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Abstract 
 

The integration of physiological indicators and behavioral patterns in 
adaptive driver vigilance surveillance systems. It evaluates current 
methodologies, highlights the benefits of a combined approach, and 
suggests future research directions to enhance driver monitoring and 
road safety. An Adaptive Driver Vigilance Surveillance System is 
designed to monitor and assess a driver's alertness in real-time, aiming 
to enhance road safety by detecting signs of drowsiness or inattention. 
This system utilizes non-intrusive methods, such as computer vision 
and physiological sensors, to continuously evaluate the driver's state 
and provide timely alerts or interventions when necessary. By 
continuously adapting to the driver's state and providing timely 
interventions, an Adaptive Driver Vigilance Surveillance System aims 
to reduce the incidence of accidents caused by driver fatigue or 
inattention, thereby enhancing overall road safety. 

 
Introduction 
The survey helps assess driver fatigue, identify risk 
factors, evaluate system effectiveness, and gather 
user feedback to improve the Adaptive Driver 
Vigilance Surveillance System for enhanced road 
safety. Driver vigilance is crucial for safe driving. 
Distraction and fatigue are major causes of 
accidents. Modern surveillance systems, especially 
adaptive systems using computer vision and sensor 
fusion, can address these issues effectively. This 
paper proposes a low-cost embedded system that 
detects facial features and behavioral indicators 
using Raspberry Pi and alert systems. 

Driver Vigilance and Safety: 
Vigilance is the sustained attention needed to 
respond to critical stimuli. Approximately 25-30% 

of road accidents are due to distracted driving, and 
20% of fatal crashes involve drowsiness. 
Monitoring via cameras, EEG, HRV, and behavioral 
analysis (e.g. Steering patterns) allows proactive 
accident prevention. 

Physiological and Behavioral Monitoring: 
-HRV is used to assess stress and fatigue 
-EEG tracks brain activity for alertness 
-Eye tracking detects blinking and gaze 
-Steering patterns and control interaction reveal 
distraction Fusion of these indicators improves 
reliability. 

System Design And Components: 
This system leverages: 
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-Vision-based analysis through a camera to detect 
drowsiness. 
-Alcohol detection using the MQ3 sensor. 
-Steering interaction detection via a micro switch. 
-Real-time alerts through buzzer and LED display. 

This low-cost yet effective system aims to increase 
road safety, especially in developing regions where 
expensive ADAS (Advanced Driver-Assistance 
Systems) are not feasible. 
 
BLOCK DIAGRAM 

 
Figure 1. Block Diagram 

 
Each component in the diagram has a unique 
function: 
-Camera: Detects drowsiness using facial 
landmarks (blinking, yawning). 
-Micro Switch Sensor: Detects whether hands are 
off the wheel. 

-MQ3 Sensor: Detects ethanol levels in driver’s 
breath. 
-Buzzer and LED Display: Provide audio-visual 
alerts. 
All components are interfaced with Raspberry Pi, 
which handles input/output logic and processing. 
CIRCUIT DIAGRAM 

 
Figure 2. Circuit Diagram 

Key observations from the circuit: 
-MQ3 Sensor is connected to GPIO through analog 
signal. If needed, an ADC like MCP3008 is used. 
-LEDs (D1-D4) indicate various levels of alert (e.g., 
yellow for warning, red for danger). 

-Push Button acts as manual override or emergency 
indicator. 
-Resistors (R1, R2) ensure stable voltage levels and 
signal integrity. 
This wiring ensures clear data transmission and 
efficient response times within the system. 
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SYSTEM WORKING 
The primary goal of our project is to save the 
driver's life and prevent accidents. The working of 
the project begins with setting up all operations 
using the Raspberry Pi. All components and 
functionalities are integrated and controlled 
through the Raspberry Pi, making it the core 
processing unit of the system. The project focuses 
on continuously monitoring the driver's 
physiological and behavioral patterns to ensure 
their vigilance while driving. 

Raspberry Pi: It’s is a type of single board 
computer that's mean the entire hardware is set is 
placed on a single electronic board. It has 40 pins 

are available in raspberry pi. Main working of our 
project is raspberry Pi. We used the python 
language for this component to easily helpful our 
project.  

Web Camera: Web camera is a digital camera that 
capture the video, audio data and transmit to the 
raspberry Pi over the internet. In this project the 
camera's working is detect the face because our 
driver is sleepy mode or not. When the driver is in 
sleeping when buzzer is turn on and relay also on. 
Sensors: We used three sensors in our project to 
detect, monitored and inform that. So, we used 
these two sensors is Micro Switch sensor and MQ3 
sensor. 

 
Figure 3: System Working 

 
1.VNC Server: 
VNC Server is a remote desktop software that 
allows you to view and control another computer's 
desktop over a network connection. It operates on 
the Remote Frame Buffer (RFB) protocol, 
transmitting keyboard and mouse inputs from one 
computer to another, and relaying graphical-screen 
updates back.By default, the RFB protocol used by 
VNC is not secure. While passwords are not sent in 
plain text, they can be vulnerable if both the 
encryption key and encoded password are 
intercepted. Therefore, it's recommended to use  
 

 
strong passwords and consider tunneling VNC over 
SSH or VPN for enhanced security. 
Key Features: 
1)Cross-Platform Compatibility: VNC is platform-
independent, with clients and servers available for 
various operating systems. 
2)Remote Access: Enables users to access and 
manage computers remotely, which is beneficial for 
monitoring and support tasks. 
3)Multiple Implementations: There are several 
variants of VNC, such as RealVNC, TightVNC, and 
TigerVNC, each offering unique features. 

 
Figure 4: VNC Server 
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2. Advanced IP Scanner: 
Advanced IP Scanner is a free and reliable network 
scanner designed to analyze LANs. It quickly 
identifies all network devices, providing access to 
shared folders, and can even remotely switch 
computers off. 
Key Features: 
1)Fast Network Scanning: Scans hundreds of IP 
addresses simultaneously, providing results in 
seconds. 
2)Remote Control: Integrates with remote control 
software like Rad min and RDP, allowing for remote 
management of computers. 

3)User-Friendly Interface: Offers an intuitive 
interface, making it accessible for both 
professionals and beginners. 
4)Portable Version: Can be run without 
installation, which is convenient for on-the-go 
network diagnostics.  
There have been reports of certain versions of 
Advanced IP Scanner being flagged by security 
software due to suspicious activities. It's advisable 
to download the software from the official website 
and ensure you're using a trusted version

. 

 
Figure 5: Advanced IP Scanner 

 
Conclusion 
The Adaptive Driver Vigilance Surveillance System 
represents a compact, real-time, and cost-effective 
approach to improving driver safety. By combining 
alcohol sensing, physical interaction detection, and 
visual fatigue analysis into one framework, it 
provides an intelligent way to prevent accidents 
before they happen. 
Future enhancements could include: 
-Deep learning-based eye detection for more 
accurate drowsiness tracking. 
-Mobile app sync via Bluetooth or Wi-Fi for real-
time reporting. 
-Integration with vehicle braking system for 
emergency intervention. 
The system is especially viable for countries where 
commercial ADAS are expensive or inaccessible 
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