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ABSTRACT 
 
The adoption of information technology in the Ghanian health sector remains for the most part 
limited to the Greater Accra region. The technologies adopted are mainly used for 
communication, telemedicine, record keeping and database systems. Advanced analytical 
technologies like machine learning and artificial intelligence can greatly improve the Ghanian 
health. But despite their great potential, they are still unpopular. The current project is on the 
use of classification-based machine learning technology for breast cancer disease diagnosis. 
This project is designed and implemented as an online based platform to be used mainly by 
laboratories agents and researchers. This system was built to simplify the diagnostic process for 
the disease and increase its accuracy level. 
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1. INTRODUCTION  
 
The goal of this work is to employ the use of machine learning to efficiently recommend selected 
crops to grow in selected fields. It will seek to glean insight from the experiential knowledge 
employed by farmers in selecting crops they choose to plant. The data collected would be used 
to build a machine learning model to efficiently recommend selected crops to plant in the future. 
 
2021 marks the year when the Ghanaian government started doubling down on the new digital 
national identification program called Ghana Card. According to the National Identification 
Authority of Ghana, the technology that is being put in place will facilitate the social, economic 
and political development of Ghana. With this project, the government hopes to encourage the 
digitization of all activity sectors. The health sector is key to this program; The digitalization of 
the health sector would be beneficial to all patients, medical staff, health institutions and the 
government. Various technologies can be used to improve the overall efficiency, ease of 
operation and convenience of all healthcare related activities.  
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Problem Statement  
The adoption of information technology in the Ghanian health sector remains for the most part 
limited to the Greater Accra region. The technologies adopted are mainly used for 
communication, telemedicine, record keeping and database systems. Advanced analytical 
technologies like machine learning and artificial intelligence can greatly improve the Ghanian 
health medical system. But despite their great potential, they are still unpopular.  
 
Aim Of Study  
The aim of the work is to produce a machine learning solution to analyze laboratory result data.   
 
1.4 Specific Objective Of The Study  
The specific objective of the study is the design and implementation of a graphical user interface 
that automates the analysis of breast cancer data points and the diagnosis prediction process. 
 
1.5 Deliverable Product  
A system (online application) that applies a machine learning model to process breast cancer 
data measurements in order to produce a prediction based on previous training with real data. 
The prediction will be performed with the data that the user uploads. 
 
The following diagram shows the work breakdown structure for the design and implementation 
phase. 
 
2. LITERATURE REVIEW  
 
Numerous studies have been done in this area in the past with the goal of developing crop 
predicting systems all with their merits and demerits.   Devdatta A. Bondre and Santosh alluded 
to the fact that a farmer always has an interest in knowing how much yield to expect. Previously, 
this was done with experiential knowledge on a particular field and crop. However, this is an 
issue that can be made better by using available data since machine learning techniques can 
provide more optimal solutions (Bondre & Mahagaonkar, 2019).  Sayed Mazhar Ali et al 
highlighted that crop cultivation in any part of the world depended on the climate which could 
also represent seasons and depended on soil properties as well. The paper however stressed 
on the fact that the enhancement of the production of crops was barred on factors related to 
temperature (Ali, Das, & Kumar, 2021).  
 
There is no singular factor that is the be-all-end-all to giving clear insight into what a farmer 
should plant for suitable crop yield. However, there are factors, if not one, that significantly 
increase the chances of one getting a favorable yield. Collecting all necessary data from the soil 
type of a plant to the season it is planted contributes to making it yield as anticipated.   
 
2.1 Review of Machine Learning Technologies  
Machine learning (ML) is a sort of artificial intelligence (AI) that allows software applications to 
improve their prediction accuracy without being expressly designed to do so. In order to forecast 
new output values, machine learning algorithms use historical data as input. Fraud detection, 
Health systems, spam filtering, malware threat detection, business process automation (BPA), 
and predictive maintenance are all common applications where machine learning is used. 
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Machine learning is significant because it allows businesses to see trends in customer behavior 
and business operating patterns while also assisting in the development of new goods. Machine 
learning is at the heart of many of today's most successful businesses, like Facebook, Google, 
and Uber. For many businesses, machine learning has become a crucial competitive 
differentiation. Machine Learning is often classified in four groups: 
 
Supervised learning, unsupervised learning, semi-supervised learning, and reinforcement 
learning are the four basic methodologies. The algorithm that data scientists use is determined 
on the type of data they work on and the type of data they are trying to predict. Supervised 
machine learning is an artificial intelligence and machine learning subcategory. It is the use of 
labeled datasets to train algorithms that accurately classify data or predict outcomes. As input 
data is fed into the model, the weights are adjusted until the model is properly fitted, which 
happens during the cross-validation phase. Organizations can use supervised learning to tackle 
a range of real-world problems at scale, such as spam classification in a distinct folder from your 
email. Unsupervised machine learning analyzes and clusters unlabeled datasets using machine 
learning methods. This type of algorithm uncovers hidden patterns or data groupings without 
the need for human intervention. It is the best solution for exploratory data analysis, cross-selling 
techniques, consumer segmentation, and image identification because of its capacity to detect 
similarities and differences in information. Semi-supervised machine learning involves a small 
number of labeled examples and many unlabeled examples. 
 
Reinforcement machine learning is based on rewarding desired behaviors and/or punishing 
undesired ones. A reinforcement learning agent can perceive and interpret its environment, act, 
and learn through trial and error.  
  
 
3. SPECIFICATION, DESIGN  AND DEVELOPMENT METHODOLOGY  
 
The Waterfall methodology—also known as the Waterfall model—is a sequential development 
process that flows like a waterfall through all phases of a project (analysis, design, development, 
and testing), with each phase completely wrapping up before the next phase begins. The figure 
bellow shows the sequential nature of the waterfall model; each phase is completed 
before going to the next. 
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Fig 1: The Waterfall Model 
  
3.1 Machine Learning Algorithm  
A machine learning algorithm is the method by which the AI system conducts its task, generally 
predicting output values from given input data. The field of Machine learning offers a variety of 
algorithms to choose from. The two main processes of machine learning algorithms are 
classification and regression. Classification recognizes specific entities within the dataset and 
attempts to draw some conclusions on how those entities should be labelled or defined. 
Regression is a technique for investigating the relationship between independent variables or 
features and a dependent variable or outcome. It's used as a method for predictive modelling in 
machine learning, in which an algorithm is used to predict continuous outcomes. Looking at this 
project, a classification model, with the K-Nearest Neighbor (KNN) Algorithm is best. 
 
K-Nearest Neighbours Algorithm  
The K-Nearest Neighbor algorithm, also known as KNN or k-NN, is a non-parametric, supervised 
learning classifier, which uses proximity to make classifications or predictions about the 
grouping of an individual data point. While it can be used for either regression or classification 
problems, it is typically used as a classification algorithm, working off the assumption that 
similar points can be found near one another. 
 
How Does The K-Nearest Neighbours Algorithm Work  
The KNN algorithm assumes that the new case/data and existing cases are similar and places 
the new case in the category that is most similar to the existing categories. The KNN method 
saves all the available data and classifies a new data point based on its similarity to the existing 
data. This means that new data can be quickly sorted into the most appropriate category. 
Suppose we have a new data point, and we need to put it in the required category. Consider the 
below image: 
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● Firstly, we will choose the number of neighbors, so we will choose the k=5. 
● Next, we will calculate the Euclidean distance between the data points. The Euclidean 

distance is the distance between two points, 
which we have already studied in geometry. It can be calculated as: 

 
 
 

● By calculating the Euclidean distance, we got the nearest neighbors, as three nearest 
neighbors in category A and two nearest neighbors in 
category B. Consider the below image: 
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● As we can see the 3 nearest neighbors are from category A, hence this 
new data point must belong to category A. 

 
 
Here is a pseudo code that explains how the KNN algorithm is implemented: 

1. Load the training data. 
2. Prepare data by scaling, missing value treatment, and dimensionality 

reduction as required. 
3. Find the optimal value for K: 
4. Predict a class value for new data: 
5. Calculate distance (X, Xi) from i=1,2,3,….,n. 
6. where X= new data point, Xi= training data, distance as per your 

chosen distance metric. 
7. Sort these distances in increasing order with corresponding train data. 
8. From this sorted list, select the top ‘K’ rows. 
9. Find the most frequent class from these chosen ‘K’ rows. This will be 

your predicted class. 
 
3.2 Development Tools  and Data in Use  
The technical tools and elements used for this project are : Breast cancer data points compiled 
into csv training sets, Google Collaboratory, Google Drive, Anvil Works, HTML, CSS and Python 
programming languages. 
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Type Of Data Being Used  
The dataset used here includes 569 examples of cancer biopsies, each with 32 features. The 
features listed below are the identification number for each set of measurement, the diagnosis 
and 30 numeric-valued laboratory measurements, 
all listed below: 
radius_mean 
texture_mean 
perimeter_mean 
area_mean 
smoothness_mean 
compactness_mean 
concavity_mean 
concave points_mean 
symmetry_mean 
fractal_dimension_mean 
radius_se 
texture_se 
perimeter_se 
area_se 
smoothness_se 
compactness_se 
concavity_se 
concave points_se 
symmetry_se 
fractal_dimension_se 
radius_worst 
texture_worst 
perimeter_worst 
area_worst 
smoothness_worst 
compactness_worst 
concavity_worst 
concave points_worst 
symmetry_worst 
fractal_dimension_worst 
The diagnosis is coded as "M" to indicate malignant or "B" to indicate benign. 
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The dataset used for the training on the Machine Learning Model has been produced by 
researchers of the University of Wisconsin in Madison, USA. The dataset is made of multiple real 
fine-needle biopsy results combined in a csv format. A biopsy is a procedure to remove a piece 
of tissue or a sample of cells from your body so that it can be tested in a laboratory. Needle 
biopsy is a general term that's often used to describe inserting a special needle through the skin 
to collect cells from a suspicious area. 
 
How The Data Flows Through The System  
The system will consist of a front-end interface connected to an online back-end application that 
will process the data that has been uploaded. Here are the steps indicating how the data will 
flow through the system: 

1. The data will be collected via from the Web User Interface 
2. The data will be stored on a Cloud Storage Platform 
3. The data will be fetched from the Cloud Storage Platform and sent to 

the back-end system 
4. The system will process the data and produce a result 
5. The data will be deleted from the Cloud Storage Platform 
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The result will be displayed on the Web User Interface 
 
Google Collaboratory  
Google Colaboratory, or “Google Colab”, is a free to use Software product from Google Research. 
Google Colab allows anybody to write and execute arbitrary python code through the browser, 
and is especially well suited to machine learning, data analysis and education. It is the main tool 
used to implement the back-end system of the project. 
 

 
 
Google Drive  
Google Drive is a free service from Google that allows users to store files online and access them 
anywhere using the cloud. It will be used as storage platform for our system.  
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ANVIL WORKS 
Anvil is a web framework that allows users to build and host python-based web application, with 
both front-end, and back-end support. It is used here to set-up the Graphical Interface, connect 
to the storage platform, and define functions that will be called on the back-end platform. 
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4. IMPLEMENTATION AND RESULTS  
 
Front End -- Graphical User Interface  
As specified earlier, the front-end has been developed using the Anvil. The Graphical interface 
allows the user to access the system, upload a CSV file that contains a patient’s data and obtain 
the diagnostic. The main objective of the system is to simplify the diagnosis process as much as 
possible. The Interface has been designed with that in mind; anyone who knows how to use a 
computer can use the system. Below is a figure displaying a snapshot of the Graphical Interface: 
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Next is a figure showing the HTML development interface used to build the 
User Interface. 
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Finally, here is a figure showing the CSS development interface used to build 
the User Interface. 
 

 
  
Front-End And Back-End Integration 
For our system to work seamlessly, the Anvil front-end platform, the google drive storage 
platform and the google collab back-end platform have to beconnected to each other and 
exchange information. First, the Google Drive Application Programming Interface (API) is used to 
communicate connect to the storage platform; here is a snapshot that shows 
how it is done: 
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Next, the back-end platform has to be connected to the Storage platform to access the training 
data. The figure below shows it is achieved: 
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The back-end platform also as to fetch the user data for the diagnosis phase. For that, a special 
function has been created in the anvil platform to trigger that feature. That function will be called 
on the back-end side and will run every time there is a new file to process. The figures below 
show it is achieved: 
 

 
 
Finally, the back end had to be conned to the anvil server using the uplink key. This allows the 
back-end process running on Google colab to listen to a function call made fron the anvil 
platform and act on it. This completes the front-end and back-end integration phase. Next is a 
snapshot showing that process: 
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  Results 
The model performed very well on the dataset with minimal configuration adjustments.  An 
accuracy score of 0.965034965034965 (96%) was obtained using the accuracy score function 
accuracy_score from the scikit-learn metrics library  
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5. SUMMARY, CONCLUSION AND RECOMMENDATIONS 
 
Summary 
A The use of Machine Learning offers exceptional benefits in most activities and sectors. In 
Healthcare, it allows for simpler faster diagnostic, medical pattern discovery, analysis and 
prediction; it is most useful for researchers and healthcare professional as it eases various 
medical processes that would otherwise long, difficult and complex task. Despite the effort 
various institutions and individuals, the adoption of ICT and Machine Learning in the healthcare 
sector in Ghana is still in its early stage. The deliverable of this project is an attempt to simplify 
the breast cancer diagnosis process and contribute to democratization of ICT and Machine 
Learning in the Ghanian health sector. The application effectively allows any user to seamlessly 
upload and process breast cancer data points and obtain predictions/diagnostic for it. This work 
shows that machine learning can be used to improve enhance medical analysis and disease 
diagnosis.   
 
Conclusion 
Firstly, farmers who not only harvest crops but also data from their farms can educate farmers 
based on purely informal means. This can help measure the success or failure of crops and 
increase their yield.  Also, farmers can be more intentional about the quality of their soils by 
doing soil tests to have appreciable data on what their soils need and the kind of crops to plant 
with the aid of soil-to-crop recommendation systems. There are initiatives that have subsidized 
these soil tests and farmers can take advantage of such avenues. 
 
Recommendations and Suggestions for Further Research 
Firstly, farmers who not only harvest crops but also data from their farms can educate farmers 
based on purely informal means. This can help measure the success or failure of crops and 
increase their yield.  Also, farmers can be more intentional about the quality of their soils by 
doing soil tests to have appreciable data on what their soils need and the kind of crops to plant 
with the aid of soil-to-crop recommendation systems. There are initiatives that have subsidized 
these soil tests and farmers can take advantage of such avenues. 
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