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I. INTRODUCTION 

The human eye, with its intricate mechanism and dy- 

namic movements, serves as a vital channel for non- 

verbal communication and interaction. The study of 

eye movements has gained significant attention in 

various fields, ranging from psychology and neuro- 

science to human-computer interaction (HCI) and 

biometrics. Among the myriad aspects of eye behav 

ior, the detection of eye blinks stands out as a crucial 

component due to its potential applications in di- 

verse domains. 

II. RELATED WORKS 

[1] The authors Madhumantimaiti et.al (2020) has 

proposed an Innovative Prototype to Prevent Acci- 

dents Using Eye Blink Sensors and Accelerometer 

ADXL330.This paper mainly tells about the innova- 

tive prototype that utilizes eye blink sensors and the 

accelerometer ADXL330 to prevent accidents repre- 

sents a promising advancement in safety technol- 

ogy. By integrating these sensors, the system aims 

to enhance real-time monitoring and response 

mechanisms, particularly in situations where driver 

attentiveness is crucial. Monitoring eye blink pat- 

terns can provide insights into the driver's level of 

alertness, enabling the system to issue timely alerts 

or interventions when signs of drowsiness are de- 

tected. This could significantly reduce the risk of ac- 

cidents caused by driver fatigue, a common factor in 

road safety incidents. The applications of the same 

is it can be used avaiation,healthcare,industrial 

safety etc .This Technology is realiable and real- 

world applicable.The drawback of this technology is 

false positives or negatives ,industrial variabil- 

ity,calibration changes etc. 

[2] An Eye blink Detection system basically for Par- 

alysed patients has been proposed by Milan Pandey 

et.al (2020) . The proposed system enables people 

with severe paralysis to communicate their 

thoughts and needs. It also helps patient to show 

their intellectual potential which can sometimes 

dispose their mental disability diagnosed by the 

doctor. The proposed patient provides a unique and 

pivotal role in numerous applications, such as 
driver monitoring systems, fatigue detection, lie 
detection,  hu-  man-computer  interaction,  and  even 
medical diagnostics. 

Eye blink detection systems have 

evolved over the years, propelled by advance-

ments in computer vision, image processing,  and 

machine learning techniques. These systems play a 
Abstract—  This  survey  paper  aims  to  provide  a 

compre- hensive overview of the state-of-the-art in eye blink

 detec-  tion  systems,  encompassing  the 

methodologies,  algo-  rithms,datasets,  and 

applications.  By  synthesizing  the  ex-  isting  literature, we  

seek  to  shed  light  on  the  challenges  and 

advancements  in  this  field,  offering  insights  into  the 

various  approaches  employed  for  accurate  and 

efficient  eye  blink  detection.  The  provided  project  have 

many chal- lenges be- cause the algorithms did not give  

correct  re-  sults.  But  time  to  time,  several 

techniques  are  discovered  for  eye  detection.  In  this 

survey  paper,  we  describe  and  compare  many 

techniques  of  eye  blink  detection  through  table.  The 

purpose ofthis study is to provide a thorough resource for  

scholars,  professionals,  and  hobbyists  who  are 

interested  in  learningabout  the  changing  field  land- 

scape. Our aim is to stimulatefurther innovation in this 

field and develop a deeper under- standing of the  im-

 portance  of  eye  blink  detection  through acritical  study

 of  the  material  that  has  already  been published. 

Keywords:  Face  Detection,  Blink  Detection,  Eye 

Region Extraction ,Haar Cascade, Image processing

 Electroocu- lography (EOG) 
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 new UI which can be easily controlled by any age 
group patient. The proposed system combines exist- 

ing techniques in a new way to detect eye motion 

and eye blink detection. The Eye Motion Algorithm 

is used to determine left, right or no motion. The Eye 

Blink Detection Algorithm is used to determine vol- 

untary and Involuntary eye blinks can be used as a 

blink gestures in the proposed system. These two al- 

gorithm helps the patient to navigate efficiently in 

the proposed system and communicate. The pro- 

posed system, Consumer Grade PC/Laptop and 

Logitech webcam of $23.53 is used which decrease 

the cost and boost the use of the system in various 

environment like private or government hospital 

personal nursing, home, etc. The system setup and 

maintenance doesn't require any skilled labor and 

hence will reduce the cost of the system. The main 

drawback is system accuracy decrease in low light- 
ing conditions and the webcam should always be in 

line of sight with eye of the patient. 

[3] A Multimodel Human-Eye Blink Recognition Us- 

ing Z-score Based Thresholding and weighted Fea- 

tures has been proposed by the author Puneet Singh 

Lamba et.al (2021).This paper mainly claims that 

eye blinks were detected using a blend of 5 

weighted features (Vertical Head Positioning, Ori- 

entation Factor, Proportional Ratio, Area of Inter- 

section, and Upper Eyelid Radius) depicting imper- 

ative gen (z score threshold), extracted from the cir- 

cles uniquely formed from the eyelids landmarks. 

For testing the performance of the method, ZJU eye- 

blink dataset was used. While implementing the 

proposed method with the said dataset, it was ob- 

served that when there is an impulse in OF, it means 

that other features except UER will struggle to re- 

port a blink with a peak. In contrast, when OF has no 

impulse signals, it suggests the expected behavior, 

which peaks in all four features. The multimodal 

system’s performance was increased to 97.2% (ac- 

curacy) with a precision of 97.4%. Other perfor- 

mance parameters also showed a decent routine. As 

a future scope, more features can be incorporated to 

increase the performance attributes further. 

[4] The authors Taner Danisman et.al (2022) has 
propsed a paper called Drowsy Driver Detection 

System Using Eye Blink Patterns. The proposed sys- 

tem is independent from the head movements as it 

works within the same frame. Therefore, it has an 

advantage over the other systems that use statistical 

information from the past frames. In addition, it 

runs at a 110fps rate on Intel Xeon 2.9 GHz CPU for 

a 320×240 resolution which is acceptable for real- 

time scenarios and leaves time for other tasks. Un- 

fortunately, no common database exists for compar- 

ing our results for drowsiness; therefore we only 

give the results for eye-blink detection. In addition, 

we planned to work on the Av@Car database for fur- 

ther comparison of our approach. The proposed sys- 

tem detects eye blinks with a 94% accuracy and a 

1% false positive rate. The author’s experiment 

showed that the proposed system produces fast and 
accurate results for the detection of drowsiness. Ac- 

cording to the real world experiments, the most im- 

portant factors that affect the performance of our 

method are the presence of glasses and high illumi- 

nation changes. Indeed, the presences of glasses af- 

fect the core components of the system including 

face detection, eye detection and symmetry calcula- 

tion. 

[5] An Eye Blink Count and Eye Blink Duration Anal- 

ysis for Deception Detection has been proposed by 

the authors Sabu George et.al (2021). In this paper, 

analysis of blink count and blink duration has been 

done by conducting a psychological experiment. In 

the experiment to detect deception, 50 subjects 

were asked a set of 10 control questions related to 

name, age, place, house, marital status, entertain- 

ment, food and religion and the eye blinks were rec- 

orded during the interview period using a high 

speed camera. The questions were repeated for 

truth and lie responses. The recording were started 

at the moment of asking the question, so that only 

the responses were recorded. The analysis shows 

that blink duration and blink count are more while 

lying. 

© 2024, IRJET | Impact Factor value: 8.226 | ISO 9001:2008 Certified Journal | Page 239

http://www.irjet.net/


International Research Journal of Engineering and Technology (IRJET)  e-ISSN: 2395-0056 

Volume: 11 Issue: 02 | Feb 2024 www.irjet.net p-ISSN: 2395-0072 

 

 

 [6] An Eye Blink detection using Monocular System 
has been introduce /proposed by the authors Koichi 

Takahashi et.al (2020). In this paper, they propose 

the on-line eye blink detection method, and they ap- 

plied the proposed method to the real systems for 

the purpose of confirming the proposed method 

works well. Their method utilizes a simplified head 

model, and facial feature points can be tracked by 

particle filtering. Eyelid motions are detected as the 

deformation from the reference facial image. The 

proposed method requires only an inexpensive USB 

camera and required no intrusive physical markers. 

For the example of applications, EEG analysis for re- 

moving the eye blink signal works well, and we can 

obtain the EEG without eye blink noise. Because of 

the low computing cost, this eye blink detection 

method can work at over 60fps. Hence, it is possible 

to accurately synchronize the eye blinks and EEG. 

Additionally, the experimental results indicate the 

existing of the characteristic eye blink signals, and 

eye blink signal template can be obtained. Therefore 

the proposed method will contribute to real time ar- 

tifact removal for simple electroencephalograph. 

Secondly, avatar system with eye blink detection is 

introduced. In the proposed system, we can easily 

puppeteer arbitrary “pmd” 3D model. In order to 

confirm the effectiveness of the proposed system, 

they confirm that the proposed system is able to ac- 

curately detect the eyelid motions. According to 

these results, the effectiveness and availability are 

demonstrated in this paper. 

[7] An Eye Blink detection System For Virtual key- 

board has been proposed by the authors Afraa Z At- 

tiah et.al (2021).In this Paper The computer’s cam- 

era is used to capture a facial image, then the eye de- 

tection module detects the eye location. Eye blink- 

ing is used to select the desired character as the 

highlighted one on the virtual keyboard like press- 

ing an “Enter” button. The system is designed for 

people with a disability. The results show high user 

satisfaction and prove the benefit of the system. 

[8] The authors Akihiro Kuwahara et.al (2021) has 
proposed a Eye Fatigue Prediction System Using 

Blink Detection Based on Eye Image. In this Paper, 
we demonstrated that using OpenCV for face image 

normalization can improve the accuracy of blink de- 

tection in image processing. It may be due to the in- 

crease in face recognition rate by removing infor- 

mation other than the facial expression and reduc- 

ing the noise caused by the face movement. In fact, 

we found our proposed system to be practical for 

real-world product development due to its fast pro- 

cessing speed by using OpenCV and Dlib. On the 

other hand, if face recognition is not possible, it is 

still impossible to detect the blink of an eye, so a 

processing method is needed to compensate for 

this. 

[9] The paper A Fully Automated Unsupervised Al- 

gorithm for Eye-Blink Detection in EEG Signals has 

been proposed by the authors Mohit Agarwal et.al 

(2022). In this work, they intially studied the prob- 

lem of eye-blink detection in EEG signals. During 

their intial time they find that regardless the abun- 

dance of research in this area, the applicability of 

the proposed algorithms is limited due to one or 

more requirements of multiple EEG channels, EOG 

channels, user training phase and manual inspec- 

tion for the robust detection. In this context, they 

proposed a fully automated unsupervised algo- 

rithm, Blink, to detect eye-blinks in the EEG data. 

They approach self-learns brainwave profiles for 

each specific user’s eyeblinks, and hence does away 

with any user training or manual inspection re- 

quirements. Blink capable of functioning on a single 

channel EEG accurately, estimates the start and end 

timestamps of eye-blinks very precisely. They col- 

lected four different EEG datasets to evaluate the ro- 

bustness of algorithm across various EEG headsets, 

user activities, and eyeblink types, and show that 

Blink performs with an accuracy of over 98% in all 

cases along with an average precision of 0.934. 

[10] An Eye Blink Based Biometric Authentication 

System Using an Event-Based Neuromorphic Vision 

Sensor have been proposed by the authors Guang 

Chen et.al (2021). This work introduces the first- 
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ever neuromorphic sensor based human authenti- 

cation system using the easy-capture biometrics of 

eye blinks. One neuromorphic sensor such as a dy- 

namic vision sensor can be used to accurately iden- 

tify and verify users with relatively simple compu- 

tational processes. The detailed results show that 

the system is effective and efficient based on differ- 

ent feature selection approaches and authentication 

models. The system only uses implicit and highly 

dynamic features of the user’s eye blinks at a micro- 

second level time resolution and at an asynchro- 

nous pixel-level vision resolution, which not only 

ensures security but also avoids recording visible 

characteristics of a user’s appearance. This work 

demonstrates a new way towards safer authentica- 

tion using neuromorphic vision sensors. In future 

works, experiments may extend into the effects of 

the temporal evolution of human growth or other 

changes. Also, to improve the system’s robustness 

against attacks, adversarial samples may be added 

in the future to provide more safety margin. 

TABLE 1. COMPARISON TABLE 
 

PAPER YEAR TECH- 

NIQUES 

WORK- 

DONE 

1. An Inno- 

vative Pro- 

totype to 

Prevent Ac- 

cidents Us- 

ing Eye 

Blink Sen- 

sors and Ac- 

celerometer 

ADXL330 

2020 Sensors and 

Accelerome- 

ter ADXL330 

The eye 

blink  sen- 

sors detect 

driver 

drowsiness, 

while   the 

accelerome- 

ter moni- 

tors vehicle 

accelera- 

tion. 

2. Eye blink 

Detection 

system ba- 

sically for 

2020 The Eye Mo- 

tion Algo- 

rithm and 

The goal is 

to establish 

a   connec- 

tion    be- 

Paralysed 

patients 

 Eye Blink De- 

tection Algo- 

rithm 

tween spe- 

cific  eye 

blink char- 

acteristics 

and the like- 

lihood of de- 

ception, 

contrib- 

uting to the 

develop- 

ment   of 

more effec- 

tive decep- 

tion detec- 

tion  meth- 

ods 

3. Multi- 

model  Hu- 

man-Eye 

Blink 

Recognition 

Using   Z- 

score Based 

Threshold- 

ing  and 

weighted 

Features 

2021 (Vertical 

Head    Posi- 

tioning, Ori- 

entation Fac- 

tor, Propor- 

tional Ratio, 

Area of Inter- 

section,   and 

Upper Eyelid 

Radius)     de- 

picting    im- 

perative gen 

(z   score 

threshold), 

extracted 

from the cir- 

cles uniquely 

formed from 

the  eyelids 

landmarks 

The work 

involves de- 

veloping  a 

multimodal 

approach 

for human - 

eye  blink 

recognition. 

This  in- 

cludes  im- 

plementing 

Z-score 

based 

threshold- 

ing to en- 

hance accu- 

racy and 

combining 

weighted 

features 

from differ- 

ent modali- 

ties to im- 

prove   the 

robustness 
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   of eye blink 

recognition 

4. Drowsy 

Driver De- 

tection Sys- 

tem  Using 

Eye Blink 

Patterns 

2022 Intel Xeon 2.9 

GHz CPU for a 

320×240 res- 

olution, 

Av@Car data- 

base 

The work 

involves 

creating  a 

drowsy 

driver   de- 

tection sys- 

tem by ana- 

lyzing  eye 

blink pat- 

terns.  Re- 

searchers 

develop al- 

gorithms to 

monitor and 

interpret 

variations 

in blink pat- 

terns, aim- 

ing to relia- 

bly identify 

signs    of 

drowsiness. 

The system 

utilizes 

these  pat- 

terns to de- 

tect poten- 

tial  fatigue 

in drivers, 

providing 

timely 

alerts or in- 

terventions 

to enhance 

road safety 

5. Eye Blink 

Count and 

Eye Blink 

2021 AU45 Detec- 

tion,Eye 

The work 

involves de- 

veloping an 

 

Duration 

Analysis for 

Deception 

Detection 

 Blink analy- 

sis 

eye fatigue 

prediction 

system us- 

ing blink de- 

tection 

based  on 

eye images. 

Researchers 

create algo- 

rithms   to 

analyze eye 

images, spe- 

cifically fo- 

cusing  on 

blink pat- 

terns to pre- 

dict and as- 

sess eye fa- 

tigue. 

6. Eye Blink 

detection 

using Mo- 

nocular Sys- 

tem 

2020 facial feature 

point track- 

ing algorithm 

by using par- 

ticle filtering 

The   work 

utilizes  a 

simplified 

head model, 

and  facial 

feature 

points  can 

be  tracked 

by particle 

filtering. 

Eyelid mo- 

tions are de- 

tected   as 

the defor- 

mation from 

the  refer- 

ence   facial 

image. The 

proposed 

method  re- 

quires only 
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   an inexpen- 

sive  USB 

camera and 

required no 

intrusive 

and physi- 

cal markers 

7. Eye Blink 

detection 

System For 

Virtual key- 

board 

2021 Human Com- 

puter Inter- 

action(HCI) 

The com- 

puter’s cam- 

era is used 

to capture a 

facial image, 

then the eye 

detection 

module de- 

tects the eye 

location. 

Eye blinking 

is used to 

select   the 

desired 

character as 

the high- 

lighted one 

on the vir- 

tual  key- 

board like 

pressing an 

“Enter” but- 

ton. 

8. Eye Fa- 

tigue Pre- 

diction Sys- 

tem Using 

Blink Detec- 

tion Based 

on Eye Im- 

age 

2021 Image Pro- 

cessing, Dlib, 

OpenCV, 

EAR,EARM 

The  work 

demon- 

strated that 

using 

OpenCV for 

face image 

normaliza- 

tion can im- 

prove   the 

accuracy of 

 

   blink detec- 

tion in im- 

age pro- 

cessing 

9. Fully Au- 

tomated 

Unsuper- 

vised Algo- 

rithm for 

Eye-Blink 

Detection in 

EEG Signals 

2022 eye-blink de- 

tection  in 

EEG signals, 

Power Spec- 

trum Density, 

Dynamic 

Time  Warp- 

ing 

The work is 

to detect 

eye-blinks 

in the EEG 

data.     Our 

approach 

selflearns 

brainwave 

profiles for 

each    spe- 

cific  user’s 

eyeblinks, 

and  hence 

does   away 

with      any 

user  train- 

ing or man- 

ual inspec- 

tion      re- 

quirements 

Blink capa- 

ble of func- 

tioning on a 

single chan- 

nel EEG ac- 

curately, es- 

timates the 

start      and 

end 

timestamps 

of    eye- 

blinks very 

precisely 

10. Eye 

Blink Based 

Biometric 

2021 NeuroBio- 

metric, DA- 

VIS346 

The work 

introduces 

the  first- 
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Authentica- 

tion System 

Using an 

Event- 

Based Neu- 

romorphic 

Vision Sen- 

sor 

  ever neuro- 

morphic 

sensor 

based hu- 

man    au- 

thentication 

system  us- 

ing the easy 

capture bio- 

metrics  of 

eye  blinks. 

One neuro- 

morphic 

sensor such 

as a dy- 

namic vi- 

sion sensor 

can be used 

to accu- 

rately iden- 

tify and ver- 

ify   users 

with rela- 

tively  sim- 

ple compu- 

tational 

processes 

 
TABLE 2. ADVANTAGES AND DISADVANTAGES 

OF RELATED WORKS 

 
PAPER ADVATAGES DISAD- 

VANTAGES 

1. An Innova- 

tive Prototype 

to Prevent Ac- 

cidents Using 

Eye Blink Sen- 

Early Accident 

Prevention, 

Real -time 

Monitor- 

ing.Customi- 

zable Sensitiv- 

False Positives 

and Negatives, 

Privacy Con- 

cerns, Technical 

Challenges, Cost 

and   Accessi- 

sors and Ac- 

celerometer 

ADXL330 

ity, Integra- 

tion with Ve- 

hicle Systems, 

Data logging 

and Analysis 

biltiy ,User ac- 

ceptance, 

Maintenance 

2. Eye blink 

Detection sys- 

tem basically 

for Paralysed 

patients 

Communica- 

tion Aids, In- 

depedence, 

Cost Effective, 

Non  Invasive 

,Real - time 

Monitoring 

Limited  Com- 

munication 

Complexity, Ac- 

curacy Issues, 

Integration 

Challenges, Pri- 

vacy Concerns, 

Fatigue due to 

continuous 

blink 

3. Multimodel 

Human-Eye 

Blink Recog- 

nition  Using 

Z-score Based 

Thresholding 

and weighted 

Features 

Accuracy, Ro- 

bustness, 

Adaptability, 

Integration, 

Feature Im- 

portance 

Complexity, 

Computational 

Overhead, Data 

Dependency, 

Limited Gener- 

alization 

4. Drowsy 

Driver Detec- 

tion System 

Using Eye 

Blink Patterns 

Early Warning 

System, 

Realtime 

Monitoring, 

Reduced Acci- 

dent risk 

False Positive, 

Individual Vari- 

bility, User Ac- 

ceptance, Tech- 

nological Limi- 

tations, cost, 

Ethical Consid- 

erations 

5. Eye Blink 

Count and Eye 

Blink Dura- 

tion Analysis 

for Deception 

Detection 

Automated 

Data Collec- 

tion, Real- 

time Monitor- 

ing, Objective 

Measures 

Dual signaling, 

False positive 

and negatives, 

Privacy Con- 

cerns 
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FUTURE SCOPE 

Eye blink detection systems will come into use in hu- 

man-computer interaction, wearable technology, 

marketing, healthcare, emotion recognition, privacy, 

learning, gaming, and sports performance evalua- 

tion in the future. It is expected that these innova- 

tions will improve graphical user interfaces, im- 

prove safety, monitor health conditions, offer bio- 

metric verification, and make significant improve- 

ments to various industries through the analysis of 

eye blink patterns for beneficial data and applica- 

tions 

CONCLUSION 

The conclusion of this paper,we understand the dif- 

ferent methods to implement eye blink detection 

system. And Literature review of object in real time 

environment and non real time environment using 

many different approaches.Some of the paper seems 

quite good like paper[7] ,to make it more advanced 

we can use predictive speech recognition.Most of the 

literature survey papers are having privacy issues 

that can be removed by future techniques too . The 

main aim of this paper identify an object approx and 

using different methods and many approaches to get 

final result. 
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