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Abstract: 

In this research, we explore the use of CARLA, a high-fidelity simulation environment, to train 

and evaluate machine learning models, particularly reinforcement learning agents, for 

autonomous driving. CARLA offers a range of realistic 3D maps that replicate urban 

environments, enabling the simulation of diverse driving scenarios. These maps include 

detailed roads, intersections, buildings, pedestrians, vehicles, and dynamic elements, creating 

a comprehensive framework for testing autonomous driving algorithms. The primary objective 

is to develop and refine algorithms that enable vehicles to autonomously navigate these 

environments safely and efficiently, exhibiting human-like driving behaviors. This involves 

tasks such as perception, decision-making, and control, all tested under various challenging 

conditions including adverse weather, pedestrian interactions, and complex traffic scenarios. 

Specific testing scenarios include intersection navigation, lane changes, pedestrian crossings, 

adverse weather conditions, emergency braking, construction zone navigation, and highway 

merging. These scenarios allow for the systematic assessment of algorithm performance, 

ensuring robustness and adaptability in various conditions. Ultimately, CARLA maps provide 

a structured and risk-mitigated environment for iterative experimentation, fostering innovation 

and collaboration within the autonomous driving community. By enabling comprehensive and 

realistic testing, CARLA significantly contributes to the advancement of autonomous driving 

technology, helping to develop robust algorithms capable of handling the complexities of real- 

world driving. This approach not only accelerates the development process but also ensures 

that the algorithms are thoroughly tested in diverse and challenging conditions, which is crucial 

for their deployment in real-world scenarios. CARLA thus serves as an essential tool in the 

pursuit of safe, efficient, and reliable autonomous vehicles. 

Keywords: CARLA, autonomous driving, maps, scenarios, perception 

 

1. Introduction: 

Carla is an open-source simulator for autonomous driving research. It's designed to provide a 

realistic environment for training and testing various algorithms related to self-driving cars. In 

Carla, machine learning models, particularly reinforcement learning agents, are trained to 
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navigate complex urban environments, encountering scenarios. Through interaction with the 

simulated environment, these agents learn to make decisions akin to human drivers, such as 

obeying traffic rules, reacting to dynamic obstacles, and adapting to diverse driving conditions. 

Acting in Carla involves the process of developing and refining algorithms that enable vehicles 

to autonomously navigate within the simulated environment. This encompasses a wide range 

of tasks, including perception, decision-making, and control. The ultimate goal is to create 

agents that can exhibit human-like driving behavior, capable of safely and efficiently 

navigating complex urban scenarios, thereby advancing the development of autonomous 

driving technology. 

CARLA provides several high-fidelity, realistic 3D environments known as "CARLA maps." 

These maps serve as virtual environments for testing and training autonomous driving 

algorithms and systems. Each map is meticulously designed to replicate real-world urban 

environments, complete with roads, intersections, buildings, pedestrians, vehicles, and various 

other dynamic elements. CARLA maps are designed to facilitate a wide range of scenarios, 

providing a framework for testing and developing autonomous driving algorithms. CARLA 

maps play a crucial role to evaluate the performance of their autonomous driving algorithms in 

diverse and realistic environments before deploying them in the real world. 

Recognizing the multiple challenges in developing self-driving vehicles, CARLA maps offer 

tailored environments that mimic real-world conditions with precision. By providing 

researchers and developers with a diverse range of scenarios, CARLA maps empower them to 

thoroughly evaluate algorithms in various driving contexts, spanning from urban environments 

with complex intersections to highway settings with high-speed traffic. 

This initiative seeks to expedite progress in autonomous driving by offering a structured 

framework for testing and refining algorithms under simulated conditions. CARLA maps 

enable to systematically assess algorithm performance across a spectrum of challenges, 

including adverse weather, pedestrian interactions, and collision avoidance. By facilitating 

iterative experimentation within a controlled environment, CARLA maps mitigate risks 

associated with real-world testing while fostering innovation and collaboration within the 

autonomous driving community. Ultimately, the goal is the development of robust and safe 

autonomous driving systems, thereby realizing the transformative potential of self-driving 

technology for safer, more efficient transportation ecosystems [1-5]. 

 

2. Material and Methods: 

2.1 Framework Creation Process 

The methodology for creating CARLA maps and the scenario framework involves several key 
steps to ensure realism, versatility, and effectiveness in testing autonomous driving algorithms: 

1. Realistic Environment Modeling: 
CARLA maps begin with the modeling of real-world environments. This includes accurately 
replicating road layouts, signage, traffic lights, buildings, terrain features, and other 
infrastructure elements using advanced 3D modeling techniques. 

2. Dynamic Actor Integration: 
To simulate realistic driving scenarios, dynamic actors such as vehicles, pedestrians, cyclists, 
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and other traffic participants are integrated into the maps. These entities exhibit realistic 
behaviours, including following traffic rules, reacting to environmental stimuli, and interacting 
with each other and with the autonomous vehicles. 

3. Scenario Design: 
CARLA maps are designed to accommodate a wide range of scenarios relevant to autonomous 
driving research. Scenario design involves crafting specific driving situations, such as lane 
changes, merging, intersection navigation, highway driving, adverse weather conditions, 
pedestrian crossings, and collision avoidance scenarios. 

4. Scenario Parameters: 
Parameters for each scenario, such as traffic density, weather conditions, time of day, and the 
behavior of dynamic actors are carefully configured to create diverse and challenging test 
cases. This ensures that algorithms are evaluated under a variety of conditions to assess their 
robustness and adaptability. 

5. Evaluation and Iteration: 
Autonomous driving algorithms are deployed within the CARLA simulation environment to 
undergo various testing and evaluation. 

6. Benchmarking: 
CARLA maps serve as a common benchmarking platform to compare the performance of 
different algorithms. 

2.2 Map Creation 

The process of map generation for the CARLA project involves several steps aimed at creating 
realistic and environments for testing autonomous driving algorithms: 

1. Data Acquisition: 
The map generation process begins with the acquisition of real-world geospatial data, including 
satellite imagery, elevation data, and GIS (Geographic Information System) data such as road 
networks, landmarks, and terrain features. This data serves as the foundation for creating the 
virtual environment. 

2. Road Network Generation: 
Based on the road network data obtained from GIS sources, roads, highways, intersections, and 
other infrastructure elements are generated within the virtual environment. Road geometry, lane 
markings, traffic signs, and traffic lights are meticulously replicated to simulate realistic driving 
conditions. 

3. Building and Landmark Placement: 
Buildings, landmarks, and other structures identified in the satellite imagery are placed within 
the virtual environment to recreate the urban landscape accurately. The placement of buildings 
takes into account factors such as building height, orientation, and proximity to roads. 

4. Dynamic Element Placement: 
Dynamic elements such as vehicles, pedestrians, cyclists, and other traffic participants are 
placed within the virtual environment to simulate realistic traffic scenarios. Their placement 
and behaviour are configured to mimic real-world traffic patterns and interactions. 

5. Terrain Generation: 
Using the acquired elevation data, terrain features such as hills, valleys, and slopes are 
generated to accurately replicate the topography of the real-world location. This ensures that 
the virtual environment closely matches the real-world terrain. 

6. Scenario Integration: 
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Scenarios relevant to autonomous driving research, such as intersection navigation, highway 
driving, pedestrian crossings, and adverse weather conditions, are integrated into the virtual 
environment. This allows to test algorithms under diverse and challenging conditions. 

7. Quality Assurance and Validation: 
The generated map undergoes thorough quality assurance and validation processes to ensure 
accuracy, realism, and consistency. This involves testing the map against real-world data and 
addressing any discrepancies or anomalies. 

3.3 Scenario Framework 

1. Intersection Navigation: 
An autonomous vehicle approaches a busy intersection with multiple lanes, traffic lights, and 
pedestrians crossing. The scenario evaluates the vehicle's ability to accurately detect traffic 
signals, yield to pedestrians, and navigate through the intersection while following traffic rules. 

2. Lane Change: 
The autonomous vehicle is driving on a highway with heavy traffic. It needs to execute a lane 
change to overtake a slower-moving vehicle while maintaining safe distances from other 
vehicles in adjacent lanes. This scenario assesses the vehicle's decision-making and trajectory 
planning capabilities during lane changes. 

3. Pedestrian Crossing: 
A pedestrian step onto a crosswalk, intending to cross the road. The autonomous vehicle must 
detect the pedestrian, yield the right-of-way, and safely stop to allow the pedestrian to cross. 
This scenario tests the vehicle's pedestrian detection, tracking, and interaction capabilities. 

4. Adverse Weather Conditions: 
The simulation environment is set to simulate heavy rain and reduced visibility. The 
autonomous vehicle encounters slippery road conditions and decreased traction, requiring it to 
adapt its driving behavior accordingly. This scenario evaluates the vehicle's ability to handle 
adverse weather conditions safely. 

5. Emergency Brake: 
A vehicle suddenly stops in front of the autonomous vehicle, simulating an emergency braking 
situation. The autonomous vehicle must detect the obstacle, assess the risk of collision, and 
execute an emergency brake to avoid a collision while ensuring the safety of occupants and 
other road users. 

6. Construction Zone Navigation: 
The road is undergoing construction, leading to lane closures, detours, and temporary traffic 
signs. The autonomous vehicle needs to navigate through the construction zone, follow detour 
routes, and adhere to temporary traffic regulations. This scenario assesses the vehicle's ability 
to adapt to dynamic road conditions and construction-related obstacles. 

7. Highway Merge: The autonomous vehicle approaches a highway on-ramp with merging 
traffic. It needs to merge seamlessly into the highway traffic flow, adjusting its speed and 
trajectory to merge safely while minimizing disruptions to the flow of traffic. This scenario 
evaluates the vehicle's merging strategy and cooperation with other vehicles on the highway. 
These scenarios represent a subset of the diverse range of test cases that can be generated within 
the CARLA environment to evaluate and validate autonomous driving algorithms under 
various driving conditions and scenarios. 

 

3. Results and Discussion: 

While CARLA provides a highly detailed and versatile simulation environment for 
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autonomous driving research, several limitations must be acknowledged. Despite the realism 
of CARLA's maps and scenarios, they cannot fully replicate the unpredictability and variability 
of real-world conditions. Nuanced human behaviors and unexpected road hazards may not be 
perfectly captured. However, the insights gained from simulations significantly expedite the 
refinement of autonomous driving systems by offering a controlled and safe environment for 
experimentation. 
Running high-fidelity simulations with complex scenarios requires substantial computational 
resources. This can limit extensive testing and slow down the iterative process of algorithm 
development. Nonetheless, the structured and repeatable nature of CARLA's scenarios allows 
for systematic testing and iterative refinement, which is essential for progressively improving 
the performance and safety of autonomous driving systems. 
Although CARLA offers a wide range of scenarios, gaps in coverage for specific edge cases or 
rare events that autonomous vehicles might encounter in the real world remain a challenge. 
Ensuring comprehensive testing across all possible scenarios is crucial. Additionally, 
algorithms that perform well in simulated environments may not necessarily translate to 
equivalent performance in real-world conditions due to the "reality gap." 
While CARLA can simulate various weather and lighting conditions, the range and accuracy 
of these simulations may not fully encompass the extreme or rapidly changing conditions of 
the real world. Continuous improvements to CARLA, including more diverse scenarios, 
enhanced dynamic actor behaviors, and better simulation of extreme conditions, will further 
bolster its utility. Moreover, the behaviors of simulated traffic participants might not fully 
replicate the complex and often unpredictable nature of human drivers and road users. 
However, CARLA provides a common platform for benchmarking different algorithms, 
fostering collaboration and knowledge sharing within the autonomous driving research 
community. 
By enabling extensive testing in a risk-free environment, CARLA significantly contributes to 
the safety and reliability of autonomous driving systems. This is particularly important as these 
systems move closer to real-world deployment. Ultimately, CARLA plays a crucial role in the 
advancement of autonomous vehicle technology, providing a robust framework for the 
development of safe and efficient autonomous driving algorithms. 

 

4. Conclusion: 
Through the creation of diverse test scenarios, ranging from urban driving challenges to 
adverse weather conditions, CARLA has facilitated comprehensive testing and evaluation of 
autonomous driving algorithms under various real-world conditions. This facilitates in 
identifying strengths, weaknesses, and areas for improvement in autonomous driving systems, 
ultimately driving progress towards safer, more efficient, and more reliable autonomous 
vehicles. 

 

Acknowledgement: 
I extend my deep appreciation Vishwakarma University and Energy Research Institute at NTU 
for supporting this research and providing the opportunity to work under the guidance of Dr. 
Anshuman Tripathi. I am also grateful to my mentor, Prof. Joseph de Guia Madrid, for his 
invaluable insights and support. Special thanks to Prof. Kailas Patil for his guidance and 
contributions. Their guidance has played a vital role, and I am sincerely thankful for their 
dedication and commitment to my academic and professional growth. 

 

References: 
1. Dosovitskiy, A., Ros, G., Codevilla, F., Lopez, A., & Koltun, V. (2017, October). 

CARLA: An open urban driving simulator. In Conference on robot learning (pp. 1-16). 

PMLR. 

2. Intrieri, E., Carlà, T., & Gigli, G. (2019). Forecasting the time of failure of landslides 

at slope-scale: A literature review. Earth-science reviews, 193, 333-349. 

http://www.smdjournal.com/
file:///D:/Yogesh/My%20Publication/SMD%20Journal/www.smdjournal.com


Science Management Design 

Journal 
Journal Homepage: www.smdjournal.com 

ISSN: 2583-925X 

Volume: 2 

Issue: 1 

Pages: 16-21 

Science Management Design Journal (www.smdjournal.com) 21 

 

 

3. Gao, S., Paulissen, S., Coletti, M., & Patton, R. (2021, July). Quantitative evaluation of 

autonomous driving in CARLA. In 2021 IEEE Intelligent Vehicles Symposium 

Workshops (IV Workshops) (pp. 257-263). IEEE. 

4. Gajbi, S., & Shete, S. (2023) An Integrated Approach For IoT Security Using Machine 

Learning. Science Management Design Journal, 1(1), 28-38. 

5. Gajbi, S., & Suryawanshi, V. (2023). OpenAI: Advancements and Implications in 

Artificial Intelligence. Science Management Design Journal, 1(1), 1-5. 

6. Dhumane, A., Chiwhane, S., Mangore Anirudh, K., Ambala, S. (2023). Cluster-Based 

Energy-Efficient Routing in Internet of Things. In: Choudrie, J., Mahalle, P., Perumal, 

T., Joshi, A. (eds) ICT with Intelligent Applications. Smart Innovation, Systems and 

Technologies, vol 311. Springer, Singapore. https://doi.org/10.1007/978-981-19-

3571-8_40 

7. Dhumane, A.V., Kaldate, P., Sawant, A., Kadam, P., Chopade, V. (2023). Efficient 

Prediction of Cardiovascular Disease Using Machine Learning Algorithms with Relief 

and LASSO Feature Selection Techniques. In: Hassanien, A.E., Castillo, O., Anand, 

S., Jaiswal, A. (eds) International Conference on Innovative Computing and 

Communications. ICICC 2023. Lecture Notes in Networks and Systems, vol 703. 

Springer, Singapore. https://doi.org/10.1007/978-981-99-3315-0_52 

8. Dhumane, A., and D. Midhunchakkaravarthy. "Multi-objective whale optimization 

algorithm using fractional calculus for green routing in internet of things." Int. J. Adv. 

Sci. Technol 29 (2020): 1905-1922. 

9. Dhumane, A., Chiwhane, S., Tamboli, M., Ambala, S., Bagane, P., Meshram, V. 

(2024). Detection of Cardiovascular Diseases Using Machine Learning Approach. In: 

Garg, D., Rodrigues, J.J.P.C., Gupta, S.K., Cheng, X., Sarao, P., Patel, G.S. (eds) 

Advanced Computing. IACC 2023. Communications in Computer and Information 

Science, vol 2054. Springer, Cham. https://doi.org/10.1007/978-3-031-56703-2_14 

10. Dhumane, A., Pawar, S., Aswale, R., Sawant, T., Singh, S. (2023). Effective 

Detection of Liver Disease Using Machine Learning Algorithms. In: Fong, S., Dey, 

N., Joshi, A. (eds) ICT Analysis and Applications. ICT4SD 2023. Lecture Notes in 

Networks and Systems, vol 782. Springer, Singapore. https://doi.org/10.1007/978-

981-99-6568-7_15 

11. A. Dhumane, S. Guja, S. Deo and R. Prasad, "Context Awareness in IoT Routing," 

2018 Fourth International Conference on Computing Communication Control and 

Automation (ICCUBEA), Pune, India, 2018, pp. 1-5, doi: 

10.1109/ICCUBEA.2018.8697685. 

12. Ambala, S., Mangore, A. K., Tamboli, M., Rajput, S. D., Chiwhane, S., & Dhumane, 

A.  "Design and Implementation of Machine Learning-Based Network Intrusion 

http://www.smdjournal.com/
file:///D:/Yogesh/My%20Publication/SMD%20Journal/www.smdjournal.com


Science Management Design 

Journal 
Journal Homepage: www.smdjournal.com 

ISSN: 2583-925X 

Volume: 2 

Issue: 1 

Pages: 16-21 

Science Management Design Journal (www.smdjournal.com) 22 

 

 

Detection." International Journal of Intelligent Systems and Applications in 

Engineering, (2023), 12(2s), 120–131. Retrieved from 

https://ijisae.org/index.php/IJISAE/article/view/3564 

13. Kurle, A. S., & Patil, K. R. (2015). Survey on privacy preserving mobile health 

monitoring system using cloud computing. International Journal of Electrical, 

Electronics and Computer Science Engineering, 3(4), 31-36. 

14. Meshram, V., Meshram, V., & Patil, K. (2016). A survey on ubiquitous computing. 

ICTACT Journal on Soft Computing, 6(2), 1130-1135. 

15. Omanwar, S. S., Patil, K., & Pathak, N. P. (2015). Flexible and fine-grained optimal 

network bandwidth utilization using client side policy. International Journal of 

Scientific and Engineering Research, 6(7), 692-698. 

16. Dong, X., Patil, K., Mao, J., & Liang, Z. (2013). A comprehensive client-side 

behavior model for diagnosing attacks in ajax applications. In 2013 18th International 

Conference on Engineering of Complex Computer Systems (pp. 177-187). IEEE. 

17. Patil, K. (2016). Preventing click event hijacking by user intention inference. ICTACT 

Journal on Communication Technology, 7(4), 1408-1416. 

18. Patil, K., Dong, X., Li, X., Liang, Z., & Jiang, X. (2011). Towards fine-grained access 

control in javascript contexts. In 2011 31st International Conference on Distributed 

Computing Systems (pp. 720-729). IEEE. 

19. Patil, K., Laad, M., Kamble, A., & Laad, S. (2019). A Consumer-Based Smart Home 

with Indoor Air Quality Monitoring System. IETE Journal of Research, 65(6), 758-

770. 

20. Shah, R., & Patil, K. (2018). A measurement study of the subresource integrity 

mechanism on real-world applications. International Journal of Security and 

Networks, 13(2), 129-138. 

21. Patil, K., & Braun, F. (2016). A Measurement Study of the Content Security Policy on 

Real-World Applications. International Journal of Network Security, 18(2), 383-392. 

22. Patil, K. (2017). Isolating malicious content scripts of browser extensions. 

International Journal of Information Privacy, Security and Integrity, 3(1), 18-37. 

23. Shah, R., & Patil, K. (2016). Evaluating effectiveness of mobile browser security 

warnings. ICTACT Journal on Communication Technology, 7(3), 1373-1378. 

24. Patil, K. (2016). Request dependency integrity: validating web requests using 

dependencies in the browser environment. International Journal of Information 

Privacy, Security and Integrity, 2(4), 281-306. 

25. Patil, D. K., & Patil, K. (2016). Automated Client-side Sanitizer for Code Injection 

http://www.smdjournal.com/
file:///D:/Yogesh/My%20Publication/SMD%20Journal/www.smdjournal.com


Science Management Design 

Journal 
Journal Homepage: www.smdjournal.com 

ISSN: 2583-925X 

Volume: 2 

Issue: 1 

Pages: 16-21 

Science Management Design Journal (www.smdjournal.com) 23 

 

 

Attacks. International Journal of Information Technology and Computer Science, 

8(4), 86-95. 

26. Patil, D. K., & Patil, K. (2015). Client-side automated sanitizer for cross-site scripting 

vulnerabilities. International Journal of Computer Applications, 121(20), 1-7. 

27. Kawate, S., & Patil, K. (2017). An approach for reviewing and ranking the customers' 

reviews through quality of review (QoR). ICTACT Journal on Soft Computing, 7(2). 

28. Jawadwala, Q., & Patil, K. (2016). Design of a novel lightweight key establishment 

mechanism for smart home systems. In 2016 11th International Conference on 

Industrial and Information Systems (ICIIS) (pp. 469-473). IEEE. 

29. Patil, K., Vyas, T., Braun, F., Goodwin, M., & Liang, Z. (2013). Poster: UserCSP-user 

specified content security policies. In Proceedings of Symposium on Usable Privacy 

and Security (pp. 1-2). 

30. Patil, K., Jawadwala, Q., & Shu, F. C. (2018). Design and construction of electronic 

aid for visually impaired people. IEEE Transactions on Human-Machine Systems, 

48(2), 172-182. 

31. Kawate, S., & Patil, K. (2017). Analysis of foul language usage in social media text 

conversation. International Journal of Social Media and Interactive Learning 

Environments, 5(3), 227-251. 

32. Patil, K., Laad, M., Kamble, A., & Laad, S. (2018). A consumer-based smart home 

and health monitoring system. International Journal of Computer Applications in 

Technology, 58(1), 45-54. 

33. Meshram, V. V., Patil, K., Meshram, V. A., & Shu, F. C. (2019). An Astute Assistive 

Device for Mobility and Object Recognition for Visually Impaired People. IEEE 

Transactions on Human-Machine Systems, 49(5), 449-460. 

34. Meshram, V., Patil, K., & Hanchate, D. (2020). Applications of machine learning in 

agriculture domain: A state-of-art survey. International Journal of Advanced Science 

and Technology, 29(5319), 5343. 

35. Sonawane, S., Patil, K., & Chumchu, P. (2021). NO2 pollutant concentration 

forecasting for air quality monitoring by using an optimised deep learning 

bidirectional GRU model. International Journal of Computational Science and 

Engineering, 24(1), 64-73. 

36. Meshram, V. A., Patil, K., & Ramteke, S. D. (2021). MNet: A Framework to Reduce 

Fruit Image Misclassification. Ingénierie des Systèmes d'Information, 26(2), 159-170. 

37. Meshram, V., Patil, K., Meshram, V., Hanchate, D., & Ramteke, S. (2021). Machine 

learning in agriculture domain: A state-of-art survey. Artificial Intelligence in the Life 

http://www.smdjournal.com/
file:///D:/Yogesh/My%20Publication/SMD%20Journal/www.smdjournal.com


Science Management Design 

Journal 
Journal Homepage: www.smdjournal.com 

ISSN: 2583-925X 

Volume: 2 

Issue: 1 

Pages: 16-21 

Science Management Design Journal (www.smdjournal.com) 24 

 

 

Sciences, 1, 100010. 

38. Meshram, V., & Patil, K. (2022). FruitNet: Indian fruits image dataset with quality for 

machine learning applications. Data in Brief, 40, 107686. 

39. Meshram, V., Thanomliang, K., Ruangkan, S., Chumchu, P., & Patil, K. (2020). 

Fruitsgb: top Indian fruits with quality. IEEE Dataport. 

40. Bhutad, S., & Patil, K. (2022). Dataset of Stagnant Water and Wet Surface Label 

Images for Detection. Data in Brief, 40, 107752. 

41. Laad, M., Kotecha, K., Patil, K., & Pise, R. (2022). Cardiac Diagnosis with Machine 

Learning: A Paradigm Shift in Cardiac Care. Applied Artificial Intelligence, 36(1), 

2031816. 

42. Meshram, V., Patil, K., & Chumchu, P. (2022). Dataset of Indian and Thai banknotes 

with Annotations. Data in Brief, 108007. 

43. Bhutad, S., & Patil, K. (2022). Dataset of Road Surface Images with Seasons for 

Machine Learning Applications. Data in Brief, 108023. 

44. Pise, R., & Patil, K. (2022). Automatic Classification of Mosquito Genera Using 

Transfer Learning. Journal of Theoretical and Applied Information Technology, 

100(6), 1929-1940. 

45. Sonawani, S., Patil, K., & Natarajan, P. (2023). Biomedical Signal Processing For 

Health Monitoring Applications: A Review. International Journal of Applied Systemic 

Studies, 44-69. 

46. Meshram, V., & Patil, K. (2022). Border-Square net: a robust multi-grade fruit 

classification in IoT smart agriculture using feature extraction based Deep Maxout 

network. Multimedia Tools and Applications, 81(28), 40709-40735. 

47. Suryawanshi, Y., Patil, K., & Chumchu, P. (2022). VegNet: Dataset of vegetable 

quality images for machine learning applications. Data in Brief, 45, 108657. 

48. Sonawani, S., & Patil, K. (2023). Air quality measurement, prediction and warning 

using transfer learning based IOT system for ambient assisted living. International 

Journal of Pervasive Computing and Communication, Emerald. 

49. Meshram, V., Patil, K., Meshram, V., & Bhatlawande, S. (2022). SmartMedBox: A 

Smart Medicine Box for Visually Impaired People Using IoT and Computer Vision 

Techniques. Revue d'Intelligence Artificielle, 36(5), 681-688. 

50. Meshram, V., Patil, K., Meshram, V., Dhumane, A., Thepade, S., & Hanchate, D. 

(2022). Smart low cost fruit picker for Indian farmers. In 2022 6th International 

Conference On Computing, Communication, Control And Automation (ICCUBEA) 

(pp. 1-7). IEEE. 

http://www.smdjournal.com/
file:///D:/Yogesh/My%20Publication/SMD%20Journal/www.smdjournal.com


Science Management Design 

Journal 
Journal Homepage: www.smdjournal.com 

ISSN: 2583-925X 

Volume: 2 

Issue: 1 

Pages: 16-21 

Science Management Design Journal (www.smdjournal.com) 25 

 

 

51. Chumchu, P., & Patil, K. (2023). Dataset of cannabis seeds for machine learning 

applications. Data in Brief, Elsevier, 108954. 

52. Meshram, V., Patil, K., & Bhatlawande, S. (2022). IndianFoodNet: Dataset of Indian 

Food images for machine learning applications. Data in Brief, 107927. 

53. Meshram, V., Patil, K., & Ruangkan, S. (2022). Border-net: fruit classification model 

based on combined hierarchical features from convolutional deep network for Indian 

fruits. Multimedia Tools and Applications, 81, 4627-4656. 

54. Meshram, V., & Patil, K. (2023). Border-Net: fruit classification model based on 

combined hierarchical features from convolutional deep network for Indian fruits. 

Multimedia Tools and Applications, 82, 22801-22830. 

55. Patil, K., & Pise, R. (2023). Automation of coconut plantation system using sensors 

and wireless technology for smart agriculture. IETE Journal of Research. 

http://www.smdjournal.com/
file:///D:/Yogesh/My%20Publication/SMD%20Journal/www.smdjournal.com

