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Abstract: When driving long distances, drivers are often advised to take frequent breaks; failing to do so 

increases the risk of becoming drowsy. Sleepiness or drowsiness is a state where the human may not respond 

quickly to the instances or recognize the events faster. It is one of the primary causes of the rise in road 

accidents, particularly at night and early in the morning. Drowsiness detection is a phenomenon in which a 

computer or machine detects the driver's sleepiness conditions early on, potentially saving many lives. The 

use of machine-based vision concepts helps in the development of sleepiness detection. A small camera that 

directly points to the driver's face detects the driver's eyeball movement to detect fatigue and sleepiness. In 

this work, the face is detected with the Viola-Jones Algorithm, from which the position of the eyes is detected 

using Haar cascaded features. Changes are made in the intensity of the eye, which reduces the area of the eye 

and informs the system whether the eyes are open are closed. If the eyes are closed, then the system provides 

information that the driver is sleeping and needs to be warned within a time limit. Attention assisting systems 

warn the driver about the over-speed range during inattentiveness and drowsy conditions. The system also 

notifies about their current state of fatigue and the driving time since the last break time and passes the 

information to the nearest command navigation system. 
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1. INTRODUCTION 

  Societies all across the world are concerned about safe driving. Thousands of individuals have been killed 

or critically injured due to drivers falling asleep while driving. According to recent studies, drowsy drivers are 

responsible for up to 20% of major or fatal accidents on highways and monotonous roads, which affect the 

driver's judgment and capacity to operate vehicles. Sleep deprivation and sleep disorders are becoming 

increasingly widespread among motorists. Driver fatigue is responsible for a major part of highway accidents. 

 A system that can identify driver drowsiness and give immediate warnings could assist in averting many 

accidents, saving money and minimizing personal suffering. There are numerous signs of sleepiness, some of 

which can be identified with a video camera. As a result, developing a real-time safety system for drowsiness-

related traffic accident prevention is critical. Many approaches have been developed and are currently being 

utilized to detect the driver's drowsiness, including physiological aspects such as EEG, heart rate, pulse rate, 

eyelid movement, gaze, head movement, and vehicle behaviors such as lane deviations and steering 

movements. 

 Detecting driver drowsiness can be divided into three categories: (i) vehicle attributes based detection, (ii) 

behavioural attributes based detection, and (iii) physiological attributes based detection. In the first category 

of vehicle attributes based, different parameters like vehicle steering angle, deviation from lanes, pressure on 

the acceleration pedal and over speed are indications of drowsiness. Behavioural attributes include eye closing, 

blinking, yawning, and head poses indicating drowsiness. Drowsiness in a driver can be detected by 

physiological indicators like heartbeat rate, blood pressure, and EEG signals from the brain. In the real world, 

there are several methods to monitor and detect the state of conditions of the driver, one of them using web 

cameras. Other techniques include lip movement, yawning, head posture and others. This also includes voice 

recognition which retains the information about a person's fatigue state. 

 

http://www.jetir.org/


© 2018 JETIR October 2018, Volume 5, Issue 10                                                          www.jetir.org (ISSN-2349-5162) 

JETIR1810A94 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 289 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Drowsiness detection and warning system based on different attributes 

 

 This paper presents automatic sleepiness detection for drivers using image processing and computer vision 

algorithms. Initially, the video sequences are captured with a monitoring camera which is processed further 

to the Viola-Jones algorithm for Face detection. The eye portion regions are detected using Haar features from 

the extracted region, and the state of the eyelids is detected.  

2. RELATED WORK 

 Several methods have been developed to improve the accuracy of the driver sleepiness detection system. 

Wang et al. [1] developed a drowsiness detection method based on yawning to identify drowsiness. A           

real-time face detector is used to locate the driver's face region. The Kalman filter is then used to track the 

face region. Furthermore, to assess the driver yawning in the video, a mouth window is localized within the 

face region, and the degree of mouth openness is retrieved based on mouth features. When occlusion or       

miss-detection occurs, the system will re-initialize on its own. The Kalman filter employs recursive functions 

to estimate the present system state from an initial state. In a driving video, the trajectory of facial motion can 

be regarded as smooth if there is no abrupt head movement. The Kalman filter is used to improve the speed 

of face detection in the video by detecting the driver's facial regions. 

 Jian-Da Wu et al. [4] proposes a fuzzy logic images analysis system to alert drivers of drowsiness or 

inattention to prevent traffic accidents. The system uses a CCD camera mounted on the dashboard in front of 

the driver to capture the driver's face images. A fuzzy logic method and inference are used to evaluate the 

amount of sleepiness and warn the driver accordingly by recording the duration and frequency of blindness. 

Experiments are being done to determine the system's efficiency for drowsiness warnings in various operating 

scenarios. 

 Eye state analysis or determining whether the eye is open or closed, is crucial in identifying drowsiness. 

Tabrizi et al. [5] have proposed a simple approach for pupil center detection and iris border localization. This 

analysis is used to determine the condition of the eyes, which is then merged into a four-step method for 

detecting drowsiness: face detection, eye detection, eye state analysis, and drowsy decision.  This technique 

does not require any training data or special cameras. Using Eye Map, this eye-detection algorithm achieves 

excellent pupil center and iris boundary localization results on the IMM database. 

 Devi et al. [6] worked to develop a system that uses a video camera focused directly on the driver's face 

to identify drowsiness. If drowsiness is identified, the driver receives a warning signal. The authors worked 

with the video files that were captured by the camera. Once the eyes have been located in each frame, the 

distances between the intensity changes in the eye area can be used to determine whether the eyes are open or 

closed. The method was based on the horizontal and vertical variation of the face. The similarity of all the 

faces was a significant change in the eyebrows. The vertical variation is that the intensity of the eyes is 

different in the vertical direction.  When the eyes were closed, a warning signal was issued. If the driver's eyes 

are closed for five frames in succession, the system assumes they are sleeping and issues a warning signal.  
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 Several other algorithms have been proposed for detecting driver sleepiness. Dwivedi et al. [7] proposed 

detection using facial features extracted by Convolutional Neural Networks (CNNs), and a SoftMax layer is 

used to identify whether the driver is drowsy or not. Zheng et al. [8] proposed multi-channel second-order 

identification based on blood pressure, yawning, and eye blinking features. Jafari et al. [9] suggested a method 

that works in various lighting circumstances. This is also a multi-channel process in which the characteristics 

of yawning, such as mouth opening and eye blinking, are taken into account for decision making. 

 In all the above methods, it was observed that yet there is a scope to employ deep networks and accurate 

features that can be used for sleepiness detection. The method should be simple and more accurate for real-

world applications where processing time is a critical factor. 

3. FACE DETECTION USING VIOLA JONES ALGORITHM  

 Paul Viola and Michael Jones proposed the Viola-Jones object detection system as the first object detection 

framework to provide competitive object detection rates in real-time. While it can be trained to detect a variety 

of object types, the issue of face detection was the driving force behind it. Viola-Jones algorithm has the 

following features that make it a successful detection algorithm: Robust – often has a high detection rate (true-

positive rate) and a low false-positive rate. Real-time scenarios must be processed for practical applications 

at least 2 frames per second [10]. 

     Face detection only (not recognition) - The aim is to tell the difference between faces and non-faces 

(detection is the first step in the recognition process). The sums of image pixels inside rectangular areas are 

still part of the functionality sought by the detection system. As a result, they resemble Haar basis functions, 

which have been used in image-based object detection in the past. On the other hand, Viola and Jones' 

functions are typically more complicated since they depend on more than one rectangular field. The four 

different categories of functionality used in the system are seen in the diagram to the right. The number of 

pixels within visible rectangles is subtracted from the sum of pixels within shaded rectangles to determine the 

value of any given element [11]. 

 

 
 

Figure 2: Haar cascaded features for face detection 

 

 A feature is added to the face that resembles the bridge of the nose. Haar is a feature added to a face that 

resembles the eye area but is deeper than the upper cheeks. Any human face has certain characteristics in 

common. Using Haar features, these regularities can be compared. Human faces share a few characteristics, 

the upper cheeks are darker than the skin, while the nose bridge is lighter. The properties of Haar cascaded 

features include three types of rectangles: two, three, and four. For instance, the brightness difference between 

the white and black rectangles over a particular area. Each functionality is linked to a specific sub-window 

location. The feature value is calculated as the differences between the pixels in the black area and white area. 

In this manner, the edge details of an object in the image are detected. The Haar features need to transverse 

the whole image to detect any edge in the image [12]. 
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Figure 3: Facial regions detection using V-J algorithm (a) Detected Face Region (b) Detected Nose Region 
(c) Detected Mouth Region (d) Detected Eye portions  
 

 Depending on the features that a user requires, these three rectangles can detect the edge portions of the 

object. The first two rectangle features detect edges in horizontal or vertical directions. The second type of 

three rectangles is used to detect any lighter region present in the neighborhood region, surrounded by a darker 

portion of the region and vice versa. The third type of four rectangles determines the changes in pixel 

intensities across diagonals. 

4. PROPOSED APPROACH OF SLEEPINESS DETECTION  

 The proposed system is implemented using Matlab software. The Viola-Jones algorithm is used to detect 

the face and Haar cascaded features are used to know the eyes are closed or open. If the eyes are closed, a 

warning signal is issued to the driver. For this purpose, we have used a 1.3 mega-pixel camera to capture the 

pictures and speakers for the warning signal. The generalized block diagram of the system is depicted below. 

 

 

 

 

 

Figure 4: Generalized block diagram of the proposed sleepiness detection system 

 

 A Cascade Object Detector was used to detect the face to create the Face-Detect object. After that, the 

image was cropped so that only the face remained static for further eye detection. This is performed by 

segmenting the live video stream into individual frames and evaluating each one individually. A Cascade 

Object Detector was used to detect the eye area to produce an object Eye-Detect. At first, only the first 50 

frames of video were recorded. To convert the video to individual frames, the getsnapshot() method was 

utilized, which returns a matrix corresponding to an RGB image.The next step is to define the eye area in a 

static image, and however, instead of being saved in machine memory, the image is virtually saved in a 

MATLAB script. This is done on a live stream captured with the system's webcam or an external USB camera. 

The image is then saved in a variable that includes the image's position and shape. After that, the eyes are 

segmented out of the given image and processed to detect closure or sleepiness. The image is merely processed 

to determine the image's eye area, which is identified by the region's position, distance, and height. 
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Figure 5: Block diagram of proposed methodology 

 

5. EXPERIMENTAL RESULTS 

 Experiments were carried out with various samples of both genders, collected under different lighting 

conditions and posture angles, to evaluate the proposed approach's performance. The experimental analysis is 

divided into two cases, which are shown below. 

Case 1: Analysis withOpenEyes 

 

  

 

Figure 6: Detected regions with Haar features (a) Input image (b) Detected eye region, result – open eyes 

 In this case, the system detects an open eye. The first 50 frames were taken using a video capture device. 

The video has been converted into single frames using the getsnapshot() feature, restoring an RGB image 

matrix. The frames have been individually processed, and the results are shown open-eyes.  

 

Figure 7: Detected regions with Haar features (a) Input image (b) Detected eye region, result – open eyes 

 

Case 2: Analysis with Closed Eyes  

 

 

Figure 8: Detected regions with Haar features (a) Input image (b) Detected eye region, result - closed eyes 
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 In this case, the system detects a closed eye. The first 50 frames were taken using a video capture device. 

The video has been converted into single frames using the getsnapshot() feature, restoring an RGB image 

matrix. The frames have been individually processed, and the results are shown closed-eyes.  

 

 

 

 

 

 

 

 

 

Figure 9: Detected regions with Haar features (a) Input image (b) Detected eye portion region, result - closed 

eyes 

 Only the eyes are chosen for closure or sleepiness detection from the given image. The image can be 

processed using the proposed method to determine the region's position, width, and height. This is 

accomplished by capturing each frame of the live video feed and processing each frame separately using the 

proposed method. An external speaker generates the alarm sound output, which awakens the driver when 

sleepiness exceeds a certain threshold. 

 

Figure10: Timing analysis when the eyes are open  

 

 

Figure 11: Timing analysis when the eyes are closed 

 Figures 10 and 11 show the timing analysis while the eyes are open or closed. The blinking test is used to 

assess the precision and detection of sleepiness. When the webcam background illumination is turned on, and 

the face is held at an ideal distance, the system will be able to distinguish the eyes. Another thing that is 

denoted is the presence or absence of eye attention. 

 The experiments are conducted under three conditions (i) With normal conditions, (ii) With low 

illumination (iii) With rotated head posture. Based on these three conditions, the metrics like Detection Rate 

(DR), False Acceptance Rate (FAR), Specificity/True Negative Rate (TNR), and Negative Predictive Rate 

(NPR) are calculated. These metrics are presented as follows. 

𝐹𝐴𝑅 =
𝐹𝑃

𝑇𝑃+𝐹𝑃
      (1) 

 

𝐷𝑅 = 𝑇𝑃/𝑃      (2) 

 

𝑇𝑁𝑅 =
𝑇𝑛

𝑇𝑁+𝐹𝑃
      (3) 

       

               𝑁𝑃𝑅 = 𝑇𝑁/(𝑇𝑁 + 𝐹𝑁)                       (4) 
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 Where 'FP' stands for false positive, 'TN' stands for true negative, 'TP' stands for true positives, and 'P' 

stands for the number of positives. 

Table 1: Performance analysis of the proposed approach with Yawning and Blinking behavioral attributes. 

 

Environment Conditions Index Parameter Yawn Blinking (Eye Closing) 

Normal DR 0.88 0.92 

FAR 0.12 0.05 

TNR 0.92 0.91 

NPR 0.91 0.94 

Low Illumination DR 0.71 0.70 

FAR 0.20 0.24 

TNR 0.73 0.72 

NPR 0.66 0.67 

Rotated Head Posture DR 0.28 0.22 

FAR 0.62 0.66 

TNR 0.27 0.27 

NPR 0.30 0.32 

 

 According to Table 1, this proposed approach retained behavioral attributes even in low illumination and 

rotated head postures. This demonstrates the approach's robustness in detecting driver fatigue. 

6. CONCLUSIONS 

 This paper proposes a simple yet effective method for detecting sleepiness. Though this method does not 

produce accurate results in low light conditions or head rotated postures, it is reliable in normal light conditions 

and achieves 70% performance in adverse conditions. A GPS transceiver and a GSM module can be mounted 

on the vehicle to deliver the precise location and alert the emergency contact person, potentially extending the 

scope of this work. Infrared LEDs, rather than white LEDs, should be suitable for continuous monitoring of 

the framework. An outside speaker produces the alarm sound to arouse the driver when drowsiness reaches a 

certain level. The framework has been tested for various individuals in various lighting conditions. 
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