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Abstract

As we observe in our day to day life, the garbage that is thrown on the roads will be
collected by the sweepers. This is mainly because of the random appearances of street
garbage. In this application we implement the street cleanliness calculation and assessment of
the garbage visually. This will be led to the development of clean city. The user has the
provision to upload the image and assess the information.
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1.Introduction

A smart city is an urban area that uses state-of-the-art technologies such as the Internet of
Things (1oT),Cloud computing [2] and other information technologies to manage and assess
the resources and environment of a city in an efficient way [8]. The smart city concept
integrates information and communication technology, and various physical devices
connected to the network to optimize the efficiency of city operations and services
[7].However, due to the rapid development of a smart city managers are facing huge
challenges in how to develop and maintain urban infrastructure. Street cleanliness represents
the spiritual outlook and humanistic atmosphere of a city. Keeping the streets clean is good
for the development of modern cities. Currently, many major cities regard urban street
cleanliness as one of the primary tasks of urban civilization. If the urban street cleanliness
level does not pass the predefined standard, it will have a serious effect on citizen’s
satisfaction and also affect the overall reputation of the city. The European city cleaning
network summit also points out that cleaning streets timely is an effective way to improve

city cleanliness [6].

2.Previous Works:

As the country is developing day by day, responsibilities of each individual also increase

especially when it comes to the maintenance of the country. This, problem mainly arises in

urban places where population is more. In our daily life we find many garbage thrown on the

road especially in the open plots or during any festival etc. It creates a problem to the persons

of that residency. Based on the observations and the literature surveytaken, we found that
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many of the webpages are lacking with the assessing of information i.e. For e.g. if the user
has reported the complaint, then no immediate action or reply is sent to the user to solve the
problem.

3.Proposed system:

To overcome the disadvantages of existing system, proposed system came with the
research on building a python-based webpage that helps the user to upload the image and post
the complaint and will be receiving the reply. The main feature of this application is image
detection which uses main concepts of neural networks i.e. CNN and Faster R-CNN which
helps in identifying the image and counting the garbage along with many of the machine
learning libraries and modules like OpenCV etc.
4.Main Technologies used in the Application:
1)Python:

Python is a programming language which supports object oriented, functional concepts and
many features. The main reason python language used is due to the flexibility in the code and
easy to use. Apart from that it supports and contains lot of machine libraries and deep
learning concepts.

2)Django:

Django is a web-based python framework which supports lot of databases and ORM (object
relational mapping). It provides a look and feel structure to the application through MVC.

5.Algortihms:
5.1.CNN:

Convolutional Neural Networks (CNN) is one of the main concepts of Neural networks that is
used mainly for image detection. CNN is named after due to the hidden layers. The CNN
mainly consists of 4 layers:

Convolution layer: apply filter o the image

ReLu layer: remove negative values

pooling: Decrease the computational complexity (Max pooling).

fully connected layers (combine the shrink filters into a single one)
5.2.R-CNN:

It stands for Regional Convolutional Neural network and in R-CNN we have
R-CNN

Fast R-CNN
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Faster R-CNN

R-CNN mainly comprises of a RPN (regional proposed Network) which is responsible for the
square shapes to identify the image and R-CNN detector.

In this application we have used Faster R-CNN algorithm because it has more accuracy to
detect and quantify the image.

6.Results
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Fig 2: image detection
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Fig 3: quantify the image
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Fig 5: the user who have uploaded the images and their garbage counts.
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Fig 6: the admin sending the reply to the complained users.
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Fig 7: the users viewing the status sent by admin
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The development of novel technologies has driven a numberof cities into the way to smart
cities. Street cleanliness isone of the concerns for smart cities. Consequently, thispaper
proposes a novel urban street cleanliness assessmentapproach using mobile edge computing
and deep learning.A visual street cleanliness road diagram is presented, suchan automated
system can help city administrators to knowthe cleaning state of the street easily. It has
proved usefulSeveral directions for future work are possible. Thesedirections are described as
follows:*We plan to develop a solution that can automaticallyimplement image filtering
preprocessing at the mobile edge because manual filtering greatly affects thereal-time
transmission and wastes time.Our model contains common street garbage data.However, the
model does not play a great role inthe uncommon garbage data. Thus, the training data needs
to be further expanded to improve the accuracy of the model.Our model is always used on
sunny days, and the cleanliness on rainy days is also worth studying inthe future.

8.References

[1] M. Armbrust, A. Fox, R. Griffith, A. D. Joseph, R. Katz, A. Kon-winski, G. Lee, D.
Patterson, A. Rabkin, I. Stoica et al., “A view ofcloud computing,” Communications of the
ACM, vol. 53, no. 4, pp.50-58, 2010.

[2] C. Badii, P. Bellini, D. Cenni, A. Difino, P. Nesi, and M. Paoluc-ci, “Analysis and
assessment of a knowledge based smart cityarchitecture providing service apis,” Future
Generation ComputerSystems, vol. 75, pp. 14-29, 2017.

[3] C. Balchandani, R. K. Hatwar, P. Makkar, Y. Shah, P. Yelure, andM. Eirinaki, “A deep
learning framework for smart street clean-ing,” in IEEE Third International Conference on
Big Data ComputingService and Applications, 2017, pp. 112-117.

[4] A. Borozdukhin, O. Dolinina, and V. Pechenkin, “Approach to thegarbage collection in
the smart clean city project,” in InformationScience and Technology (CiSt), 2016 4th IEEE
International Colloquiumon. IEEE, 2016, pp. 918-922.

[5] L. J. C. Brinez, A. Rengifo, and M. Escobar, “Automatic waste clas-sification using

computer vision as an application in colombianhigh schools,” in Networked and Electronic
Media, 2017, pp. 10 (5.)-10 (5 .).

[6] N. T. Buck and A. While, “Competitive urbanism and the limitsto smart city innovation:
The uk future cities initiative,” UrbanStudies, vol. 54, no. 2, pp. 13-43, 2017.

[7] A. Cocchia, “Smart and digital city: A systematic literature re-view,” pp. 13—43, 2014.

[8] ETSI, “Eurropean Telecommuunication Standards Institute (ET-SI), Mobile Edge
Computing[EB/OL],”  http://www.etsi.org/technologies-clusters/technologies/mobileedge-
computing, 2016,[Online; accessed 3-December-2016].

[9] FengLei, “IBM, Microsoft, ali and other giants use Al to exploresmart cities,”
http://news.ifeng.com/a/20170622/51302864 0.shtml, 2017, [Online; accessed 22-July-2017].

Page | 169 www.junikhyat.com Copyright ® 2020 Authors



