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Abstract-Drowsy driving is one of the major causes of road accidents and death. Hence, detection of 

driver’s fatigue and its indication is an active research area. Most of the conventional methods are 

either vehicle based, or behavioral based or physiological based. Few methods are intrusive and 

distract the driver, some require expensive sensors and data handling. Therefore, in this study, a low 

cost, real time driver’s drowsiness detection system is developed with acceptable accuracy. In the 

developed system, a webcam records the video and driver’s face is detected in each frame employing 

image processing techniques. Facial landmarks on the detected face are pointed and subsequently the 

eye aspect ratio, mouth opening ratio and nose length ratio are computed and depending on their 

values, drowsiness is detected based on developed adaptive thresholding. Machine learning 

algorithms have been implemented as well in an offline manner. A sensitivity of 95.58% and 

specificity of 100% has been achieved in Support Vector Machine based classification. 

 

I.INTRODUCTION 

Drowsy driving is one of the major causes of deaths occurring in road accidents. The truck drivers 

who drive for continuous long hours (especially at night), bus drivers of long-distance route or overnight 

buses are more susceptible to this problem. Driver drowsiness is an overcast nightmare to passengers in 

every country. Every year, a large number of injuries and deaths occur due to fatigue related road accidents. 

Hence, detection of driver’s fatigue and its indication is an active area of research due to its immense 

practical applicability. The basic drowsiness detection system has three blocks/modules; acquisition 

system, processing system and warning system. Here, the video of the driver’s frontal face is captured in 

acquisition system and transferred to the processing block where it is processed online to detect drowsiness. 

If drowsiness is detected, a warning or alarm is sent to the driver from the warning system.  

Generally, the methods to detect drowsy drivers are classified in three types; vehicle based, 

behavioural based and physiological based. In vehicle-based method, a number of metrics like steering 

wheel movement, accelerator or brake pattern, vehicle speed, lateral acceleration, deviations from lane 

position etc. are monitored continuously. Detection of any abnormal change in these values is considered as 

driver drowsiness. This is a nonintrusive measurement as the sensors are not attached on the driver. In 

behavioural based method , the visual behaviour of the driver i.e., eye blinking, eye closing, yawn, head 

bending etc. are analysed to detect drowsiness. This is also nonintrusive measurement as simple camera is 

used to detect these features. In physiological based method, the physiological signals like 

Electrocardiogram (ECG), Electrooculogram (EOG), Electroencephalogram (EEG), heartbeat, pulse rate 

etc. are monitored and from these metrics, drowsiness or fatigue level is detected. This is intrusive 

measurement as the sensors are attached on the driver which will distract the driver. Depending on the 

sensors used in the system, system cost as well as size will increase. However, inclusion of more 

parameters/features will increase the accuracy of the system to a certain extent. These factors motivate us to 

develop a low-cost, real time driver’s drowsiness detection system with acceptable accuracy. Hence, we 
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have proposed a webcam-based system to detect driver’s fatigue from the face image only using image 

processing and machine learning techniques to make the system low-cost as well as portable.      

II.LITERATURE SURVEY 
W. L. Ou et.al An intelligent video-based drowsy driver detection system, which is unaffected by 

various illuminations, is developed in this study. Even if a driver wears glasses, the proposed system 

detects the drowsy conditions effectively. By a near-infrared-ray (NIR) camera, the proposed system is 

divided into two cascaded computational procedures: the driver eyes detection and the drowsy driver 

detection.  

The average open/closed eyes detection rates without/with glasses are 94% and 78%, respectively, and the 

accuracy of the drowsy status detection is up to 91%. By implementing on the FPGA-based embedded 

platform, the processing speed with the 640×480 format video is up to 16 frames per second (fps) after 

software optimizations. 

W. B. Hornget.alA vision-based real-time driver fatigue detection system is proposed for driving safely. 

The driver's face is located, from color images captured in a car, by using the characteristic of skin colors. 

Then, edge detection is used to locate the regions of eyes. In addition to being used as the dynamic 

templates for eye tracking in the next frame, the obtained eyes' images are also used for fatigue detection in 

order to generate some warning alarms for driving safety. The system is tested on a Pentium III 550 CPU 

with 128 MB RAM. The experiment results seem quite encouraging andpromising. The system can reach 

20 frames per second for eye tracking, and the average correct rate for eye location and tracking can 

achieve 99.1% on four test videos. The correct rate for fatigue detection is l00%, but the average precision 

rate is 88.9% on the test videos.S. Singh and N. P. papanikolopoulos  isdescribed a non-intrusive vision-

based system for the detection of driver fatigue. The system uses a color video camera that points directly 

rewards the driver's face and monitors the driver's eyes in order to detect micro-sleeps (short periods of 

sleep). The system deals with skin-color information in order to search for the face in the input space. After 

segmenting the pixels with skin like color, we perform blob processing in order to determine the exact 

position of the face.  

We reduce the search space by analyzing the horizontal gradient map of the face, taking into 

account the knowledge that eye regions in the face present a great change in the horizontal intensity 

gradient. In order to find and track the location of the pupil, we use gray scale model matching. We also use 

the same pattern recognition technique to determine whether the eye is open or closed. If the eyes remain 

closed for an abnormal period of time (5-6 sec), the system draws the conclusion that the person is falling 

asleep and issues a warning signal.B. Alshaqaqiet.al Drowsiness and Fatigue of drivers are amongst the 

significant causes of road accidents. Every year, they increase the amounts of deaths and fatalities injuries 

globally.In this paper, a module for Advanced Driver Assistance System (ADAS) is presented to reduce the 

number of accidents due to drivers fatigue and hence increase the transportation safety; this system deals 

with automatic driver drowsiness detection based on visual information and Artificial Intelligence. Authors 

propose an algorithm to locate, track, and analyze both the drivers face and eyes to measure PERCLOS, a 

scientifically supported measure of drowsiness associated with slow eye closure. 

Alshaqaqi,et.alDrowsiness detection has many implications including reducing roads traffic accidents 

importance. Using image processing techniques is amongst the new and reliable methods in sleepy face. 

The present pilot study was done to investigate sleepiness and providing images of drivers' face, employing 

virtual-reality driving simulator. In order todetecting level of sleepiness according to the signal, information 

related to 25 drivers was recorded with imaging rate of 10 fps. Moreover, on average 3000 frames 

wereanalyzed for each driver. The frames were investigated by transforming in grey scale space and based 

on the Cascade and Viola & Jones techniques and the images characteristics were extracted using Binary 

and Histogram methods.  The MPL neural network was applied for analyzing data.70% of information 

related to each driver were inserted to the network of which 15% for test and 15% for validation. In the last 

stage the accuracy of 93% of the outputs were evaluated. The intelligent detection and usage of various 

criteria in long-term time frame are of the advantages of the present study, comparing to other researches. 

This is helpful in early detection of sleepiness and prevents the irrecoverable losses by alarming.  

In existing system, the driver drowsiness detection system involves controlling accident due to 

unconsciousness through Eye blink. Here one eye blink sensor is fixed in vehicle where if driver loses 

consciousness, then it alerts the driver through buzzer to prevent vehicle from accident. In future we can 

implement Drowsiness Detection System in aircraft in order to alert.Causes irritation in the eye, May 

damage retina 

Highly expensive and Distract the driver 
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III. PROPOSED SYSTEM IMAGE PROCESSING AND MACHINE LEARNING 

In Proposed System we develop a low-cost, real time driver’s drowsiness detection system with 

acceptable accuracy. Hence, we have proposed a webcam-based system to detect driver’s fatigue from the 

face image only using image processing and machine learning techniques to make the system low-cost as 

well portable camera will be positioned in front of the driver to capture the front face image. From the 

Video, the frames are extracted to obtain 2-D images. From the facial landmarks, eye aspect ratio, mouth 

opening ratio and position of the head are quantified and using these features and machine learning 

approach, a decision is obtained about the drowsiness of the driver. If drowsiness is detected, an alarm will 

be sent to the driver to alert him/her.  

 

A.Waterfall Model 

The waterfall Model is a linear sequential flow in which progress is seen as flowing steadily 

downwards (like a waterfall) through the phases of software implementations. This means that any phase in 

the development process begins only if the previous phase is complete. The waterfall approach does not 

define the process to go back to the previous phase to handle changes in requirements. The waterfall 

approach is the earliest approach that was used for software development. 

Following is a diagrammatic representation of different phases of waterfall model. 

 
FIG 2.1: WATERFALL MODEL 

• Project Requisites Accumulating and Analysis 

• Application System Design 

• Practical Implementation  

• Manual Testing of My Application 

• Application Deployment of System 

• Maintenance of the Project 

 

Requisites Accumulating and Analysis 

It’s the first and predominant degree of the any assignment as our is a an academic leave for 

necessities gathering we accompanied of IEEE Journals and Amassed so many IEEE Relegated papers and 

final culled a Paper designated by using placing and substance importance input and for analysis degree we 

ISSN NO: 0975-6876

http://cikitusi.com/

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 4, April 2019 769



took referees from the paper and did literature survey of some papers and gathered all of the Requisites of 

the venture in this level.In System Design has divided into 3 types like GUI Designing, UML Designing 

with avails in development of assignment in facile way with different actor and its utilizer case by using 

utilizer case diagram, float of the project using series, Class diagram offers facts about distinct elegance 

inside the task with techniques that must be utilized in the assignment if comes to our assignment our UML 

Will utilizable in this manner  The third and publish import for the task in gadget design is Data base 

design where we enterprise to design data base predicated on the number of modules in our projectThe 

Implementation is Phase where we enterprise to present the sensible output of the work executed in 

designing stage and most of Coding in Business good judgment lay coms into action in this degree its 

foremost and essential a part of the undertaking 

 

B.Requirements Definition Stage And Analysis 

 

The requirements gathering process takes as its input the goals identified in the high-level 

requirements section of the project plan. Each goal will be refined into a set of one or more requirements. 

These requirements define the major functions of the intended application, define operational data areas 

and reference data areas, and define the initial data entities. Major functions include critical processes to be 

managed, as well as mission critical inputs, outputs and reports. A user class hierarchy is developed and 

associated with these major functions, data areas, and data entities. Each of these definitions is termed a 

Requirement. Requirements are identified by unique requirement identifiers and, at minimum, contain a 

requirement title and textual description. 

 
Fig 1: Requirements Definition Stage And Analysis 

 

 These requirements are fully described in the primary deliverables for this stage: The 

Requirements Document and the Requirements Traceability Matrix (RTM). the requirements document 

contains complete descriptions of each requirement, including diagrams and references to external 

documents as necessary. Note that detailed listings of database tables and fields are not included in the 

requirements document. The title of each requirement is also placed into the first version of the RTM, along 

with the title of each goal from the project plan. The purpose of the RTM is to show that the product 

components developed during each stage of the software development lifecycle are formally connected to 

the components developed in prior stages. 

 In the requirements stage, the RTM consists of a list of high-level requirements, or goals, by title, 

with a listing of associated requirements for each goal, listed by requirement title. In this hierarchical 

listing, the RTM shows that each requirement developed during this stage is formally linked to a specific 

product goal. In this format, each requirement can be traced to a specific product goal, hence the term 

requirements traceability. The outputs of the requirements definition stage include the requirements 

document, the RTM, and an updated project plan. 
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 The design stage takes as its initial input the requirements identified in the approved requirements 

document. For each requirement, a set of one or more design elements will be produced as a result of 

interviews, workshops, and/or prototype efforts. Design elements describe the desired software features in 

detail, and generally include functional hierarchy diagrams, screen layout diagrams, tables of business 

rules, business process diagrams, pseudo code, and a complete entity-relationship diagram with a full data 

dictionary. These design elements are intended to describe the software in sufficient detail that skilled 

programmers may develop the software with minimal additional input. 

 

 
Fig 2: Design Stage 

 When the design document is finalized and accepted, the RTM is updated to show that each design 

element is formally associated with a specific requirement. The outputs of the design stage are the design 

document, an updated RTM, and an updated project plan. 

 

 The development stage takes as its primary input the design elements described in the approved 

design document. For each design element, a set of one or more software artifacts will be produced. 

Software artifacts include but are not limited to menus, dialogs, data management forms, data reporting 

formats, and specialized procedures and functions. Appropriate test cases will be developed for each set of 

functionally related software artifacts, and an online help system will be developed to guide users in their 

interactions with the software. 

The RTM will be updated to show that each developed artifact is linked to a specific design 

element, and that each developed artifact has one or more corresponding test case items. At this point, the 

RTM is in its final configuration. The outputs of the development stage include a fully functional set of 

software that satisfies the requirements and design elements previously documented, an online help system 

that describes the operation of the software, an implementation map that identifies the primary code entry 

points for all major system functions, a test plan that describes the test cases to be used to validate the 

correctness and completeness of the software, an updated RTM, and an updated project plan. During the 

integration and test stage, the software artifacts, online help, and test data are migrated from the 

development environment to a separate test environment. At this point, all test cases are run to verify the 

correctness and completeness of the software. Successful execution of the test suite confirms a robust and 

complete migration capability.  During this stage, reference data is finalized for production use and 

production users are identified and linked to their appropriate roles. The final reference data (or links to 

reference data source files) and production user list are compiled into the Production Initiation Plan. 
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Fig 3: Development Stage 

  

 
Fig 4: Integration And Test Stage 
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 The outputs of the integration and test stage include an integrated set of software, an online help 

system, an implementation map, a production initiation plan that describes reference data and production 

users, an acceptance plan which contains the final suite of test cases, and an updated project plan. 

During the installation and acceptance stage, the software artifacts, online help, and initial 

production data are loaded onto the production server. At this point, all test cases are run to verify the 

correctness and completeness of the software. Successful execution of the test suite is a prerequisite to 

acceptance of the software by the customer. 

 After customer personnel have verified that the initial production data load is correct and the test 

suite has been executed with satisfactory results, the customer formally accepts the delivery of the software.  

 

 
Fig 5: Installation And Acceptance Stage 

 

 The primary outputs of the installation and acceptance stage include a production application, a 

completed acceptance test suite, and a memorandum of customer acceptance of the software. Finally, the 

PDR enters the last of the actual labor data into the project schedule and locks the project as a permanent 

project record. At this point the PDR "locks" the project by archiving all software items, the 

implementation map, the source code, and the documentation for future reference. 

 

IV. ARCHITECTURE 

 

This section would analyse the system based on the requirement gathered in the previous section. 

Analysis would concentrate on what the system should have and should do rather than how it is going to 

done. Basically, there are two areas of analysis: data analysis and data flow analysis. 

Architectural diagram shows the relationship between different components of system. This 

diagram is very important to understand the overall concept of system. Architectural diagram is a diagram 

of system, in which the principal parts or functions are represented by blocks connected by lines that show 

the relationships of the blocks.  
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Fig 6 A: System Architecture 

 

 
Fig 6B: System Architecture 

 

 

             
                        Fig.7.Facial Landmarks                                                                                Fig.8. Head Bending 
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      Fig.9.Eye Closed                                                Fig.10.Yawning 

 

 
Fig.11. Graph 

                                          

V . C O N C L U S I O N  

 

A low cost, real time driver drowsiness monitoring system has been proposed based on visual 

behaviorand machine learning. Here, visual behavior features like eyeaspect ratio, mouth opening ratio and 

nose length ratio are computed from the streaming video, captured by a webcam. Anadaptive thresholding 

technique has been developed to detectdriver drowsiness in real time. The developed system 

worksaccurately with the generated synthetic data. Subsequently, the feature values are stored and machine 

learning algorithms have been used for classification. Bayesian classifier, FLDA and SVM have been 

explored here. It has been observed that FLDA and SVM outperform Bayesian classifier. The sensitivity of 

FLDA and SVM is 0.896 and 0.956 respectively whereas the specificity is 1 for both. As FLDA and SVM 

give better accuracy, work will be carried out to implement them in the developed system to do the 

classification (i.e., drowsinessdetection) online. Also, the system will be implemented inhardware to make 

it portable for car system and pilot study ondrivers will be carried out to validate the developed system. 
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