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Abstract— Some people have the intentions of killing themselves such cases are called Suicides. 
Detection of suicidal tendencies means the identification of an individual who has suicidal 
thoughts. Prevention of suicide can happen with early detection and they can be taken care of 
through healthcare professionals. This study mainly aims at the detection of the suicidal 
tendency of an individual using deep learning algorithms through non-image input. 
 
Index Terms— CNN, random forest, tkinter, numpy, sklearn, keras, pandas, lightgbm. 

I. INTRODUCTION 

Suicidal tendency detection is necessary as many people nowadays tend to attempt suicide because of their 
job or stress factors or getting into any abnormal situations and so. This should be noticed and reduced by 
using the latest technology such as machine learning techniques, deep learning, etc. Our project mainly 
focused on the application of one of the deep learning algorithms i.e., the CNN algorithm to detect the 
suicidal tendency of an individual by having many input factors through a dataset collected. The non-image 
dataset passes through the layers of CNN and finally predicts whether a person tends of suicide or not. 
There is an already existing system of suicidal tendency detection of an individual using the machine 
learning algorithm i.e., Random Forest algorithm but it gives less accuracy and hence we had done using 
the deep learning algorithm i.e., CNN. 

II. PROPOSED SYSTEM 

The proposed system is detecting the suicidal tendency using a deep learning algorithm i.e., Convolutional 
Neural Network (CNN) algorithm. Generally, CNN takes the input with an image format; if not, machine 
translation must be done before the features are extracted. It gives a reliable outcome due to the correlation 
matrix it forms using the input. It is well suited for image and sequence data and gives better accuracy. 
CNN algorithm has faster training time and reduced human bias 

III. TECHNOLOGIES USED 

A. Anaconda Navigator- Jupyter Notebook: 
It doesn't require an internet connection which runs on the local desktop. It is a free, open-source, 
interactive  web tool. It can also be installed on a remote server and accessed through the internet. 
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B. Python Libraries 
The libraries of Python used here are numpy, pandas, keras, matplotlib, sklearn, and tkinter. 
 The numpy is to operate the arrays and matrices, pandas are used to deal with the ML tasks and data 

analytics and also to load the data from the CSV file to the data frame of the panda. 
 Pandas is an open-source data manipulation and analysis library. It proves data structures for storing 

and manipulating data and tools to read and write data in various formats, including CSV, Excel, and 
SQL databases. 

 Matplotlib is used to have static, animated, and interactive visualizations for our data. 
 Keras is an open-source deep-learning framework in Python. It is used to build and train deep-learning 

models. It supports neural network architectures. 
 Scikit-learn (sklearn) is a machine learning library for Python that provides various tools for data pre­ 

processing, model selection, and evaluation and for both supervised and unsupervised learning 
algorithms. 

 Tkinter is a Python library that is used to create GUI (Graphical User Interface) applications. Tkinter 
makes developers create cross-platform desktop applications with ease. 

Figure 1: Architecture of Proposed System. 

IV. TRAINING DATASET 

A. CNN Algorithm: 
CNN stands for Convolutional Neural Network. It is a type of deep neural network commonly used in 
image and video processing tasks. The layers present in CNN are convolutional, pooling layers, and fully 
connected layers. 

 
Figure 2: Layers in CNN Algorithm. 

lt is a machine-learning algorithm that is used for both regression and classification. lt is an ensemble 
learning method that is used to build decision trees. The outputs of decision trees are combined to make 
predictions. 

B. Random Forest Algorithm: 

lt is a machine-learning algorithm that is used for both regression and classification. lt is an ensemble 
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learning method that is used to build decision trees. The outputs of decision trees are combined to make 
predictions 

Figure 3: Steps in Random Forest Algorithm. 

V. SIMULATIONS AND EXPERIMENTAL RESULTS 

A. Machine Translation and Feature Extraction: 
Machine translation in the CNN algorithm is the translation of text from one language to another using 
convolutional neural networks. The process of machine translation is encoding the input text using a 
sequence of convolutional and pooling layers which extracts the important and useful features. CNN 
algorithm is used to extract important features from the input (either image or non-image). The features are 
extracted using convolutional layers. These layers use filters that scan the entire input data and create a 
feature map and each filter is applied in the form of a sliding window approach. The output of the 
convolutional layer is passed through an activation function such as ReLU. Now, the output is flattened and 
this is passed through one or more fully connected layers. These are responsible to make final predictions. 

Figure 4: Dataset that is used 

  

Figure 4: Dataset after machine translation. 
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B. Training with the Proposed CNN Algorithm: 
Firstly, the dataset is pre-processed by reshaping it to a 4D tensor and one-hot encoding the output layer. 
The CNN model is then defined using the Sequential API from Keras. This helps in the easy stacking of 
layers. The model is then compiled with an optimizer, loss function, and performance metric. The training 
process is done with the fit method. This trains the model on the input data and stores the training history. 
Finally, various performance metrics evaluate the model on a testing dataset. The final results are stored 
in corresponding arrays. 

 Figure 6: The model is passing through the layers of CNN and displays the shape of each layer. 

The epochs are used to find the accuracy of a model. It refers to the number of times the entire dataset is 
passed forward and backward through the neural network during training. We had given 70 as the batch size 
and thus 70 epochs had run. Finally, we got 94% accuracy for the model trained using the CNN algorithm. 
The model is then compiled with an optimizer, loss function, and performance metric. The training process 
is done with the fit method. This trains the model on the input data and stores the training history. 
Finally, various performance metrics evaluate the model on a testing dataset. The final results are stored 
in corresponding arrays. 

 
Figure 7: Epochs for finding accuracy. 
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 Figure 8: Performance metrics of the model trained with the CNN algorithm. 

C. Training with the existing Random Forest Algorithm: 
All the steps from pre-processing the data to feature extraction are the same as using the CNN algorithm 
and later the training data is trained by initializing a random forest classifier and later on evaluating the 
performance metrics like accuracy, precision, recall, and Fl score. 

Figure 9: Pe1formance metrics of the model trained with the Random Forest algorithm. 

D. Prediction of Suicidal Tendency: 
The training dataset is used to train the model which contains a column "attempt_suicide", and has options 
as yes or no. This column doesn't present in the testing dataset. The testing dataset is loaded and the trained 
model is used to predict whether a person is having suicidal tendencies on the test data. 

Figure I 0: Code to predict suicidal tendency. 

E. Comparison Graph between CNN and Random Forest Algorithm: 
The dataset is trained with both the algorithms (CNN and Random Forest) and measured the following 
metrics after training with them. 

i. Accuracy 
ii. Recall 

iii. Precision 
iv. Fl Score 
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  Figure I I: Suicidal tendency prediction on the testing dataset. 

 

Figure 12: Mathematical approach to calculate performance metrics. 

Figure 13: Comparison between CNN and Random Forest algorithm ·s performance metrics. 

VI. WORKING FUNCTIONALITY 

Step 1: Upload the training dataset. 
Step 2: Pre-process the uploaded dataset to fill the null values if any with zero. 
Step 3: Apply Machine Translation and Feature Extraction on the dataset that is pre-processed. 
Step 4: Train the model with the proposed CNN algorithm and run the epochs to find its accuracy ofit. 
Step 5: Now, train the model again with the existing Random Forest algorithm. 
Step 6: Upload the testing dataset. 
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Step 8: A comparison graph is displayed between the accuracy of the CNN algorithm and the Random 
Forest algorithm. 

VII. FUTURE SCOPE 
Suicide risk assessment may benefit from a combination of various types of data, including physiological 
signals, speech patterns, and social media activities. Integrating these data types may provide a more 
comprehensive understanding of an individual's emotional state, cognitive functioning, and behavioral 
patterns. Suicide risk is unique to each individual, and therefore, a personalized approach may be more 
effective in identifying those at risk. Personalized models may take into account an individual's history, 
socio­ demographic factors, and other relevant information to provide tailored risk assessments. 

VIII. CONCLUSION 

To conclude, the use of a CNN algorithm for the detection of suicidal tendencies using non-image datasets 
is a relatively new and innovative approach. While CNNs are traditionally used for image classification, 
recent studies have shown promising results for using CNNs with non-image data as well. The use of a 
CNN for this task can potentially provide better accuracy and reduce the risk of false positives. The process 
involves converting the non-image data into a 2D image format to feed into the CNN. Pre-processing 
techniques such as normalization and feature scaling are applied before training the model on the dataset. 
The model can then be used to predict whether an individual is at risk of suicidal tendencies or not. 
However, this approach is still in the early stages of development, and further research is needed to 
improve its accuracy and effectiveness. Nevertheless, the use of machine learning algorithms has the 
potential to provide valuable insights into mental health conditions and can help in the development of 
effective intervention strategies. 
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