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Abstract 
In the Internet of Things (IoT), a huge number of applications are connected together to provide communication around the globe. The major issues which are present in the IoT network are lack of communication quality, minimum utility and maximum in the network. Mainly to overcome this drawback in this article a decentralized clustering-based energy optimization and optimal data transmission model (DCEOD) is developed. The core concentration of these models is providing efficient clustering 
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1 Introduction
The notion of the internet of things (IoT) has played a significant role in recent times in merging the practical and digital worlds by means of linking gadgets [1]. Many practical uses, such as connection in smart cities [3], smart health devices [4] and smart cars and so on [5] and all are connected in a single network. The major applications where IoT place an important role are security management [6], traffic management, classification of internet devices and its quality of service [7]. Because of the usage of huge number of devices and data then network quality is reduced and maintaining the storage and processing power is so limited and it lacks the reliable communication [8]. In particular reliable communication is required for the data transmission in a proper predefined time period without any delay and their quick response with extremely low delay [9]. One of the most challenging issues which need to get immediately addressed is maintaining the reliable path with minimum delay [10]. For that purpose in the article decentralized clustering based energy optimization and optimal data transmission model is developed in the IoT environment. Here we highlight the major contribution of the article. 
2 Related Works 
Weidang Lu et al. discussed utilizing OFDM in a UAV-powered IoT network to reduce interference and boost the sum average transmission rate of two ground nodes in [11]. Through downlink WPT, two UAVs gave power to two ground nodes. In the uplink, UAVs receive data from ground nodes with harvested energy by orthogonal subcarriers. In [12], The electrical power allocation approach was created by Dimitrios Pliatsios et al. to enhance the general system performance. To enhance the system efficiency, the maximum power is divided between every band and assigned PSO to each band. In [13], Oluwagbenga Paul Idowu et al., proposed PSO based neural network to connect brain-computer interface and IoT devices to predict the movement from EEG signals. these methods have more complexity. By using multi-UAV enabled mobile edge computing systems, Cheng Zhan et al. discussed in [14] giving IoT devices further computational advancement. The KKT algorithm's concept is used with a different efficiency technique to get over the efficiency issue. 
In [15] vinod jain et al., presented intrusion detection techniques in IoT applications to avoid malicious attacks and improve the network lifetime by using a genetic algorithm. To test the effectiveness of the suggested method, a KDD99 cup data set was used. In [16] Osama Egarhy et al., mentioned the optimization problem in Narrowband IoT was resolved by using a resource allocation approach. The power, pace, and delay of the suggested work have all been compared. A dynamic multiple-choice knapsack method was created by Vineet Dhaimodker et al. in [17] to address the IoT optimization challenge and identify intrusions, falls, and fires. This mechanism improves the energy consumption at the same time network lifetime of the network is less comparatively. In [18] Asmaa Mohamed et al., proposed a new clustering algorithm employing coyote optimization, a fuzzy logic algorithm-based technique, to extend the network's lifetime and lower energy use. Cluster head selection is based on fuzzy logic, it will be a more effective method to select CH. In [19] Douglas D. Lieira et al., mentioned improving the efficiency and minimizing the latency of IoT networks by using edge computing with the grey wolves optimization technique. The algorithm has decided and allocated the availability by calculating the fitness of each Edge. 
In [20] Vinita Yadav et al., proposed a hybrid bio-inspired algorithm in the fog computing field. To improve energy consumption and makespan services in IoT fog environment by using hybrid GA and PSO. In [21] Ines Lahmar et al., To Improving network lifetime and reducing energy consumption in DIoT and WSN by using type2 fuzzy optimization to find the least energy-intensive path from the starting point to the final destination. In [22] Mohamed Abd Elaziz et al., to enhance operational efficiency and efficiency in an artificial ecosystem-optimized IoT cloud fog environment. During the AEO process, this algorithm locates the best optimum solution and improves exploitation capability. A current mode signaling approach was introduced by Himani Bhardwaj et al. in [23] to mimic connection architecture in order to minimize latency and energy usage. Regretfully, the suggested method has a shorter network lifetime and higher latency. Table 1 provides a description of the prior study overview.
Table 1 - Previous Research Summary

3. Proposed DCEOD Model:
We discuss the network model and the core modules which are present in the proposed process in the section. It is important to have an efficient internet-based communication system to improve the well-being of mankind. Our DCEOD model consists of the work flow of it is described in the figure 1.

3.1 System Model:
   The three-tiered fog computing architecture, functionality is supported in this paradigm and is symbolized by a scheduler node and quantity of fog resources on the edge tier, stationary IoT end devices on the fog tier, and a conventional cloud data hedules them to the appropriate fog resources or the cloud in accordance with the model goal. Requests or additional inquires, are messages from the device that include application-specific data that the fog node processors can 

3.2 Energy Model:
   Together with the energy used for data transmission, the energy used for request processing is included in the energy consumption for offloading. To transfer data from a mobile device to a base station at a specific time t, we thus define the transmitting energy usage as:
3.3 Decentralized Clustering Model:
   This technique makes use of mapped variables. T2FS has several advantages over T1FS, the main one being better uncertainty management (fuzzifier, rule base, and defuzzifier chores) due to more additional characteristics, including degrees of freedom (residual energy, traffic, distance, buffer).
3.3.1 Fuzzifier: An instrument that transforms precise values into fuzzy ones is called a fuzzier. The residual energy, buffer size, traffic status, and distance are the fuzzy inputs used in this study. Language variable and membership value play key roles in describing crisp value in a given circumstance in a fuzzy set. These imprecise collections of linguistic variables consist of utterances or phrases rather than books. In the same way, we may categorize language terms as "low," "medium," and "high" in relation to buffer rate, traffic status, and residual energy. Words like "close," "medium," and "far" can be defined in language to indicate different distances. In this work, we use trapezoidal and triangular functions to build membership functions for each linguistic variable, based on the characteristics of the input parameters. Fuzzy logic systems, triangle and trapezoidal membership functions are frequently utilized.  
3.3.2 Rule Base: Fuzzy rules are computed in this study taking into account two output parameters Optimal Path (OP) and Fitness Value (FV)) as well as the input parameters of Buffer Size (BZ), distance, Traffic Status (TS), and Residual Energy (RE). The value of fuzzy rules depends on the language and input variable values. The IF-THEN rules define the fuzzy rules, which are then produced by the Mamdani system. 
3.3.3 DE fuzzifier: One process that converts the fuzzy output into an accurate value is defuzzification. A defuzzification of technique acts as the focal point. To im. Cluster maintenance might include fuzzy rule reevaluation, periodic membership value updates, and response to network environment changes. It is probable that the suggested approach includes methods to deal with network changes, guaranteeing that the clusters continue to be efficient in maximizing data routing, energy efficiency, and other network goals.
3.4 GA based Optimization Model:
Although dynamic programming can address the energy optimization problem, the dynamic programming approach requires a lot of memory. We may utilize approximation algorithms like GA and PSO to tackle this problem without requiring more space. The idea of "survival of the, Mutation, Setting up, and Selections.
1) Initialization: The initial population consists of a collection of people, each of whom has the potential to solve the current issue. A collection of characteristics known as Genes may be used to describe each individual. Each gene in this challenge reflects the device's setup.
4. Simulation Results:
The following experiments were conducted using NS2 simulator which is the combination of C++ and object tool command language. In addition to comparing the results with previous methods like TFHHO [21], AESSA [22], and POCMA [23], the performance of the proposed DCEOD method is assessed using the following output parameters: Data success ratio (%), 

4.1Data success rate is the proportion of successfully transferred data packets to all packages sent across the network. Figure 2 displays the results of the data success rate computation.
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Figure 2: Performance of Data success ratio calculation
Form figure 2, the proposed DCEOD method attains the maximum delivery ratio of 93% when compared to the other routing methods of TFHHO has 74%, AESSA has 79% and POCMA has 85%. The higher data transmission rate shows the network reliability and effectiveness in data transmission.
4.2 Throughput: It is defines as the rate of speed at which the data packets transferred from source to destination. The figure 3 shows the performance of throughput.
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Figure 3: performance of throughput calculation
4.3 Routing overhead: It is defined as the amount of data control packets produced by the protocol for maintains additional network traffic. The figure 4 shows the performance of routing overhead calculation.
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Figure 4. Performance of routing overhead calculation
4.4Measured as the ratio of unsuccessfully transferred data packets to all data packets sent across the network, data loss rate is specified. Figure 5 illustrates how well the data loss rate computation performed.
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Figure 5. Performance of data loss rate
Form figure 5, the proposed DCEOD method demonstrates the lowest data loss rate of 9% when compared to the existing techniques which showing its effectiveness in reducing data loss and enhance the data transmission effectively.
4.5 Average Delay: It is the typical amount of time needed for a data packet to travel from its origin to its destination. It has a ms measurement. The average delay's performance is displayed in Figure 6. 
[image: ]
Figure 6. Average Delay calculation
Table 3. Performance of existing methods and proposed method

5 Conclusion
This model is mainly developed to improve the efficiency and reliability of the devices which are present in the IoT environment. From the experimental result it is proven that 
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