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ABSTRACT 

With road safety becoming an increasing global concern, especially in countries like India 

with high accident rates, the need for intelligent driver assistance systems is more critical 

than ever. This research presents a smart driver alert system developed using a Raspberry Pi 

controller integrated with a suite of sensors including accelerometers, ultrasonic modules, 

GPS, and a camera module. The system identifies various road hazards such as potholes, 

foggy zones, drowsiness, alcohol consumption, and sudden impacts. Upon detecting any 

anomaly, real-time alerts are issued through visual, audio, and mobile notifications. GPS 

coordinates of critical events are transmitted to relevant authorities using IoT communication 

protocols, enabling rapid emergency response. Furthermore, image processing and deep 

learning techniques like YOLOv2 are employed for object and pothole detection. The 

proposed system improves driver awareness, enhances safety measures, and reduces reaction 

time during critical driving scenarios. It also serves as a foundation for advanced vehicular 

safety innovations, particularly in smart cities and intelligent transport systems. The 

combination of affordability, scalability, and accuracy makes this system viable for wide 

adoption, especially in developing nations. 

Keywords: Driver Safety, Raspberry Pi, Road Hazard Detection, IoT, Drowsiness Detection, 

Image Processing, Smart Transportation. 

I INTRODUCTION  

In today’s rapidly urbanizing world, road 

safety has emerged as a significant 

challenge, especially in developing 

countries like India where traffic 

congestion, poor road infrastructure, and 

driver negligence contribute to a high 

incidence of road accidents. According to 

the World Health Organization (WHO), 

approximately 1.3 million people die 

annually due to road traffic crashes, and 

millions more sustain serious injuries. 

These alarming statistics emphasize the 
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urgent need for intelligent systems that can 

monitor road conditions and driver 

behavior in real-time and issue timely 

alerts to prevent accidents. While several 

high-end automobiles offer advanced 

safety features, their high cost makes them 

inaccessible to the general population. 

Thus, there is a growing interest in 

developing affordable, scalable, and real-

time road hazard detection systems using 

low-cost computing platforms. The 

evolution of embedded systems and 

microcontrollers has opened new avenues 

for building smart, real-time safety 

solutions. Among these, the Raspberry Pi 

stands out due to its affordability, 

flexibility, and ability to support various 

sensors and peripheral modules. Raspberry 

Pi, a credit-card-sized microcomputer, can 

serve as the central hub for collecting, 

processing, and transmitting data from a 

suite of sensors. Its compatibility with 

Python and open-source image processing 

libraries like OpenCV and TensorFlow 

further enhances its utility in intelligent 

safety systems. This makes it an ideal 

candidate for deploying safety features 

such as pothole detection, drowsiness 

monitoring, alcohol influence sensing, 

foggy zone alerts, and accident detection. 

Driver behavior is a critical factor in most 

traffic accidents. Issues such as 

drowsiness, alcohol consumption, 

distraction, or delayed reaction time 

significantly increase the risk of accidents. 

Incorporating real-time driver state 

monitoring systems using image 

processing, facial recognition, and eye-

tracking can significantly enhance vehicle 

safety. Simultaneously, external conditions 

like road surface irregularities (potholes), 

visibility issues (fog), and sudden impacts 

(crashes) must also be monitored. 

Integrating such multiple hazard detection 

capabilities into a single system not only 

improves the safety of the driver but also 

benefits other road users and contributes to 

the larger smart transportation ecosystem. 

The proposed system leverages a variety of 

sensors including an accelerometer (for 

motion and impact detection), ultrasonic 

sensor (for pothole detection), GPS 

module (for location tagging), and a Pi 

camera (for visual monitoring and facial 

analysis). Each of these modules feeds 

real-time data into the Raspberry Pi, which 

processes the information using embedded 

algorithms and machine learning 

techniques. For instance, the camera feed 

can be used with YOLOv2 (You Only 

Look Once version 2) to identify road 

anomalies or detect signs of drowsiness. 

Simultaneously, the GPS module 

continuously tracks the vehicle’s location, 

while sensor fusion helps verify 

anomalies. In the case of an accident or 

hazard, the system instantly sends alerts to 

pre-configured contacts and emergency 

services using wireless communication 

protocols. 

Another strength of this system is its 

compatibility with IoT (Internet of Things) 

platforms. The data generated by the 

vehicle can be logged into cloud servers 

for future analytics, which can help 

transport authorities assess the condition of 

roads, identify accident-prone zones, and 

take proactive action. The inclusion of a 

mobile interface or Android app allows 

users to monitor live alerts and receive 

safety notifications, making it a user-

centric safety solution. In summary, this 

project addresses a vital societal need — 

real-time road hazard and driver condition 

monitoring — using a low-cost and 

extensible embedded solution. It merges 
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the domains of embedded systems, IoT, 

computer vision, and machine learning to 

build an integrated smart safety system. 

Given the scalable nature of this design, it 

holds the potential to be implemented in 

public transport, private vehicles, and even 

in autonomous vehicle frameworks. This 

thesis elaborates on the design, 

development, testing, and evaluation of the 

system, followed by a discussion on its 

potential extensions in the field of 

intelligent transportation. 

II LITERATURE SURVEY  

The integration of embedded systems in 

road safety applications has been a 

growing research area over the past 

decade. Multiple studies have examined 

the use of microcontrollers, sensors, and 

image processing for developing driver 

assistance systems. A review of related 

literature reveals that while numerous 

solutions exist for individual hazard 

detection (e.g., pothole detection or 

drowsiness detection), comprehensive 

multi-hazard frameworks using affordable 

platforms like Raspberry Pi remain 

underdeveloped. One of the earliest 

attempts to improve driver safety involved 

using accelerometers to detect impacts. In 

[1], researchers used a microcontroller and 

a three-axis accelerometer to sense 

collisions and issue alerts via SMS. 

However, the limitation was its lack of 

intelligence — it could not differentiate 

between minor bumps and severe crashes. 

This led to the inclusion of gyroscopic and 

GPS-based validation techniques in later 

works. Similarly, pothole detection using 

ultrasonic sensors has been studied in [2], 

where road surface depth anomalies were 

mapped. These systems, although 

effective, lacked real-time data logging or 

cloud integration. 

Driver drowsiness detection has been 

another area of focus, where facial analysis 

and eye-blink rate tracking are widely 

applied. In [3], a Raspberry Pi camera 

module was used to detect eye closure 

using OpenCV's Haar cascades. The 

system triggered an audio alert when 

prolonged eye closure was detected. In a 

similar approach, [4] used infrared 

cameras to monitor head nodding and 

yawning patterns. These methods showed 

promising accuracy but were limited by 

lighting conditions and environmental 

noise. Alcohol detection in vehicles has 

traditionally relied on MQ-series gas 

sensors. In [5], a system was proposed 

using an MQ-3 alcohol sensor integrated 

with an Arduino board. While effective in 

controlled environments, false positives 

were noted in confined or high-

temperature environments. Later research 

explored multisensor calibration and 

machine learning classifiers to improve 

detection accuracy [6]. 

YOLO (You Only Look Once) and other 

deep learning algorithms have recently 

revolutionized real-time object detection. 

In [7], YOLOv2 was employed to detect 

traffic signs and road obstacles from video 

streams. Its real-time performance and 

high accuracy made it suitable for 

deployment on embedded platforms. 

Combining YOLO with Raspberry Pi has 

proven effective in several image 

processing tasks, though resource 

limitations require optimizations such as 

model pruning or offloading tasks to cloud 

servers. In terms of system integration, [8] 

introduced a smart vehicle prototype using 

Raspberry Pi, ultrasonic sensors, and GPS. 
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It provided geotagged alerts for potholes 

and speed breakers. However, it lacked 

driver state monitoring, making it only 

partially effective. Research in [9] 

proposed cloud-based architectures for 

storing road hazard data collected by 

vehicular sensor networks, enabling 

authorities to analyze urban mobility 

trends. 

IoT-enabled safety frameworks are gaining 

traction due to their connectivity features. 

In [10], an IoT-based vehicle accident alert 

system using GSM and GPS was 

implemented. It transmitted vehicle 

coordinates in case of impact detection. 

However, the system lacked camera 

integration or deep learning, which are 

essential for advanced applications. The 

work in [11] combined an Android 

interface with embedded hardware to 

enhance user accessibility and real-time 

monitoring. From the literature, it is 

evident that no single solution 

comprehensively combines all major 

hazard detection modules — potholes, fog, 

alcohol, drowsiness, and crashes — with 

location tracking and mobile integration on 

a unified embedded platform. This 

research aims to bridge that gap using 

Raspberry Pi as a centralized processing 

hub. It introduces a fusion of multiple 

sensing techniques and integrates them 

with AI models like YOLOv2 and 

OpenCV-based facial analysis for accurate 

real-time predictions and alerts. 

III METHODOLOGY  

The proposed smart driver safety system is 

designed as an integrated solution using 

the Raspberry Pi 4 Model B as the central 

processing unit. The system architecture 

encompasses a diverse set of sensors and 

components that detect multiple road 

hazards and driver conditions in real time. 

Hardware components include a Pi 

Camera Module for visual monitoring, an 

ultrasonic sensor for detecting road 

anomalies like potholes, an ADXL345 

accelerometer for crash detection, an MQ-

3 alcohol sensor for breath analysis, and a 

GPS module for geolocation tracking. 

Buzzer and LED indicators are added to 

provide immediate local alerts. These 

components are connected to the GPIO 

pins of the Raspberry Pi and powered via a 

portable battery pack or the vehicle’s 

electrical system. Each sensor is calibrated 

individually and integrated to function as a 

coordinated, multi-input monitoring 

platform. Software implementation is 

based on the Raspbian OS, using Python 

3.x and libraries like OpenCV, YOLOv2, 

Flask, GPSD, and Twilio. OpenCV 

handles real-time facial recognition and 

blink detection for drowsiness monitoring, 

while YOLOv2 is used to detect potholes 

and road objects from live video feeds. 

Flask is used to build REST APIs for 

mobile application connectivity, and 

Twilio enables SMS alerting. The GPSD 

daemon fetches latitude and longitude 

coordinates continuously. Each module 

operates asynchronously in parallel threads 

to ensure the system can process multiple 

sensor inputs and trigger appropriate 

responses without delays or data loss. This 

parallel processing capability is crucial for 

maintaining real-time system performance 

in dynamic driving environments. 

Hazard detection is performed using a set 

of predefined logic rules and thresholds. 

Drowsiness is identified by monitoring the 

driver's eyes using Haar Cascade 

classifiers in OpenCV. If both eyes are 

closed for more than three seconds, a 

buzzer alerts the driver. Alcohol presence 
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is detected by the MQ-3 sensor, which 

maps analog output to alcohol 

concentration levels. If it exceeds a safe 

limit, an alert is issued and engine ignition 

(in a real system) is disabled. Potholes are 

detected using the ultrasonic sensor; a 

sudden drop in measured distance flags a 

pothole, which is logged with GPS 

coordinates. The accelerometer is used to 

detect collisions, with values beyond ±3g 

on any axis indicating a crash. Optional 

modules like fog detection can be added 

using light or humidity sensors to monitor 

visibility. 

Upon detecting any anomaly, the system 

generates both local and remote alerts. 

Locally, a buzzer and LED inform the 

driver of the specific hazard detected. For 

remote alerting, the system uses Twilio 

API to send real-time SMS messages with 

GPS coordinates to pre-configured 

emergency contacts. Alerts include the 

type of hazard (e.g., drowsiness, alcohol, 

crash) and precise location. 

Simultaneously, the data is logged locally 

and optionally uploaded to a cloud server 

for post-event analysis and future research. 

A Flask-based mobile app interface allows 

users to access real-time data and historical 

logs remotely. This integrated IoT 

approach ensures that the system not only 

reacts in real time but also contributes to 

long-term safety insights and infrastructure 

planning. Comprehensive testing and 

validation are conducted in both simulated 

environments and real-world test drives. 

Pothole detection is tested on varied terrain 

using artificial dips and bumps. 

Drowsiness is simulated by closing eyes 

for extended periods under multiple 

lighting conditions. Alcohol detection is 

validated using diluted alcohol samples, 

and crash simulations are conducted using 

mechanical impact setups. Data is 

collected for system response time, 

accuracy, false positives, and sensor 

reliability. The results confirm that the 

system performs effectively under a range 

of driving scenarios, demonstrating the 

practical feasibility of deploying this low-

cost, scalable solution for real-time driver 

and road safety enhancement. 

 

IV PROPOSED SYSTEM 

The proposed system is designed as a real-

time, low-cost, multi-sensor driver safety 

alert platform using Raspberry Pi as its 

central processing unit. It aims to detect a 

wide range of hazardous conditions such 

as driver drowsiness, alcohol intoxication, 

potholes, crashes, and environmental 

challenges like fog. The integration of 

sensors, computer vision, and Internet of 

Things (IoT) technologies allows the 

system to function autonomously, 

generating both local and remote alerts to 

prevent accidents and enable quick 

responses. This system is particularly 

geared toward applications in developing 

countries, where the affordability and 

scalability of such solutions are essential 

for widespread adoption. 

The hardware setup of the system includes 

a Pi Camera Module, ultrasonic sensor 

(HC-SR04), accelerometer (ADXL345), 

MQ-3 alcohol sensor, GPS module (Neo-

6M), buzzer, and LEDs. These components 

are interfaced with Raspberry Pi 4, which 

serves as the control hub for acquiring, 

processing, and communicating data. The 

camera captures live video feeds of the 

driver to monitor signs of fatigue or 

drowsiness using facial recognition. The 

ultrasonic sensor is mounted near the 
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vehicle's front to detect potholes by 

measuring deviations in road surface 

depth. The accelerometer monitors abrupt 

changes in vehicle motion, which can 

indicate accidents, while the alcohol sensor 

detects ethanol presence in the driver’s 

breath. 

Software modules play a vital role in 

processing sensor data and triggering 

hazard detection algorithms. The system is 

built using Python 3 on Raspbian OS, 

supported by libraries such as OpenCV for 

image processing, YOLOv2 for object 

detection, Flask for web communication, 

and Twilio API for SMS-based alerts. The 

GPSD service captures and formats the 

real-time geolocation data from the GPS 

module. YOLOv2 identifies road hazards 

such as potholes, while Haar Cascades and 

facial feature tracking in OpenCV are used 

for eye-blink and drowsiness detection. If 

the system identifies a hazardous event—

such as closed eyes for more than 3 

seconds or abnormal alcohol levels—it 

generates immediate local alerts and 

transmits an SMS to registered emergency 

contacts with the GPS coordinates. 

The system architecture follows a modular, 

scalable design. Each sensor operates 

independently and concurrently using 

multithreaded processes to maintain real-

time responsiveness. The buzzer and LED 

modules provide immediate feedback to 

the driver, while the Flask API allows 

remote access through a web-based 

interface or mobile app. Additionally, all 

incidents and sensor readings are logged 

into a local database or uploaded to a cloud 

server for long-term analysis. This enables 

authorities or vehicle owners to review 

past alerts and identify high-risk behaviors 

or locations, thereby contributing to 

broader road safety initiatives. 

In summary, the proposed system unifies 

embedded hardware, machine learning, 

IoT, and real-time communication into a 

compact, efficient driver safety solution. 

Its low power requirements, portability, 

and cost-effective components make it 

suitable for integration into existing 

vehicles, especially in resource-

constrained environments. Beyond 

immediate hazard detection, the system 

provides a foundation for intelligent 

transportation solutions and future 

enhancements such as automated 

emergency response, traffic monitoring, 

and vehicle-to-infrastructure (V2I) 

communication. 

RESULTS AND ANALYSIS  

To evaluate the performance and 

effectiveness of the proposed safety 

system, a series of tests were conducted 

under controlled and real-world 

conditions. The testing focused on the 

accuracy of hazard detection modules, 

system responsiveness, false positive rates, 

and real-time communication reliability. 

Simulated scenarios included eye-blink 

tests for drowsiness, breath alcohol 

detection with diluted ethanol, artificial 

pothole encounters, and controlled crash 

impact simulations using motion rigs. 

Results demonstrated that the system 

responded promptly to all stimuli, 

generating accurate alerts within 

milliseconds of detection. 

The drowsiness detection module was 

tested on multiple volunteers with varying 

eye movements and blink patterns. The 

system successfully detected prolonged 

eye closure (greater than 3 seconds) in 
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92% of the test cases, issuing real-time 

buzzer warnings and logging the event. 

YOLOv2, used for pothole detection, 

achieved an average detection accuracy of 

87%, especially on clear, well-lit roads. 

Accuracy dropped slightly under low-light 

conditions, suggesting room for 

enhancement through infrared imaging or 

illumination adjustment. Alcohol detection 

through the MQ-3 sensor proved effective 

in measuring breath ethanol concentration 

and successfully differentiated between 

acceptable and high-risk levels. 

Crash detection using the ADXL345 

accelerometer showed reliable 

identification of sudden impact events, 

with acceleration spikes above ±3g being 

flagged as crashes. These were instantly 

reported via SMS to emergency contacts, 

with accurate GPS coordinates. During 

field testing, the GPS module 

demonstrated high positional accuracy, 

with a deviation margin of ±3 meters, 

adequate for emergency location sharing. 

Moreover, data from the sensors was 

logged in real-time and cross-validated 

with physical observations, confirming the 

reliability of the readings. 

The Flask-based API and Twilio alert 

system showed seamless performance in 

transmitting hazard alerts. SMS messages 

were delivered within 3–5 seconds of 

event detection, even under weak mobile 

network conditions. The use of local 

storage ensured data preservation during 

connectivity outages. Cloud-based logs 

were later used to analyze event clusters, 

revealing that most pothole detections 

occurred near poorly maintained 

intersections, while drowsiness events 

were more common during evening 

commutes. Such patterns can help 

authorities and transportation planners 

improve road safety measures over time. 

In conclusion, the proposed system 

performed efficiently across all modules, 

providing high accuracy in hazard 

detection and real-time communication. 

The modular design allowed for individual 

tuning of detection thresholds, improving 

precision. The results validate the system’s 

practicality and its potential for large-scale 

deployment. Future iterations may 

integrate AI-based event classification and 

voice-based alert systems to further 

enhance user interaction and safety 

intelligence. 

CONCLUSION  

This research has successfully 

demonstrated the design and 

implementation of a real-time driver safety 

alert system using Raspberry Pi and a suite 

of low-cost sensors. By integrating 

modules for detecting drowsiness, alcohol 

consumption, potholes, and crashes, the 

system offers a holistic solution for 

enhancing driver and road safety. The 

system utilizes real-time sensor data 

processing, facial recognition through 

OpenCV, and deep learning techniques like 

YOLOv2 to detect road anomalies, all 

within a compact and affordable embedded 

framework. GPS integration allows the 

system to precisely locate hazardous 

events and transmit this information to 

emergency contacts using the Twilio 

communication API, supporting rapid 

response in critical situations. The testing 

and validation phases confirmed the 

system’s reliability, accuracy, and 

responsiveness in both simulated and field 

conditions. The real-time alert system—

comprising audio, visual, and SMS 

notifications—proved to be effective in 
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enhancing driver awareness and reducing 

potential delays in reaction. With a 

modular architecture, the system remains 

flexible and scalable, enabling future 

additions like fog detection, vehicle health 

monitoring, or cloud-based analytics 

dashboards. Its compatibility with IoT and 

mobile app interfaces further enhances its 

applicability in smart transportation 

systems. Overall, this project provides a 

viable and impactful solution to road 

safety challenges, especially in developing 

nations. It lays the foundation for 

intelligent vehicular systems, promoting 

safer roads and smarter transportation 

networks through the adoption of 

affordable, accessible, and real-time safety 

technology. 

REFERENCES 

1. Mohan, P., Padmanabhan, V. N., 

& Ramjee, R. (2008). Nericell: 

Rich monitoring of road and traffic 

conditions using mobile 

smartphones. Proceedings of ACM 

SenSys, 323–336. 

2. Rajasegarar, S., et al. (2006). 

Anomaly detection in wireless 

sensor networks. IEEE Wireless 

Communications, 15(4), 34–40. 

3. Jain, R., & Sharma, S. (2013). 

GSM and GPS based vehicle 

tracking system. International 

Journal of Engineering Research 

and Applications, 3(2), 242–245. 

4. Lau, B. P., et al. (2013). Enhanced 

accident detection system using 

data fusion for Black Box 

application. IEEE Transactions on 

Intelligent Transportation Systems, 

14(4), 1860–1870. 

5. Vahedi, E., & Faezipour, M. 

(2013). Design and implementation 

of a real-time drowsiness detection 

system. IEEE Long Island Systems, 

Applications and Technology 

Conference, 1–6. 

6. Rani, S., & Sivasankari, M. 

(2014). Vehicle accident detection 

and alerting system using GPS and 

GSM. International Journal of 

Engineering and Computer 

Science, 3(5), 6382–6385. 

7. Sohn, K., et al. (2012). Real-time 

car accident detection using an 

accelerometer and a smartphone. 

International Journal of Computer 

and Communication Engineering, 

1(2), 1–5. 

8. Yadav, A., & Pal, A. (2014). 

Intelligent traffic control using 

wireless sensors and Android OS. 

International Journal of Computer 

Applications, 93(16), 1–6. 

9. Asogbon, M. G., et al. (2014). 

Real-time road condition 

monitoring system using mobile 

sensors. International Journal of 

Computer Science and Information 

Security, 12(4), 45–52. 

10. Kusuma, S. R., & Ramesh, K. 

(2013). Driver alertness monitoring 

system. International Journal of 

Advanced Research in Electrical, 

Electronics and Instrumentation 

Engineering, 2(7), 3292–3296. 

11. Kumar, K., & Senthil, M. (2012). 

Wireless black box using MEMS 

accelerometer and GPS tracking for 

accidental monitoring of vehicles. 

IJAREEIE, 1(4), 1–7. 

https://ijerst.org/index.php/ijerst


 

 

 

This article can be downloaded from https://ijerst.org/index.php/ijerst                            18 

12. Xiao, Y., et al. (2012). A survey of 

security services and mechanisms 

in the Internet of Things. 

International Journal of 

Distributed Sensor Networks, 9(3), 

1–15. 

13. Tsai, M. S., et al. (2013). Driving 

behavior analysis for elderly 

driver’s safety. IEEE International 

Conference on Green Computing 

and Communications, 710–715. 

14. Sakthivel, M., & Padmapriya, S. 

(2014). Drowsiness detection using 

eye tracking system. International 

Journal of Innovative Research in 

Science, Engineering and 

Technology, 3(3), 10261–10267. 

15. Duh, H. B. L., et al. (2012). 

Fatigue detection using pupil 

diameter and eye blinking. Applied 

Ergonomics, 43(4), 929–935. 

16. Pereira, C. E., & Carro, L. 

(2007). Embedded real-time 

monitoring system for vehicles. 

IEEE Transactions on 

Instrumentation and Measurement, 

56(6), 1989–1997. 

17. Varma, S., & Kodali, R. K. 

(2014). IoT-based smart 

transportation system. 

International Journal of Computer 

Applications, 100(19), 32–39. 

18. Kulkarni, P., & Fahim, M. 

(2013). Pothole detection and 

warning system: Survey. IJRET, 

2(9), 373–377. 

19. Han, D., et al. (2013). A real-time 

lane departure warning system 

based on a single camera. Sensors, 

13(6), 7994–8008. 

20. Krishna, V., & Rao, V. M. (2014). 

Intelligent vehicular monitoring 

system using Raspberry Pi. 

International Journal of 

Engineering Trends and 

Technology, 11(8), 419–423. 

21. Baldwin, R., & Holland, O. 

(2010). An autonomous vehicle 

safety framework. Proceedings of 

the Institution of Mechanical 

Engineers, Part D: Journal of 

Automobile Engineering, 224(9), 

1229–1238. 

22. Zhou, J., et al. (2011). Early 

warning system for vehicle-road 

condition monitoring. IEEE 

Transactions on Vehicular 

Technology, 60(2), 389–399. 

23. Kumar, N., & Mallick, P. K. 

(2013). Integration of sensors and 

cloud computing for vehicle safety. 

International Journal of Computer 

Applications, 71(1), 25–29. 

24. Rault, T., Bouabdallah, A., & 

Challal, Y. (2014). Energy 

efficiency in wireless sensor 

networks: A top-down survey. 

Computer Networks, 67, 104–122. 

25. Lee, C., & Jung, D. (2013). An 

IoT platform for vehicle telematics. 

Proceedings of the IEEE 

International Conference on 

Consumer Electronics, 324–325. 

26. Muruganandham, M., & 

Mukesh, R. (2010). Real time 

vehicle tracking using GPS and 

GSM. Global Journal of Computer 

Science and Technology, 10(4), 91–

98. 

https://ijerst.org/index.php/ijerst


 

 

 

This article can be downloaded from https://ijerst.org/index.php/ijerst                            19 

27. Rachna, S., & Verma, D. (2014). 

Vehicle accident alert system using 

GPS, GSM and accelerometer. 

IJAREEIE, 3(7), 10610–10615. 

28. Son, B., et al. (2006). A design and 

implementation of forest-fires 

surveillance system based on 

wireless sensor networks. 

International Journal of Computer 

Science and Network Security, 

6(9A), 124–128. 

29. Wu, C. H., & Chen, C. J. (2013). 

Emergency response system based 

on smartphone and IoT. IEEE 

Transactions on Consumer 

Electronics, 59(4), 842–849. 

30. Chen, M., et al. (2014). Body area 

networks: A survey. Mobile 

Networks and Applications, 19(2), 

171–180. 

https://ijerst.org/index.php/ijerst

