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DRIVER DROWSINESS DETECTION SYSTEM
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Abstract- Drowsy Detection systems have helped in the implementation on multiple driving safety applications. In this paper, a
system has been proposed, which can notify the driver or the specified person in any case of any emergency. This system helps
in avoidance of accidents and act as an aid for the driver of the mobile vehicle. The System identifies the drivers face and
judges whether he is drowsy or not and act accordingly with an alert or an alarm in the car. The sensor measures for detection
are believed to give more accurate data compared with face recognition of the driver or steering measures, because the sensor
measures minimize the number of fake alarms and maintain accuracy rate for detection, which makes the system more
accurate.

Keywords- person drowsiness detection; traveller protection; face detection; vehicle protection; Countermeasures; Road
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1. INTRODUCTION

According to obtained statistical data, more than 13 lakh citizens cause for death was road accidents and 20 to 50 lakh people
suffer minor contusion due to road accidents [15]. Based on police reports, the National Highway of INDIA (NH]I) that a total
of 100,000 vehicle crashes each year are the direct result was fatigue. Sixteen Indians died in road accidents every hour
according to the latest data by Indian Crime Bureau Records in 2013. According to the Global Road Safety Report 2015, total
141,826 people were killed and approximately five million people injured in India because of fatigue. However this number
is not properly estimated because all accidents are not reported to the police. In the India every year approximately 100, 00
crashes occur due to fatigue estimated by National Highways of India [21].
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Somnolent is a middle stage between sleepy and semi sleep. It is a stage of reduced alertness or weak towards any job being
done. The outcome of drowsiness and distraction is when driving not able to take decision on driving it is related of lack of
concentration [1][23]. Thus, drowsiness is dangerous in situations, where a driver’s loss of alertness and which might lead to
road accidents.

In Detection System, one of the main factor is it reduces the accidents and increases the passenger safety. The technology
available around will help the passenger in the car and the driver to have a safe journey .The system might not be accurate but
it can reduce the risk of the accident.

2. LITERATURE SURVEY

As this work includes Intelligent Driver System, Face recognition, steering angle control, ECG usage, Image capturing. In the
existing models which satisfy the requirements of our project, it can be noticed that there are distinct individual models to
detect those respective properties. Hence in this project, it’s planned to integrate face recognition, where the drowsiness
detection will be done with the help of four different factors which are eye detection, steering angle sensor, microwave sensor
and ECG sensor. This project can be classified as more efficient as the above sensors have individual properties which
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haven’t been used together and when integrated together it gives a much more accurate analysis of driver drowsiness
detection. The following modules are used to integrate this system.

2.1 Face Recognition

The system uses the camera sensor for the face detection. A web Cam will be used to detect the coordinates of the face. Also,
it is analyzed by raspberry pi . Several methods for face detection & eye detection will be implemented.

2.1.1Haar Cascade Classifier

This will be used as an initial tool for face detection because it is one of most efficient tool for face detection & it is one of
few object detection which identifies face also. It is developed by Paul Viola & Michel Jones [2].

As this algorithm is trained with different types of faces under various environment & also in various exposure climate [22]
[18]. This algorithm has a very high accuracy rate, comparing with 14 pictures per person for 200 individuals the accuracy
rate came around 99.25% where as other classifier are not so accurate as this classifier which gave poor results compared to
this[13].
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This is used to detect face because instead of capturing the whole image processed from the camera. Then only required
object from the image is extracted.

Creating ROI masks are one of the best ways for face and eye detection. But it is very important that Region of Interest is
detected accurately and captured with proper image. Although there are different concern the detection of face with the
relationship between Region of Interest and face recognition it is accurate.

2.2 Eye Extraction
Here extract the eye region from ROI captured face image with the help of below methods.

2.2.1  Facial Landmark Localization
68-facial landmark coordinates from iBUG-300W Dataset is used [4].

2.2.2. A: 300W Dataset:
*Multi-PIE

*XM2VTS

*AFW

*AFLW

*IBUG
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Above are the facial databases, IBUG is used because the databases uses 150 images from the web with large change in the
expression, conditions & pose[11].

The Base of IBUG is Multi-PIE database where it contains around 7, 50,000 images of 447 people captured under controlled
climate in 4 different timeframes. For Each person there are 25 different poses under 19 different climatic space & 6 different
facial expressions [14].

2.3Hardware

2.3.1 Raspberry Pi 3

A Major benefit of the Raspberry Pi is least price compared to a personal computer & it is very portable and can be
embedded into any structure in the gadget. In the aspect of research done on Rpi it performs advanced digital signal
processing algorithms[3].As advised in “The SAS project :speech signal processing in high school education” Proc.of signal
processing conference(EUSIPCO)-- real-time base image processing applications performed are efficient & almost accurate
results has come. Moreover, some complex algorithms can be deployed in raspberry pi .

2.3.2 Microwave sensor

Microwave sensor is used to calculate the other car speed which is coming towards our direction which might cause an
accident to avoid this a buzzer is used to alert the user, as microwave produces frequency in the microwave range and will
analyze the returned/reflected microwave frequency for incoming motion. Whereas the PIR/Ultrasonic is slow compared to
this because it doesn’t emit multiple frequencies it emits only 1 frequency. Microwave sensor use Doppler Effect which is
highly used for speed calculation between 2 objects [24].

2.3.3 Hall sensor
This sensor is used, because to observe the steering rotations of the driver when he is driving, when someone is driving with
drowsiness the steering movement will be high, which helps us to identify the driver drowsiness and alert him with the help
of this sensor[16].

2.3.4 Raspberry Pi Camera

It is a very high quality which is portable and compatible to Raspberry pi & can be embedded in the board which makes the
gadget portable.

3. PROPOSED METHODOLOGY

Many research papers on drowsiness detection are surveyed, there is no a single device which has all 3 methods to detect
drowsiness, drowsy driver detecting system with eye detection will be performed, angle sensor, microwave sensor & ECG
sensor where it provides complete safety system available in a single device which protects the driver causing accidents,
passengers who trust on the driver and people who are on the road.

According to the methodology proposed in this paper, new device will be made by combining all the above mentioned
methods to give a complete secure system.
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5. CONCLUSION

In this paper, it is been discussed about the various procedures that can be implemented or used to analyze the drowsy
detection of the driver. As mentioned this may help many people who have lost their life due to the accident caused .This
approach measure the drowsiness of the driver based on the sensor data, face analysis, microwave sensor and the steering
angle of the driver. This may reduce the risk of the accident caused. ECG sensors are used to measure the driver health status
so if the driver is facing and serious issue the passengers in the car are alerted. This might save the driver life a few times.
The feedback given to the driver is the important part of this paper. The motive of this paper is to help the driver feedback
and reduce the accidents caused due to the fatigue of the driver.

6. REFERENCES

[1] Slater, J.D. A definition of drowsiness: One purpose for sleep? Med. Hypotheses 2018, 71, 641-644.

[2] R. Lienhart and J. Maydt. “An extended set of Haar-like features for rapid object detection”, Proc. IEEE International Conference on Image Processing
ICIP, 2002, Vol.1, pp. 900- 903.

[3] Gary Bradski, Adrian Kaehler (2008). Learning openCV:computer vision with the opencv Library. "O'Reilly Media, Inc."

[4] C.Sagonas, E. Antonakos, G, Tzimiropoulos, S. Zafeiriou, M. Pantic. 300 faces In-the-wild challenge: Database and results. Image and Vision
Computing (IMAVIS), Special Issue on Facial Landmark Localisation “In-The-Wild". 2016.

[5] D. Sharma, A. Poddar, S. Manna, and P.A. Naylor, “The SAS project: speech signal processing in high school education “, Proc. Of Signal Processing
Conference(EUSIPCO),pp. 1781-1785,Aug.2015.

[6] P. Jamieson and J. Herdtner, "More missing the Boat - Arduino, Raspberry Pi, and small prototyping boards and engineering edu-cation needs them",
IEEE Frontiers in Education Conference, El Paso, TX, 2015, pp. 1-6.

[71 Md. Maminul Islam, Md. Sharif Uddin Azad, Md. AsfaqulAlam, N. Hassan, "Raspberry Pi and image processing based Electronic Voting Machine
(EVM)", it International Journal of Scientific and Engineering Research, Vol. 5, No. 1, pp. 1506-1510, 2014.

[8] G. Senthilkumar, K. Gopalakrishnan, and V. Sathish Kumar,"Embedded image capturing system using Raspberry Pi System", International Journal of
Emerging Trends and Technology in Computer Science, Vol. 3, No. 2, pp. 213-215, 2014.

[9] J. Sobota, R. Pisl, P.Balda, M. Schlegel, "Raspberry Pi and Arduino boards in control education”, IFAC Proceedings Volumes, Vol. 46, no 17, 2013,
pp. 7-12.

[10] Md. Raihan, M. S. Rahaman, M. K. Sarkar, and S. Mahfuz,"Raspberry Pi Image Processing based Economical AutomatedToll System," The Global
Journal of Research in Engineering, Vol. 13, No. 13-F, 2013.

[11] C. Sagonas, G. Tzimiropoulos, S. Zafeiriou, M. Pantic, 300 Faces in-the-Wild Challenge: the first facial landmark localization challenge, Proceedings
of IEEE International Conference on Computer Vision (ICCV-W), Workshop on 300 Faces in-the-Wild Challenge (300-W), Sydney, Australia, 2013.
pp. 397-403.

[12] R. Nevesand A. C. Matos, "Raspberry Pl based stereo vision for small size ASVs," 2013 OCEANS - San Diego, 2013, pp. 1-6.

[13] Evaluation of Haar Cascade Classifiers Designed for Face Detection, World Academy of Science, Engineering and Technology International Journal of
Computer, Electrical, Automation, Control and Information Engineering Vol:6, No:4, 2012

[14] R. Gross, I. Matthews, J. Cohn, T. Kanade, S. Baker, Multi-pie, Image Vis. Comput.28 (5) (2010) 807-813.

[15] Global Status Report on Road Safety 2009; World Health Organization (WHO): Geneva, Switzerland, 2009.

[16] Wang Xiaoling, Zhao Yan, and Wang Hong,”Non- Conduct Streeing Sensor for electric power steering,”in proc IEEE ICIA, Zhuhai/Macau, China,
Jun. 22-25,2009, pp. 1462-1467.

[17] S.Yohimori,Y.Mitsukura,M.Fukumi,N.Akamatsu, and N.Pedrycz, “License Plate Detection System by Using Threshold Function and Improved
Template Matching Method,” NAFIPS '04, Vol.1, pp.357-362, 2004.

[18] P. Viola and M. Jones, “Robust real-time face detection,”International Journal of Computer Vision (IICV), vol.57, 2004,pp. 137-154.

[19] RLV.Hsu and P.Griffin, “JPEG Region of Interest Compression for Face Recognition,” IDENTIX Document #RDNJ-04-0102,
http://www.identix.com/research/JROI.pdf,2004.

[20] M.-H.Yang,D.Kriegman, and N.Ahuja, “Detecting faces in images: a survey,” Pattern Analysis and Machine Intelligence, Vol.24, No.1, pp.34-58,
2002.

[21] U.S. Department of Transportation,“Intelligent Vehicle Initiative 2002 annualreport,”

[22] U.S. P. Viola and M. Jones, "Rapid object detection using a boostedcascade of simple features,” in Proc. IEEE Int. Conf. on Computer Vision and
Pattern Recognition (CVPR), IEEE, 2001,pp. 511-518.

[23] W. W Wierwille, L. Tijerina, S. Kiger, T.Rockwell,E.Lauber,and A. Bittne, “Final report Supplement — heavy vehicle driverworkloadTech, Rep,
No.Dot Hs 808 467(4) (1996).

[24] P. DUPONT," SPECTRAL ANALYSISWITH A LDA IN HIGH SPEED FLOW" 1991.ICIASF apos;91 Record., International Congress on Volume ,
Issue , 27-31 Oct 1991 Page(s):329- 335.



