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Abstract 
In wireless communication the one of the best data transmission models is Mobile Ad hoc Networks (MANETs), which have found many applications to perform and efficient real time data transmission among the mobile devices. Certain challenges restrict the performance of mobile devices to achieve maximum efficiency and those design issues are high power utilization and data congestion. Mainly to overcome this drawback in this article an efficient network formation model with optimal path selection (ENOPSM) is developed. 
Index Terms: Mobile Ad hoc Networks (MANETs), Efficient Network Formation, Optimal Path Selection and Link Quality Establishment
1 Introduction
In recent times the wireless communication [1] rules the country so that occupies the attention of the maximum of the industrial and academic sector [2]. Mainly to transfer tremendous amount of data with highly cost effective [3] manners wireless communication is developed and it is used in mobile applications in the real time which is present in the fixed sophisticate infrastructure [4]. Later on to provide effective communication for the devices which are mobile in nature and it is a form of both infrastructure and infrastructure less network models called Mobile Ad hoc Network (MANETs) [5]. The nodes which are present in this mobile communication are otherwise called a router [6] it helps to forward the data to the neighbors who are present inside the coverage area of the particular device [7]. The current drawback in mobile communication is high congestion [8] at the time of data transmission among the huge number of devices [9] [10]. For that purpose in this article efficient network formation with optimal path selection is encouraged in the mobile communication. The major contribution of this article is described as follows. 
Mainly to provide optimal data transmission among the devices which are present in the mobile communication this proposed model is developed. The core modules which are present in this network are efficient network model creation, mobility model construction, link quality model and optimal path selection process. With the presence of these methods the overall performance of the devices which are present in the mobile communication is improvised and that leads to increase the lifespan of the network. This research worker is organized as follows. Section 2 describes the earlier research analysis related to the optimization path selection process in the mobile communication. Section 3 tiles the ENOPSM in terms of optimization and the network creation. Section 4 provides the experimental setup and result analysis. Section 5 concluded the carried work and it also discusses the limitation and future direction of research.
2 Related Works
In [11], author M. Arun explains ACEAMR, an Adaptive Congestion and Multipath Routing with efficient energy model which outperforms with higher throughput and improved energy efficiency but with high power consumption. In author [12], Yann Maret described MANETs, with dynamic topology and traffic here routing optimization is challenging. This framework explores Graph Neural Networks (GNNs) to enhance routing by adapting the GDDR framework for congestion mitigation with high delay. In [13], author A. Amuthan proposed DTQCAR, a Dynamic multi-stage Tandem Queue modeling-based Congestion Adaptive Routing, outperforming existing algorithms in packet delivery ratio but the drawback here is high overhead. In [14], author D. Deepa explained IoT connects physical objects through digital networks using the FPSOR algorithm to enhance MANET lifetime by minimizing data loss and computational overhead with high delay. In [15], author M. Malathi proposed a novel routing protocol that minimizes route failures during transmission. It utilizes channel quality, link quality and node energy levels, here the disadvantage is high delay. 
In [16], author Houda Moudn demonstrated MANETs thats popular for their dynamic and infrastructure-free communication, face security threats like the black hole attack. This framework proposes a scheme using ANFIS and PSO for effective black hole attack detection in mobile ad hoc networks and the disadvanatge here is high delay. In [17], author Rajathi L V explained the CCCH model, featuring a cluster coordinator-based CH election mechanism outperforms existing protocols in energy consumption with high overhead. In [18], author A. T.Olusesi introduces the AIW-BA model for energy management in MANET showcasing superior performance over existing methods ensuring prolonged network lifetime, and the disadvantage here is high packet loss. In [19], author Poonam Verma developed TBSRPM, a Trust-Based Secure Routing Protocol for MANETs utilizing fuzzy rules to enhance network security and reliability by eliminating malicious nodes and improving routing with trust values with disadvantages of high delay. 
In [20], author Subha R implemented AFLIPLFFM utilizing fuzzy theory and predicts path stability in MANETs, improving network performance with the drawback of high delay. In [21], author Anuj Jain predicting node positions is crucial for efficient routing in MANETs. This work introduces a hybrid model for node location prediction and proposes a multipath routing protocol to enhance performance with the drawback of high packet loss. In [22], author Abhay Bhatia analyzes MANET behavior for NCS using AODV providing insights for researchers working on embedded hardware solutions and the drawback here is hgh delay. In [23], author K. Prabha  describedc SN-TOCRP an advanced MANET routing protocol, effectively handles selfish nodes through hierarchical clustering, Fuzzy-based Crow Search Algorithm and an authentication method achieving superior performance in NS2 simulations, this leads to the drawback of high delay. The previous researches which are present in this section are clearly analyzed and it is summarized in table 1.

3. Proposed ENOPSM Model:
Mobile Ad hoc networks are considered as one among the best communication platforms to provide effective data transmission among the mobile devices. The design issues of this network are data congestion and delay occurrences. In this article an effective link quality model and optimal path selection is concentrated. The work flow of the ENOPSM is described in figure 1.
3.1 Network Model:
Every mobile node in the network moves at random across a sensing region, and each node's neighbors may vary while it's in communication range. The communication between nodes is represented by the network graph , where  is the connection between nodes and  is the number of nodes. In the event that the destination is outside communication range, the source may choose for multi-hop transmission when sending data to it. Because nodes are mobile, unpredictable topological changes happen regularly. Nodes may vary in speed, therefore determining their velocity is seen a crucial factor in creating a robust connection. Nodes traveling at a slower pace instead of a faster speed create a stable connection. The calculation of the distance traveled at varying speeds by a mobile node is:
3.2 Mobility Model:
Since nodes move randomly, controlling their mobility aids in anticipating the likelihood of poor connection quality and breaking. The random waypoint (RWP) mobility model is often used to predict node mobility for simulation analysis. RWP considers node properties that are set inside the node, including distance, pause time, speed, direction, and coordinate value. Periodically, RWP calculates the mobility of nodes and furnishes updated topology information from time instant  to . The nodes in the suggested ACEAMR are free to travel in any direction and to stop for any amount of time. All nodes 
3.3 Link Quality Model:
The quality of the received signal is used to assess the link quality. This research presents a new measure for link quality. The link quality is measured by taking the amount of time (link residual life) that the link remains between the nodes. In the highly dynamic environment, we decrease route failure in the proposed system by using the link quality measurement. However, precisely representing wireless connections in mobile Adhoc networks is a laborious task. Nonetheless, using the nodes' relative velocities and communication range, one can easily estimate the new metric connection residual life. The following is an estimate of the duration that the link will last between the nodes. The distance and relative velocity between nodes 
3.4 Optimal Path Selection:
3.4.1 Distance calculation: The present study is on parameter selection with the objective of producing an alternative approach and minimizing the number of iterations. Rebroadcasting is necessary in order to ascertain the rebroadcast sequence and subsequently achieve a more precise extra coverage ratio, which enables the effective use of neighbor coverage information. Connectivity Rate, Redundancy of Coverage, Coverage Ratio, and Neighbor Covered Ratio In order to minimize the hassle of needless retransmissions, Time Ratio measurements are taken into consideration as a parameter for determining 
3.4.2. Parameters setting
The correlation between a node's neighbor count and network connection is the first metric, often known as the connectivity factor. The number of nodes that must be covered in addition to the initial number is the second metric, also known as the new coverage ratio. Neighbor coverage is the name given to the third metric. By dividing the total number of neighbors by the total number of nodes that must be covered, the ratio is calculated. The fourth measure, Coverage Redundancy Time Ratio, is the ratio of the network redundancy time for a certain node. The definition of Connectivity Rate may be found in Equation (7),
4. Experimental Results:
In this experimental analysis NS2 simulator is used to perform the specific task of the ENOPSM and to generate the nodes mobility SUMO mobility generator is used. The performance of the ENOPSM method is evaluated and it gets compared with the earlier methods like IRMOM [21], NCSMA [22] and RMRS [23] using the parameters like Packet Delivery ratio (%), Throughout (kbps), Energy Efficiency (joules), Average delay (ms) and Routing overhead (packets) and the input parameters are given in table 2.
4.1 Packet delivery Ratio: The ratio of successfully transmitted data packets from source to destination to the packets used in the network. The figure 2 shows the packet delivery ratio calculation.
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Figure 2. Performance of packet delivery ratio.
4.2 Throughput: The rate of speed of data packets transferred to destination from source. The figure 3 shows the graphical representation of throughput.
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Figure 3. Performance of Throughput calculation.
4.3 Energy Efficiency: It is the amount of energy used for data transmitted through the network, the Figure 4 shows the performance of the energy efficiency calculation.
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Figure 4 performance of the energy efficiency calculation.
4.4 Average delay: It is the average time taken for a data packet transmits from its source to its destination, which is measured in milliseconds (ms). The figure 5 shows the performance of the average delay.
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Figure 5. Performance of Average delay
4.5 Routing Overhead: It counts the additional data packets generated due to routing and control information exchanged between network nodes. The figure 6 shows the routing overhead calculation.
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Figure 6. Performance of routing overhead
The proposed ENOPSM method achieves the lowest routing overhead at 214 packets, shows that it generates fewer additional packets for routing compared to the other existing methods. This suggests that the proposed protocol obtained less overhead and the overall performance of the participated methods are given in table 3.
5 Conclusion
The proposed implementation provides effective node connectivity with proper power utilization and that leads to increase the overall lifespan of the network. 
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