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1 Introduction 
 

The configuration manual contains the information about all the technologies and tools 
used to implement in the research project. Software and all the technologies used in the 
research are described in section-2. Section -3 describes the step by step procedure of 
implementation, execution, and output of the research project along with the source code.  
 

2 Technologies and Software  
    

Python of version 3.9.13 was used for the development of deep neural network 

algorithm to detect ASD in Toddlers. 

 

 
   

Figure 1: Version of python  

 

 Jupyter Notebook is used to develop all the artificial neural network models. The 

Jupyter notebook is an open-source tool that supports python programming languages which 

produces an interactive output for the user. 

 

  
   Figure 2: Jupyter notebook Version 

 

 

 The specification of laptop used for this research is shown below 
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3 Implementation 
 

 Step 1: Install the Jupyter notebook into the systems and launch Jupyter notebook for 

the folder having all the source code and datasets. 

 

 
 

 Step 2: Initially the dataset should be imported for data pre-processing 
 Step 3: Import the necessary libraries such as pandas, numpy, TensorFlow and etc. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Importing the libraries 
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 Step 4: Importing the two datasets  
 

 
 
 

Figure 4: Loading the datasets 
 
 

 Step 5: Performing pre-processing methods on both the datasets individually 
 
 

 

 

 

 

 
 

 
 

 Step 6: checking the outliers and removing them 
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 Step 7: Dropping unwanted columns  

 

 
 

 Step 8: Checking the categorical features 

 

 
 

 Step 9: combining the two datasets 

 

 
 

 Step 10:  The data is Normalized using one-hot encoding  

 

 
 Step 11 : In case study-1 all the features are selected and in case study-2 selected 

features are used for model implementation 

 
Figure 5: Case study-1 selecting all features  
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Figure 6: Case study -2 some features are removed 

 

 For both case studies the model implementations are same which are follows:  

 

 Step 12: The dataset is further split into test and train datasets, where the dataset is 

divided into 25% and 75% for training the model. 

 

 
 

 Step 13: The dataset are trained using the ANN model 

 

 
Figure 7: ANN Model 

 

 Step 14: Compiling the Model 

 

 
 

 Step 15: The model is trained and saved as a model file 

 

 
Figure 8: Model file created 

 

 Step 16: The model is evaluated by confusion matrix and classification report 

 

  
Figure 9: Classification Report 
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Figure 10: Confusion matrix 

 

 Step 17: Next, the models are tuned using hyper-parameters  

 

 
Figure 11: Model for Hyper-parameter tuning 

 

 Step 18: The hyperband algorithm is used for tuning and the model saved. 

 

 
 

 Step 19: Finally the model is evaluated using confusion matrix and classification 

report. 


