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Abstract 
  
Public health threats and epidemics are affecting the human life day-to-day.  

These include obesity, diabetes, cardiovascular diseases, cancer, osteoporosis 

and dental diseases. The trouble of chronic diseases may be cured during 

initial stages if it is properly predicted and it requires a lot of training using 

the medical data. Existing models can support disease diagnosis to certain 

extent based on the training. This can predict unique diseases and separate 

system is required for different diagnosis. A generic disease prediction model 

can reduce the burden of physician while making clinical decisions and has 

not been evolved yet.  Machine learning and artificial intelligence offer one 

such a generic model with principled approach for intelligent disease 

diagnosis. A novel hybrid algorithm and a prediction model are proposed in 

this paper based on disease symptoms of the patient Collected from hospital 

and are stored in cloud.The features of KNN and CNN are combined to 

provide high speed prediction analysis. The enormous amount of data growth 

in the field of medical diagnosis helps the proposed system to find hidden 

patterns with respect to individual diseases. 
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1 Introduction 
 
 With the advent of plenty of information investigation, malady forecast 

make use of continuous treatment history and wellbeing information is very 

simpler with specific difficulties of its own. Patient Datas are collected from 

various hospital and stored in a centralised cloud.Enormous works have been 

applied information mining procedures to obsessive information or clinical 

profiles for the expectation of explicit and exceptional sicknesses. These 

methodologies attempted to anticipate the reoccurrence of illness. Likewise, 

some of the methodologies attempt to do expectation on control and 

movement of malady. The ongoing achievement of profound learning in 

divergent zones of Artificial Intelligence(AI) has driven a step  towards AI 

models that can learn rich, various leveled portrayals of crude information 

with little pre-preparation and produce progressively exact outcomes. The 

primary spotlight is on to utilize AI in medicinal services to enhance 

understanding consideration for better outcomes. AI has made simpler to 

distinguish various maladies and conclusion effectively. Prescient 

investigation with the assistance of productive various AI calculations assist 

with foreseeing the sickness all the more accurately and help treat patients.  

 The social assurance industry delivers a lot of medicinal services 

information every day that can be used to reduce data for foreseeing ailment 

that can be happened to a patient in future while undergoing the treatment. 

This concealed data in the social assurance information will be later used for 

full of feeling dynamic for patient's wellbeing. Additionally, this regions 

need improvement by utilizing the instructive information in social 

insurance. One such execution is in the field of human services that uses AI 

solutions. Clinical zones should be progressed with the goal that better 

choices for quiet conclusion and treatment alternatives can be made. AI in 

medicinal services helps the people to process immense and complex clinical 

datasets and afterward break down them into clinical bits of knowledge. This 

at that point can additionally be utilized by doctors in giving clinical 

consideration.  

 Henceforth Artificial Intelligence when executed in human services can 

prompt expanded patient accomplishment. The k mean Nearest Neighbor 

calculation is used to foresee ailments utilizing the basic understandings of 

treatment history and wellbeing information. Be that as it may, those current 

works for the most part thought to be organized information. For 

unstructured information, for instance, utilizing convolutional neural system 

(CNN) to separate content qualities consequently has just pulled in wide 

consideration and furthermore accomplished excellent outcomes. Be that as it 

may, as far as we could possibly know, none of past work handles clinical 

content information by Hybrid model of KNN and CNN. Besides, there is a 

huge distinction between diseases and treatments in various districts, 

essentially in view of the assorted environment and living in the locale.  
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 Accordingly, chance characterization dependent on large data 

investigation still the accompanying difficulties remain same. By considering 

this this paper consolidate the organized and unstructured information in 

social insurance field to survey the danger of illness focusing on How should 

the missing information be tended to? By what means should the 

fundamental ceaseless sicknesses in a specific district and the primary 

attributes of the infection in the area be resolved?  

 Organisation of the Paper is as follows.Section 2 deals with related work, 

section 3 gives System Framework, Section 4 describes  implementation and 

results and section 5 presents the Conclusion. 

 

2 Related Work 
 

 CNN based multimodal risk prediction methodology [12] was proposed 

by Chen et.al, using structured and unstructured data of patient history. 

Algorithm has been tested under different categories and the results predict 

the diseases with 94.8% accuracy.  However, the algorithm works well with 

structured data. It doesn’t support unstructured data and requires multiple 

processing steps and multimodel prediction analysis.Risk Prediction System 

for Alzheimer disease [11] was proposed by Qian et.al., using patient 

Electronic Health Records. By developing active learning context, the risk of 

Alzheimer disease has been predicted. Still, the model has been developed to 

look after unique disease and does not support in predicting multiple 

diseases.Smart washable clothing [9] proposed by Chen et.al that increase the 

effectiveness of future generation healthcare predictions.  New approach for 

data collection was proposed with a sensor input to capture the patient 

physiological condition. This helps in predicting mental feelings of patient 

through Cloud System. Eventhough, patient’s emotional data are being 

collected, areas like anti-depression, getting data through wireless medium 

still retained as challenge.Cyber Physical System, [10] for handling 

numerous biomedical data was proposed by Zhang et.al. Author highlighted 

that there is a massive amount of growing data in medical field which leads 

to big data. The proposed system operated on both cloud and Server. By 

using data analytics techniques, the result prediction has been 

enabled.Prediction based on machine learning for heart failure [7] was 

proposed by Haq, A. U., et.al..Various Parameters for evaluation were 

considered to compare the performance of different classifiers [14].Author 

conclude their prediction system excel only in heart related disease.Risk 

Prediction based on convolutional neural network (CNN-MDRP) [8]   for 

multimodal disease was proposed by Chen, M et.al. It works well with both 

types of data(Structured and unstructured) .This Multimodal Prediction 

model outbreaks the existing prediction algorithms, and its accuracy in 

prediction reaches 94.8% that is Comparatively faster than the unimodal 

disease prediction System. 
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 Feature Selection an Classification based disease diagnosis System [13] 

were proposed by Senturk et.al. Selection was based on Feature Importance 

and Recursive Feature Elimination. For Classification it uses various 

techniqus like SVM, Artificial Neural Networks an Classification and 

Regression Tree.SVM  with Recursive Feature Elimination was outperform 

than other methods. It gives 93.84% accuracy with the minimal number of 

voice features in diagnosis of Parkinson’s disease. 

 Modified Artificial Plant Optimization (MAPO) used for optimal feature 

selector[1]  proposed by Sharma et.al which is used along with numerous 

machine learning algorithms for predicting heart rate using fingertip video 

dataset .It also helps in predicting Coronary Heart Disease in an individual at 

the moment. 

 Farthest First (FF) and Sequential Minimal Optimization (SMO) 

classifier were integrated for diagnosis of DM[5] were proposed by 

Howsalya Devi et.al., Farthest first Which is used for grouping the data in to 

more number of clusters. Time for computation increase with the data set 

size.Output from this is fed as input to the SVM classifier.It helps in 

diagnosis of presence or absence Diabeticswith accuracy. 

 CNN Model for Predicting the cancer [3] was proposed by Sekaran. K., 

et al. Images of Pancreas where cancer disease is found, was modelled with 

Gaussian Mixture and EM algorithm .To predicts the essential features from 

the CT scan [15] were used as a threshold parameter for prediction. 

 Multimodal data-based recurrent convolution neural network (MD-

RCNN) [4] were proposed by Hao, Y.,et.al  for risk prediction  for disease is 

proposed. Deep Bleif Networks were used to fuse the relationship between 

structured and unstructured data.  

 Shearlet Transform (ST) for feature extraction[2]  were proposed by 

Acharya, U.R., et.al., suggested that the this approach yields more accurate 

results in predicting the Alzheimer’s disease[6].  

 From the above study, it’s clearly understood that KNN and CNN hybrid 

prediction Model can be used in centralized cloud  is not available. The aim 

of this work is to propose a hybrid prediction model to improve speed and 

accuracy of prediction. 

 

3 System Framework 
 
 As mentioned in the previous section, existing disease diagnosis system 

can detect unique or specific diseases. No such common system has been 

identified for predicting two or more diseases using patient historical data. 

Hence, it has been proposed to design a system using machine learning 

model. System architecture for the proposed system is shown below in 

Figure 1. 
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Figure 1: System Architecture 

 Input raw data or images are being given to the pre-processing unit. 

Features of images or attributes for data are extracted from the pre-processed 

unit. Data sets are prepared from the extracted data and stored as a true case 

in the repository.  However, data records are classified into full set and 

missing records and stored separately using map reduction algorithm.  Based 

on the true cases, classifiers are trained and the unknown attributes are 

predicted and filled. These records are being used for further testing and the 

process is repeated for all the data inputs.  The test data have undergone 

classification process using hybrid classifier. The hybrid classifier model is 

designed using KNN and CNN algorithm and the abnormality in patient 

records are found and the respective disease is predicted.  At present, the 

proposed model is trained to diagnose diabetics, cerebral infection, typhoid 

and dengue fever. Still the model can be trained for providing more diseases 

either based on data or images.The analysis accuracy is reduced when there 

is a poor quality of medical data or there exists incompleteness in data.   
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 Moreover, different regions exhibit unique characteristics of certain 

regional diseases, which may weaken the prediction of disease outbreaks 

through structured data.There is no proper methods to handle semi structured 

and unstructured data. The proposed system will consider both structured and 

unstructured data. The analysis accuracy is increased by using Machine 

Learning hybrid model classifier. 

 The complete workflow diagram for the pre-processing session is shown 

below in Figure 2 and Figure 3. The System flow in (see Figure 2) describes 

the flow of processes in the system architecture which details the view of 

data flow from one component to another. 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

          

Figure 2: Represents the training DFD 

  

 Labelled images are trained for better training. Before training the 

system, the labeled images are pre-processed using appropriate filtering 

techniques and relevant features and attributes are extracted. The extracted 

features are tested using testing report as shown in Figure 3. 

  
 

 

 

 

 

 

 

 

 

 

 

        Figure 3: Represents the testing DFD 
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 Various test cases and its derived outcomes are shown in Table 1. 
Table 1: Test Cases 

S. No Activity 

 Name 

Description Expected 

Outcome 

Derived 

Outcome 

Status 

1. Metamorphic 

Testing 

Manipulates 

the input 

Must be 

varied in 

probabilistic 

results 

Variation in 

probabilistic 

result 

Pass 

2. Image 

reading 

activity 

Reads the 

image from 

given 

directory 

Reads the 

image 

Reads the 

image 

Pass 

3. Image 

resizing 

activity 

Gets the 

image and 

resizes 

according to 

requirement. 

Resizes 

using 

training set’s 

dimension 

Resizes using 

training set’s 

dimension 

Pass 

4. Result 

plotting 

activity 

Plots the 

result along 

with its label 

creates a 

proper 

structure for 

plotting and 

labels above 

the image 

Proper 

structure is 

created and 

labels are 

matched 

appropriately 

Pass 

5. Model 

performance 

Identification 

Finds the 

accuracy of 

the model 

with test 

inputs. 

To attain 

minimum 

required 

accuracy to 

predict the 

image 

Attains better 

accuracy 

than the 

minimum 

required 

accuracy to 

predict the 

image.  

Pass 

6. Dual coding To find a 

better system 

than the 

system 

proposed. 

CNN being 

the best 

available 

system in the 

field 

Outplays 

SVM and 

random 

forests as 

input is an 

image. 

Pass 

  

4 Implementation and Results 
 

 Features of KNN and CNN are combined and the hybrid classified is 

designed which is  implemented in cloud.  Pseudo code for the proposed 

model is given below: It includes: pre-processing, data set preparation, 

completeness check, and classification model and prediction analysis.  

Get the Input Image/Structured or Unstructured Data 

Do preprocessing 

Apply map reduction algorithm 
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Extract features and attributed 

Set true cases 

Prepare the Dataset 

A: Check the Dataset 

If it is Complete 

{ 

Training the Classification with Attribute Prediction  

Convolute Predicted Value with Missing Record goto B 

} 

Else if it is Missing Records   

{ 

Training the Classification with Attribute Prediction  

Convolute Predicted Value with Missing Record  

Fill the Missing Value goto B 

} 

B: Test Image/Data Repository 

Repeat for all cases from A 

} 

Build Classifier model 

Use Hybrid Classifier (KNN and CNN)  

Build logarithmic regression model 

Predict cases 

{ 

Set Switch (CASE: NORMAL) 

Store in Normal  

(CASE: ABNORMAL) 

{CHECK FOR  

 TYPHOID; DENGUE; CEEREBRAL INFECTION 

} 

 

 The model has been tested using the test data set available in open 

government data platform of India. Over 10000 records of various diseases 

have been tested using the proposed model and the results show that the 

number test cases taken for disease diagnosis of various states. Data are 

available in research database re3data.org. 

 The true cases and the cases that were predicted using algorithm are 

shown in Figure 4.  From the Figure it can be understood that, the proposed 

model predict the cases with more than 95% accuracy.  
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Table 2: Regression Model Output for Disease Prediction Analysis 

Age in 

years 

(Mean 

Value) 

Gender Disease 

Predicted 

WBC 

Count 

(in 

millions) 

Days 

illness 

retained 

(Mean ) 

Predictive 

value by 

regression 

model 

7.5 Male Dengue 0.92 2.3 79.6 

17.2 Male Dengue 0.45 2.1 79.3 

8.8 Female Dengue 1.23 1.7 82.3 

6.9 Male Dengue 0.25 2 79.6 

9.1 Female Typhoid 1.01 2 64.9 

8.3 Female Typhoid 0.36 12.2 68.7 

7.9 Male Dengue  0.28 1.9 72.3 

 

 
Figure 4: Number of Cases taken from different states and their predictions. 

  

 Still, when analyzing some specific cases, the results show that, the 

proposed algorithm works well with dengue cases in comparison with 

typhoid cases. Sample test data and the respective prediction value obtained 

are given in Table 2. 

 

 
Figure 5: Disease prediction output for the sample test cases 
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 If the prediction value is more than 70, then it is considered to be the 

dengue or typhoid affected.The same has been depicted in Figure 5 for better 

understanding.  

 

5 Conclusion 
 
 The disease prediction is carried out in a centralized server with the help 

of hybrid Classifier Model using Logarithmic Regression. It is noted that the 

proposed classifier model can predict the diseases with an accuracy of 95% 

.This model works well with unique cases or Specific Training Data. Cases 

like Typhoid diagnosis are come out with a predicted value of less than 70%. 

Based on the study, the reason may because of the gradual intervention of 

viral in the human body. These kinds of viruses will affect the human body in 

their later Stage. Hence the testing Attribute value doesn’t fall into the 

Specified range Trained. However cases of this kind will be taken into 

consideration and the proposed algorithm can be modified to provide 

accurate diagnosis for all the cases and will be presented as a future work. 
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