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Abstract— Drowsiness is observed to be a major contributor 

for road accidents, around 100,000 accidents per year.[1][2] 

Drowsiness is a silent killer as many are unaware of the risk 

entailing drowsiness unlike drunk driving as no system exist 

to measure drowsiness. Driver failing to concentrate on the 

road leads to a lesser reaction time and impaired steering 

behaviour. This paper proposes a low cost, ideal system to 

detect drowsiness unobtrusively and avoid accidents 

pertaining to the cause by taking preventive measures. Two 

primary inputs proposed in this work to accurately quantify 

the drowsiness are Camera Vision (CV) and Pulse rate sensor 

(PRS). CV quantifies the magnitude of eyelid closure and 

PRS obtained signal is used to detect pulse associated with 

the state of drowsiness. The proposed system uses Support 

Vector Machine (SVM) to classify the two states for drivers 

i.e. Drowsy State and Non-Drowsy State. When the driver 

exhibits alarming levels of drowsiness preventive measures 

are taken to avoid accident. 
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I. INTRODUCTION 

The traffic density, especially in cities, has been on a steady 

growth rate in past decade and with more economic 

empowerment this is further going to increase. This increase 

in traffic density has direct correlation with the number of 

accidents. Drowsiness has been identified as a significant 

cause of such accidents. Drowsiness appears in an unexpected 

and inopportune way. Some of the known causes of 

drowsiness are stress, fatigue and medical conditions like 

micro sleeps and narcolepsy. Drowsiness has also been 

detected in a monotonous driving mode during long driving 

hours. Drowsiness can also affect at night, as a result of which 

the reaction ability also declines. The fatigue effect is a 

common, yet dangerous driving experience that may even 

include few seconds of shallow sleep. Microsleeps can be 

termed as fleeting, uncontrollable, brief interludes of sleep 

that can last from a fraction of second to 10 seconds. The 

occurrence is frequent when the person is sleepy and is trying 

to oppose sleep. Narcolepsy is also known to cause 

unanticipated spells of sleep; sudden loss of muscle tone and 

hallucinations might occur. This medical situation is not well 

understood by the medical community but may involve 

genetic factors.  

 Various nodal agencies, like National Safety 

Council, NHTSA have released statistics to corroborate the 

hypothesis that drowsiness is one of the major cause of 

accidents on road. NHTSA estimates that drowsiness 

contributes to more than 100,000 collisions each year, 

resulting in over 1,500 deaths and 40,000 injuries.[1][2][3] 

Roughly 16 Indians die in road accidents every hour. A report 

by Global Road Safety from 2015 suggests that a total of 

141,526 persons were killed and approximately 500,000 

people were injured in India due to road accidents. NHTSA 

estimates that fatigue related crashes cost $109 Billion 

annually excluding property damages. Researchers suggest 

that losing as little as two hours of sleep is similar to the effect 

of consuming three beers. A cognitive impairment report 

suggests a person being awake for 18 hours experiences the 

effect similar to blood alcohol content of 0.05% and being 

awake for 24 hours is similar to blood alcohol content of 

0.10%, and the permissible limit for blood alcohol level is 

0.03%.[1][4] 

 The most effective countermeasure against 

drowsiness is sleeping, by taking a short nap or letting another 

passenger drive for some time. Still to keep a safety 

mechanism in unforeseen situations the development of a 

driver assistance system to minimize the accidents is vital. 

This system helps to bring the attention of a driver on the 

road. Various attempts have been made to develop such a 

system by automobile giants some of which are commercially 

available but only in high end cars as a luxury tool. 

 In order to overcome this problem, this paper 

proposes a system which does real time tracking of the 

driver’s eye movements and calculates the aspect ratio as well 

as checks the pulse rate of the driver to determine the driver’s 

state of awareness. Then using machine learning the two 

inputs are integrated and the state of awareness of the user is 

determined. 

II. PREVIOUS WORK 

Researchers have opted for various approaches to determine 

the driver drowsiness. Driver drowsiness detection systems 

can be classified into two categories: contact type and 

contactless type [5]. Contact type includes measuring the 

pulse or body temperature, while contactless type includes 

detecting and analysing the driver’s facial expressions. But in 

contact type the active involvement of driver to setup the 

system every time he drives is a must. Hence contactless type 

is more preferable and also cost effective.  

 Modern approach towards driver drowsiness 

detection involves using machine learning to chart various 

behavioural patterns like monitoring steering wheel and lane 

data, and predict drowsiness depending on these patterns 

observed. Facial landmarks are often used to identify 

important salient features to give information about the state 

of driver and have turned out to be quite effective in 

predicting drowsiness. One such method commonly used to 

predict drowsiness is PERCLOS introduced by Wierwille in 

the year 1994[6][7] as a measure for impaired alertness. 
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Figure 1. 68 facial landmark coordinates which the dlib 

predictor used for training 

 PERCLOS aims to find the time period for which 

the percentage of eye remains closed and predicts drowsiness 

based on the readings observed and then compared to a 

threshold.   

 
Figure 2. PERCLOS concept 

 Physiological and other biological parameters are an 

accurate measure of drowsiness but have a limitation of being 

a contact type approach. Authors like Torsvall and Akerstedt 

[7] used EEG for drowsiness detection, while these 

parameters were quite accurate and yielded quantitative 

results of alertness level, they were not practically possible as 

an electrode would be attached to the head. This work 

proposes a system to use PERCLOS in conjunction with heart 

beat to accurately predict the level of drowsiness and take 

preventive measures to avoid accidents. 

III. METHODOLOGY 

The design of the proposed system focuses on measuring the 

actual level of drowsiness among the drivers. PERCLOS is 

used in combination with the pulse rate sensor data. These 

two features are then used in SVM to classify the state of the 

driver in two known state i.e. Drowsy State and Non-Drowsy 

state to indicate the level of awareness. 

 In PERCLOS if the aspect ratio is less than the 

predefined threshold then drowsy state is declared. This is 

one of the commonly used algorithms for drowsiness 

detection, but using this will yield a lesser reaction time to 

take countermeasures to prevent accidents pertaining to 

drowsiness. Hence this is used with pulse rate sensor to 

improve the accuracy and provide sufficient buffer time to 

take preventive measures. 

 
Figure 3. Eye Closure visual representation 

Pulse rate sensor is another input to the proposed system 

which is a better indicator of drowsiness than other physical 

indicators [8]. Pulse rate of a drowsy person tends be lower 

than the same person in drowsy state [8]. The biological clock 

is accustomed to sleeping at night and taking appropriate 

hours of rest, but during abnormal sleep cycles pulse rate 

changes significantly. It has been observed to drop as 

compared to the normal pulse rate. 

 
Figure 4. The heart rate tends to fall for a person during the 

night time who follows the circadian cycle 

SVM is a supervised learning algorithm used to classify the 

data sets by dividing them using a hyperplane. SVM training 

algorithm tries to build a model which assigns new examples 

to the two defined categories making it a non-probabilistic 

binary linear classifier. It can perform linear as well as non-

linear classification based upon the mapping scheme used.  

 
Figure 5. Sample cut to divide two sets of data into two 

classes 

IV. PROPOSED WORK 

This paper proposes a two-input system which utilizes 

machine learning to optimise the output for better accuracy. 

This system uses a camera situated in the vehicle and is 

oriented to generate real-time video feed of which the 

required number of frames are extracted to do the required 

processing. Facial landmarks are used to localize key points 

of the face which lie in our region of interest, from these 

points coordinates of that describe the region around eyes is 

extracted. These points are then used to compute the aspect 

ratio, the aspect ratio of every successive frame is then 

calculated. Pulse rate is simultaneously recorded with the 

help of pulse rate sensor. These two inputs act as feature 

inputs to the SVM, which uses these two inputs to plot the 
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plots on a graph for further processing. SVM tries to separate 

the points on the graph with a hyperplane in one of the two 

states defined, which is drowsy state and fresh state. A non-

linear classification is used to efficiently bifurcate these two 

states with the probability of error approaching zero by 

implicitly mapping the inputs into high-dimensional feature 

spaces.  

 
Figure 6. Block Diagram of the proposed system 

 In the proposed system when a drowsy state is 

observed multiple preventive measures are suggested by the 

system depending on the level of drowsiness. The level of 

drowsiness is defined in three categories, based on the 

frequency of drowsy state recorded by the system and the 

inputs received from the two inputs, which low, moderate and 

high. If the level observed is in the low category then audio 

warnings are raised to alert the driver falling in the drowsy 

state, continuous audio output is played on loop to create 

awareness. For moderate levels of drowsiness nearest resting 

place is recommended to take a pit stop and refresh the driver. 

For high levels of drowsiness V2V communication is used 

along with an alert messaged to the family members of the 

driver and owners in case of commercial drivers alerting them 

of the situation and take actions to immediately take the 

driver off from road. V2V communication is used to alert 

nearby drivers suggesting them to exercise caution around the 

concerned vehicle by broadcasting the message. 

V. CONCLUSION 

This project presents the real time implementation of 

drowsiness detection which is invariant to illumination and 

performs well under various lighting conditions. The 

proposed system achieves good accuracy which supports its 

algorithm and is satisfactory keeping its algorithm in mind. A 

high detection rate and reduced false alarms makes sure that 

this system can efficiently reduce the number of fatalities 

every year. Despite the highly satisfactory performance, the 

accuracy of the system is further increased by using machine 

learning algorithm. 

VI. FUTURE SCOPE 

This model has the capability of integrating itself with safety 

systems on automobiles to be an addon by detecting and 

avoiding situations pertaining to drowsiness. The accuracy of 

drowsiness detection could also be increased by adding other 

parameters like differential body temperature using thermal 

cameras, or by recording the activity of central nervous 

system. The proposed system can help to better manage the 

operational hours of commercial drivers and can be advised 

to the operators of commercial drivers who make them work 

strenuous hours and neglect their circadian cycle. This system 

can also be implemented in other vehicles like airplanes and 

especially in trains where overshoot has become a common 

problem. 
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