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OVERVIEW

• Estimate the facial landmark positions

• Extract the ratio between horizontal & vertical distance between eyelids -- EAR

• Examine the open and closed state of eyelids in each frame 

• Create an interface to test the robustness of the system

• Create csv file for storing user data



SOFTWARE REQUIREMENTS

Compatible with both Windows and Mac.

• PYTHON/ANACONDA Latest Version

• OPENCV Latest Version

• CMAKE

• DLIB, SCIPY, NUMPY, IMUTLIS Libraries

• 68 point iBUG 300-W dat file



FACE DETECTION 

• Use dlib’s pre-trained face detector based on a modification to the 
standard Histogram of Oriented Gradients + Linear SVM method for object 
detection.

• detect facial landmarks

• Detect eye coordinates

https://www.pyimagesearch.com/2014/11/10/histogram-oriented-gradients-object-detection/


FACIAL LANDMARKS 
DETECTION

• Use 68 point iBUG 300-W dataset

• dlib facial landmark predictor was trained on

https://ibug.doc.ic.ac.uk/resources/facial-point-annotations/


EYE ASPECT RATIO

• 6 x, y coordinates for each eye

• Default EAR Threshold at 0.28

• Users can press key to increase/decrease EAR

• Value < EAR Threshold indicates Blink

• Value > EAR Threshold indicates Open Eye



USER INSTRUCTIONS

• Run Program

• Enter Name & Gender

• Live video frame opens, Press Key I to increase EAR, D to decrease EAR

• Press Key S to start the Eye Blink Test

• Press Key A to keep a count of real blink every time you blink

• Press P to pause for 10 secs and Restart again

• Press Q to Quit
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TECHNICAL ISSUES

• Camera latency and system processors not able to detect Involuntary 
Fast/Short Blinks

• Some false positive blink detected

• Key Press not responsive on certain systems

• Some blinks not counted as blinks



CONCLUSION

• More than 90% accuracy for big & wide eyes with perfect illumination

• Less than 50% accuracy for narrow & small eyes

• Most EAR Threshold between 0.24 to 0.31 varying for types of Eyes

• EAR varies with the distance of the User from Camera

• Environmental factors like illumination, random noise does affect the accuracy 
of blinks.



FUTURE WORK

• Converting the program into drowsiness/sleep detection system

• Training the output data to find a universal EAR

• Increasing the accuracy of program irrespective of type of eyes

• Detecting and classifying driver’s condition 

• Real Time Driving system to monitor drivers’ senses and change the environmental 
factors like increasing/decreasing temperature or changing the songs among the 
many other features with advanced settings for better driving experience
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