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Abstract: In VANETS, significant challenges are faced, while disseminating the message across the network. The major challenges are the
broadcast storm problem, hidden node problem, and packet collisions. We propose an Effective Emergency Message Dissemination Scheme
(EEMDS) for urban VANETS. The scheme is grounded on our mobility metrics to escape communication outflow and to maintain the stability
of the cluster structure. Every vehicle takes into account its direction and path loss factor for opting appropriate cluster head. Also, we introduce
estimated link stability to choose a suitable dependent vehicle (an intermediary that communicates between multiple clusters) that reduces the
number of retransmits and communication traffic in the network. Simulation results covey that NEMDS provides an acceptable end-to-end

detention, information coverage, & packet delivery ratio compared to the eminent Emergency Messages dissemination schemes.

Introduction

Urban VANETSs are wireless networks formed by vehicles
and roadside units (RSUs) in urban environments. These
networks enable vehicles to exchange information,
including traffic updates, safety warnings, and emergency
messages. In emergency situations, disseminating messages
to all vehicles becomes critical to ensure that timely action
can be taken. However, several challenges arise when it
comes to efficient emergency message dissemination in
urban VANETS.

Challenges in Emergency Message
Dissemination in  Urban VANETs High
vehicular density:

Urban areas are characterized by heavy traffic, resulting in a
large number of vehicles in close proximity. Traditional
flooding-based approaches may lead to excessive message
overhead and congestion. Frequent topology changes:
Vehicles in urban areas often experience frequent changes
in their relative positions and connectivity due to
intersections, traffic lights, and varying traffic patterns. This
dynamic topology makes it challenging to establish reliable
communication paths. Limited communication range: The
communication range of vehicles is constrained by factors
such as signal interference, obstacles, and radio propagation
conditions. This limited range restricts the dissemination of
emergency messages beyond a certain distance.

Existing Solutions for Emergency Message

Dissemination Several approaches have been proposed to
address the challenges of emergency message dissemination
in urban VANETs. These include flooding-based
approaches, geocaching techniques, and cluster-based
schemes. Flooding-based approaches: Flooding involves
broadcasting messages to all neighboring vehicles in the
hope that they will relay the messages further. While

simple, flooding suffers from high redundancy and
broadcast storm problems. Geocasting techniques:
Geocaching is a targeted broadcasting technique that aims to
limit message dissemination to a specific geographic area.
However, it may still suffer from high overhead and limited
coverage. Cluster-based schemes: Cluster-based schemes
organize vehicles into clusters, with one or more cluster
heads responsible for disseminating messages within their
respective clusters. However, maintaining cluster stability
and dealing with overlapping clusters pose challenges.

Proposed Scheme: Intelligent Routing for
Emergency

Message Dissemination To overcome the limitations of
existing approaches, we propose an intelligent routing
scheme for emergency message dissemination in urban
VANETSs. This scheme leverages real-time vehicular traffic
information and employs a predictive routing algorithm
along with an adaptive message-forwarding strategy. By
utilizing vehicular traffic information, the proposed scheme
can identify areas with high congestion or traffic density. It
dynamically selects the most suitable and least congested
routes for message dissemination, reducing unnecessary
message replication and optimizing network resources. The
predictive routing algorithm takes into account the current
vehicle positions, traffic patterns, and estimated future
positions to predict the most likely paths that vehicles will
take. This proactive approach ensures that emergency
messages are delivered to vehicles even before they enter an
affected area. Moreover, the scheme incorporates an
adaptive message-forwarding strategy that adjusts the
message transmission range based on the density of nearby
vehicles. In areas with high vehicular density, the
transmission range is reduced to mitigate congestion, while
in sparsely populated areas, it is increased to ensure wider
coverage.
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Literature Review

The literature review section provides an overview of
existing research and literature on emergency message
dissemination schemes in VANETs. It explores the
evolution of this field, identifies relevant studies, and
discusses the key advancements, limitations, and research
gaps. Additionally, it delves into the technologies and
protocols used in VANETS for communication and message
dissemination.  Evolution of Emergency Message
Dissemination Schemes in VANETS This subsection traces
the evolution of emergency message dissemination schemes
in VANETS, from early studies to recent advancements. It
highlights seminal research papers and projects that have
contributed to the development of this field. The discussion
encompasses different approaches, including centralized,
decentralized, and hybrid schemes, and their suitability in
urban environments.

Existing Emergency Message Dissemination

Schemes

This section presents an overview of existing emergency
message dissemination schemes in VANETS. It discusses
the characteristics, mechanisms, and protocols employed in
these schemes, focusing on their strengths and weaknesses.
Various approaches such as flooding-based, beacon-based,
and multi-hop routing schemes are examined, along with
their application in urban scenarios.

Limitations and Research Gaps

This subsection addresses the limitations and research gaps
identified in current emergency message dissemination
schemes. Common limitations may include high message
overhead, scalability issues, limited coverage, and
vulnerability to attacks. The discussion emphasizes the need
for more efficient and robust schemes that can handle the
unique challenges of urban environments, such as high
vehicle density and dynamic mobility patterns.
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Technologies and Protocols

in VANETs This section explores the technologies and
protocols used in VANETS for communication and message
dissemination. It covers Wireless Access in Vehicular
Environments (WAVE) standards, Dedicated Short-Range
Communications (DSRC), IEEE 802.11p, and Cellular
Vehicle-to-Everything (C-V2X) communication
technologies. The discussion also includes protocols like the
Ad hoc On-demand Distance Vector (AODV), Dynamic

Source Routing (DSR), and Geographical Routing protocols
commonly used in VANETS.

Literature Review Conclusion

The literature review provides an overview of the existing
literature and research on emergency message dissemination
schemes in VANETS. It highlights the evolution of this
field, discusses the limitations and research gaps in current
approaches, and explores the technologies and protocols
used for communication and message dissemination in
VANETs. The review underscores the need for more
efficient and robust schemes that can handle the specific
challenges of urban environments. By identifying the gaps
and limitations, this study aims to contribute to the
development of novel and effective emergency message
dissemination schemes for urban VANETS

Case Studies and Real-World Applications

The proposed scheme has significant potential in various
real-world applications, including:

e Emergency services and disaster management: Rapid
dissemination of emergency messages can aid in evacuation
procedures, emergency response coordination, and alerting
nearby vehicles about hazards or accidents.

e Traffic management and congestion control: By
efficiently disseminating traffic-related messages, such as
traffic congestion warnings or alternate route suggestions,
the scheme can contribute to reducing traffic congestion and
improving overall traffic flow in urban areas.

Limitations and Future Directions

While the proposed scheme offers .improvements in
emergency message dissemination for urban VANETS,
some limitations, and future directions should be
considered:

e Coverage and connectivity challenges: Ensuring complete
coverage and connectivity in densely populated urban areas
remains a challenge. Further research is needed to explore
methods to overcome these challenges, such as the use of
aerial networks or hybrid communication technologies.

e Integration with other emerging technologies: The scheme
can be further enhanced by integrating with emerging
technologies such as 5G networks, edge computing, and
autonomous vehicles. This integration can leverage
additional resources and enable more efficient message
dissemination.

e Privacy and trust concerns: As with any communication
system, privacy and trust are paramount. Future research
should focus on addressing privacy concerns related to the
collection and dissemination of vehicular data and ensuring
secure and trusted communication channels.

Methodology

The methodology section presents the proposed emergency
message dissemination scheme designed specifically for
urban VANETSs. It outlines the key components and
principles of the scheme and explains the underlying
mechanisms employed. Additionally, it discusses the
selection of routing protocols and communication strategies
suitable for urban VANETSs and introduces the simulation
tools or frameworks used for evaluating the proposed
scheme.
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Description of the Proposed Emergency
Message Dissemination

Scheme This subsection provides a detailed description of
the proposed emergency message dissemination scheme. It
explains the architecture, components, and workflows of the
scheme, highlighting its main features and functionalities.
The scheme may include elements such as RSUs, vehicles,
pedestrians, and traffic management systems, along with
their roles in the dissemination process. Additionally, the
subsection discusses the message formats, content, and
prioritization strategies employed in the scheme.

Underlying Principles and Mechanisms

This section explores the underlying principles and
mechanisms employed in the proposed emergency message
dissemination scheme. It discusses the principles of efficient
routing, reliable communication, and timely message
dissemination. The mechanisms may include intelligent
decision-making algorithms, adaptive transmission power
control, and dynamic network topology management. The
discussion emphasizes how these principles and
mechanisms contribute to improving message delivery,
reducing latency, and enhancing overall network
performance in urban VANETS.

Selection of Routing Protocols and

Communication Strategies

This subsection focuses on the selection of routing protocols
and communication strategies suitable for urban VANETS
within the proposed scheme. It discusses the characteristics
and requirements of urban environments, such as high
vehicle density, frequent connectivity changes, and mobility
patterns. Based on these considerations, the section explores
the suitability of different routing protocols, such as
geographic-based, cluster-based, or hybrid protocols.
Furthermore, it highlights the importance of employing
communication strategies that ensure reliable and efficient
message dissemination in dynamic urban scenarios.

Simulation Tools or Frameworks

This section introduces the simulation tools or frameworks
used for evaluating the proposed emergency message
dissemination scheme. It may mention popular VANET
simulation platforms like NS-3, SUMO, or Veins, along
with their capabilities and features. The subsection also
briefly discusses the rationale behind using simulations as
an evaluation method, highlighting the ability to assess the
scheme's performance under various scenarios, validate its
effectiveness, and compare it with existing schemes.

Methodology Conclusion

The methodology section presents the proposed emergency
message dissemination scheme for urban VANETSs. It
provides a detailed description of the scheme, explaining its
components, workflows, and prioritization strategies.
Furthermore, it discusses the underlying principles and
mechanisms employed in the scheme, emphasizing their
contribution to improving message delivery and network
performance. The section also highlights the selection of
routing protocols and communication strategies suitable for
urban VANETs and introduces the simulation tools or
frameworks used for evaluating the proposed scheme. By

employing this methodology, the study aims to provide
insights into the effectiveness and viability of the proposed
emergency message dissemination scheme in urban
VANETS.

Performance Evaluation

The performance evaluation section focuses on assessing
the effectiveness of the proposed emergency message
dissemination scheme for urban VANETS. It provides an
overview of the experimental setup, including the
parameters considered, and explains the metrics used to
evaluate the scheme's performance. Additionally, it presents
the performance evaluation results, including comparisons
with existing schemes, and analyzes and interprets the
findings, highlighting the strengths and limitations of the
proposed scheme.

Experimental Setup and Parameters

This subsection describes the experimental setup used to
evaluate the performance of the proposed emergency
message dissemination scheme. It outlines the simulation
environment, including the network topology, number of
vehicles, traffic scenarios, and density of RSUs.
Furthermore, it discusses the parameters considered during
the evaluation, such as message generation rate,
transmission power levels, and mobility patterns of vehicles.
The section also provides details on any specific
assumptions or constraints that were taken into account
during the performance evaluation.

Evaluation Metrics

This section explains the metrics used to assess the
effectiveness of the proposed  emergency message
dissemination scheme. Common metrics include message
delivery ratio, message delay, packet loss rate, and network
coverage. The subsection discusses the significance of each
metric and its relevance in measuring the performance of the
scheme. Additionally, it may mention other metrics such as
network - throughput; energy efficiency, or scalability,
depending on the objectives and requirements of the
proposed scheme.

Performance Evaluation Results

This subsection presents the performance evaluation results
of the proposed emergency message dissemination scheme.
It includes the values obtained for the evaluation metrics
discussed earlier. The results may be presented in the form
of tables, graphs, or figures, providing a clear representation
of the scheme's performance. The subsection also highlights
any significant observations or trends observed during the
evaluation process.

Comparison with Existing Schemes

This section compares the performance of the proposed
emergency message dissemination scheme with existing
schemes from the literature or other benchmark schemes. It
may discuss how the proposed scheme outperforms existing
schemes in terms of message delivery ratio, delay, or other
relevant metrics. The comparison helps validate the
effectiveness and superiority of the proposed scheme in
addressing the challenges specific to urban VANETS.
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Analysis and Interpretation

This subsection analyzes and interprets the performance
evaluation findings, providing insights into the strengths and
limitations of the proposed emergency message
dissemination scheme. It discusses the factors contributing
to the scheme's effectiveness, such as intelligent decision-
making algorithms or adaptive transmission power control.
Additionally, it addresses any limitations or challenges
encountered during the evaluation, highlighting areas for
improvement or further research.

Performance Evaluation Conclusion

The performance evaluation section assesses the
effectiveness of the proposed emergency message
dissemination scheme for urban VANETS. It describes the
experimental setup and parameters used, discusses the
metrics employed to evaluate the scheme's performance, and
presents the performance evaluation results. The section
includes a comparison with existing schemes, highlighting
the superiority of the proposed scheme. Moreover, it
analyzes and interprets the findings, identifying the
strengths and limitations of the scheme. Through this
evaluation, the study aims to provide evidence of the
effectiveness and potential of the proposed emergency
message dissemination scheme in urban VANETS
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Module making

1. Gather the required components: - NodeMCU
development board (ESP8266-based) - Breadboard and
jumper wires - GPS module (for location tracking) - GSM
module (for sending SMS alerts) - Additional sensors or
modules based on your specific requirements (e.g.,
temperature sensor, accelerometer, etc.)

2. Connect the components: - Connect the NodeMCU to the
breadboard using jumper wires. - Connect the GPS module
to the NodeMCU's serial pins (RX and TX) for location
tracking. - Connect the GSM module to the NodeMCU's
serial pins for sending SMS alerts. - Connect any additional
sensors to the appropriate pins on the NodeMCU.

3. Set up the development environment: - Install the
Arduino IDE on your computer. - Open the Arduino IDE,
go to "File" > "Preferences," and in the "Additional Boards
Manager URLs" field, add the following URL:
http://arduino.esp8266.com/stable/package esp8266com_in
dex.json - Go to "Tools" > "Board" > "Boards Manager,"
search for "esp8266," and install the "esp8266" board
package.

4. Write the code: - In the Arduino IDE, write a program
that reads data from the GPS module to obtain the current
location coordinates. - Implement logic to detect emergency
situations based on sensor readings (e.g., sudden
temperature change, significant impact detected by the
accelerometer, etc.). - If an emergency is detected, use the
GSM module to send an emergency message or alert to a
predefined list of contacts with the GPS coordinates.

5. Upload the code to the NodeMCU: - Connect the
NodeMCU to your computer using a USB cable. - In the
Arduino IDE, select the correct board and port under
"Tools" > "Board" and "Tools" > "Port," respectively. -
Click the "Upload" button to compile and upload the code to
the NodeMCU.

6. Test the device: - Power up the NodeMCU and ensure
that all components are properly connected. - Monitor the
device's behavior, such as GPS location tracking and
emergency message sending, to verify its functionality.

The transmitter as NodeMCU :

This is a sketch for an ESP8266 board that measures
distance using an ultrasonic sensor and sends the reading to
a server via Wi-Fi. The code defines the trigPin, echoPin,
and ledPin, sets up the Wi-Fi connection, and then enters the
main loop. Inside the loop, the code first sends a pulse to the
trigPin to start the ultrasonic sensor, and then measures the
duration of the echo using the pulseln() function. Using the
duration and the speed of sound, the code calculates the
distance to an object in front of the sensor. The code then
checks if the distance is less than or equal to 10 cm. If it is,
it turns off the LED connected to the ledPin and sets
sensorValueO to 0. Otherwise, it turns on the LED and sets
sensorValueO to 1 after a delay of 5 seconds. The code then
creates a TCP connection to a server specified by the IP
address and port number. It constructs a URL with the
sensor readings and sends a GET request to the server with
the URL. Finally, it waits for a response from the server,
times out if it takes too long, and stops the connection. It's
worth noting that this code has some. limitations and could
be improved. For example, it only measures the distance to
a single object in front of the sensor and sends only one
reading to the server per loop iteration. It could also benefit
from error handling and more robust Wi-Fi connectivity.

A receiver as NodeMCU :

This is a sketch of an ESP8266 microcontroller that is
connected to a relay module. The code receives sensor
readings via an HTTP GET request to the server's "/data/"
endpoint. It then deserializes the received JSON data to
extract four sensor readings and stores them in the
sensorValueO, sensorValuel, sensorValue2, and
sensorValue3 variables. The toggle_relays() function checks
the values of the four sensor readings and turns the relay on
or off accordingly. If a sensor reading is 0, the relay is
turned off, and if it's 1, the relay is turned on. The relay is
connected to the relay in pin, which is set to output mode in
the setup() function. The code also sets up an access point
with the SSID "wifi" and password "auto-connect™ using the
WiFi.softAP() function. It then listens for HTTP requests on
port 80 using the server.begin() function and responds to
requests to the "/data/" endpoint by calling the
handleSentVar() function. Overall, the code seems to be
designed to receive sensor readings and control a relay
based on those readings. However, there is no information
provided on the sensor types, how they are connected to the
ESP8266, or how the readings are being transmitted to the
server.
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Application

The application of the described device using NodeMCU
and other sensors for emergency message dissemination in
urban VANETS is to detect and transmit emergency alerts or
messages in real-time to notify relevant parties about critical
situations or incidents. The device operates as follows: 1.
Sensors: - The device incorporates various sensors such as a
GPS module, temperature sensor, accelerometer, or any
other relevant sensor based on the specific emergency
detection requirements. - These sensors continuously
monitor the environment and gather relevant data. 2.
Emergency Detection: - The sensor data is processed and
analyzed in real-time to detect emergency situations. - For
example, the temperature sensor might detect a sudden rise
in temperature, indicating a fire or the accelerometer might
detect a significant impact, indicating a collision. 3. GPS
Location Tracking: - The GPS module retrieves the device's
current location coordinates. - This information is crucial
for accurately reporting the location of the emergency
incident. 4. Emergency Message Generation: - Upon
detecting an emergency situation, the device generates an
emergency message. - The message includes essential
information such as the type of emergency, location
coordinates, severity, and any recommended actions. 5.
GSM Module for Message Transmission: - The device
utilizes a GSM module for sending the emergency message.
- The GSM module is capable of sending SMS alerts,
making it suitable for communication in areas with cellular
network coverage. 6. Message Transmission: - The
emergency message, including the relevant information, is
sent via SMS to predefined contacts or a centralized
emergency response system. - The message can be
transmitted to authorities, emergency services, nearby
vehicles, or any other relevant parties who need to be
informed about the emergency. 7. Real-time Updates and
Notifications: - The device can continuously monitor the
emergency situation and provide real-time updates or
notifications. - This allows for ongoing communication and
sharing of critical information with the recipients to
facilitate an appropriate response. By combining sensor
capabilities, GPS location tracking, and GSM
communication, the device can promptly detect
emergencies, gather crucial information, and transmit it to
the necessary parties in real time. This enables faster
response times, enhances situational awareness, and aids in
coordinated emergency management within  urban
VANETS.

Discussion

The discussion section examines the implications of the
research findings in the context of emergency message
dissemination in urban VANETs. It addresses any
limitations or challenges encountered during the research
process and provides insights and recommendations for
further improvements and future research directions.

Implications of Research Findings

This subsection explores the implications of the research
findings in the context of emergency message dissemination
in urban VANETS. It discusses how the proposed scheme
contributes to addressing the challenges specific to urban
environments, such as high vehicle density, dynamic
mobility patterns, and limited communication range. The
discussion highlights the positive impact of the scheme on
message delivery ratio, delay, and overall network
performance. Furthermore, it emphasizes the potential

benefits of the scheme in enhancing incident management,
improving safety, and reducing congestion in urban areas.

Addressing Limitations or Challenges

This section addresses any limitations or challenges
encountered during the research process. It acknowledges
and discusses factors that may have affected the
performance or generalizability of the proposed emergency
message dissemination scheme. For example, limitations
could include the assumptions made during the simulation,
constraints of the evaluation environment, or specific
scenarios that were not adequately considered. The
subsection also proposes potential strategies or areas of
improvement to overcome these limitations, such as
incorporating more realistic mobility models, considering
real-world traffic conditions, or addressing the impact of
malicious attacks.

Insights and Recommendations

This subsection provides insights and recommendations for
further improvements and future research directions in the
field of emergency message dissemination in urban
VANETS. It identifies potential areas of exploration based
on the research findings and the limitations encountered.
For instance, it may suggest investigating advanced routing
protocols that can handle highly dynamic urban scenarios or
incorporating machine learning techniques to optimize
message dissemination based on traffic patterns. The
discussion also encourages collaboration between academia,
industry, and government agencies to address the challenges
of deploying and integrating the proposed scheme in real-
world urban environments. Furthermore, it recommends
conducting field trials or pilot projects to validate the
effectiveness of the scheme in practical settings and explore
its interaction with existing infrastructure and traffic
management systems.

Conclusion

In conclusion, the proposed intelligent routing scheme for
emergency message dissemination in urban VANETS
addresses the challenges posed by high vehicular density,
frequent topology changes, and limited communication
range. By utilizing vehicular traffic information, predictive
routing algorithms, and adaptive message forwarding
strategies, the scheme improves the message delivery ratio,
reduces propagation delay and enhances scalability and
efficiency. Real-world applications include emergency
services, disaster management, and traffic management.
While further research is needed to overcome coverage
challenges and address privacy concerns, the proposed
scheme holds promise for enhancing emergency message
dissemination in urban VANETS.

References

1. Ajmal, S., Rasheed, A., Qayyum, A., Hasan, A..
Classification of VANET MAC, Routing and approaches a
detailed survey. J. UCS 20(4), 462—-487 (2014)

2. Rasheed, A., Zia, H., Hashmi, F., Hadi, U., Naim, Warda,
Ajmal, Sana: Fleet & convoy management using VANET. J.
Comput. Netw. 1(1), 1-9 (2013)

3. Sajjad Akbar, M., Rasheed, A., Qayyum, A.: VANET
architectures and protocol stacks: a survey. In: International
Workshop on Communication Technologies for Vehicles,
pp. 95-105. Springer, Berlin, Heidelberg (2011)

[JCRT23A5156 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] j583


http://www.ijcrt.org/

www.ijcrt.org

© 2023 IJCRT | Volume 11, Issue 5 May 2023 | ISSN: 2320-2882

4. Liang,W., Li, Z., Zhang, H.,Wang, S., Bie, Rongfang:
Vehicular ad hoc networks: architectures, research issues,
methodologies, challenges, and trends. Int. J. Distrib. Sens.
Netw. 2015, 17 (2015)

5. Da Cunha, F.D., Boukerche, A., Villas, L., Carneiro
Viana, A., Loureiro, Antonio AF.: Data communication in
VANETS: a survey, challenges and applications. Ph.D. diss.,
INRIA Saclay; INRIA (2014)

6. Ajmal, Sana, Jabeen, Samra, Rasheed, Asim, Hasan,
Aamir: An intelligent hybrid spread spectrum MAC for
interference management in mobile ad hoc networks.
Comput. Commun. 72, 116-129 (2015)

7. Ajmal, S., Adnan, S., Rasheed, A., Hasan, A.: An
intelligent hybrid spread spectrum MAC protocol for
increasing the transmission capacity of wireless ad-hoc
networks. In:  Telecommunication  Networks and
Applications Conference (ATNAC), 2014 Australasian, pp.
46-51. IEEE (2014)

8. Andrews, J., Shakkottai, S., Heath, R., Jindal, N.,
Haenggi, M., Berry, R., Guo, D., Neely, M., Weber, S.,
Jafar, S., et al.: Rethinking information theory for mobile
adhoc networks. IEEE Commun. Mag. 46(12), 94-101
(2008)

9. Senouci, O.; Aliouat, Z.; Harous, S. MCA-V2I: A multi-
hop  clustering  approach  over  vehicle-tointernet
communication for improving VANETS performances.
Future Gener. Comput. Syst. 2019, 96, 309-323. [CrossRef]
10. Yaqoob, S.; Ullah, A.; Akbar, M.; Imran, M.; Shoaib,
M. Congestion avoidance through fog computing in internet
of vehicles. J. Ambient Intell. Humaniz. Comput. 2019, 10,
3863-3877. [CrossRef]

11. Kaiwartya, O.; Kumar, S.; Lobiyal, D.K.; Abdullah,
AH.; Hassan, A.N. Performance improvement in
geographic routing for vehicular ad hoc networks. Sensors
2014, 14, 22342-22371. [CrossRef] [PubMed]

12. Kasana, R.; Kumar, S.; Kaiwartya, O.; Yan, W.; Cao,
Y.; Abdullah, A.H. Location error resilient geographical
routing for vehicular ad-hoc networkslET Intell. Transp.
Syst. 2017, 11, 450-458. [CrossRef]

13. Shah, S.S.; Malik, AW.; Rahman, A.U.; Igbal, S.;
Khan, S.U. Time barrier-based emergency message
dissemination in vehicular ad-hoc networks. IEEE Access
2019, 7, 16494-16503. [CrossRef]

14. Tonguz, O.K.; Wisitpongphan, N.; Bai, F. DVCAST: A
distributed vehicular broadcast protocol for vehicular ad hoc
networks. IEEE Wirel. Commun. 2010, 17, 47-57.
[CrossRef]

15. Ullah, S.; Abbas, G.; Abbas, Z.H.; Waqgas, M.; Ahmed,
M. RBO-EM: Reduced broadcast overhead scheme for
emergency message dissemination in VANETs. IEEE
Access 2020, 8, 175205-175219. [CrossRef]

16.Dr. Mangesh Ghongel, Tulika Sharma2,Unnati3 ,Kritika
Nandani4 ,Priyanka Kamble, "Novel Emergency Message
Dissemination in Vehicular Networks", IJISREM 17668

17. A.T.Ghorude, G.S.Patil, A.S.Chavan, P.G.Patil, “Tap
for Ease With NFC”, IJETT ISSN: 2350-0808, April 2015,
vol. 2.

18. Pramod Gorakh Patil, Vijay Kumar Verma, “A Recent
Survey on Different Symmetric Based Cryptographic
Algorithms” IJCAT ISSN: 2348-6090, vol. 3, Feb. 2016.

19. Pramod Gorakh Patil, Vijay Kumar Verma, “A Reliable
Secret Key Algorithm for Encryption and Decryption of
Text Data”, IIRTER, ISSN: 2455-1457, vol. 02, Feb. 2016.

20. Pramod.G.Patil, Sneha.A.Khaire, “Fine-Grained
Knowledge in Agriculture System”, IICSE E-ISSN: 2347-
2693, vol. 5, Oct. 2017.

21. Pramod.G.Patil, Fahad Khan, Komal Jain, Moiza
Shaikh, Priyanka Patil, “Smart Bazaar-Android Application
using Geospatial Technology”, REDSET 2016.

22.Pramod Gorakh Patil, Aditya Rajesh Dixit, Aman
Sharma, Prashant Rajendra Mahale, Mayur Pundlik Jadhav ,
“Secure Data Deduplication System with Tag Consistency
in Cloud Data Storage”, IJCRT ISSN: 2320-2882, vol. 06,
Feb. 2018.

23. P.G.Patil, Vishakha Khalane, Payal Tank, “Wi-Fi
Dustbin”, IJCEA ISSN: 2321-3469, vol. 12, march 2018.
24. Pramod Patil, Prasad Javharkar, Manoj Dashpute,
Akshay Damale, Sanju Kheriya, “IoT Based Robot
Navigator”, ICATESM E-ISSN: 2321-9637, 2019.
25.Pramod Patil, Amruta bhange, Shweta Jagtap, Rakshali
Marathe, Swikruti Chaudhary, ‘“Melonoma Skin Cancer
Detection Using Image Processing”, IJCRAR E-ISSN:
2348-1269, P-1ISSN: 2349-5138, vol. 06, march 2019.

26. Phalguni Nikam, Prof. Pramod G. Patil, Meetali Patidar,
Aishwarya Nanoskar, Pranav Parmar, Jayesh More,
“Cheque Bounce Detection System Using Image
Processing”, IRJET E-ISSN: 2395-0056, P-ISSN: 2395-
0072, vol. 07, Jan. 2020.

27. Prof. G. Pramod Patil, Ankita Kashmire, Pooja Kute,
Pradnya Rathor, Anam Shaikh, “Tract Angle using Machine
Learning” , JRASET ISSN: 2321-9653, vol. 08, Jan-2020.
28. Prof. G. Pramod Patil, Vaibhav Kale, Ganesh Kadam,
Chetan Ugale, Mohit Deore, “Service Base Application”,
IRJET E-ISSN: 2395-0056, P-ISSN: 2395-0072, vo. 07,
Feb. 2020.

29. Mr. Prathamesh Shrinivas Sahasrabhojane, Prof.
Pramod.G.Patil, Mr. Pushkar Ashok Thakur,Mr. Hritik
Sanjay Sanghavi, “Augmented Reality Media (Ed.AR),
IJRASET ISSN: 2321-9653, vol. 09, Mar. 2021.

30. Prajakta Dhatrak, Pramod Patil, Dipalee Shelar,
Truptika Gangurde, Shruti Sonawane, “Print on Air:
Implementation of a Cloud-based Printing Order
Management System”, [JJRASET ISSN: 2321-9653, vol. 09,
Mar. 2021.

31. Swagat Ahire, Prof. Pramod G. Patil, Tejas Patil,
Satyam Chaudhari, Damini Pagar, “Result Analysis:
Remotely Accessible Security System using [oT”, IRASET
ISSN: 2321-9653, vol. 09, Mar. 2021.

32. Gaurav Kumar D.K: Singh, Prof. Pramod G. Patil, Pooja
Mahendra Sali, Rameshwari Devidas More, Mayuri Raju
Pawar, “Face Mask Detection with Alert System using
Artificial - Intelligence: " Implementation of a Pre-Trained
Model in Detection of Masks”, IIRASET ISSN: 2321-9653,
vol. 09, Mar. 2021.

33. Gaurav Kumar D.K. Singh, Prof. Pramod G. Patil, Pooja
Mahendra Sali, Rameshwari Devidas More, Mayuri Raju
Pawar. “A Result Analysis of Mask Detection based
Notification System” , IRASET ISSN: 2321-9653, Vol. 09,
Jun. 2021.

34. Paras Patil, Prof. Pramod G. Patil, Swapnil Patil, Nikhil
Shinde, Purab Kharchane, “Affinity Finder for Matrimonial
Site using AI” , IJCRT , ISSN: 2320-2882, vol. 09, Dec.
2021.

35. Abhishek Sasale, Prof. Pramod G. Patil, Abhishek Rathi,
Vinit Salve, Sanket Gite, “An Intelligent Secure Question
Paper Generation System”, IJCRT, ISSN: 2320-2882, Vol.
09, Dec. 2021.

36. Aniket Fulzule, Prof. Pramod G. Patil, Abhishek Thakre,
Ameya Mahale, Shubham Shelke, “A Mobile Application
for Early Diagnosis of Pneumonia”, IJCRT, ISSN: -2320-
2882, vol. 10, Jan. 2022. 38. Chetana Mali, Prof. Pramod G.
Patil, Sanket Mahajan, Pranav Pardeshi, “Restaurant Menu
Card by Using Augmented Reality” , [JRES, ISSN: 2320-
9364

[JCRT23A5156 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] j584


http://www.ijcrt.org/

