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Abstract: Nowadays, as transportation is increasing day by day and the probability of occurance of it in future is also 

very high. There are so many people travel an hours together every day, due to lack of rest the driver may feel tired or 

drowsy and may fall asleep. This may lead to several highway calamities causing to severe injuries, loss of human life 

etc. So solve this issue we propose a driver drowsiness monitoring system that helps in avoiding major accidents. The 

proposed method detects the status of the driver of the vehicle using the Eye Aspect Ratio (EAR) and Mouth Opening 

Ratio (MOR) techniques. The developed system includes a Pi camera, Raspberry Pi module and is used to detect and 

analyze continuously the eye closure status in real-time. When drowsiness is detected buzzer sound will alert the driver 

which significantly helps in reducing the percentage of highway calamities by alerting. 

 

Index Terms: Aspect Ratio (EAR), Mouth Aspect Ratio (MOR), Raspberry Pi, Support Vector Machine (SVM) etc. 

 

 

1.  Introduction 

In our day today’s life transportation has become an important part especially for those who work on daily basis. 

For this reason driving is becoming fatigue when human beings travel for long distances every day. Long distance 

driving leads to Drowsyness it is also known as driver fatigue or tired driving. Due to lack of rest the driver who is 

operating the vehicle feels fatigue or sleepy or tired. This may lead to severe damage to human life. The main effects of 

drowsy driving are the inability to focus, delay in reactions, improper judgment towards distances and speeds. Every 

year, drowsy driving accounts for about 71,000 injuries, 1,00,000 crashes and 1,550 fatalities, according to the National 

Safety Council (NSC).  Taxi, bus, truck and car drivers are the people who travel long-distances and suffer from lack of 

sleep. Due to which it becomes very dangerous to drive when feeling sleepy. So to prevent these accidents we have 

designed a system using Raspberry Pi, OpenCV, Dlib and SVM algorithm which takes video as input for facial 

detection and facial landmark detection to obtain EAR and MOR parameters helping the driver by predicting the 

drowsiness and alerting when falling sleepy. Later longitude and latitude co-ordinates that is the location intimation are 

sent to owner of the vehicle. 

2.  Related Work 

In [1] Belal Alshaqaqi; Abdullah Salem Baquhaizel, “Driver Drowsiness Detection System”. 

An AI based Advanced Driver Assistance System (ADAS) was introduced for driver safety for drowsiness. It 

tracks visual information of the driver face and eyes to calculate PERCLOS (percentage of eye closure). IR camera used 

here operates under dark and night conditions.  

In [2] Alireza Rahmani Azar, Farhad Khalilzadeh, “Real Time Eye Detection Using Edge Detection and Euclidean 

Distance”. 
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In this Euclidian distance based eye edge detection method is used. Here skin area is analysed specifically using a 

skin detection method which employs few formulas in two color spaces differently. In the skin area, horizontal edges 

are tracked by combining the two known prewitt, sobel and masks values. By using dilation and erosion morphological 

operations minute edges are removed and close edges are connected. The face area is divided into three sections: the 

upper left and right quarters and the lower half. In each section, the very large binary object is distinguished as the right 

eye, the left eye and the mouth. To verify the procedure, the distance between mouth center and left eye center is 

calculated. Similarly mouth center to the right eye center is calculated. The proposed method is tested on PICS, it 

includes a database of face images which gives 93% accuracy in an acceptable time.  

In [3] Mandi Sushmanth Reddy; R.Ezhilarasie; S.Kanimozhi Suguna, “Fatigue Detection Using Raspberry Pi 3”. 

A Raspberry pi3 model with 5-megapixel camera is used here to detect driver’s fatigue. The Camera captures 

driver’s eyes and face and processes the images to detect driver’s drowsiness. When the driver is found sleepy he will 

be alerted by an alarm. They have used HAAR Cascade Classifier to detect the Eye blink duration of the driver and Eye 

Aspect Ratio (EAR) calculations. Finally, the alert message through Ubidots cloud service and Twilio API is sent to the 

concerned person mobile along with car plate number. For the testing purpose around 10 set of peoples data is collected 

to capture eye-opening and closing and is evaluated for the given threshold. If the person closes his eyes for more than 

fixed threshold range the alert signal is generated to wake-up the driver. 

3.  Methodology 

The block diagram explains the working mechanism of the designed system. Where Raspberry Pi camera is placed 

in front of driver so that driver’s frontal face can be captured in the form of video. From the video the frames are 

extracted to form 2D images. System uses Dlib and a linear support vector machine (SVM) for face detection and facial 

landmarks detection, after landmarks detection Eye Aspect Ratio (EAR) and Mouth Opening Ratio (MOR) are being 

calculated which provides the status of driver about the drowsiness. If driver is found to be drowsy an alarm will alert 

the driver The flowchart of the proposed system is depicted in Fig.1. 

The proposed model can be divided into two sections tracking and face detection. 

3.1  Tracking 

Initially, GPS (Global Positioning System) is connected to raspberry pi using USB serial port with the help of USB 

to TTL converter, we continuously read locations from GPS receiver and wait for GPRMC (General Purpose Remote 

Machining Center) message which contains information related to date, time and position. Once GPRMC message is 

received from GPS, we parse GPRMC message using PYNMEA2 which is python library to access latitude and 

longitude which helps to identify the location of driver. 

3.2 Face Detection 

For face detection, we have used a raspberry pi camera. With OpenCV, we capture a video from the camera. We 

load the SVM classifier and create two objects that are detector and predictor. The detector is to detect the frontal face 

and the predictor uses an SVM classifier to identify facial landmarks which is the right eye, left eye and mouth. Frames 

from the video are extracted and converted to grayscale and later these 2D frames are given to SVM detector which 

looks for the face and if the face is present it is given to SVM predictor which sets the co-ordinates of the eyes and 

mouth. Later Eye aspect ratio (EAR) and Mouth opening ratio (MOR) is calculated based on Euclidean distance. 

Table1shows the Facial landmark points for EAR and MOR calculations and Fig. 2 provides the landmarks with points 

located around eye and mouth on extracted facial area. 

Table 1. Facial Landmark Points 

Parts Landmark Points 

Right eye [P0-P5] 

Left eye [P0-P5] 

Mouth [P0-P11] 
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Fig. 1. Flowchart of driver drowsiness detection system 

 

Fig. 2. Facial Landmark Points 
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Eye Aspect Ratio (EAR): It is the ratio that helps to determine the status of an eye. Its  an Euclidean distance 

between the eyes, where horizontal and vertical distance is calculated. As fig2 shows (P1, P5) and (P2, P4) represent 

vertical distance and, (P0, P3) represents horizontal distance which gives threshold value of 0.25 when tested manually. 

When eyes are open and stable, the threshold value is normal, and if the driver is found to be sleepy, the value decreases 

towards the zero. The EAR is calculated using eq.1 with the vertical and horizontal distances obtained from facial 

landmark points. 

 

𝐸𝐴𝑅 =
𝑆𝑢𝑚 𝑜𝑓 𝑉𝑒𝑟𝑡𝑖𝑐𝑙𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

2∗𝐻𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝐸𝑦𝑒
                                                                  (1) 

 

Mouth Opening Ratio (MOR): It is the parameter which is used to identify yawning of a person during driving the 

vehicle, and is measured in similar way as EAR. As we know mouth opens wide during yawning, creating a big hole on 

the face which is nothing but no skin area on a face which gives a mouth opening ratio (MOR). MOR is calculated 

based on vertical and horizontal points of mouth. From fig.2 (P2, P10) and (P4, P11) represents vertical distance, and 

(P0, P6) represents horizontal distance which gives an approximate threshold of 0.75 when tested manually. When a 

person yawns he/she crosses the threshold that is the value becomes greater than 0.75 indicating that the person is 

yawning. The MOR is calculated using eq.2 with the vertical and horizontal distances obtained from facial landmark 

points. 

 

𝑀𝑂𝑅 =
𝑆𝑢𝑚 𝑜𝑓 𝑉𝑒𝑟𝑡𝑖𝑐𝑙𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

2∗𝐻𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑀𝑜𝑢𝑡ℎ
                                                             (2) 

 

 

Fig. 3. Hardware Block Diagram 

The Fig. 3 shows the hardware block diagram of the Drowsiness Detection system, the system consists of 

raspberry pi, pi camera, GPS, and GSM module. Initially, the camera is positioned in front of the driver and the video is 

captured to create 2D images. Further face detection is performed on frames with the help of Dlib which is a library for 

implementing ML algorithms and a linear support vector machine (SVM) classifier, to detect the facial expression of a 

driver. Raspberry pi works as a CPU of the system and helps to co-ordinates with other modules to perform the 

operation. It consists of GPS which is a radio navigation system and can be used to determine the exact location of a 

vehicle. It has GSM for mobile communication used to send and receive a messages to and from the owner of the 

vehicle when drowsiness is detected. We have added buzzer to the system which produces sound when driver is found 

sleepy.  

4.  Results and Discussion 

We have successfully developed a real time prototype for driver drowsiness detection, which successfully 

calculates EAR and MOR which has threshold value of 0.25 and 0.75 respectively. The system is designed in a way that 

when eyes are in close state the threshold value decreases towards zero and similarly for detection of yawning the 

threshold value exceeds 0.75 that is the value gets increased. We experimented the designed system in real time for 

various iterations where we found a delay of 2 seconds so we can say that driver gets a buffer of 2 seconds. The below 

Table 2 and 3 shows various parameters of EAR and MOR which represents drowsiness detected and not detected 

respectively, based on the above threshold values. In all the iterations the proposed prototype successfully detects the 

drowsiness leading to accuracy 95%. 

Similarly Fig.4 and 5 depicts the graphical representations of the EAR and MOR parameters for variation 

interactions indicating the status of drowsiness as detected or not detected based on the threshold values during day and 

night time tested in real time. The evaluation and detection of drowsiness of 2D image with eye and mouth status 

detection tracking for the calculation of EAR and MOR is depicted in Fig.7 and 8 respectively. 
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Table 2. Parameters of EAR 

Sl no Readings Drowsiness Detected and Not Detected 

1 0.18 ✔ 

2 0.29 ✖ 

3 0.24 ✔ 

4 0.28 ✖ 

5 0.19 ✔ 

6 0.31 ✖ 

7 0.21 ✔ 

8 0.33 ✖ 

9 0.17 ✔ 

10 0.27 ✖ 

Table 3. Parameters of MOR 

Sl no Readings Drowsiness Detected and Not Detected 

1 0.77 ✔ 

2 0.27 ✖ 

3 0.97 ✔ 

4 0.72 ✖ 

5 1.09 ✔ 

6 0.33 ✖ 

7 1.03 ✔ 

8 0.56 ✖ 

9 0.79 ✔ 

10 0.65 ✖ 

 

 

Fig. 4. Graphical representation of EAR 

 

Fig. 5. Graphical representation of MOR 
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Fig. 6. EAR detected  

 

Fig. 7. MOR detected 

5.  Conclusion 

The presented driver drowsiness detection system keeps the driver awake and alert if he founds sleepy by 

monitoring the driver's facial status and determines that the driver is feeling drowsy or not. We have implemented it 

using raspberry pi, pi camera, GSM, and GPS modules. The system makes use of dlib and SVM algorithm for facial 

landmark detection by calculating EAR and MOR. If the driver is found to be drowsy an alarm sound will alert the 

driver and a message is sent to the owner of the vehicle. We were successfully able to develop a model that detects the 

drowsiness of the driver and alerts him for some iterations leading to overall 95% accuracy. 

References 

[1] Alshaqaqi, Belal, Baquhaizel Abdullah Salem, Amine Ouis, Mohamed El, Boumehed, Meriem, Ouamri, Abdelaziz; Keche, 

Mokhtar, IEEE 2013 8th International Workshop on Systems, Signal Processing and their Applications (WoSSPA), 

2013. doi:10.1109/WoSSPA.2013.6602353. 

[2] Alireza Rahmani Azar, Farhad Khalilzadeh, “Real Time Eye Detection Using Edge Detection and Euclidean Distance”, 2nd 

international conference on knowledge-Based Engineering and Innovation (KBEI), 2015. 

[3] Akalya Chellappa, Mandi Sushmanth Reddy, R.Ezhilarasie, S.Kanimozhi Suguna, “Fatigue Detection Using Raspberry Pi 3”, 

A.Umamakeswari School of Computing, SASTRA Deemed to be University, Thanjavur-613401, 2018. 

[4] Shuyan Hu, Gangtie Zheng, “Driver drowsiness detection with eyelid related parameters by Support Vector Machine”, 36(4), 

7651–7658, 2018. 

[5] Eskandarian, A., & Mortazavi, A, “Evaluation of a Smart Algorithm for Commercial Vehicle Driver Drowsiness Detection” 

2007 IEEE Intelligent Vehicles Symposium, 2007. 



Real Time Implementation of Driver Drowsiness Monitoring System Using SVM Classifier 

54                                                                                                                                                                       Volume 13 (2023), Issue 3 

[6] Tianyi Hong,Huabiao Qin, “Driver’sdrowsiness detection in embedded system,”, IEEE 2007 IEEE International Conference on 

Vehicular Electronics and Safety (ICVES 2007) - Beijing, China (2007.12.13-2007.12.15)] 2007. 

[7] Gang Li, Boon-Leng Lee, and Wan-Young Chung, “Smart watch-Based Wearable EEG System for Driver Drowsiness 

Detection”, IEEE Sensors Journal, Vol. 15, No. 12, December 2015. 

[8] Xuxin Zhang, Xuesong Wang, Xiaohan Yang, Chuan Xu, Xiaohui Zhu, Jiaohua Wei, “Driver Drowsiness Detection Using 

Mixed-effect Ordered Logit Model Considering Time Cumulative Effect”, 2020 Published by Elsevier Ltd. 

[9] Detection of Driver Drowsiness using Eye Blink Sensor July 2018 International Journal of Engineering & Technology. 

[10] Dr.K.Venkata Nagendra, Dr.Maligela Ussenaiah , Mr.G.Rajesh, “Driver Drowsiness Monitoring System using Visual 

Behaviour Using SVM”, International journal of analytical and experimental modal analysis, vol.12, issue 4,april 2020. 

[11] Kir Savaş, Burcu & Becerkli, Yaşar. (2018). Real Time Driver Fatigue Detection Based on SVM Algorithm. 1-4. 

10.1109/CEIT.2018.8751886. 

[12] Sacco, Matthew & Farrugia, Reuben. (2012). Driver fatigue monitoring system using Support Vector Machines. 1 -5. 

10.1109/ISCCSP.2012.6217754. 

[13] A. Kumar and R. Patra, "Driver drowsiness monitoring system using visual behaviour and machine learning," 2018 IEEE 

Symposium on Computer Applications & Industrial Electronics (ISCAIE), Penang, Malaysia, 2018, pp. 339-344, doi: 

10.1109/ISCAIE.2018.8405495. 

[14] Maior, C.B., Moura, M.D., Santana, J.M., do, L.M., Nascimento, Macedo, J.B., Lins, I.D., & Droguett, E.L, “Real-time SVM 

Classification for Drowsiness Detection Using Eye Aspect”, (2018).  

[15] Dr. N. Radha, Ms. Mirunaalini K J, “Performance Analysis of Driver Drowsiness Detection using SVM and CNN”, 

IJCRT,Volume 10, Issue 6, June 2022. 

 

 

 
Authors’ Profiles 

 
Ashwini Araballi is working as an Assistant Professor in the Department of Electronics and Communication 

Engineering, Jain college of Engineering, Belagavi, Karnataka, India. She completed her Bachelor of 

Engineering in Electronics and Communication. She completed M.Tech in Computer Networks Engineering 

from Visvesvaraya Technological University, Belagavi, Karnataka, India. 

 

 

 

 

 

 

Sangharsh Shinde is graduated in BE in Department of Electronics and Communication Engineering, Jain 

college of Engineering, Belagavi, Karnataka, India. He is currently undergoing training on Embedded System 

Course in Hydrabad. 

 

 

 

 

 

 

 

 
How to cite this paper: Ashwini Araballi, Sangharsh Shinde, "Real Time Implementation of Driver Drowsiness Monitoring System 

Using SVM Classifier", International Journal of Engineering and Manufacturing (IJEM), Vol.13, No.3, pp. 48-54, 2023. 

DOI:10.5815/ijem.2023.03.05 

 

 


