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Abstract— Diabetes is a type of illness or problem which can’t 

be treated surgically or operated on. Lack of consciousness 

regarding lifestyle can easily cause diabetes. Diabetes is 

generally caused because of a gain of weight, laziness, not 

taking a proper diet, etc. A person who is having diabetes 

should be very proactive about his health as it can also lead to 

death or more severe complications. One of such complications 

is Diabetic Foot Ulcers(DFU). One of the leading reasons of 

death in the world, diabetes can also result in complications 

like diabetic foot ulcers. (DFU). A patient's foot may be 

removed if their diabetic foot ulcer is handled improperly and 

late. With the use of a computer-assisted classifier, thermal 

imaging may be utilized to detect DFU signs early on. With the 

aid of deep learning neural networks, we plan to develop a 

model that may be utilised to aid patients by providing an early 

warning of diabetic foot ulcers. Big Data Analytics plays a 

noteworthy role in healthcare industries. With the help of big 

data, we can store a wide variety of data on different patients 

and have a wide range according to age groups. So, this will be 

helpful in getting hidden features from stored data. As we see 

the classification of data nowadays this is not that reliable. The 

use of the same dataset and different models are not giving that 

much accuracy. So our main focus is on increasing accuracy 

and getting better results for classification. We have referred 

few types of research which were done before so came to 

conclude we will use EfficientNet for better understanding the 

features of the images and it helps in increasing the accuracy of 

classification. 

Index Terms— Deep Learning, Convolutional Neural Network, 

EfficientNet, Artificial Intelligence, Classification, Diabetes 

Diagnosis, Diabetic Foot Ulcers, Healthcare Domain, Supervised 

Learning. 

I. INTRODUCTION 

 Diabetes is an illness in which insulin level in blood get 

depleted below the normal level which is needed to stay 

healthy. This will cause malfunction of organs of body like 

patient will gets frequent urination, etc. If it is not treated on 

time, it can cause central numerous complications. This 

difficulty leads to demise. There are some specific diseases, 

which includes diabetes, kill around 19% of world’s 

population. In 2000, deaths caused by diabetes increased by 

72%, and in 2023, these deaths are expected to rise by 85%. 

Diabetes can be caused by many lifestyles’ routine such as 

laziness, taking pills, heavy weight, etc. 

 Foot ulcers are among the most devastating effects of 

diabetes. Diabetes-related foot wounds known as diabetic 

foot ulcers (DFUs) are significant diabetes cases. According 

to reports, there were only 151 million diabetics globally in 

2000; by 2014, that number had risen to over 422 million, 

and by 2021, it was projected to reach over 537 million. 

 The incidence of diabetes illness increased by 10.5% 

among persons over the age of 18 between 2000 and 2021. 

The major goal of our study is to develop a model that can 

be utilised for early diabetic foot ulcer prediction so that it 

may be treated appropriately and the patient doesn't have to 

lose a limb. 

 In this situation different Deep learning algorithms can 

be used to create a model which can predict whether ulcer is 

abnormal or normal. Diabetes can be cured at early stages if 

proper care is taken and proper medication is given to the 

patient. Artificial Intelligence approaches can assist in the 

earlydetection of this disease. The analytical model can 

identify and understand the incoming data, allowing it to 

make more specific decisions. 

TABLE 1: PREVALENCE FACTS AND COUNTERMEASURES FOR DIABETES 

AND DIABETIC FOOT ULCERS 

 

 Since the dataset consists of images we are using the 

concept of Convolutional Neural Networks (CNN). There 

are different CNN architectures that can be used for 

classification whether the ulcer is normal or not such as 

VGG, AlexNet, EfficientNet, etc. 

 We can use different architectures for better 

understanding the features of the images or dataset and this 

helps in for forecasting the disease. Deep Learning methods 

can help in detecting diabetic foot ulcers at its preliminary 

stages. This can help patient in detecting disease priory and 

taking necessary precautions in order to stay healthy. 

II. LITERATURE SURVEY 

 It is known that patients' understanding of the effects of 

diabetes is low or non-existent, which contributes to 

complications. Analysts' assessment of DFU's findings 

included the use of different sensors and CNN models, 

although one or two widths, depths, or definitions of images 

were being considered. Thus, three highlights are taken 

into account when broadcasting the prediction of diabetic 

foot ulcer conclusion in this broadcast of a deep learning 

experiment, EfficientNet. By accurately distinguishing a 

diabetic foot from a normal foot, he can detect the severity 

of the foot ulcer and take timely action. 
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 Through an in-depth survey of the misconceptions (IA) 

articles that have supported DFU verification strategies, it is 

conceivable to consider the priorities of these strategies as 

well as the challenges facing them difficult to coordinate 

them in a realistic and solid system to achieve unattainable 

satisfaction understand governance. 

 To recognize diabetic foot ulcers, they examined the 

associated optical sensing and imaging strategies. The 

reflection takes into account the strength of the sensors as 

well as the physiology of the patient. The news source 

allows for a wide range of verification strategies and they 

have established restrictions on the adoption of AI 

innovation. 

 The use of a non-invasive photonic device has been 

recommended for the treatment of diabetic foot ulcers in 

diabetics. Using the concepts of hot and hyperspectral 

imaging, this utility studied the condition of the ulcer. The 

oxyhemoglobin and deoxyhemoglobin biomarkers were 

evaluated using these photon imaging methods. By 

combining flag management strategies that use deep 

learning to improve pixel accuracy and reduce stutter with 

super-resolution strategies, this utility has evolved. 

 Programmed DFU image classification has been 

proposed using a deep CNN called DFU QUTNet. When 

there are more layers, a normal CNN becomes very deep, 

but the implementation makes no progress. To extend the 

width of the network while maintaining the depth compared 

to current systems, the QUTNet DFU arrangement was 

implemented. 

 The ubiquity of corners seems to benefit mainly from 

sloppiness transmitted through the DFU QUTNet system on 

a number of different channels. 

III. PROBLEM STATEMENT 

 Diabetes is becoming increasingly prevalent in today's 

environment. The major source of this significant condition 

is the individual's lifestyle. Diabetes can induce a variety of 

problems, some of which are life-threatening. One of these 

serious effects is diabetic foot ulcer. If adequate treatment is 

not received in time, a limb may be amputated. 

When the person suffering from an ulcer is unable to 

walk properly, travelling to a nearby hospital or clinic is a 

challenging chore for such a person. With this project, a 

doctor or any family member may determine whether the 

ulcer is normal or pathological. 

 In addition, not all doctors are knowledgeable about all 

dis- eases, making it difficult to locate a doctor you can trust 

with such understanding. 

 Yet, in everyday life, the diabetic patient must 

determine whether he or she is indeed diabetic. A 

computerised system that can anticipate the right response 

without making any of these mistakes is required in order to 

prevent these blunders, and this may be accomplished with 

the use of DL. 

TABLE 2: CNN ARCHITECTURES AND THEIR NUMBER OF LAYERS 

 

IV. SCOPE 

 Diabetic Foot Ulcers Prediction System is a project 

which will help both diabetic and non-diabetic people. Our 

project will be helpful for everyone but more helpful to non-

diabetic people. We are thinking of adding the following 

features to our project 

 A. Diabetic Foot Ulcer Test:Using this feature any per- 

son can check whether the ulcer he/she having is abnormal 

or normal in nature. 

 B.Doctor Consultation:Using this feature anyone can 

consult to doctors and experts who will suggest you 

different activities which will help in improving your health 

as well as lifestyle. 

 C. Expert System:A person who doesn’t have 

knowledge about this domain can use this project and get 

knowledge. 

V. METHODOLOGIES USED 

Artificial Intelligence 

 The Artificial Intelligence seminar provides an 

overview of AI that will enable you to understand the 

guiding principles of AI. These days, technology is 

ubiquitous, meaning that it is everywhere and that it is 

developing at a rapid rate. Artificial intelligence is one of 

the many booming computer science technologies that is 

being employed increasingly in a variety of fields. The 

world is being ruled by artificial intelligence, which is also 

providing us with fresh ideas daily to help us think critically 

and do something new. 

Deep Learning & Convolutional Neural Networks 

 Deep Learning is a concept which is quite popular these 

days. It is basically the subset of machine learning and it 

uses neural networks for its working. Artificial neural 

networks make an effort to mimic how the human brain 

functions, however they fall far short of being able to match 

it, enabling it to "learn" from vast volumes of data. 

 Deep learning networks works by finding hidden and 

complex patterns in the data they process. The networks 

may develop several degrees of abstraction to describe the 
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data by constructing computational models that are made up 

of many processing layers. 

 

Fig. 1. Convolutional Neural Networks 

 Convolutional Neural Networks is one of the algorithms 
of deep neural networks which consist of different 
architectures. A neural network type known as 
convolutional neural net- works, or CNN or ConvNet, is 
focused on processing  input with a grid-like architecture, 
such as images. 

 CNN basically consist of 3 types of layers which are 
convolutional layer, pooling layer and fully connected layer. 
Different of arrangement of these layers makes different 
architectures of CNN. 

Efficient Net 

 Efficient Net is one of the important architectures of 
convolutional neural network and project about understands 
the features of images of foot ulcers and this architecture 
can help us in better understanding the features of the 
images and hence better accuracy in predicting. The design 
of the solution was influenced by the image's width, depth, 
and resolution. Since our project is realted to images with 
higher resolution and more pixels, therefore we are using 
EfficientNet which is the best option. 

 These intuitions suggest that scaling multiple 
dimensions re- quires coordination and balancing as 
opposed to the more traditional single-dimension scaling. 
The compound scaling method grows the network's depth, 
breadth, and resolution logically and uniformly using a 
compound coefficient. 

 Since DFU classification requires a more complicated 
network architecture to distinguish between normal and 
abnormal classifications, the number of layers in a CNN 
model does not guarantee correctness. 

 

Fig. 2.EfficientNet Architecture 

 In some cases, network performance degrades as the 

number of levels increases, and a network with few layers 

and a simple topology is sufficient. 

VI. WORKFLOW OF MODEL 

 The model is built using a CNN architecture which is 

going to classify out data into whether a person is having 

normal or abnormal ulcer. The training of model is done 

using training data and train accuracy is provided. The given 

flow chart ex- plains the workflow of our model. 

 

Fig.3.Workflow Diagram 
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VII. DATASET USED 

 CNN architecture was used to build the model, which 

will classify the data into normal and abnormal ulcers. 

Model training is carried out with the aid of training data, 

and train accuracy is offered. Since we have used CNN as 

our algorithm, we have used number of images as dataset 

for proper training and testing of our model. Heres are some 

of these images: 

 

Fig. 4. Dataset 

VIII. EVALUATION 

Confusion Matrix 

 Confusion matrix is a concept in machine learning 

which is used for the performance evaluation of different 

models. This matrix is usually used for classification model 

evaluation. There are 4 terminologies used in this matrix 

which are true positive, true negative, false positive and 

false negative. 

 Using these 4 terminologies different calculations can 

be done and evaluation of the model can be done. These 

evaluations can also help in telling which feature of the 

model should be modified in order to improve the 

performance of the model. 

 True Positive: It is the situation in which both pre- 

dicted and actual answer both is yes. 

 False Positive: It is the situation in which predicted 

answer is yes but the actual answer is no. 

 True Negative: It is the situation in which predicted 

answer is no and the actual answers is also no. 

 False Negative: It is the situation in which both 

predicted and the actual answers are no. 

 

Fig. 5. Confusion Matrix 

Calculations using Confusion Matrix 

 Above confusion matrix can be used to find some 

calculation which can be used for model evaluation. These 

calculationsare: 

1. Accuracy:Accuracy can be defined as the measurement 

of prediction correctness. It is the closeness be- tween 

the correct and predicted value. 

2. Error Rate: Error rate is defined as the number of in- 

correct predictions per all samples available. Lower the 

value, better the model will perform. 

3. Precision: Precision defines the exactness of the mod- 

el. It has the highest value as 1 and lowest is zero. 

4. Recall: Recall is used find what is the ability of the 

model to find positive samples. If recall is high that 

means the model will find more positive samples. 

5. F-measure: F measure takes recall and precision to find 

its value. It makes the model to use both precision and 

recall for finding best outputs. 

IX.CONCLUSION 

 Diabetes is a very common and rising problem now  a 

days and it is not only limited to only old people, person of 

any age can be affected by this disease. Sometimes this 

problem of diabetes leads to more severe complications. 

One of such complications is foot ulcers. These ulcers if not 

detected early whether these are normal or abnormal in 

nature then it can leads to losing of a limbs 

 

Fig. 6. Model Accuracy 

 Therefore for the early detection of diabetic foot ulcers 

we have created this project – AI driven Diabetic foot ulcers 

pre- diction system. For proper classification and prediction, 

our project uses a deep learning model known as 

―Convolutional Neural Network. There are different 

architectures of CNN and we are using EfficientNet. 

 The accuracy attained by our model is about 95% but 

this can be improved by improving the quality of our dataset 

and using some other methodologies 

REFERENCES 

[1] Debadri Dutta, Debpriyo Paul, and Parthajeet Ghosh, "Analyzing 

Feature Importance for Diabetes Predic- tion using Machine 
Learning", IEEE, pp. 942-928, 2018. 



International Conference on Recent Trends in Data Science and its Applications  

DOI: rp-9788770040723.103 

524 

[2] K.VijiyaKumar, B.Lavanya, I.Nirmala, and S.Sofia Caroline, 
"Random Forest Algorithm for the Prediction of Diabetes 

".Proceeding of International Conference on Systems Computation 

Automation and Networking, 2019. 

[3] Md. Faisal Faruque, Asaduzzaman, and Iqbal H. Sarker, 

"Performance Analysis of Machine Learning Techniques to Predict 
Diabetes Mellitus". International Conference on Electrical, Computer 

and Communication Engineering (ECCE), 7-9 Feb, 2019. 

[4] Tejas N. Joshi, Prof. Pramila M. Chawan, "Diabetes Prediction Using 
Machine Learning Techniques", Int.Journal of Engineering Research 

and Application, vol. 8, issue 1, (Part -II), pp.-09-13, Jan 2018. 

[5] NonsoNnamoko, AbirHussain, David England, "Predicting Diabetes 

Onset: Ensemble Supervised Learning Approach ". IEEE Congress on 

Evolutionary Computation (CEC), 2018. 

[6] Deeraj Shetty, KishorRit, Sohail Shaikh, Nikita Patil, "Diabetes 

Disease Prediction Using Data Mining ", International Conference on 

Innovations in Information, Embedded and Communication Systems 
(ICIIECS), 2017. 

[7] B.Nahla, and Andrew et al, "Intelligible support vector machines for 

diagnosis of diabetes mellitus. Information Technology in 

Biomedicine", IEEE Transactions, vol. 14, pp. 1114-20, July 2010. 

[8] A.K. Dewangan, and P. Agrawal, "Classification of Diabetes Mellitus 
Using Machine Learning Techniques," International Journal of 

Engineering and Applied Sciences, vol. 2, 2015. 

[9] B.Iraj, F.Khorvash, A.Ebneshahidi,and, G. Askari, “Prevention of 

diabetic foot ulcer,” Int. J. Prev. Med.,vol. 4, p. 373, 2013, [Google 

Scholar] 

[10] Dhanabalan, S. S., Sitharthan, R., Madurakavi, K., Thirumurugan, A., 

Rajesh, M., Avaninathan, S. R., & Carrasco, M. F. (2022). Flexible 
compact system for wearable health monitoring 

applications.Computers and Electrical Engineering, 102, 108130. 

[11] A.M.Reyzelman,  K.Koelewyn,   M.Murphy,  X.Shen, E.Yu, R.Pillai, 
J.Fu, H.J.Scholten,and R. Ma, "Con tinuous temperature-monitoring 

socks for home use in patients with diabetes: Observational study,". J. 

Med.Internet Res.,vol. 20, p. e12460, 2018, [Google Scholar] 

[CrossRef][Green Version] 

[12] B.E. Sumpio,Foot ulcers. N. Engl. J. Med.,vol. 343, pp. 787–793, 
2000, [Google Scholar] [CrossRef] 

[13] M.Goyal, N.D.Reeves, S.Rajbhandari, N.Ahmad, C.Wang,and M.H. 

Yap, "Recognition of ischaemia and infection in diabetic foot ulcers: 
Dataset and techniques,"Comput. Biol. Med. Vol. 117, p. 103616, 

2020, [Google Schol- ar] [CrossRef] 

[14] Gomathy, V., Janarthanan, K., Al-Turjman, F., Sitharthan, R., Rajesh, 

M., Vengatesan, K., &Reshma, T. P. (2021). Investigating the spread 

of coronavirus disease via edge-AI and air pollution correlation. ACM 
Transactions on Internet Technology, 21(4), 1-10. 


