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ABSTRACT  
Based on data from the police of the Republic of Indonesia from 2014 to 2018 there was a significant increase in the number 

of motorized vehicles, namely 6.49% per year (Indonesian Central Statistics Agency, 2018: 22). This increase in the number 

of vehicles occurs in all types of vehicles every year according to police data, in Indonesia an average of 3 people die every 

hour due to traffic accidents. The data also states that the large number of accidents is caused by several factors, including 

61% caused by humans related to the driver's character, 9% due to vehicle technical requirements, and 30% caused by 

infrastructure and the environment (Kominfo, 2017). Based on these data, many traffic accidents occur because of the 

character of the driver, such as not focusing and traveling. According to Rau et al (2005) in the United States about 100,000 

accidents per year (1.6% of 6.3 million) are identified in the Police Crash Report (PCR) due to problematic drivers. accidents 

experienced by drivers in circumstances have general characteristics that are usually observed by traffic safety officers 

including, during the late hours of the night (2:00 to 6:00) or after the day (3:00 to 17:00) ) , driving on highways or toll 

roads, only young drivers, not using brakes, one person in the car, lack of security at the accident site, the level of drivers 

exceeding the limit for safe driving (Kamran, et al. 2019). Driver's drowsiness is a major factor in road accidents (Kumar, et 

al. 2018). Drowsiness while driving is very dangerous because it can cause an accident that can be found in death. Death due 

to traffic accidents caused by drivers is an event that can be avoided and minimized. To reduce the number of traffic 

accidents and their impacts, it is necessary to have a role from all parties. Based on this, the purpose of our research is to 

create a detection device system using image processing that is used to detect the eyes of the car driver, if the driver detects 

the data from the image processing will communicate and to a tool called a nozzle, then the nozzle will issue The air sprays 

into the driver's face slowly and in the driver's seat is also installed a dc motor that can cause a low level of shock to the 

driver, so that the driver can regain consciousness and focus on the traffic. 
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1.  INTRODUCTION 
 

Transportation is needed for humans to meet the needs of daily life. Transportation is used as a 

means to transport people, goods, animals, from one area to another. Generally, in modern times, they 

already use machine transportation tools, such as motorcycles, cars, planes, trains, and so on. Based 

on data from the police of the Republic of Indonesia from 2014 to 2018 there was a significant 

increase in the number of motorized vehicles, namely 6.49% per year [1][2][3][4]. This increase in the 

number of vehicles occurs in all types of vehicles every year. 
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One of the purposes of making a means of transportation is to create a life that is practical, 

energy efficient, safe, and orderly. However, when viewed from the existing problems, there have 

been many cases of traffic accidents that have occurred in Indonesia. A traffic accident is an event that 

occurs on the road that is unexpected or unintentional between a driver and other road users which can 

cause fatalities, serious injuries, minor injuries, or property loss [5][6][7][8][9]. 

According to police data, in Indonesia an average of 3 people die every hour due to traffic 

accidents. The data also states that the large number of accidents is caused by several factors, 

including 61% caused by humans related to the driver's character, 9% due to the fulfillment of vehicle 

technical requirements, and 30% due to infrastructure and the environment [10][11][12]. Based on 

these data, many traffic accidents occur due to the character of the driver, such as being unfocused and 

sleepy. Meanwhile, according to Rau et al (2005) in the United States about 100,000 accidents per 

year (1.6% of 6.3 million) were identified in the Police Crash Report (PCR) due to sleepy drivers 

[13][14]. 

Accidents caused by drowsy drivers have common characteristics that are usually observed by 

traffic safety officers including, during the late hours of the night (2:00 to 6:00) or after the afternoon 

(3:00 to 17:00). ), driving on highways or expressways, young driver, brakes not being used, only one 

person in the car, lack of security at the accident site, driver's alcohol level exceeding the limit for safe 

driving [15][16]. 

Driver's drowsiness is a major factor in road accidents. Drowsiness while driving is very 

dangerous because it can cause an accident that can lead to death. Death due to traffic accidents 

caused by drowsy drivers is an event that can be avoided and minimized. To reduce the number of 

traffic accidents and their impacts, it is necessary to have a role from all parties [17] [18]. 

Based on this, the purpose of our research is to create a system of detection equipment using 

image processing which is used to detect sleepy eyes in car drivers, if the driver is detected as sleepy 

then the data from the image processing will communicate and be forwarded to a device called a 

nozzle, then The nozzle will spray water slowly towards the driver's face and in the driver's seat is 

also installed a servo device that can cause a low level of shock to the driver, so that the driver can 

regain consciousness and focus on the traffic [19][20]. 

2. LITERATURE REVIEW 

2.1 Sleepy Eyes 

Drowsiness is a condition where the body needs rest or sleep so that it is interpreted as a 

tendency to sleep. There are several kinds of sleepy conditions so that a person can be categorized as 

sleepy or not. A person's sleepy condition can be seen, one of which is the condition of the eyelids 



  DOI: https://doi.org/10.54482/ARITMETIKA/ 
 

https://journals.insparagonsociety.org/index.php/aritmetika             3 

 

starting to get heavy, blurry vision and the head starting to be unbalanced to withstand the load so that 

it requires lying down and resting. When sleepy, someone will lose focus so they want to close their 

eyes immediately. Drowsiness can be caused by fatigue from doing repetitive work such as driving a 

vehicle when on a long trip. Drowsiness and fatigue have much of the same effect. In this case, at the 

moment when the eyelids start to feel heavy and close immediately, the vision begins to blur and 

suddenly the eyelids close, so the eyes can't be compromised anymore. Though in the mind, feel still 

awake. This is a sign that someone is sleepy. Therefore, the research that we will do is detecting 

sleepy eyes, using the object of the eye in a sleepy state based on Image Processing [21]. 

 
 

Figure 1. Sleepy Eyes 

(Source : Courtesy of Afdal Luthfi, et al) 

2.2 Sleepy Parameters 

According to Tecce's research. The blinking frequency of a person can be affected by several 

different factors, including conditions and commands. Under normal circumstances or stress free the 

average eye blink is 15 to 20 times per minute [22]. This frequency decreases to 3 times per minute 

when reading. The frequency increases in times of stress, pressure or when you close your eyes when 

needed. The indicator used to determine a person's condition when drowsy can be described when the 

normal condition (not sleepy) is the position of the eyelids being wide open before closing. When 

closing it has a fast time interval (less than one second). When a person gets tired and sleepy, the 

distance between the eyelids narrows and the blinking frequency decreases until they fall asleep 

[23][24][25]. 

To model a sleepy driver, it can be indicated that there are the following parameters: 

a. Decreased interest in the environment. 

b. Increased drowsiness or a tendency to sleep, which is characterized by increased duration of 

blinking to close. 

According to a study conducted by Phillip .P. Caffier (in Maslikah, Etc. 2019: 124), classifies 

the level of sleepiness based on the duration of the blink of an eye. Generally the average blink 
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duration is less than 400 Ms and 75 Ms for the minimum. For this reason, 400 Ms is used as sleep 

time (T_sleep) and 800 Ms as sleep time (T_sleep) [26][27][28]. 

Table 1 Sleepy Parameters 

Sleepy Level Description 

Normal Blinking Duration T<_ Sleepy 

Sleepy Blink Duration >D_Drowsiness and duration 

Sleep wink<T_sleep 

(Source : Courtesy of Afdal Luthfi, et al) 

2.3 Image Processing Techniques Based on Raspberry Pi 4 

Image processing is a process with image input and produces an output in the form of an 

image as desired. Image processing (image processing) is a form of processing or signal processing 

with image input (image). In doing this, we use a raspberry pi4-based webcam camera that will 

process eye objects when we are sleepy. Using the eye features, different measures can be performed 

calculated by the percentage of eyelid closure, maximum duration of closure, blink frequency, average 

eye opening rate, eye opening rate, and eye closing rate. The eye is then transformed into digital data 

in the form of coordinate points as the output to move the servo as a vibrating device to vibrate the 

seat of the car driver [29]. 

 
 

Figure 2. Tool Work System Block Diagram 

((Source : Courtesy of Afdal Luthfi, et al) 

Raspberry Pi was first released in February 2012 and was developed by the non-profit 

Raspberry Pi Foundation and computer experts from the University of Cambridge, England. 

Raspberry Pi 4 is a type of single board for computers. Basically the Raspberry Pi 4 will function 

like a brain on a device that will receive and process data detected by a camera that will read the 

eye condition of the car driver [30]. Webcam is a peripheral in the form of a camera as an 
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image/image taker controlled by a computer or by a computer network. In image processing, the 

camera is the sensor needed to capture images. The camera used in this system is a Logitech 

C930e webcam. The C930e's webcam intelligently adapts itself to improve visual quality in low 

light at various distances and incorporates a 2.4 GHz Intel Core 2 Duo processor [20]. 

A sprayer is a device that functions to break up a liquid, solution, or suspension into 

liquid droplets. The Sprayer is used as a second prevention after the chair vibrates, this tool works 

automatically by spraying water on to the rider's face when the camera detects the eyes during a 

state of severe sleepiness. Some things to understand about spray equipment include the type of 

sprayer and the type of nozzle. The sprayer used in this tool is a nozzle type, the process uses a 

small pipe that is fed by water from a small tank that is connected to the nozzle [19]. 

 

Figure 3. Nozzle 

(Source : Courtesy of Afdal Luthfi, et al) 

3. EXPERIMENTAL 

3.1 Implementation Stage 

 

 

 

 

 

 

 

 

 

Figure 4. Flowchart Drowtect 

(Source : Courtesy of Afdal Luthfi, et al) 

 

Start  

Observing and studying literature 

Tool design 

Procurement of tools and materials 

Tool manufacturing process 
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Make observations on the body or interior of the car that can support the manufacture of anti-

drowsiness seats and find out the problems that often occur so that they can be overcome with anti-

drowsiness seats. The next step is to do a literature study, look for references from books, local and 

international journals related to the materials and basis for making anti-drowsiness chairs. The design 

of the tool using the Blender application takes into account the precision of the layout and the comfort 

of car users so that they do not feel disturbed when driving. The selection of electronic components 

and the procurement of supporting equipment are steps that must be carried out before the process of 

assembling the anti-drowsiness chair and spraying from the nozzle. The tool making process will be 

divided into 2 parts, namely tool manufacturing and programming where each team member is given 

responsibility for each of these parts. 

 

4. RESULTS  AND  DISCUSSION 

After the assembly of the tool is complete, it is continued by testing the tool which aims to 

find out whether the tool can run well or not. The tool revision stage is carried out if there is an error 

in the tool that has been made which we can find out in the previous trial stage. If the trial is 

successful, the tool will be introduced to the community by practicing the use of the tool by the 

writing team. During socialization, the writing team also monitored regularly to see the level of 

effectiveness of the tool's work and the level of public interest in the tool. The evaluation stage is 

carried out to see the level of success of the tool and see the shortcomings of the tool that has been 

made. The final report is made after all stages are completed so that the results obtained from the 

manufacture of the tool can be explained in detail. 

 

5. CONCLUSION 

Detection device system are useful for the driver can regain consciousness and focus on the traffic. 

detection device system using image processing that is used to detect the eyes of the car driver, if the driver 

detects the data from the image processing will communicate and to a tool called a nozzle, then the nozzle will 

issue The air sprays into the driver's face slowly and in the driver's seat is also installed a dc motor that can 

cause a low level of shock to the driver, so that the driver can regain consciousness and focus on the traffic. 
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