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Abstract 
The technology known as the Internet of Things (IoT) is utilized in a variety of fields, including the medical field, industry, commerce, military, and health care. Due to the limitations which are present in the IoT network like low battery power, lower computational capability and unstable link available, the efficiency of the devices is significantly reduced that affects the lifespan. 
Index Terms: Internet of Things (IoT), Hybrid Energy-Efficient Clustering, Path Optimization Process, Genetic Algorithm and Optimal Path Selection Process
1 Introduction
The Internet of Things (IoT) is a rapidly developing technology that is being applied in wireless applications worldwide [1]. The main objective of this technology is to achieve efficient data collection and transmission to the particular area which is present in a remote way [2]. Due to the movement of the ultra-huge amount of data achieving maximum efficiency [3] at the time of data transmission of the smart devices becomes complicated [4].
The IoT technology greatly increases the number of services available in a huge way [5]. In recent times the major applications where IoT play a maximum role or environmental monitoring [6], industrial applications, healthcare and smart home applications [7]. However, the rapid growth of the devices which are present in these technologies reduces the performance in terms of the increase of delay and high-power utilization [8]. So that it becomes very essential to optimize the data processing of this heterogeneous IoT network [9]. Mainly to reduce the power utilization and two transmit the data in an optimal path to reach the destination [10] in this article A hybrid energy efficient plastering with path optimization using genetic algorithms is developed. The article's primary contribution is explained in the following manner.
2 Related Works
In [11] Jinhwan jung et al., proposed to maintain the multiple QoS parameters by using slot scheduling. Channel and slot scheduling, as well as medium access period management, these two mechanisms have low complexity in IoT networks. In [12] Khandaker Foysal Haque et al., developed tree topology in RPL based on object function. For Route optimization, the Object function has many metrics like ETX and RSSI. To evaluate the energy efficiency the ETX and OF were involved. Rashmi Sahay et al. discussed utilizing the destination-oriented directed Acyclic graph technique in [13] to arrange the sensor nodes in IoT-LLNs. The traffic between the source and destination nodes is computed by the suggested IoT-LLNs. Rajendra Prajapat et al. suggested in [14] that k-cluster schemes and a neighbor discovery method be used to optimize the network lifespan of the cognitive radio sensor network. The primary goal of the suggested architecture was bi-channel connection. 
In [15] N.Prakash et al., developed the battery life and power utilization of IoT by using QoS for conveying. At the same time, the lifetime of the networks has very low throughput. The proposed system has service level agreements, service providers, and clients in IoT. Mayank Agarwal et al. suggested in [16] that the method be implemented depending on battery power in order to extend the network's lifespan. The proposed algorithm is implemented on MANET to make the battery life better. In [17] Abderrahim Zannou et al., mentioned selecting the cluster head by using the lightweight algorithm in this proposed technique. To perform and distribute the data to source and destination by using cluster head is carried out. In [18] Bin Yuan et al., improves the security of smart cities in IoT-based mechanisms by using Knowledge-based networking and software-defined networking. SDN controller calculates the multiple routes of data transmission. 
In [19] Jianqing Liu et al., mentioned solving the optimization problem by using the parametric transformation technique in wireless IoT. to reduce energy use by switching to a cognitive radio mesh network that is supported by the grid. In [20] Cheng Cheng Zhang et al., solve the optimal routing problem by integrating routes in EPIC, scheduling the packets, and sending the packets over the routes. It can reduce the overall delay in the networks. In [21] Xabier Saez-de-camara et al., proposed an anomaly detection method to avoid attacks on real-time networks. To find the problems in FL settings, the suggested cluster technique is completely integrated with the FL workflow. Muhammad asad et al. suggested in [22] that 5G networks use an end-to-end QoS provisioning strategy. The client satisfies their own QoS needs by selecting the best access devices. In [23], Rani et al. suggested utilizing a social relationship-based energy-efficient routing strategy to increase the reactive IoT's connection and dependability. Based on the nodes' buffer capacity, remaining energy, and sending feasibility level, a routing decision is made. The earlier research-based details are given shortly in the table 1.

3. Proposed HECPGA Approach
A hybrid energy efficient clustering algorithm as introduced in the section mainly to reduce the power utilization and the delay occurrences of the heterogeneous IoT environment. Additionally, to achieve optimal path selection among the source and the destination the concept of GA based optimal path selection is utilized. The work flow of the HECPGA is described in figure 1.

Figure 1 – Proposed HECPGA Model
3.1 Energy Analysis:
   To address the issue of energy-efficient optimal beaconing control, a research study is developed to define an optimization problem of the beaconing control for epidemic routing. In terms of energy consumption savings, the research determines the ideal threshold policy and shows that it performs better than the constant beaconing rate. The study of n-Epidemic routing's energy efficiency is done. In contrast, simple epidemiological routing communicates the message if the node nods at least one surrounding node. Epidemic routing transmits if there are at least n nearby nodes. Our approach works by means of a scanner mechanism, whereby a node that wants to send a message looks for neighbors and transmits the message to nodes that are in the area (those that reply to the scan command). Since the energy consumption in this case is proportional to the expected number of transmission times throughout the message's lifetime T, it can be shown as follows:
   where is the come across rate with other nodes (depending on the equation's parameters in Table I, the number of is less than one), is the fraction of active nodes that are still waiting for the copy by time t, and are specie positive constants that weight the energy consumption of each scan or response, respectively. The total energy consumed at time T is expressed by this formula, which is denoted by (X(T):
3.2 GA based Path Optimization:
   A genetic algorithm is a type of algorithm that uses evolution to solve optimization problems. It draws inspiration from nature. It uses its special operators, such choosing, cross-over, and change, to solve a problem. In this work, the use of genetic algorithms optimizes the power consumption of routing in mobile Ad hoc networks. The network's lifespan is extended by 1. Choosing a routing path with fewer nodes 2. Picking the routing path nodes with the highest RBP (remaining battery power) values. In GA, the evaluation of chromosomal fitness (routing routes) is crucial. It determines fitness by choosing nodes with high RBP values and minimal numbers of nodes. The way the fitness function operates is as follows: Assume that a routing path has N nodes.  Routing route nodes, ARBP stands for average remaining battery power.
Fitness = (1/N + ARBP)/2
Hence, ARBP and 1/N are averaged to determine fitness. smaller is the 1/N and smaller is the fitness when there are more nodes. Fitness therefore has a direct relationship with average remaining battery power and an inverse relationship with the number of nodes. The following is the suggested evolutionary method for determining a power-aware routing plan for IoT:
3.3 Hybrid Energy-Efficient Clustering:
   The Internet of Things is primarily characterized by its heterogeneous networks, which include of a sink/base station and linked but limited devices. In this network, there are nodes with limited storage capacity, nodes that take longer to operate, nodes with restricted energy usage, nodes with erratic connectivity, etc. The heterogeneous network is now separated into clusters, with a CH for each cluster. The execution time and the residual energy are the two parameters that are considered while selecting the CHs. It is best to use these criteria while selecting a CH. 
4. Simulation Results:
By using the NS3 simulator, we assessed the efficiency of the CFLAD [21], BSFCM [22], and EEROI [23] protocols to analyses the proposed HECPGA. Numerous factors are included in the process, including the packet delivery ratio (%), throughput (kbps), packets for routing above you, consumption of energy (joules), and efficiency of energy use (joules). Table 2 lists the input parameters that are taken into account for this study.
Table 2 – Parameters Settings
4.1Packet delivery ratio: The percentage of data packets that are successfully delivered to their intended destinations relative to the total number of packets transmitted for transmission is known as the packet delivery ratio. The packet delivery ratio computation is displayed in Figure 2.
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Figure 2. Performance of Packet delivery ratio
The existing methods of CFLAD, BSFCM, and EEROI has packet delivery rate of 69%, 75% and 82% respectively whereas the proposed method HECPGA achieved highest delivery ratio of 96%. This shows the transmission performance of the proposed method.
4.2 Throughout: It refers to the rate of speed of successful transmission of the data packets form origin to target. Figure 3 shows the throughput calculation.
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Figure 3. Performance of throughput
Due to the fast and efficient routing algorithm, the proposed HECPGA method has achieved the 425 kbps whereas the existing technique of CFLAD, BSFCM, and EEROI of 189 kbps, 224kbps, and 276 kbps correspondingly. Hence this indicates that the data packets reached destination efficiently. 
4.3 Routing Overhead: This is the extra packet that the routing protocol generates in order to control the system's traffic through the network. Figure 4 displays the routing overhead effectiveness. 
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Figure 4. Performance of routing overhead
The proposed HECPGA method has routing packets of 289 packets which is low when compared to the existing technique of CFLAD - 561 packets, BSFCM - 532 packets, and EEROI - 486 packets. This confirms that the proposed HECPGA method has highly efficient management network.
4.4 Energy Efficiency: It is referring the amount of energy utilized by the data per unit for transmitting the data from source to destination. The figure 5 shows the energy efficiency.
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Figure 5. Performance of Energy Efficiency
The presence of the efficient routing protocol, reduce the power consumption in data transmission. Hence the proposed HECPGA system has high energy efficiency of 468 joules whereas the existing techniques have low energy efficiency. This indicates the more optimized energy optimization method.
Energy consumption: This indicates how much energy the routing protocol uses overall. Figure 6 displays the energy usage performance.
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Figure 6. Performance of Energy consumption
Comparing the suggested HECPGA protocol to the current method, it uses 135 joules less energy. This demonstrates that the suggested approach is the most energy-efficient of the alternatives, and table 3 presents the method's end outcomes.
5 Conclusion
We presented a hybrid energy-efficient grouping methodology in this work to enhance the heterogeneous IoT and environment's effectiveness. The clustering process, optimum path selection procedure, and energy analysis are the three primary facets of this approach. The computer model demonstrates how a suggested approach reduces the quantity of intermediary nodes between the source 
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