
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 02, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1321 

Detecting Distracted Driver 

Rishabh Gupta1 Roopak Singh2 Mandeep Singh3 Nishant Srivastava4  

1,2,3,4Department of Computer Science and Engineering 
1,2,3,4IMS Engineering College, Ghaziabad, Uttar Pradesh, India

Abstract— Drivers are supposed to be focusing on driving by 

law. However, it is very common to see drivers doing 

something else while driving: texting, drinking, operating the 

radio, talking on the phone and etc. This distracted behaviors 

easily cause crash incidents. According to the report from 

National Center for Statistics and Analysis, each day there are 

over 8 people killed and 1,161 injured in crashes due to a 

distracted driver in US, which translates to 423,765 people 

injured and 2920 people killed each year. To alarm the 

distracted driver and better insure their clients, State Farm 

Insurance hopes to design an alarm system that can detect the 

distracted behavior of car drivers by using a dashboard 

camera. As a result, they held a online Kaggle competition to 

encourage Kaggler to build a robust computer vision system. 

Specifically, in this task we were provided with an image 

dataset which consists of 10 classes of driver behaviors. For 

each test image, we were required to output the probability 

that the image belong to each of the ten classes. Two 

algorithms have been tried here and compared for the 

performance: Support Vector Machine (SVM) and 

Convolution Neural Network (CNN). To supplement the 

training set, pseudo-label semi-supervised technique is used. 

We also implemented a recently-developed CNN structure 

called VGG-GAP for visualizing what the neural network is 

looking for in the task, so as to better analyze the learned 

pattern and search for improvements. This task is very 

meaningful for improving the drivers’ safety and can be 

easily applied to other applications such as triggering 

autonomous driving and etc.    
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I. INTRODUCTION 

According  to  the  report  compiled  by  the ministry  

Transport  Research  Wing,  there  has been a 3.2% rise in 

road fatalities which corresponds to the death of 1,50,785 

people across the country in 2016.  The  number  of  road  

accidents  in 2016  and 2015  was  4,80,652 and  5,01,000 

respectively.  Our project aims to mitigate the above problem  

by correctly identifying whether the driver is distracted or 

not. The software, if integrated with hardware can warn the 

driver if he gets distracted and thus prevent an accident from 

happening. We input images of the driver to our model. Each  

image  belongs  to  one  of  the  10  classes mentioned  in  the  

dataset  section.  The model then predicts the class of an 

image by giving as an output a probability for each class. 

 

II. DESIGN AND OPERATION  

The algorithm used for classification is Convolution Neural 

Network(CNN) Convolution Neural Network (CNN) is used 

for the classification of various states of the driver. 

Convolutional Neural Networks are very similar to 

ordinary Neural Networks. They are made up of neurons that 

have learnable weights and biases. Each neuron receives 

some inputs, performs a dot product and optionally follows it 

with a non-linearity 

In machine learning, a convolutional neural network 

(CNN, or ConvNet) is a class of deep, feed-forward artificial 

neural networks, most commonly applied to analyzing visual 

imagery. 

CNNs use a variation of multilayer perceptrons 

designed to require minimal preprocessing. They are also 

known as shift invariant or space invariant artificial neural 

networks (SIANN), based on their shared-weights 

architecture and translation invariance characteristics. 

Steps performed in CNN classification: 
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1) Step 1: CONVOLUTION: At this step a feature map is 

generated from the input image using a feature detector. 

 
2) Step 2: MAX POOLING: At this step a pooled feature 

map is generated from the feature map. 

 
3) Step 3: FLATENNING: At this step the flattening of the 

pooled feature map is done. 

 
4) Step 4: FULL CONNECTION: The classification is 

done at this step. 

 

A. Functional Description 

 After a certain interval the camera installed in the vehicle 

sends the image of the driver to the software. 

 The software then processes the image and classifies the 

state of the driver into one of the predefined classes. 

 If the state of the driver is not what it should be, an alarm 

will ring to alert the driver. 

B. Challenges and Limitation 

 The product can only alert the driver, but it cannot 

provide 100% security from the accident. 

 The product cannot provide 100% correct result. There 

may be a case where the software is unable to classify the 

state of the driver correctly. 

 There may be cases when the alarm starts ringing 

unnecessarily which may shock the driver and break his 

concentration. 

 A major challenge is the control of over fitting and under 

fitting. 

III. CONCLUSION 

Monitoring and detecting the behavior of drivers is vital to 

ensuring road safety by alerting the driver and other vehicles 

on the road in cases of abnormal driving behaviors. Driver 

behavior is affected by many factors that are related to the 

driver, the vehicle and the environment and over the course 

of driving a driver will be found to be in a particular state, the 

driver can then stay in this state for a period of time or shift 

to another state. Hence, it is important to capture the static 

and the dynamic aspects of behavior and take into account the 

contextual information that relates to driver behavior. 

In this project, we used CNN method to classify 

driver’s behaviors based on the input images. However, over 

fitting exists and surely there is further improvements we can 

do. On the model side, it will be worth trying use the state-of-

art model inception whereas on the data side, more data 

argumentation is highly needed. For example, copying the 

small objects to safe driving classes would be a good way to 

prevent over fitting on object. Also, more advanced semi-

supervised technique such as Denoising Auto-Encoder or 

dropout is a good way to infuse the training set as well. 

IV. RELATED RESEARCHES 

This problem was a public challenge hosted on Kaggle by 

State Farm insurance company two years ago. Some of the 

solutions were based on SVM model that detect the use of 

mobile phone while driving.  Others were based on face and 

hand segmentation using RCNN.  Some approaches included 

the use of handcrafted features (HOG and BoWs).  There  are  

quite  a  few approaches based on  Deep CNN  models which 

are pre-trained on ImageNet  such as  AlexNet, ResNet-152, 

VGG-16. Some solutions consist of genetically-weighted 

ensemble of convolutional neural networks.  


