decrease of about 6 Ibs./head/day.
Moderate to severe heat stress results in a production decrease of about 9 Ibs./head/day.
Severe heat stress is a life-threatening condition and production decreases exceed 10
Ibs./head/day.

- Integrated health food:

Our sample controlled where the food is concentrated, the proportions of additives
(protein, calcium,) to the cow's food are controlled. The sample that we were following
was controlled in the proportions of additives, as this process has a major role in increasing
the quality of the milk produced. It also has a role in increasing production, as the increase
in the proportions of tonic substances for milk-producing hormones will be positively
reflected on the increase in the amount of production.

- Good health

The sample we chose in the experiment was good health ,so managing the health of cows
from injuries and diseases means maintaining a moderate production quantity without
physical obstacles. Periodically, checks are carried out on cows, whether physically or on
the milk produced, to see if the quantity produced is moderate or not, and to check the
quality of the milk. This indicator indicates the safety of the cow and its production.

In addition, one of the indicators that we were able to observe during the follow-up of the
samples is that the affected cow's production decreases of the production. And that there
are many diseases that are harmful to the cow's body and may lead to a sharp decline in

production.
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Periodic examinations have a greater role in supporting the group as a whole because there

are some diseases that may be contagious and that harm the whole farm. And also, follow-

up cows after birth and ensure their safety.

With a set of factors affecting production and the methods to be taken to prevent and
maintain moderate production permanently and avoid obstacles. It enables us to provide
graphs showing the production forecast and in relation to the data listed for each cow from
the samples, and based on the information, a comparison will appear between the current
production and the forecast based on the input data. And forecasting future production
provides the possibility of improving it or increasing production once the causes affecting
it are known. For example, by expecting that production will decline due to temperatures,
certain temperatures must be provided, such as air-conditioned rooms, which will maintain

moderate production and improve its rate.

5.2Confirmed Results

Our experience mainly depends on creating certain conditions for the sample's
environment and taking notes and daily/weekly data for each sample where all have same
feed (concentrate TMR) and all are in good health status and the sample consisted of 20

COWS.

- Temperature experiment (an inverse relationship between production and temperature,
that is, higher in temperature, decrease the production, and the normal or low temperature,

increase the production).

Table 5.3Milk production of samples at different temperatures

LSID time added | quantity active temperature
1001 1/26/2020 | 27 TRUE 16
1001 1/27/2020 | 27.5 TRUE 18
1001 1/28/2020 | 27.5 TRUE 17
1001 1/29/2020 | 27.4 TRUE 19
1001 1/30/2020 | 28.1 TRUE 18
1001 1/31/2020 | 27.8 TRUE 17
1001 2/1/2020 27.2 TRUE 18
1001 5/26/2020 | 23.1 TRUE 28
1001 5/27/2020 | 23.2 TRUE 26
1001 5/28/2020 | 23.3 TRUE 25
1001 5/29/2020 | 23.3 TRUE 24
1001 5/30/2020 | 23.1 TRUE 25
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1001 5/31/2020 | 23.7 TRUE 25
1001 6/1/2020 23.6 TRUE 28
1001 11/26/2020 | 25.1 TRUE 18
1001 11/27/2020 | 25.3 TRUE 21
1001 11/28/2020 | 25.2 TRUE 21
1001 11/29/2020 | 25.3 TRUE 22
1001 11/30/2020 | 25 TRUE 22
1001 12/1/2020 | 25.6 TRUE 23
1001 12/2/2020 | 25.7 TRUE 22

—~
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Figure 5.1 Milk production of one samples at different temperatures

- The number of births (this positive relationship proves that the increase in the

number of births increases the production).

Table 5.4 Milk production of samples at different birth number

Births NO. Milk (L)
Cows NO.

3 415
1001

2 38.2
1002

1 35.2
1004

2 37.5
1005

This table is linked to the production factor of the number of births.
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The physiological status and the food type are stable here in the experiment(this positive

relationship proves that the good status increase the production).

These are the main factors in improving cows' milk production. As we have adopted in our
project in order to improve the factors affecting production, and therefore it will be
reflected in improving milk productivity. As the graphs will show production flows based

on influencers and the easiest ways to improve productivity.
Preliminary summary of the results

After the previous clarification on the main influences on production in general. In this
section, we review a set of results based on experiments and observation on selected

samples.

This experiment will make several changes where both sample will pass on variables such

as temperature and birth. Where we will make a graph based on our data mining and

forecast production, whether increase or decreaSe.

Table 5.5 show relation between milk quantity and Temperature.

Date 1001 Temperature | 1002 Temperature
25/7/2021 335L 19 °C 311L 22°C
26/7/2021 336L 19 °C 308 L 24°C
27/7/2021 339L 18 °C 309L 22°C
28/7/2021 345L 18 °C 315L 22°C
29/7/2021 34.3L 15°C 31.3L 23°C
30/7/2021 345L 16 °C 30.7L 26 °C
31/7/2021 348 L 14 °C 29.8 L 28 °C

e This table 5.5 above shows the daily production in litres for the two samples at different
temperature condition and figure 5.3 below show the difference between temperature and

production .
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Daily Production Between 2 samples
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Figure 5.3 show relation between milk quantity and Temperature

The table 5.6 below showthe prediction we made based on the data we have as for
childbirth, we mentioned that the relationship between childbirth and production is a
positive relationship, that is, the greater the number of births, the higher the production of
milk. As some samples produce more than 40 litres after the second birth. in this
experiment, we followed up the production of the models during the reproductive period,

as we found an increase in production as the number of births increased.

Table5.6 show relation between milk quantity and Birth Number.

Births No. 1005 Births No. 1006
1 35.5 1 34.8
2 37.8 1 345
3 41.2 1 35.1

Through the previous results, we can say that the factors surrounding the samples can be
controlled in order to reach a higher production rate based on the available data and predict

their progress.
Note: How to calculate the Constant Production Rate:

We took a random sample of 5 cows and calculated the arithmetic mean of their
production, the following table shows the production of cows and the number of iterations

of the quantity of production at the same temperature.
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Table 5.7 show how to calculate the optimal average of milk production.

Temperature Temperature Centre Repetition Production

(Highest value + highest value) / 2

20-22 C 21 3 394 L
16-20 C 18 6 40.6 L
30-32C 31 3 34.2L
26-30 C 28 4 35.7L
36-40 C 38 2 26.1L

Constant Production Rate = (39.4 + 40.6 + 34.2 + 35.7 + 26.1) / 5= 35.2
Accuracy calculation

Make enhancement for prediction of milk production because there is a problem in

prediction process and the currents predictions algorithm not enough.

Therefore, we conduct to improve the prediction in milk production because it’s important
step so we will look for better algorithm to find out accurate model with good performance

and accurate result.

This research evaluates the accuracy of three algorithms under different conditions and this
helps in choosing the best and most accurate algorithm which are ANNand make

enhancement in algorithm to have accurate result in production.
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Table 5.8 show 0s&1s matrix to compare between three algorithms

Prediction algorithms

ID

ANN

ARIMA

FR

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

L T B e L e R = I = I Y B =S I

R o R k| R, R Rk o o k

o k| R, o o r| o r| R, K

Where( 0) is incorrect and( 1 )is correct/ Where (0) mean false and (1) mean true

training samples 80% of total sample(1001-1008)

80% is in my experiment 8cows*21day(7week*3stages)

accuracy=(total of ones)/total samples

accuracy=(168/210)*100=80%

test samples 20% of total sample(1009-1010)

20% is in my experiment 2cows*21day(7week*3stages)

accuracy=(total of ones)/total samples
ANN accuracy
accuracy=(2/10)*100=20%

ARIMA accuracy

accuracy=(1/10)*100=10%
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RF accuracy
accuracy =(1/10)*100=10%

Table 5.9 show 0s&1s matrix to compare between models in validation

step.

Model
ID ANN | ARIMA | FR
1674 1 0 0
1077 1 1 0
1939 1 0 0
4188 1 1 1

Where (0) mean false and (1) mean true

validation samples random sample(4cows*3weeks*7days)=84sample
accuracy=(total of ones)/total samples

ANN accuracy

accuracy=(4/4)*100=100%

ARIMA accuracy

accuracy=(2/4)*100=50%

RF accuracy

accuracy =(1/4)*100=25%

So as the result show above the accurate algorithm is ANN then ARIMA where RF as
result is not accurate.

Where enhancement on ANN algorithm and ARIMA to avoid mistake and have quickly

result.

40



Chapter 6

Conclusion and Future work

6.1Conclusion

This research aimed to compare the classification accuracy of three statistical and data
mining techniques that are integrated regression, decision tree, and Neural Network, on 20
samples from the Arab Development Society. Training ,test and validation samples had
been taken and performed on three prediction algorithms and make enhancement to find
out the accurate and make comparison then make enhancement in algorithms to have the
accurateresult. To ensure that we had selected the suitable predictors algorithms which is
the ANN algorithm.

As a conclusion for this research, we can state that the sampling method has no effect on
the prediction accuracy performance of any of the three prediction models. The sample size
of the training data, which guides and controls the prediction process, does not have a vital
role in increasing the prediction accuracy. On the other hand, for all of the prediction
models in this study, the prediction accuracy performance maintained a steady state when
the training data sample size reached 20 cows. This means that, in a huge datasets, to get a
suitable prediction performance, no need to draw a big training dataset to train the
prediction model and only 20 cows can do the training, which saves time, space and
money

In general, it becomes clear to us that we can significantly improve the production of cow
farms in Palestine. As it is a study that explains in a comprehensive and simplified manner
the main factors affecting milk production. In addition, the easiest way that we can avoid
the damage that will reflect positively on production.

This study was based on a set of experiments associated with different conditions and
factors, which led to different results that were clarified through charts and graphs.

The inverse relationship between production and temperature has proved that higher
temperatures will decrease milk production and by improving and lowering temperatures,
production will be increased. Whereas, raising cows in rural areas with a temperate climate

has a major role in their productivity [3]. And that areas with high temperatures will have a
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negative impact on production in general, as rooms with a moderate temperature must be

provided in order to control and improve production.
6.2 Future plans and Intentions

After continuing to use the program, we will use the first plan to improve the main
interfaces in the program in line with each user, such as: designing an interface that is
compatible with tablets and includes a quick search for cows, and 3 main buttons for
quantity and unit, and the save button, as the program performs putting the expected
quantity in advance. As it makes it easier for users to work faster and easier and helps us in
collecting the largest amount of data without difficulty or complications.

In the second aspect, we will modify the working body in general. As we will allow
searches for cows or add information about them by smart tag panels. Which in turn will
identify the cow via its smart plate number. This method is easy and fast to use and helps
us to avoid human errors in the entry processes. While this smartboard has a greater role in
the program, which is to collect the largest amount of information when any special
operation is added or searched. From a programming point of view, the smartboard number
is considered [1] a major key in the databases and facilitates the connection between more
than one tables quickly, which will be reflected on the user interface quickly search or

addition in the program. Which opens a major door for us in the Internet of Things (10T)

[2].

As the main components such as sensors and software are ready and this in turn is enough

to develop this aspect of the work
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