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Abstract- Intelligent functionality is provided to every objects with the help of wireless sensors by the internet. Since the past 

few years, all are facing some problems to develop effective and intelligent protocols to integrate a large number of smart 

objects in distributed computation environments. However, the main difficulty for smart and distributed system designers lies 

in the combination of a huge number of heterogeneous components for rapid, low cost, and effective functionalities. In this 

article, we are going to propose semiology and intelligent based framework on the Garbage bins to provide the perfect service 

by connecting the sensors to the garbage bin, from these sensors collect the information from the bins within less time. 
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I. INTRODUCTION 
 

Mutable situations are based on different types of 

intelligent things working together without human 

involvement to make their lives comfortable. Such a wise 

environment is intended to satisfy and improve individual 

knowledge by replacing dangerous work with smart IoT 

things. These smart things while working in a smart 

environment can provide services ranging from social, 

economic, environmental, safety to health, and improved 

lifestyle.  

 

To connect these items, while considering their limited 
resources (battery capacity, data handling capacity, and 

storage, etc.), academic and industrial researchers have 

proposed low power development microelectronics and 

Internet Protocol (IP) networking and radio protocol for 

edge computer. The latest version of Internet Protocol 

(IPv6), known as the next generation Internet, has the 

ability to host a large number of smart objects that will be 

connected to the internet. This technology is measured by 

regulatory bodies, led by the Internet Engineering Task 

Force (IETF), to make them accessible to everyone. One 

of the goals of the IETF is to make smart people items that 
will consume limited power, be IP enabled, and become an 

integral part of open services the Internet. 

 

On the other hand, the popularity of the Web for 

applications is to provide standard access to widely 

available devices such as office computers, laptops, smart 

telephones, and game consoles to be integrated through the 

universal platform for the smart applications, where every 

object of smart application can offer its functionality as a 

service that allows other objects to interact with them 

dynamically. The functionality offered by such devices 
may be sensor data, temperature measurement, etc. (in the 

dynamic environment of health services), referred to as 

smart object service. Unlike the traditional Web service 

applications, which are primarily the virtual entity, the 

smart object services provide real-time data of the physical 

world. The intelligent system thus can support a more 

effective decision-making process. However, the key 

challenge for designers is the integration of a large number 
of heterogeneous components to manage and share 

information automatically.  

 

Therefore, the architecture and execution of such systems 

must be consistent with the application requirements, in 

terms of functionality, execution, reliability, autonomy, 

and safety, while retaining design and manufacturing costs 

as low as possible. In this regard, researchers have adapted 

different knowledge management techniques like case-

based reasoning, probabilistic graphical models, artificial 

neural networks, semantic networks, along with their 
logical representations. Among these techniques, semantic 

networks and logical representations are widely used for 

managing and sharing of information among smart 

objects. The wide usage of semantic networks is due to its 

multiple advantages compared to others.  

 

For example, uniform knowledge sharing in the presence 

of different operating platforms, hardware standards, and 

languages of smart objects is not addressed effectively 

other than semantic networks. However, in semantic 

network-based frameworks, the rich context-awareness 

and Quality of Service (QoS) attributes of smart objects 
are not considered. Therefore, a framework to manage the 

complexity and uniform sharing of knowledge between 

smart heterogeneous system components is needed.  

 

To address these limitations, researchers have used office 

computer technology as Transmission Control Protocol / 

Internet Protocol (TCP / IP) and Service-Oriented 

Architecture (SOA).  
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SOA solves these problems with the help of semantic web 
technology, where the device objects work together and 

provide their functionality as services (descriptive, 

reusable, and well-defined software components). 

 

The Semantic Web is dealing with complex issues 

(communication between hundreds intelligent objects) and 

interactions (same data integration, obtained from 

differences sources) with the help of ontology. In fact, 

ontologies are an invisible model of a defined set of 

concepts involved in the management and sharing of 

information in a particular domain. Ontology is the official 

way of expressing device specifications, concepts, and 
other organizations they are thought to exist in a particular 

domain and the relationships between them. Ontologies 

ensure interoperability within applications without poor 

domain description information. However, ontology 

languages do not have the capacity to form partial or 

partial domains knowledge, and uncertainty is present in 

almost every aspect of ontology engineering. 

 

Traditionally, contextual awareness, which is considered 

an integral part of intelligent programming in distributed 

computer systems, defined as location, speed, time, and 
the same physical attributes of an object or device. 

However, it should also take into account the current state 

of nature. Therefore, modeling a theme is a difficult task 

as it can cover everything around it application.  

 

In addition, useless interactions between the edge elements 

should also be considered to understand the behaviour of 

the complete system. Especially, in the case there, if more 

there is one smart thing that offers the same or similar 

resources to other things on top of it request, in such cases, 

the biggest challenge of asking for something would be 

getting the best service while processing content 
awareness and QoS features. 

 

II. LITERATURE SURVEY 
 

1. Garbage monitoring system using IoT (2017): 
Nowadays certain actions are taken to improve the level of 
cleanliness in the country. People are getting more active 

in doing all the things possible to clean their surroundings. 

Various movements are also started by the government to 

increase cleanliness. We will try to build a system which 

will notify the corporations to empty the bin on time. In 

this system, we will put a sensor on top of the garbage bin 

which will detect the total level of garbage inside it 

according to the total size of the bin.  

 

When the garbage will reach the maximum level, a 

notification will be sent to the corporation's office, and 

then the employees can take further actions to empty the 
bin. This system will help in cleaning the city in a better 

way. By using this system people do not have to check all 

the systems manually but they will get a notification when 

the bin will get filled. 

2. A Survey on IOT Based Smart Garbage Monitoring 

System (2018): 

Waste management is a big issue in the world. Many 

countries provide different methods for garbage 

management and maintain cleanliness of surroundings. In 

India there is improper waste management and people also 

not maintain the cleanliness of environment. At many 

places the garbage containers are overflow but GCT 

(Garbage Collection Truck) not arrives. Also with the 

increase in the population of country current garbage 

collection system not capable to maintain the green 

environment. There are many kinds of problems arises due 
to improper garbage collection like the ugliness of 

environment, spread many diseases. There are various 

techniques comes out for monitoring garbage collection. 

In this paper, we study and discuss this various technique 

for garbage monitoring. 

 

3. Carles Gomez, Stefano chessa, Internet of Things for 

enabling smart environment [2019]: 

 The IOT is a computing paradigm where by everyday life 

objects are argumented with computational and wireless 

communication capabilities. In this paper represents a 
major challenge to identifying the most suitable 

communication solution for a smart environment. 

 

4. A survey of knowledge representation in service 

robotics David Pavlices, Yu Sun [2019]: 

This paper represents learning, understanding and 

representing notations as manipulations for task execution 

by robots. The task of robot learning and problem solving 

is board, as it integrates a variety of tasks such as object 

detection, activity recognition, knowledge representation 

techniques and we are mainly focusing on the knowledge 

representation. 
 

5. Quality of Service-Aware web services discovery, 
selection, composition and applications, Sarathkumar 

Rangarajan [2020]: 

Service-Oriented Architecture (SOA) has emerged as an 

advancement of distributed computing. SOA ia a frame 

work where software modulesare developed using 

straightforward interfaces and each modules serves a 

specific array of function. The first challenge to be 

addressed is to find efficient scheme for the prediction 

QOS. The second challenge is to search and compose 
suitable services with out the need to expertise in 

composition tools. 

 

6. Smart Garbage Monitoring System using IoT 

(2021): 

We are living in the era of Smart cities where everything is 

planned and systematic. The problem we are facing is of 

the population, which is rising rapidly. In recent years, 

urban migration has skyrocketed. This has resulted in the 

rise of garbage waste everywhere. Dumping of garbage in 
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public places creates a polluted environment in the 

neighborhood. It could cause a number of serious diseases 
to the people living around. This will embarrass the 

evaluation of the affected area. In order to reduce waste 

and maintain good hygiene, we need a systematic 

approach to tackle the problem. We propose a solution to 

this waste problem which manages the garbage waste 

smartly.  

 

This research paper proposes an IoT based smart system 

based on clean waste management that assesses the level 

of waste on dustbins through sensory systems. In this 

system the microcontroller is used as a visual connector 

connecting sensor and the IoT system. We have worked 
for a village in native village of UP under the scheme 

Unnat Bharat and the results have been promising. 

  

III. RELATED WORK 

 
1. Design: 

 

 
Fig 1. Design. 

 

The user first checks the co- ordinate matching. In co- 

ordinate matching their are five parameters they are 

keyword input, cloud server, Mrse keyword search, file 

info and keyword matched file. The user sends the input 

and checks in the cloud server. Using the Mrse keyword 

searching the file, if the keyword is matched it will give 
the result. Using the Triple DES Encryption/Decryption, 

the user and file verification it will give the result. 

 

2. Architecture: 

The ultrasonic sensors are mounted on the dustbins, using 

these ultrasonic sensors we can find out how much amount 

of material is filled. Here we used the python for sensing 

and transmitting the data. The collected data is transmitted 

wirelessly to the database using the application 

programming interface. Now the client/ user sends the 

HTTP request to the sensor in order to retrieve the 

information which is deployed by the sensors. In order to 

return servers sends the HTTP response to the client by 

referring the database. 

 
Fig 2. Architecture. 

 

IV. RESULT 
 

After the completeion of implementation the results were, 

 

  
Fig 3. Dustbins Dashboard Section. 

 

In the dashboard we can see all the trash levels of the 

dustbins at one place. Here we can observe that Dustbin 

ID:1 is filled with 17% which is in color of thick blue, the 

remaining part is an empty which is in light blue color. In 
the same way we can observe in the Dustbin ID:2. While 

coming to the Dustbin:3, it is filled with 81% when the 

trash level of the dustbins were going to full, then the thick 
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blue color turns into the red, this indicates us to remove 

the material(trash) in the dustbin. 
 

 
 

Fig 4. Dustbin details. 

 

By clicking on the Dustbin ID, we can get complete details 

of the Dustbin. The details like Dustbin Id, Dustbin 

Location, Current Fill Level of trash, Last Recorded time. 

 

 
Fig 5. Admin section. 

 

In the admin section, we can get complete details of the 

Dustbins readings, User details, and recent actions. In the 

Site administration, consists two sections API, 
Authentication and Authorization. In API section, it 

consists of two Sub section Dustbins, Readings.In 

Dustbins section, we can add Dustbin Ids and level of the 

trash by using sensors (Even with the help of users we can 

give the Dustbins Ids and trash levels of Dustbins when 

sensors won’t work). In Readings section, we can see the 

complete readings and details of the Dustbins. If we want 

to delete the history of old Dustbins in this section we can 

remove it. In Authentication and Authorization, in this 

section we can observe the user details and groups of 

users. 
 

V. CONCLUSION 

 
Smart systems operating in distributed computing 

environments are much different from traditional dynamic 

systems as they may interconnect hundreds of IoT nodes. 

The complexity in terms of heterogeneity restricts 

different devices to share integrated knowledge effectively 

with each other. SOA relies on web services and semantic 

web, the advanced form of web, handles the complexity 

with the help of ontologies. 
 

Whereas, techniques like case-based reasoning, artificial 

neural networks cannot be used to model incomplete 

domain knowledge effectively. Therefore, the proposed 

logic and semantic-based hybrid framework can handle the 

issue of uncertainty for uniform knowledge sharing in 

distributed computing environments. Evaluation results 

confirm the correctness of the proposed framework. In this 

article, we implemented on the dustbins to provide best 

services with low cost in an effective manner to provide 

smart environment. 
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