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Abstract:  

This study aims to optimize three critical parameters (inclination angle, hook lifting, 

and sparking) for a missile launching system by combining precise mathematical 

methods, IoT concepts, and advanced sensor technologies. The system uses an 

Inertial Navigation System (INS) in conjunction with gyro and proximity sensors to 

ensure accurate target interception by carefully determining the optimal launch angle. 

The Internet of Things concept is integrated effortlessly, with a clever coordinating 

WiFi networking, weight estimation, and sensor data processing for real-time cloud 

data flow. 

Security protocols protect the integrity of the data, and a reliable power supply 

system guarantees reliable operation. The project incorporates both Hot Start and 

Cold Start functionalities, enabling dependable launches and prompt adaptations to 

dynamic changes. Flexible igniting mechanisms such as Chemical, Electrical, and 

Electro-Chemical systems are available, and reliable and secure missile launches are 

prioritized with safety features like Spark Damping Inner Tube Coating and 

Moisture-Resistant igniting. All things considered, this project prioritizes security, 

dependability, and adaptability while addressing critical elements required for a 

sophisticated and efficient missile launching system. 

Keywords: Military Weapon System, Cold and Hot Start, Missile Launching 

System. 

 

I. Introduction 

The research explores the sophisticated technical capabilities of a meticulously designed missile 

launching system, aiming to optimize performance by addressing critical parameters.  

Notably, the system achieves a groundbreaking advancement in inclination angle management, 

employing a synergistic combination of gyro sensors and an Inertial Navigation System (INS) for 
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precise trajectory calculations and accurate target interception. Its resilience in the hook lifting 

process, seamlessly incorporating Cold and Hot Start capabilities, enhances adaptability to dynamic 

scenarios, facilitating swift adjustments for heightened operational efficiency. The ignition sequence 

introduces technical sophistication, encompassing Chemical, Electrical, and Electro-Chemical 

systems for flexibility and reliability during launch. In summary, this research positions the missile 

launching system as an advanced technological solution, proficiently managing inclination control, 

hook lifting, and sparking mechanisms, contributing significantly to precision and adaptability in 

contemporary missile guidance platforms. 

II. Literature Survey 

[1] In the paper addresses shortcomings in Missile Effectiveness Evaluation Systems (MEMLS) 

research by emphasizing the need for comprehensive system evaluation. It introduces an improved 

evaluation model with innovative features, including the use of orthogonal design to reduce sample 

size, different weighting methods for primary and secondary indicators. The proposed model exhibits 

scalability, making it applicable to various indicator-based systems, with potential applications in 

weapon system development and demonstration. 

[2] The study of Guided hard-launch munitions offer substantial advantages in air-to-air combat by 

enabling extended ranges comparable to short and medium-range missiles without compromising 

high-explosive (HE) mass or gunnery systems. Implementation on existing aircraft, such as the AC-

130, facilitates beyond-visual-range (BVR) engagements, reducing projected payload weights for 

intercepting 10 targets by a factor of five. This innovation yields significant cost savings through 

decreased airframe fuel burn for a given mission, and potential for new airframe designs to achieve 

equivalent mission specifications by substituting guided gunnery shells for internal and external 

missile mounts, thereby reducing overall weight and volume. 

[3] This paper explores the launch dynamics of a vehicular missile system through theory and 

numerical simulations using the MSTMM and launch dynamics theory. The proposed method, 

compared to conventional approaches, eliminates the need for a global dynamics equation, involves a 

low-order system matrix, and boasts high computational speed. Validated against eigenfrequency 

results from ordinary dynamics methods, the study considers mass misalignment and dynamics 

imbalance, offering an efficient modeling and simulation approach for ground-based vehicular 

missile systems. Key findings highlight the coupling of missile motion and system vibration, 

emphasizing the impact of mass misalignment, dynamic imbalance, thrust misalignment, and launch 

canister elasticity on missile behavior and initial. 

[4] The paper presented theoretical model for the initial phase of short-range air defense system 

missile launches was developed, with derived motion equations. Computer simulations considered 

analytical dependencies and system movements during launch, revealing minimal dynamic 

displacement coefficients initially. The study identified that during the first phase, with the initial 

engine firing, displacement is minimal as the missile exits the container. Experimental studies using 

piezoelectric accelerometers on the sight and stand validated the physical and mathematical models, 

enabling detailed analysis of launcher dynamics. 

[5] The paper addresses the lack of dedicated parametric simulation software for mechanical system 
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dynamics in national defense projects. Utilizing multibody dynamics, object-oriented technology, 

and open-source components, the study developed dynamic parameterized visualization simulation 

software. This innovative tool integrates geometric and dynamic models, enabling seamless transfer 

of design parameters and establishing a service-oriented architecture. The software facilitates fast 

iterative optimization, providing a crucial digital platform for the visualization, design, and analysis 

of diverse complex mechanical system dynamics in defense applications. 

[6] The paper focuses employs a multi-body dynamic model with accurate calculations, validating 

reasonable assumptions. Key findings from the simulation analysis include: 1) Reducing time in the 

semi-constrained state mitigates launch disturbance. 2) The missile's pitch angular speed is 

influenced by the distance between adapters and engine thrust. 3) Decreasing launch angle increases 

pitch angular speed, with gravity identified as the primary cause of pitching disturbance during 

launch. Overall, these insights contribute to optimizing missile launch dynamics and minimizing 

disturbances. 

[7] Examines the development trends and challenges in missile system development and proposes a 

model-based approach through studying model-based system engineering methods. It introduces a 

model-based missile overall design platform framework, incorporating a unified management system 

through a model-based database. This framework streamlines designers' tasks, enhancing efficiency 

and reliability while ensuring accuracy and unity in design. Although Model-Based Systems 

Engineering (MBSE) is still in its early stages, the research demonstrates its potential to significantly 

reduce design errors, decrease reliance on flight tests, lower testing costs, and advance missiles from 

traditional to digital design modes. 

[8] This research delves into the dynamic characteristics of cold-launched missiles employing gas-

dynamics control, where the rocket motor ignites post-launch. Analysis and simulation using 

Simulink software reveal that gas-dynamic control enhances missile dynamics, leading to advantages 

such as increased range. Numerical experiments support the efficacy of this method, showcasing its 

potential for orienting missiles during launch. The presented model for the missile launch phase 

demonstrates effective functionality, providing insights into optimizing missile performance through 

gas-dynamic control. 

[9] The paper explores the challenges and uncertainties affecting the rapid turn maneuver of 

vertically cold-launched missiles. The study emphasizes the impact of launch uncertainties, such as 

initial angular velocity, on maneuver repeatability. It identifies critical factors, including time delays 

in thruster ignition and main motor activation, highlighting the need for precise control to minimize 

projectile dispersion. Flight tests confirm that two thrusters, strategically located for a greater 

pitching moment arm, are sufficient for successful rapid turns. The research underscores the 

importance of reliable missile components and suggests future investigations focus on weather 

conditions and potential improvements, such as roll-stabilized control and closed-loop systems. 

[10] Focuses on constructing a mechanics model for the launch site ground, particularly addressing 

the contact structure between the supporting disk and the ground. It introduces an equivalent 

modulus calculation method for the elastic layer system and validates it through a compiled 

calculation program. The study derives a regression formula for the modulus based on various 
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structures. The proposed mechanical model employs elastic half-space and elastic double-layer 

models in normal and tangential directions, respectively. Calculations of ground deflection under 

uniform loading show small errors compared to results obtained with ABAQUS software, 

highlighting the model's accuracy and reliability. 

[11] They studied the dynamic characteristics of a cold-launched missile employing gas-dynamics 

control. The soft launch involves igniting the rocket motor after the missile is directed towards the 

target. Analysis and simulation, implemented in Simulink software, reveal advantages such as 

increased range. Numerical experiments demonstrate the feasibility of using gas-dynamic control to 

orient the missile during launch, affirming the effectiveness of the proposed model for the missile 

launch phase. 

[12] In a recent wind tunnel test at NASA Langley Research Center, the aerodynamic characteristics 

of the Space Launch System (SLS) launch vehicle during liftoff and transition were examined using 

1.75%-scale models. The test, building on lessons from a previous one, employed a stiffer setup to 

expand the data collection envelope. A novel force measurement technique with miniature load cells 

was applied to separate measurements for the left and right Solid Rocket Boosters (SRBs), revealing 

insights into asymmetrical lateral loading on the core stage. The successful test provided a 

comprehensive dataset for updating the SLS launch vehicle's aerodynamic databases. 

[13] The paper addresses the optimal control problem in active target defense, focusing on a scenario 

where a Defender missile intercepts an Attacker missile before it captures a Target aircraft. Unlike 

previous assumptions of infinitely fast missile turns, this research employs first-order dynamic 

models, adding realism to the scenario. The optimal control solution determines the Target's 

instantaneous heading for maximum separation between the Target and Attacker at interception, 

potentially enabling the use of slower Defenders or autonomous fire-and-forget systems. The 

findings lay the groundwork for defining the effective envelope of air-to-air missiles in active target 

defense scenarios. 

[14] The paper examines the system testing demonstrates a high accuracy rate in moving target 

detection, offering advantages over traditional technologies. It introduces a novel moving target 

detection approach that addresses scenarios where both the target and background are in motion, 

simplifying calculations through a frame difference mapping algorithm. The layered graphical 

interface aids visual decision support, and the system's modular design, based on a message-agent 

mechanism, reduces coupling among modules, enhancing maintenance and future upgrades. While 

successful, areas for improvement include incorporating support for multiple moving target detection 

and addressing accuracy concerns related to extremely fast or slow-moving targets. 

[15] The study involved a numerical simulation of the stress-strain state for a proposed heat shield 

(HS) design, identifying the minimum safety factor and maximum force in the transverse joint lock. 

Additionally, numerical modeling of thermal processes in the HS during air flow movement between 

its walls demonstrated the relationship between average temperature and temperature difference, 

considering air velocity. The results confirmed the viability of the HS design for supplying coolant 

during thermostatting, meeting strength and stiffness requirements. The coolant flow through the HS 

cavity is expected to enhance coolant purity, flow rate, temperature control, reducing launch 
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preparation time, and enhancing safety. 

III. System Methodology 

➢ Inclination Angle:  

The missile launch sequence is a painstakingly orchestrated process powered by advanced sensor 

technologies and mathematical precision. The critical determination of the inclination angle is at the 

heart of this intricate procedure. The optimal launch angle is meticulously calculated by an 

inclination sensor in collaboration with gyro sensors and an Inertial Navigation System (INS). This 

fundamental parameter has a significant impact on the missile's initial trajectory, laying the 

groundwork for precise target interception. 

Once launched, a sophisticated array of tracking sensors, including proximity and infrared sensors, 

works in tandem with the INS, continuously feeding data to complex mathematical algorithms. 

These algorithms, which have complex formulations, predict the missile's trajectory and future 

positions. As a linchpin, the inclination angle guides the missile through its flight path, ensuring 

accuracy in target tracking. 

 
Fig.1 Inclination angle in missile launching system. 

     The missile launching system comprises a physical missile launcher, an inclination sensor 

measuring launcher angle, and a control system processing inclination data to generate alignment and 

trajectory control commands. These commands are then transmitted to the guidance system, which 

utilizes inclination data and target information to accurately guide the missile along its intended 

trajectory. The target represents the objective of the missile. The diagram underscores the 

significance of the inclination sensor in determining missile alignment, showcasing the collaborative 

efforts of the control and guidance systems to ensure precise targeting and successful missile 

deployment. 

Working:  

In the Missile Launch System, the Inclination Sensor, Gyro Sensors, and Inertial Navigation System 

(INS) collectively contribute to the precision of the launch process. The Inclination Sensor measures 

the missile's tilt, Gyro Sensors detect its rotational movements, and the INS calculates its position. 

The Missile Launcher directly integrates with these components, enabling real-time adjustments 

based on the data received. This integration ensures the missile's optimal launch angle, critical for 

accurate target interception. The collaboration between the Inclination Sensor, Gyro Sensors, and 
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INS, directly linked to the Missile Launcher, orchestrates a seamless and precise launch sequence, 

guiding the missile through its intended trajectory with utmost accuracy.  

➢ Hook Lifting:  

A vital component of missile launching systems, the hook lifting procedure enables the safe and 

accurate placement of missiles during loading and unloading operations. The system makes use of 

cutting-edge technology to provide the best control and monitoring of the missile's weight and 

orientation, including load cells, inertial measurement units, and Raspberry Pi with intelligent 

processing. The IoT-enabled Raspberry Pi, which controls the hook lifting mechanism, enables 

smooth wireless connectivity and instantaneous data transfer to the cloud. The successful 

deployment of missiles in a variety of military applications depends on the accuracy and efficiency 

of the hook lifting procedure, which is highlighted by this integration of complex components. 

 
Fig.2 Hook Lifting in missile launching system 

Working: 

      The Internet of Things (IoT) paradigm is integrated by the missile launching system. The center 

hub is a smart Raspberry Pi computer that interfaces with various sensors, including an inertial 

measurement unit to control missile orientation and a load cell to assess weight. In addition, the 

Raspberry Pi controls WiFi connectivity, guaranteeing instantaneous data flow to the cloud platform. 

Security measures are put in place to protect the confidentiality and integrity of data. There is a 

strong power supply system in place to provide consistent and dependable operation, maybe with 

backup options. The system has a web-based or mobile user interface that lets operators see and 

manage the missile launch process from a distance. Ensuring safety and precision with proximity 

sensors and an emergency stop mechanism elevates this sophisticated IoT-enabled missile launching 

technology. 

➢ Sparking:  

     The missile launching system is an advanced Internet of Things integration intended for accurate 

and flexible missile deployment. The system uses a Hot Start and Cold Start approach and uses 

sophisticated sensors to determine real-time position, including accelerometers, gyroscopes, and GPS 

modules. As the primary control center, a microcontroller coordinates ignition sequences and 

guarantees smooth component communication. The process of igniting involves several systems, 

such as electro-chemical techniques, which prioritize efficiency and accuracy. A firewall IDS is one 
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of the security methods that strengthens communication lines. Reliability is further increased by 

addressing environmental factors with a moisture-resistant ignition system and spark damping 

coating. This system is an example of state-of-the-art technology that puts efficiency, flexibility, and 

safety first in missile launch scenarios. 

 
Fig.3 Sparking in missile launching system 

Working:  

     The missile launching system is robustly constructed to support both Cold Start and Hot Start 

Sparking for a wide range of operational capabilities. The pre-configured missile in a Hot Start 

makes quick adjustments to dynamic changes by using real-time data from accelerometers, 

gyroscopes, and GPS modules. Effective launches are guaranteed by the electrical igniting 

mechanism, which is well-known for its quickness and accuracy. The ignition sequence is controlled 

by the microcontroller, and connectivity modules provide smooth data transfer[16,17]. 

     On the other hand, Cold Start wakes up a dormant missile by turning on several systems using 

information from sensors that measure pressure and temperature. The ignition system, which can be 

chemical or electro-chemical, is utilized, and the microcontroller provides precise control signals to 

guarantee a reliable and systematic ignition process under different circumstances. 

Multiple ignition mechanisms highlight the flexibility of the missile system. While the Chemical 

Ignition System depends on chemical reactions, the Electrical Ignition System uses electrical energy; 

the Electro-Chemical Ignition System blends the two approaches for increased control. 

     The Moisture-Resistant Ignition System uses damp-resistant parts that provide reliable operation 

in response to environmental difficulties. The Spark Damping Missile Launcher Inner Tube Coating 

prioritizes safety by reducing the chance of unintentional ignition during launch by attenuating 

sparks. In conclusion, the missile launching system incorporates a number of features for flexibility, 

dependability, and security, with a focus on spark-related elements [18-20]. 

V.RESULTS 

 
Fig.4 Missile Trajectory over time graph 
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The Fig.4 illustrates a parabolic trajectory representing the position of a missile over time. The x-axis 

denotes time, ranging from 0 to 10 seconds, while the y-axis represents the missile's position 

calculated using a quadratic equation. The resulting curve depicts continuous positional growth, 

characteristic of an object undergoing constant acceleration. In practical applications, this simple plot 

serves as a visual representation of a missile's movement, with the potential for more accurate 

depiction by replacing sample data with actual trajectory values. 

 
Fig.5 Missile Angular rate over time graph. 

The Fig.5 represents the angular rate of a missile over time. The x-axis displays time values from 0 

to 10 seconds, while the y-axis represents the missile's angular rate. The curve, influenced by a 

simulated sine function with added noise, illustrates variations in the missile's orientation as it adjusts 

its heading. The angular rate plot offers a quantitative depiction of the dynamic changes in the 

missile's rotational motion, showcasing fluctuations over the given time interval. This visualization 

aids in assessing the responsiveness of the missile's guidance system to adapt its orientation based on 

target movements. 

 
Fig.6 Missile control input over time graph 

     The Fig.6 explains the control input commands sent to a missile's control surfaces or propulsion 

system over time. Time values on the x-axis range from 0 to 10 seconds, while the y-axis represents 

the magnitude of the control input. The curve, influenced by a simulated sine function with added 

noise, visually portrays variations in control commands. This representation aids in assessing the 

dynamic adjustments made to the missile's flight parameters. The fluctuations in the control input 

over the time interval reflect the responsive nature of the missile's guidance and control system to 

maintain or alter its trajectory. 
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Fig.7 Missile miss distance over time graph. 

The Fig.7 illustrates the dynamic behavior of a missile's accuracy over time. Time values on the x-

axis range from 0 to 10 seconds, while the y-axis represents the simulated miss distance with added 

real-world variability. The plot combines an exponential decay trend with sinusoidal fluctuations, 

mimicking the complex nature of missile targeting. The missile starts with a significant miss 

distance, gradually decreasing as it approaches the target. This visual representation provides insights 

into the variability and responsiveness of the missile's trajectory, crucial for evaluating its precision 

and effectiveness in hitting the intended point of interception. 

 
Fig.8 Missile Hot launch trajectory graph 

     The Fig.8 depicts the missile's position over time during a launch. The graph reveals two distinct 

phases: an initial ejection phase where the missile rapidly clears the launch tube with an acceleration 

of 30 m/s², and a subsequent main engine phase with sustained acceleration at 25 m/s². The trajectory 

showcases the immediate acceleration during ejection and the subsequent propulsion by the main 

engine. Annotations highlight key points, including the transition between phases. This visual 

representation is vital for understanding the complex dynamics of a hot launch scenario, providing 

insights into acceleration patterns crucial for missile design and evaluation. 

 
Fig.9 Missile Cold launch trajectory graph 

The Fig.9 represents a missile's position over time during a cold launch scenario. The plot exhibits 
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two distinctive phases: an initial "Push Phase," where the missile is rapidly expelled from the launch 

tube with an acceleration of 20 m/s², and a subsequent "Main Engine Phase," characterized by 

sustained acceleration at 25 m/s². Annotations pinpoint key events, indicating the transition between 

phases. Additional information reveals specific acceleration values and the overall launch duration, 

providing a comprehensive visualization of the missile's trajectory. This graph aids in understanding 

the dynamic launch process, crucial for assessing missile performance and system design. 

VII.CONCLUSION 

This study demonstrates the missile launching system's remarkable technical capabilities, carefully 

examining critical aspects to maximize system performance. Among the most important 

accomplishments is the skillful control of the inclination angle, which is made possible by the 

cooperative efforts of gyro sensors and an Inertial Navigation System (INS). Precise trajectory 

computations and accurate target interception are based on this integration. 

The hook lifting process robustness, which smoothly integrates Cold and Hot Start capabilities, 

improves the system's flexibility to dynamic situations, enabling quick modifications and increased 

operational efficiency. Furthermore, the ignition sequence presents a paradigm of technological 

complexity by combining many mechanisms—Electro-chemical, chemical, and mechanical 

systems—that show an all-encompassing strategy for guaranteeing adaptability and dependability 

during launch. 

To sum up, the missile launching system is positioned as a cutting-edge technological solution due to 

its expert handling of the inclination control, hook lifting, and sparking processes. This study makes 

a substantial contribution to the field of missile technology by offering a comprehensive framework 

that is easy to understand and ensures unmatched accuracy and versatility for precise target tracking 

and interception. The methodical incorporation of safety measures, IoT concepts, and cutting-edge 

sensing technologies highlights the system's resilience and highlights its potential as a state-of-the-art 

replacement for modern missile guiding platforms. 

References 

[1]  Q. Li, G. Chen, L. Xu, Z. Lin and L. Zhou, "An Improved Model for Effectiveness Evaluation of Missile 

Electromagnetic Launch System," in IEEE Access, vol. 8, pp. 

156615156633,2020,doi:10.1109/ACCESS.2020.3018447. 

[2]  Schumacher, Lauren, and Ronald M. Barrett-Gonzalez. "Guided Air-to-Air Hard-Launch Munitions: A Case Study 

in Increased Mission Effectiveness." AIAA Scitech 2020 Forum. 2020. 

[3]  Wang, Xun, et al. "Launch dynamics modeling and simulation of vehicular missile system." Journal of Guidance, 

Control, and Dynamics 41.6 (2018): 1370-1379. 

[4]  Fedaravičius, Algimantas, et al. "Modeling of the missile launch dynamic processes in short-range air defense 

system." Mechanics 28.1 (2022): 32-37. 

[5]  Yang, Haigen, et al. "Parameterization dynamics visual design platform for missile launching system." Advances in 

Mechanical Engineering 11.2(2019): 1687814019827129. 

[6]  Chaoqi, Liu, et al. "Research on launch dynamics modeling and simulating for surface-to-air missile supported by 

adapter." MATEC Web of Conferences. Vol. 175. EDP Sciences, 2018. 

[7]  Wei, Zhou, et al. "Research on the Overall Design Method of Missile Based on Model." Academic Journal of 

Engineering and Technology Science 6.6: 65-71. 

[8]  Głębocki, Robert, and Mariusz Jacewicz. "Simulation study of a missile cold launch system." Journal of Theoretical 

and Applied Mechanics 56.4 (2018): 901-913. 



  Communications on Applied Nonlinear Analysis 

ISSN: 1074-133X 

Vol 32 No. 3 (2025) 

  

511 
https://internationalpubls.com 

[9]  Głębocki, Robert, and Mariusz Jacewicz. "Sensitivity analysis and flight tests results for a vertical cold launch 

missile system." Aerospace 7.12 (2020): 168. 

[10] Zhao, Liangyu, and Yi Jiang. "A study on launch site ground of vehicle-mounted missile based on elastic layer 

theory." Advances in Mechanical Engineering 10.10 (2018): 1687814018807322. 

[11] Głębocki, Robert, and Mariusz Jacewicz. "Simulation study of a missile cold launch system." Journal of Theoretical 

and Applied Mechanics 56.4 (2018): 901-913. 

[12] Chan, David T., et al. "Aerodynamic Characterization and Improved Testing Methods for the Space Launch System 

Liftoff and Transition Environment." AIAA Aviation 2019 Forum. 2019. 

[13] Garcia, Eloy, David W. Casbeer, and Meir Pachter. "Active target defense using first order missile 

models." Automatica 78 (2017): 139-143. 

[14] Zhou, Guoqing, Xinghui Wang, and Xinrong Li. "Applying the technology of moving target detection in missile 

training equipment." International Journal of Pattern Recognition and Artificial Intelligence 31.06 (2017): 1750017. 

[15] Matveeva, O., A. Romanyak, and I. Udovik. "Improving the processes of missile preparation at launch complexes 

on the basis of system design of interacting elements." AIP Conference Proceedings. Vol. 2195. No. 1. AIP 

Publishing, 2019. 

[16] Dr. Rahul Shivaji Pol, AKazi Kutubuddin Sayyad Liyakat, Nilima S. Warhade, Hemlata M. Jadhav, and Altaf O. 

Mulani (2022). Yarn Quality detection for Textile Industries using Image Processing. Journal of Algebraic 

Statistics, 11987 - 12002. ISSN:1309-3452 Vol. 13 No. 3 (2022) Retrieved from | JOURNAL OF ALGEBRAIC 

STATISTICS (publishoa.com)  

[17] Ms. Vijaya N Aher, Dr. Rahul Pol, Mr. Akanksha Shinde ( 2023),  Modbus connected Multichannel channel 

Parameter Data Acquisition, Monitoring, and User Management System, Eur. Chem. Bull. 2023, 12(Special Issue 

4), 12410-12418,  » doi: 10.48047/ecb/2023.12.si4.11202023.26/05/2023 

[18] Dr. Rahul Pol, Ms. Vijaya N Aher, Somesh Sawant, Tanish Dahiwal (2023),  Enhanced Drone Control With F4v3s 

Controller: A Technical Analysis, Eur. Chem. Bull. 2023, 12(Special Issue 4), 12419-12426,  » doi: 

10.48047/ecb/2023.12.si4.11212023.26/05/2023 

[19] Ms. Vijaya N Aher, Dr. Rahul Pol, Ms. Rupali Dhakane (2023), Modbus connected Multichannel channel 

Parameter Data Acquisition, Monitoring and User Management System Using Mobile Application, Eur. Chem. 

Bull. 2023, 12(Special Issue 4), 12427-12435,  » doi: 10.48047/ecb/2023.12.si4.11222023.26/05/2023 

[20] Dr. Rahul Pol, Ms. Vijaya N Aher, Ms. Dhangar Nikita Bugappa (2023), Modbus Connected Multichannel channel 

Parameter Data Acquisition, Monitoring And User Management Web Application, Eur. Chem. Bull. 2023, 

12(Special Issue 4), 12436-12450  

[21] Aher, V. N., Pol, R. S., Gaikwad, S. V., Bhalke, D. G.., Borkar, A. Y., & Kolte, M. T. (2023). Smart Inventory 

System using IoT and Cloud Technology. International Journal of Intelligent Systems and Applications in 

Engineering, 12(4s), 187–192. 


