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Abstract 

 

This work, smart drive is based on an attempt to reduce the rate of accidents. Driver fatigue is an 

important   factor in a large number of vehicle accidents. Smart Drive comprises a doze detector, doze 

awaker, smash detector, smash revealer and a health monitoring system composed into a black box. Doze 

detector detects the sleepiness of the driver. Doze awaker helps to alert the sleepy driver. Black box keeps 

an eye over the car and helps investigators and authorities to find the cause if the vehicle meets with an 

accident. Currently the idea of black box is only limited to airplanes. Implementation of black box provides 

a clear-cut idea related to vehicle crashes or accidents. Smash detector detects and measures if the vehicle 

met with an accident. Smash revealer tracks the place of accident and sends it to the corresponding 

authorities provided. The Health Monitoring system always keeps track of the driver’s health and sends 

emergency messages to the nearby health care center if there's any unusual health issue. The whole 

mechanism works under the micro-controller Raspberry pi 

 

1. Introduction 

 

 Road safety is a major concern. Currently, vehicle transport is an integral part of human activities. 

Humans fall victims of drowsiness while driving, after too short night sleep, altered physical condition or 

during long journeys. Driver's level of vigilance is reduced by sensation of sleep producing dangerous 

situations, which increases the probability of occurrence of accidents. Important causes of road accidents 

are driver drowsiness and fatigue. Every year, the number of deaths and fatalities are increasing globally.  

According to reports presented by the Ministry of Road Transport and Highways Government of India 

road accidents in 2018 compared to the previous year i.e. 2017, increased by 0.46%, the number deceased 

increased by 2.37% and the number injured decreased by 0.33% [Tian 2013]. Drowsy drivers caused an 

estimated 21% of fatal crashes, 13% of crashes resulting in severe injury and 6% of all crashes. In this 

context, it is important to use new technologies to design and build systems that are able to monitor drivers 

and to measure their level of attention during the entire process of driving [Bhowmick 2009]. This led to 

the idea of combining the drowsiness alert system along with a system that stores all the necessary 

information regarding a drive as well as monitor the health of the driver.  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

                                                          Fig.1 Accident study                                                        Reference: Google  

  

 In this work, a smart drive is implemented which comprises a doze detector, doze awaker, smash 

detector, and a health monitoring system in the form of a black box. Doze detector detects the sleepiness 

of the driver using a camera which is followed by a doze awaker which awakes the sleepy driver if required. 

Smash detector makes use of piezoelectric transducers Black box keeps an eye over the car and helps 

investigators and authorities to find the cause if the vehicle meets with an accident. 
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2. Implementation 

 

A. System Architecture and Implementation: 

 

The main objective of Smart Drive is to detect drowsiness, store the necessary information along with a 

life monitoring system. The proposed systems consist of the following: 

 

1) Doze detector- this detects the drowsiness of the driver. 

2) Doze awaker- when the microcontroller detects the driver as sleepy, it comes into the role awakening 

the driver 

3) Black box- the vehicle from the start to stop is recorded by the camera kept outside and audio inside 

the vehicle is also recorded and is stored. 

4) Smash detector- it detects and measures the intensity of accident of the vehicle. 

5) Smash revealer- When an accident is detected the revealer sends the location and alert message to the 

corresponding number provided. 

6) Health Monitoring System- The pulse rate of the driver is continuously monitored and if there is 

variation above a particular threshold value, an alarm is generated so as to alert vehicles in both the 

front and back side of the vehicle under consideration. An emergency message is also given to the 

nearby hospital. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.2: Block diagram of the proposed system 

 

B. Working Principle 

 

 Individual building blocks of the smart drive are independent parts and are controlled by the 

microcontroller Raspberry Pi. The main part of the doze detector is the camera. A camera that monitors a 

stream of faces is included. If a face is found, facial landmark detection is applied and the eye regions are 

extracted [Tian 2013]. Eye aspect ratio (EAR) is computed from the obtained data to determine if the eyes 

are closed. EAR between height and width of the eye is calculated. If the EAR is less than the threshold 

value set, an alert signal is initiated by the Raspberry Pi and is sent to the microcontroller to switch on the 

doze awaker. Doze awaker mainly consists of two; alarm systems and road safety systems [Bhowmick 

2009]. As the microcontroller commands to switch on doze awaker, the alert turns on the lights of the car 

and the buzzer (piezo buzzer) alarm is switched on. The speed governor is placed to reduce the speed of 

the car. If the driver awakes, he can push the reset button and move on. If the vehicle meets with any 

accident, it acts as assistance for the investigator. The investigator can check the video and audio and could 

come to a conclusion for what happened to the vehicle [Abdallah 2008]. 

The next part is a smash detector, if the vehicle meets with an accident; the piezoelectric transducer 

(MPX5500dp) reads the impulse of the accident. Piezo-electric transducers are placed in the main spots of 

the vehicle [Dimple 2018]. In practical conditions rather than using piezoelectric transducers, force 

transducers are preferred. When the piezoelectric detector detects an accident, a command signal is sent to 

the microcontroller and microcontroller switches on smash revealer. 
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Ultrasonic sensor (HC-SR04) is used to detect the object near to the vehicle. Ultrasonic sensors work 

by emitting sound waves at a frequency too high for humans to hear [Abdallah 2008]. They then wait for 

the sound to be reflected back, calculating distance based on the time required. If any object detected near 

to the vehicle buzzer alarm will be on.  

Smash Revealer mainly consists of GSM and GPS modules. MAX 232 is used to interface with the 

microcontroller. When an accident is detected, GPS module tracks the location of the vehicle and GSM 

module sends the location and accident detected message to the number provided and to the police control 

room. 

The Health monitoring system is used to continuously track the health conditions of the driver and in 

case if there's any health issue, a buzzer is kept which alarms the vehicles in both front and back side. Also, 

a message is sent to the number provided and the nearest health center. 

 

C. Equations Used 

 

 Eye aspect ratio (EAR): 

 EAR is calculated using eqn (1) where p1, p2, p3, p4, p5, p6 are the positions on the eye as shown in the  

        Fig.3.   

 

               𝐸𝐴𝑅 =
(||p2−p6||+||p3−p5||)

(2||p1−p4||)
                                                                                                          (1)                                                                           

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig3: Points to find EAR 

 

Distance Calculation: 

Time taken by pulse includes to and fro travel time of ultrasonic signals. As half of this accounts for 

the distance between transmitter and receiver, time is computed as Time/2. In Ultrasonic module operation, 

if the signal comes back, the ECHO output of the module will be HIGH for a duration of time taken for 

sending and receiving ultrasonic signals. The pulse width ranges from 150 μS to 25 mS depending upon 

the distance of the obstacle from the sensor and it will be about 38ms if there is no obstacle. 

 

 
Fig4: Transmission of signal 
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   Distance =
Speed∗Time

2
                                                                                                                (2) 

 

Speed of sound at sea level = 343 m/s or 34300 cm/s 

Distance = 17150 * Time (cm) 

 

 

3. Results and Discussions 

 

  Smart Drive was implemented and was tested several times. The drowsiness detection system 

detected the drowsiness of the driver and a warning alarm was given to the sleepy driver as shown in Fig 

5. In smash revealer once the car crashed, the details such as the intensity of crash, whether high speed 

warning was given prior to accident using MEMS accelerometer as well as proximity sensing actions were 

given to the driver using ultrasonic sensor. As much as all this information was recorded in microcontroller 

Raspberry Pi 3. Also, the pulse of the driver was measured using a heart rate sensor (Pulse sensor). When 

a variation was detected by crossing a threshold value, immediate messages were sent to the previously 

saved mobile number and the nearby health care center using GPS and GSM module. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 

 

Fig. 5: Drowsiness Alert 

 

 

2. Conclusion 

 

 Highway safety is a major issue that needs special attention. Driver drowsiness is one of these issues. 

Twenty-four-hour operations, high annual mileage, exposure to challenging environmental conditions, and 

demanding work schedules all contribute to this serious safety issue. Monitoring the driver’s state of 

drowsiness and vigilance and providing feedback on their condition so that they can take appropriate 

action, is one crucial step in a series of preventive measures necessary to address this problem. Meanwhile 

in case of any accidents the necessary information like the distance covered, speed of the vehicle and the 

accident scenario should be stored. This paper has presented a new vision for the vehicles industry, which 

is the Black Box system used for future use. Thus, the system is reliable for reducing accidents 
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