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ABSTRACT: This paper deals with  the problem of improving SNR.Modulating signal is the output of optical OFDM 

and is bipolar in general.It cannot be used for intensity modulated direct detected systems that is unipolar in 

general.Biasing followed by clipping to simply transform bipolar to unipolar.This work is not focussed on eliminating 

all the clipping but to provide sufficient bias,so that clipping is not the dominant source in the system.This suggests that 

provide sufficient bias,so that clipping is not the dominant source in the system. 
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I. INTRODUCTION 

 

Recent years, the idea of networking is attracting much attention. Mobile users are able to enjoy the same service as 

they have in a wired network. Next generation network environment will be constructed of  high capacity  backbone 

network and a large number of acess networks. In order to realize such acess network high speed wireless network are 

required. Therefore demand for wireless communication technology and number of mobile users has grown 

tremendously in recent years. For this reason  exhaustion of frequency response has been a problem and utilized 

frequency bands are highly allocated. 

 

As a method of realizing high speed wireless networks optical wireless are capturing the spotlight. On the other hand 

optical wireless communication have the following advantages.Optical carrier has wide bandwidth available and is 

suitable for high speed networks.The device for optical wireless communication are low in cost,.A  light wave cannot 

penetrate the opaque objects such as walls. It is thought that light wave is secured against eavesdropping and therefore 

cell planning in network is simple and easy.Optical wireless network occupy no radio frequency spectrum and it can be 

used where electromagnetic interference is strictly prohibited, such as in hospitals, airplanes.The light waves are 

worldwide unregulated by any law.Because of these features  optical wireless communication attracts much attention as 

a medium which can realize high speed networks. An optical wireless communication is a candidate for media of 

wireless networks. For wireless transmission , infrared  medium is an attractive alternative to radio in several 

environments  as it posses an enormous amount of unregulated bandwidth and because of the absence of interference 

between links operating in adjacent rooms. Moreover because of short wave length, optical radiation is confined within 

a room since the radiation is either reflected or absorbed by the walls. Over long distance up to 5 km optical wireless 

solutions can offer very rapid provision of exceeding high bandwidth  atleast 1 to 10Gbper sec is easily achievable. 

This flexibility is brought at the price of increased downtime due to   occasionally un favourable atmospheric 

conditions but would be invaluable where bandwidth was either needed rapidly ie disaster recovery or temporarily ie 

sporting event. OFDM is now the basis of many practical telecommunications standards including wireless local 

areanet works (LAN), fixed wireless and television and radio broadcasting in much of the world.OFDM is also the 

basis of most DSL standards, though in DSL applications the baseband signal is not modulated onto a carrier.   

Orthogonal frequency division multiplexing (OFDM) is used extensively in broadband wired and wireless 

communication systems because it is an effective solution to intersymbol interference (ISI) caused by  a dispersive 

channel. This becomes increasingly important as data rates increase to the point .A  major advantage of OFDM is that it 

transfers the complexity of transmitters and receivers from the  

 

analog to the digital domain.Data is transmitted in parallel on a number of different frequencies, and as a result the 

symbol period is much longer than for a serial system with the same total data rate. Because the symbol period is 

longer, ISI affects at most one symbol, In most OFDM implementations any residual ISI is removed by using a form of 

guard interval called a cyclic prefix. As the IFFT block is the main component in the transmitter and the FFT in the 

receiver, and these are the functions which distinguish OFDM from single carrier systems. OFDM is a Multicarrier 

Transmission technique which divides the available spectrum into many carriers each one being modulated by a low 

data rate stream. OFDM is similar to Frequency Division Multiple Access (FDMA) in that the multiple user access is 
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achieved by sub-dividing the available bandwidth into multiple channels, which are then allocated to users. This is 

achieved by making all the carriers orthogonal to one another, preventing interference between them. The subcarriers in 

an OFDM signal are spaced close  as is theoretically possible which maintain  orthogonality between them. The 

orthogonality of the carriers means that each carrier has an integer number of cycles over a symbol period. Due to this  

the spectrum of each carrier has a null at the center frequency of each of the other carriers in the system. This results in 

no interference between the carriers allowing them to be spaced as close as possible. To generate OFDM successfully 

the relationship between all the carriers must be carefully controlled to maintain the orthogonality of the carriers. For 

this reason, OFDM is generated by firstly choosing the spectrum required, based on the input data, and modulation 

scheme used. Each carrier to be produced is assigned some data to transmit. 

 

 
 

Fig.1.Orthogonal Frequency Division Multiplexing Signal. 

 

 
 

Fig 2 Orthogonality in frequency domain 

 

Each carrier is modulated using BPSK / QPSK / M-ary QAM. Frequency response for each carrier is a Sinc(X) . 

Overlap of frequency response is possible as against FDM where inter-carrier spacing is a must.Frequency responses of 

the carriers overlap at zero crossings avoiding  Inter Carrier Interference. 
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Fig 3Orthogonality in time domain… 

 

 

The orthogonal carriers required for the OFDM signal can be easily generated by setting the amplitude and phase of 

each frequency bin, then performing the IFFT. Since each bin of an IFFT corresponds to the amplitude and phase of a 

set of orthogonal sinusoids, the reverse process guarantees that the carriersgenerated are orthogonal allowing them to be 

spaced as close as theoretically possible. Orthogonal frequency division multiplexing (OFDM) allows high-speed data 

transmission across a dispersive channel, so is used in many new and emerging high-speed wired and wireless 

communication systems. However, OFDM is not used in commercial optical communication systems. This is because 

OFDM signals are bipolar, while in optical systems that use intensity modulation (IM),only unipolar signals can be 

transmitted. A large DC bias is usually added to OFDM signals requiring a high mean optical power with a low 

modulation depth. This is very inefficient. We show how optically power efficient OFDM signals can be designed. We 

describe the new technique applied to a baseband signal, but it is also applicable to passband signals. In OFDM, signals 

are transmitted in parallel on a number of subcarriers at different frequencies. Usually quadrature amplitude modulation 

(QAM) modulates each subcarrier. The transmitter uses an inverse fast Fourier transform (IFFT)  to generate a sampled 

waveform. A new technique for using OFDM in IM optical wireless or fibre systems has been described. A 

conventional bipolar OFDM signal is generated but this is then clipped at zero togenerate clipped OFDM.  

 

Clipped OFDM has an optical power efficiency approximately 8 dB better than than DC biased OFDM .Because the 

modification from standard OFDM involves quite small changes in the signal format, most of the well established 

OFDM techniques for equalisation, synchronisation, errorcoding, etc., can be applied with little modification. OFDM 

has proved to be a simple and effective solution to signal dispersion in wired and radio applications; clipped OFDM 

promises to provide a similar, optically power efficient solution in the optical domain. In this case, the distortion is 

orthogonal to the wanted signal and so the technique causes no degradation to the useful signal.  

 

II. SYSTEM DESCRIPTION 

 

Fig. 2 shows the block diagram of the intensity modulated direct detection (IM/DD) optical communication system. 

OFDM cannot be used in optical communication systems.This is due to the fact that output of OFDM is a 

modulating signal which is bipolar signal.Optical communication systems is unipolar in nature because it use intensity 

modulation. 

 

A large dc bias is added to convert bipolar to unipolar ,resulting in significant performance penality.In intensity 

modulated direct detection systems first modulate the data onto electrical signal.The  output of modulating signal is 

bipolar .Electrical signal may be either current or voltage. Also  optical intensity modulator convert electrical signal 

into an optical signal with intensity.Current or voltage signal can take only positive values so modulation techniques 

cannot be used without any modification.Signal passed through optical channel.Signal is received by receiver.Direct 

detection receives convert optical signal into electrical signal in the receiver. 
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A model of optical OFDM is shown in fig 3.At the transmitter section incoming high speed data is firstsplit into large 

no of lowerspeed by S/P   into parallel streams and each one mapped o a symbol stream using some modellation 

constellation.IFFT  is performed,so that complex symbol transformed into time domain samples. 

 
Fig.4 Intensity modulated direct detection system 

 

 
 

Fig 5. System Architecture ofoptical OFDM 

 

These samples are quadrature mixed and output ofIFFT is transformed into digital data sequence by P/Sconverter. 

DAC is used to convert digital to analog which is bipolar .IFFT is biased using optimal bias then clipped to eliminate 

any remaining negative peaks.BAC process is employed so signal can be delivered by unipolar signal intensity 

modulated direct detection system.Intensity modulation is used here.Unipolar is used  to drive linear optical 

modulator.Output power is replica of corresponding drive signal.Photodiode is used to detect background clipping 

noise.Analog signal are used to modulate sine and cosine wave.These signals are summed to give transmission 

signal.Reciever pick up the signal which is then quadrature mixed down to baseband using cosine and sine wave at 

carrier frequency.Baseband signals are sampled and digitiyed using ADC and FFT is performed to convert back to 

frequency domain.Detected signal passing through FFT result in attenuated signal. 

 

DC BIAS 

 The traditional method of converting bipolar OFDM into uni polar is to add a bias. The amplitude of required bias 

depends on peak to average power ratio of the OFDM  symbol and since it has high peak to average power ratio, the 

amount of dc bias is significant. The large  dc bias makes optical power inefficient. On the other hand, the use of lower 

dc bias makes negative time samples clipped which may result in inter symbol interference and out of band 

optical.OFDM signals are in bipolar and have both positive and negative amplitudes.One common method that can be 

used to guarantee non negativity of transmitted signal is to add dc bias to the bipolar ofdm signal as in the required dc 

bias to satisfy non negativity is equal to the maximum negative amplitude of ofdm signal.For very large number of sub 

carriers amplitude can be approximated by a zero mean Gaussian distribution through law of large numbers. 

 

III. EFFECTS OF BAC 

 

Modulating signal is the output of optical OFDM and is bipolar in general.It cannot be used for intensity modulated 

direct detected systems that is unipolar in general.Biasing followed by clipping to simply transform bipolar to 

unipolar.BAC process is employed sosignal can be delivered by unipolar signal.If  the bias is too low received signal 

suffer from spectral spreading due to nonlinear clipping distortion.In order to minimise clipping a large bias is 

required.Excessive biasing increase driving power is not useful.Due to nonlinear nature error probability is difficult to 

derive.Due to large dc bias adding in during BAC signal power is increased.Purpose is to find optimal biasing point that 
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achieve maximised SNR with both an electronic and optical power constraint. Because bipolar cannot transmitted over 

intensity modulated direct detected systems its assumed that bias component is large so that  when added to OFDM 

signal resulting sum is non negative.we proposed two scheme clipped OFDM and unclipped OFDM. 

 

CLIPPED OFDM 

Clipped OFDM is based on single sideband transmission and clipping OFDM signal after bias addition. Bias is varied 

in order to find optimum one for fixed optical launched power. 

 

UNCLIPPED OFDM 

Unclipped OFDM is based on single sideband transmission. To avoid  distortion  due to clipping at transmitter 

information mapped to optical domain. Both positive and negative portion are transmitted to photo detector. 

 

Proposed optimiyation is not focussed on eliminating all clipping but provide sufficient bias so that clipping is not the 

dominant noise source in the system. 

 

For small biasing dominant noise source is clipping due to BAC. SER is negligible. Most effective way to improve 

system performnance in this case is to increase the biasing power. Value of optimal bias that maximize effective SNR 

is  independent from the choice of constellation size. Hence we proposed fast searching algorithm. Receiver 

sensitivities can be improved by around 4 dB and 2 dB. 

 

For large biasing power dominant source become receiver noise. This algorithm is not focussed on eliminating all 

clipping but rather to provide optimized bias so that clipping distrotion is no longer the dominant noise soure. For low 

biasing level strong clipping results in most of the received symbol flowing out of decision region. The improvement is 

steady around 25% and the receiver noise become dominant performance limiter.As a result improvement increase 

linearly to its maximum pointand then quickly drops to zero for large bias.Due to large bias signalpower is reduced.By 

increasing biasing power SNR increases SER decreases.For each system there exist optimal biasing   point.With 

increased reciever SNR ,optimal biasing point is increased aswell. Fig 6shows that OFDM signal is very sensitive to 

nonlinear clipping distortion. Transmission is limited by linearity constraint in mod/demod process. To avoid frequent 

Non linear clipping of negative pea c offset is added to eliminate clipping. 

 

 
 

Fig6 OFDM signal after NLCD 

 

Fig 7 shows system performance is limited by nonlinear clipping at transmitter and noise at receiver detected signal 

passing through OFDM FFT result in attenuated signal and 2 noise term in each sub channel.Clipping attenuation cause 

significant change insystem performance.  
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Fig 7 Received data clipped NLCD 

 

IV. SIMULATION RESULTS 

 

This paper deals with channel chara identification. If the bias is too low received signal suffer from intermodulation, 

harmonic generation due to nonlinear clipping distortion. In order to minimises clipping a large bias is needed which 

will not contribute to signal quality. This is due to the fact that IFFT and FFT can be treated as vector sumation. With a 

specified modulation format and receiver sensitivity figure there exists optimal biasing point where SNR increases BER 

and SER  decreases.  

 

.  

 

Fig 8 BER versus SNR for different biasing strategies 

 

V.CONCLUSION 

 

The performance of an IM/DD optical OFDM system with 1024 subchannels, is analyzed each loaded with 16-QAM 

complex symbols. The maximum electrical power at the transmitter is set to unity. To determine the optimal biasing 

level, 1,000,000 random binary bits are tested with various biasing powers. The optical attenuation and dispersion is 

fully compensated so that we can focus on the effect of the BAC process. Compared  the power efficiencies across 

systems with different biasing strategies for systems loaded with 4/16/64QAM.  For all systems loaded with 4-QAM 

symbols, ACO-OFDM systems  requires the least amount of power, in order to achieve a same bit rate without 

increasing the bandwidth, a larger constellation of 16-QAM is required.  

 

REFERENCES 

 

1. J. Armstrong and A. Lowery, “Power efficient optical OFDM,” IEE Electron. Lett., vol. 42, no. 6, pp. 370–372, 

Mar. 2006. 

2. D. Barros and J. Kahn, “Optical modulator optimization for orthogonal frequency-division multiplexing,” IEEE J. 

Lightwave Technol., vol. 27, no. 13, pp. 2370–2378, July 2009 

3. J. Carruthers and J. Kahn, “Multi-subcarrier modulation for non-directed wireless infrared communication,” IEEE J. 

Sel. Areas Commun., vol. 14, no. 3, pp. 538–546, Apr. 1996. 

http://www.ijeetr.org/


International Journal of Engineering & Extended Technologies Research (IJEETR) 

                      |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |     

| Volume 8, Issue 2, March - April 2026 | 

DOI:10.15662/IJEETR.2026.0802343 

IJEETR©2026                                                         |     An ISO 9001:2008 Certified Journal   |                                                3413 

 
4. C.Nagarajan and M.Madheswaran - ‘Stability Analysis of Series Parallel Resonant Converter with Fuzzy Logic 

Controller Using State Space Techniques’- Taylor &Francis, Electric Power Components and Systems, Vol.39 (8), 

pp.780-793, May 2011. DOI: 10.1080/15325008.2010.541746 

5. S.Thirunavukkarasu, C. Nagarajan, 2024, “Performance Investigation on OCF and SCF study in BLDC machine 

using FTANN Controller," Journal of Electrical Engineering And Technology, Volume 20, pages 2675–2688, 

(2025), doi.org/10.1007/s42835-024-02126-w 

6. I.Djordjevic, B. Vasic, and M. Neifeld, “LDPC-coded OFDM for optical communication systems with direct 

detection,” IEEE J. Sel. Topics Quantum Electron., vol. 13, no. 5, pp. 1446–1454, Sep./Oct. 2007. 

7. O. Gonzalez, R. Perez-Jimemnez, S. Rodriguze, J. Rabadan, and A. Ayala, “OFDM over indoor wireless optical 

channel,” IEE Proc. Optoelectron., vol. 152, no. 4, pp. 199–204, 2005. 

8. A. J. Lowery,   L. Du, and J. Armstrong, “Performance of optical OFDM in ultralong-haul WDM lightwave 

systems,” IEEE J. Lightwave Technol., vol. 25, no. 1, pp. 131–138, Jan2007. 

9. S. Randel, F. Breyer, and S. Lee, “High-speed transmission over multimode optical fibers,” in Proc. 2008 

OFC/NFOFC, OWR2 

10. J. M. Tang and K. A. Shore, “Maximizing the transmission performance of adaptively modulated optical OFDM 

signals in multimode-fiber link by optimizing analog-to-digital converter,” IEEE J. Lightwave Technol., vol. 25, 

no. 3, pp. 787–798, Mar. 2007.) 

11. K.Prakashraj, G.Vijayakumar, S.Saravanan and S.Saranraj, “IoT Based Energy Monitoring and Management 

System for Smart Home Using Renewable Energy Resources,” International Research Journal of Engineering and 

Technology, Vol.7, Issue 2, pp.1790-1797, 2020. 

12. J Mohammed siddi, A. Senthil kumar, S.Saravanan, M. Swathisriranjani, “Hybrid Renewable Energy Sources for 

Power Quality Improvement with Intelligent Controller,” International Research Journal of Engineering and 

Technology, Vol.7, Issue 2, pp.1782-1789, 2020.  

13. T.R. Vignesh, M.Swathisriranjani, R.Sundar, S.Saravanan, T.Thenmozhi,” Controller for Charging Electric 

Vehicles Using Solar Energy”, Journal of Engineering Research and Application, vol.10, Issue.01,pp.49-53, 2020. 

14. G. Poovarasan, S. Susikumar, S. Naveen, N. Mohananthini, S. Saravanan,” Study of Poultry Fodder Passing 

Through Trolley in Feeder Box,” International Journal of Engineering Technology Research & Management, 

vol.4, Issue.1, pp.76-83, 2020. 

15. M.Revathi, S.Saravanan, R.Raja, P.Manikandan,” A Multiport System for A Battery Storage System Based on 

Modified Converter with MANFIS Algorithm,” International Journal of Engineering Technology Research & 

Management, vol.4, issue 2, pp.217-222, 2020. 

16. D Boopathi, S Saravanan, Kaliannan Jagatheesan, B Anand, “Performance estimation of frequency regulation for a 

micro-grid power system using PSO-PID controller”, International Journal of Applied Evolutionary Computation 

(IJAEC), Vol.12, Issue.4, pp.36-49, 2021. 

17. V Kumarakrishnan, G Vijayakumar, D Boopathi, K Jagatheesan, S Saravanan, B Anand,” Frequency regulation of 

interconnected power generating system using ant colony optimization technique tuned PID controller”, Control 

and Measurement Applications for Smart Grid: Select Proceedings of SGESC 2021, pp..129-141. 

18. G Vijayakumar, M Sujith, S Saravanan, Dipesh B Pardeshi, MA Inayathullaa," An optimized MPPT method for PV 

system with fast convergence under rapidly changing of irradiation”, 2022 International Virtual Conference on 

Power Engineering Computing and Control: Developments in Electric Vehicles and Energy Sector for Sustainable 

Future (PECCON), pp.1-4. 

19. VM Geetha, S Saravanan, M Swathisriranjani, CS Satheesh, S Saranraj, “Partial Power Processing Based 

Bidirectional Converter for Electric Vehicle Fast Charging Stations”, Journal of Physics: Conference Series, 

Vol.2325, Issue.1, pp.012028, 2022. 

20. M Santhosh Kumar, G Dineshkumar, S Saravanan, M Swathisriranjani, M Selvakumari, “Converter Design and 

Control of Grid Connected Hybrid Renewable Energy System Using Neuro Fuzzy Logic Model”, 2022 Second 

International Conference on Computer Science, Engineering and Applications (ICCSEA), pp.1-6, 2022. 

21. C Gnanavel, A Johny Renoald, S Saravanan, K Vanchinathan, P Sathishkhanna, “An Experimental Investigation of 

Fuzzy‐Based Voltage‐Lift Multilevel Inverter Using Solar Photovoltaic Application”, Smart Grids and Green 

Energy Systems, pp.59-74, 2022. 

22. V Kumarakrishnan, G Vijayakumar, D Boopathi, K Jagatheesan, S Saravanan, B Anand, “Optimized PSO 

technique based PID controller for load frequency control of single area power system”, Solid State Technology, 

Vol.63. Issue.5, pp.7979-7990, 2020. 

23. G. Poovarasan, S. Susikumar, S. Naveen, N. Mohananthini, S. Saravanan, “Implementation of IoT Based Poultry 

Feeder Box”, International Journal of Innovative Research In Technology, Vol.6, Issue.2, pp.33-38, 2020. 

24. N.Gokulnath, B.Jasim Khan, S.Kumaravel, Dr.A.Senthil Kumar and Dr.S.Saravanan, “Soldier Health and Position 

Tracking System”, International Journal of Innovative Research In Technology, Vol-6 Issues 12, pp.39-45, 2020. 

http://www.ijeetr.org/
https://www.igi-global.com/article/performance-estimation-of-frequency-regulation-for-a-micro-grid-power-system-using-pso-pid-controller/279061
https://www.igi-global.com/article/performance-estimation-of-frequency-regulation-for-a-micro-grid-power-system-using-pso-pid-controller/279061
https://link.springer.com/chapter/10.1007/978-981-16-7664-2_11
https://link.springer.com/chapter/10.1007/978-981-16-7664-2_11
https://ieeexplore.ieee.org/abstract/document/9851107/
https://ieeexplore.ieee.org/abstract/document/9851107/
https://iopscience.iop.org/article/10.1088/1742-6596/2325/1/012028/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2325/1/012028/meta
https://ieeexplore.ieee.org/abstract/document/9936331/
https://ieeexplore.ieee.org/abstract/document/9936331/
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119872061.ch5
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119872061.ch5
https://www.researchgate.net/profile/Boopathi-d/publication/347994741_Optimized_PSO_Technique_Based_PID_Controller_for_Load_Frequency_Control_of_Single_Area_Power_System/links/5fec3214a6fdccdcb816b892/Optimized-PSO-Technique-Based-PID-Controller-for-Load-Frequency-Control-of-Single-Area-Power-System.pdf
https://www.researchgate.net/profile/Boopathi-d/publication/347994741_Optimized_PSO_Technique_Based_PID_Controller_for_Load_Frequency_Control_of_Single_Area_Power_System/links/5fec3214a6fdccdcb816b892/Optimized-PSO-Technique-Based-PID-Controller-for-Load-Frequency-Control-of-Single-Area-Power-System.pdf


International Journal of Engineering & Extended Technologies Research (IJEETR) 

                      |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |     

| Volume 8, Issue 2, March - April 2026 | 

DOI:10.15662/IJEETR.2026.0802343 

IJEETR©2026                                                         |     An ISO 9001:2008 Certified Journal   |                                                3414 

 
25. P.Navaneetha, R.Ramiya Devi, S.Vennila, P.Manikandan and Dr.S.Saravanan, “ IOT Based Crop Protection 

System against Birds and Wild Animal Attacks”, International Journal of Innovative Research In Technology, Vol-

6 Issues 11, pp.133-143, 2020. 

26. K. Punitha, M. Rajkumar, S. Karthick and  Dr. S. Saravanan, “  Impact  of Solar And Wind Integration on 

Frequency Control System”, International Research Journal of Engineering and Technology, Vol 7 Issue 3, 

pp.1357-1362,2020. 

27. A.Arulkumar, S.Balaji, M.Balakrishnan, G.Dineshkumar and S.Saravanan, “Design And Implementation of  Low 

Cost Automatic Wall Painting Machine” International Journal of  Engineering Technology Research & 

Management, Vol-4 Issues 03, pp.170-176, 2020. 

28. V.Periyasamy, S.Surya, K. Vasanth, Dr.G.Vijayakumar and Dr.S.Saravanan, “Design And Implementation of Iot 

Based Modern Weaving Loom Monitoring System” International Journal of  Engineering Technology Research & 

Management, Vol-4 Issues 04, pp.11-18, 2020. 

29. M.Yogheshwaran, D.Praveenkumar, S.Pravin, P.M.Manikandan and Dr.S.Saravanan, “IoT Based Intelligent Traffic 

Control System” International Journal of  Engineering Technology Research & Management, Vol-4 Issues 04, 

pp.59-63, 2020. 

30. R.Pradhap, R.Radhakrishnan, P.Vijayakumar, R.Raja and  Dr.S.Saravanan, “Solar Powered Hybrid Charging 

Station For Electrical Vehicle” International Journal of  Engineering Technology Research & Management, Vol-4 

Issues 04, pp.19-27, 2020 

31. S.Shenbagavalli, T.Priyadharshini, S.Sowntharya, P.Manikandan and Dr.S.Saravanan, “Design and Implementation 

of Smart Traffic Controlling System” International Journal of Engineering Technology Research & Management, 

Vol-4 Issues 04, pp.28-36, 2020. 

32. M.Pavithra, S.Pavithra, R.Rama Priya, M.Vaishnavee, M.Ranjitha and S.Saravanan, “Fingerprint Based Medical 

Information System Using IoT” International Journal of  Engineering Technology Research & Management, Vol-4 

Issues 04, pp.45-51, 2020. 

33. A.Ananthan, A.M.Dhanesh, J.Gowtham, R.Dhinesh, G.Jeevitha and Dr.S.Saravanan, “IoT Based Clean Water 

Supply” International Journal of  Engineering Technology Research & Management, Vol-4 Issues 03, pp.154-162, 

2020. 

34. R.Anbarsan, A.Arsathparvez, K.S.Arunachalam, M.Swathisriranjani and Dr.S.Saravanan,   “Automatic Class Room 

Light Controlling Using Arduino” International Journal of Engineering Technology Research & Management, 

Vol-4 Issues 03, pp.192-201, 2020. 

35. S.Karthikeyan, A.Krishnaraj, P.Magendran, T.Divya and Dr.S.Saravanan , “The Dairy Data Acquisition System” 

International Journal of  Engineering Technology Research & Management, Vol-4 Issues 03, pp.163-169, 2020. 

36. M.Amaran, S.Mannar Mannan, M.Madhu, Dr.R.Sagayaraj and Dr. S.Saravanan, “Design And Implementation of 

Low Cost Solar Based Meat Cutting Machine” International Journal of  Engineering Technology Research & 

Management, Vol-4 Issues 03, pp.202-208, 2020. 

37. N.Harish, R.Jayakumar, P.Kalaiyarasan, G.Vijayakumar and S. Saravanan, “IoT Based Smart Home Energy Meter” 

International Journal of  Engineering Technology Research & Management, Vol-4 Issues 03, pp.177-183, 2020. 

38. K.Subashchandrabose, G.Moulieshwaran, M.Raghul, V.Dhinesh and S.Saravanan, “Design of Portable Sanitary 

Napkin Vending Machine”, International Journal of  Engineering Technology Research & Management, Vol-4 

Issues 03, pp.52-58, 2020. 

39. D.Hemalatha, S.Indhumathi, V.Myvizhi and S.Saravanan, “Design and Implementation of Intelligent Controller for 

Domestic Applications”, International Journal of New Innovations in Engineering and Technology, Vol.22, 

Issue.3, pp.4-7, 2023. 

40. S. Divyasri, E. Indhu, M. P. Keerthana,  M. Selvakumari and S. Saravanan, “Gas Cylinder Monitoring System using 

IoT”, International Journal of New Innovations in Engineering and Technology, Vol.22, Issue.3, pp.67-71, 2023. 

41. J.Arul, R.Balaji, S.Jeyamoorthy, M.Manipathra, R.Sundar and S.Saravanan, “IoT based Air Conditioner Control 

using ESP32”, International Journal of New Innovations in Engineering and Technology, Vol.22, Issue.3, pp.48-

52, 2023. 

42. Vundel Munireddy, J.Prahathesvaran, C.R.Thirunavukarasu, M.Santhosh Kumar and S.Saravanan, “IoT Based 

Charge Controller for Direct Fast Charging of Electric Vehicles Using Solar Panel”, International Journal of New 

Innovations in Engineering and Technology, Vol.22, Issue.3, pp.77-81, 2023. 

43. D.Monish Kumaar, K.Akash,  S.Aswinkumar, S.Saravanan and R. Sagayaraj, “IoT based Industry Surveillance and 

Air Pollution Monitoring using Drones”, International Journal of New Innovations in Engineering and Technology, 

Vol.22, Issue.3, pp.14-18, 2023. 

44. T.Silambarasan, R.Surya, J.Pravinkumar, R.Sundar and S Saravanan, “IoT based Monitoring System For Sewage 

Sweeper”, International Journal of New Innovations in Engineering and Technology, Vol.22, Issue.3, pp.88-93, 

2023. 

http://www.ijeetr.org/


International Journal of Engineering & Extended Technologies Research (IJEETR) 

                      |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |     

| Volume 8, Issue 2, March - April 2026 | 

DOI:10.15662/IJEETR.2026.0802343 

IJEETR©2026                                                         |     An ISO 9001:2008 Certified Journal   |                                                3415 

 
45. R.Aravinthan, Alwin.Augustin, P.Divagaran, S.Saravanan and P.Manikandan, “IoT Based Power Consumption and 

Monitoring System”, International Journal of New Innovations in Engineering and Technology, Vol.22, Issue.3, 

pp.43-47, 2023. 

46. S.Partheeban, S.Sundaravel, S.Umapathi, R.Sagayaraj and S.Saravanan, “IoT based Safety Helmet for Mining 

Workers”, International Journal of New Innovations in Engineering and Technology, Vol.22, Issue.3, pp.116-120, 

2023. 

47. K.Eswaramoorthi, R.Manikandan, R.Balamurugan, C.Ramkumar and S.Saravanan, “Smart Parking System using 

IoT”, International Journal of New Innovations in Engineering and Technology, Vol.22, Issue.3, pp.53-57, 2023.   

48. S.Nirmalraj, C.Pranavan, M.Prem and S.Saravanan, “Smart Trolley With IoT Based Billing System”, International 

Journal of New Innovations in Engineering and Technology, Vol.22, Issue.3, pp.111-115, 2023.   

49. V.Gunasekaran, M.Gowtham , S. Anbubalaji, S.Saravanan and R.Prakash, “Solar based Electric Wheel Chair”, 

International Journal of New Innovations in Engineering and Technology, Vol.22, Issue.3, pp.8-13, 2023.    

50. P Thava Prakash, P.Venketesan, D.Vignesh, S.Prakash, S.Saravanan, “Design of Low Cost E-Bicycle using 

Brushless DC Motor with Speed Regulator”, International Journal of New Innovations in Engineering and 

Technology, Vol.22, Issue.3, pp.148-153, 2023.   

51. D.Tamilarasan, V.S.Vairamuthu, Y.Vasanth, K.Umadevi, S.Saravanan, “GSM based Agricultural Motor Control”, 

International Journal of New Innovations in Engineering and Technology, Vol.22, Issue.3, pp.172-177, 2023.    

52. P. Vimal, S.Veerasigamani, R.Srihari, C.S.Satheesh, S.Saravanan, “IoT Based Optimal Power Management System 

For Smart Grid”, International Journal of New Innovations in Engineering and Technology, Vol.22, Issue.3, 

pp.160-165, 2023.    

53. S.Abimanyu, P.Jagadheeswaran, S.Jaganath,  K.Sanjay,  R.Sivapranesh, K.Velmurugan, N.Mohananthini, 

C.S.Satheesh, S.Saravanan, “Portable Solar Tree”, International Journal of New Innovations in Engineering and 

Technology, Vol.22, Issue.3, pp.154-159, 2023.  

54. M.Karthikeyan, S.Bilalahamad, V.A.Chandru, V.Deepika and S.Saravanan, “Design and Development of IoT based 

Motor Starter”, International Journal of New Innovations in Engineering and Technology, Vol.22, Issue.3, pp.178-

183, 2023.    

55. R.Anbarsan, A.Arsathparvez, K.S.Arunachalam, M.Swathisriranjani and S.Saravanan,   “Automatic Class Room 

Light Controlling Using Arduino” International Journal of Engineering Technology Research & Management 

(IJETRM), Vol-4 Issues 03, pp.192-201, 2020. 

56. S.Karthikeyan, A.Krishnaraj, P.Magendran, T.Divya and S.Saravanan , “The Dairy Data Acquisition System” 

International Journal of  Engineering Technology Research & Management (IJETRM), Vol-4 Issues 03, pp.163-

169, 2020. 

57. N.Harish, R.Jayakumar, P.Kalaiyarasan, G.Vijayakumar and S. Saravanan, “IoT Based Smart Home Energy Meter” 

International Journal of  Engineering Technology Research & Management (IJETRM), Vol-4 Issues 03, pp.177-

183, 2020. 

58. G. Poovarasan, S. Susikumar, S. Naveen, N. Mohananthini, S. Saravanan,” Study of Poultry Fodder Passing 

Through Trolley in Feeder Box,” International Journal of Engineering Technology Research & Management, 

vol.4, Issue.1, pp.76-83, 2020. 

59. A.Ananthan, A.M.Dhanesh, J.Gowtham, R.Dhinesh, G.Jeevitha and S.Saravanan, “IoT Based Clean Water Supply” 

International Journal of  Engineering Technology Research & Management (IJETRM), Vol-4 Issues 03, pp.154-

162, 2020. 

60. Ram Kumar C, Saravanan S, and Nagarajan C,“Hybrid LSTM and Deep Reinforcement Learning for Autonomous 

Battery Health Optimization in Electric Vehicles”, Electrical Power Systems Research, Vol-253 Issues 112535, 

ISSN No:0378-7796,2025. 

61. Gopinathan, V. R. (2024). Real-Time Fault-Tolerant Multi-Cloud Database Architectures for High Availability 

Applications. International Journal of Future Innovative Science and Technology (IJFIST), 7(4), 13148. 

62. Chandra, S., Rengarajan, A., Sahoo, G. S., & Sharma, S. (2023, December). Identifying Neuronal Damage and 

Plasticity by Analyzing Changes in Diffusion Tensor Imaging. In International Conference on Data Science, 

Machine Learning and Applications (pp. 433-438). Singapore: Springer Nature Singapore. 

63. Sugumar, R. (2025). Federated AI in Offline-First Mobile Health Architectures for Privacy-Preserving Clinical 

Intelligence. International Journal of Science, Research and Technology, 8(4), 14589-14600. 

64. Murugeshwari, B., Rajalakshmi, S., & Sudharson, K. (2023). Hybrid Approach for Privacy Enhancement in Data 

Mining Using Arbitrariness and Perturbation. Computer Systems Science & Engineering, 44(3). 

65. Pandey, V. K., Mishra, S., Rengarajan, A., Savita, & Roomi, M. M. (2024, March). Enhancing Weather Forecasting 

with Machine Learning Techniques. In International Conference on Renewable Power (pp. 147-156). Singapore: 

Springer Nature Singapore. 

http://www.ijeetr.org/


International Journal of Engineering & Extended Technologies Research (IJEETR) 

                      |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |     

| Volume 8, Issue 2, March - April 2026 | 

DOI:10.15662/IJEETR.2026.0802343 

IJEETR©2026                                                         |     An ISO 9001:2008 Certified Journal   |                                                3416 

 
66. Soundappan, S. J. (2025). Next Generation AI Enabled Holistic Cognitive Platform for Secure Cloud Network 

Intelligence Enterprise Systems and Digital Trust Optimization. International Journal of Computer Technology and 

Electronics Communication, 8(5), 11534-11542. 

67. Mathew, A. (2022). Leveraging Big Data Analytics to Power AI and ML (Machine Learning) Automation. 

Educational Research (IJMCER), 4(5), 131-134. 

68. Sugumar, R. (2024). AI-Augmented Quality Engineering for Performance Optimization and Test Orchestration in 

Distributed Systems. International Journal of Science, Research and Technology, 7(5), 12835-12846. 

69. Akila, R. (2024). A deep reinforcement learning approach for optimizing inventory management in the agri-food 

supply chain. J. Electrical Systems, 20(4s), 2238-2247. 

70. Mahendran, M., Anbazhagan, K., Pavithran, G., Nivas, A., & Pandey, S. D. (2022). Earthquake Damage Prediction 

using Machine Learning. Grenze International Journal of Engineering & Technology (GIJET), 8(1). 

71. Gopinathan, V. R. (2025). Enterprise AI Frameworks for Financial Data Engineering Behavioural Analytics and 

Intelligent Cloud Solutions. International Journal of Research Publications in Engineering, Technology and 

Management (IJRPETM), 8(4), 12499-12506. 

72. Kondalsamy, P., & Kaliappan, K. (2025). An Optimal Prediction of Leaf Disease Based on Hybrid Deep Learnings 

and Metaheuristic Technique. Traitement du Signal, 42(1), 363. 

73. Deivendran, P., Babu, P. S., Malathi, G., Anbazhagan, K., & Kumar, R. S. (2023). Emotion Recognition for 

Challenged People Facial Appearance in Social using Neural Network. arXiv preprint arXiv:2305.06842. 

74. Sugumar, R. (2025). Unified AI Framework for Predictive Data Engineering and Real Time Prescription and 

Billing Systems. International Journal of Advanced Engineering Science and Information Technology (IJAESIT), 

8(5), 17261. 

75. Vekariya, V., Kumar, S., & Rengarajan, A. (2024). A distinctive and smart agricultural knowledge-based 

framework using ontology. In Sustainability in Digital Transformation Era: Driving Innovative & Growth (pp. 

207-213). CRC Press. 

76. Gopinathan, V. R. (2025). Software engineering practices for AI-driven systems: From development to deployment 

(MLOps perspective). International Journal of Science, Research and Technology, 8(1), 13493-13500. 

77. Mathew, A. R. (2022). Threats and protection on E-sim: a prospective study. Novel Perspectives of Engineering 

Research, 8, 76-81. 

78. Naveena, S., & Kavitha, K. (2025). Gossypium herbaceum: Folium disease identification and classification using 

Efficient Net-Coordinate Convolutional Neural Network (EcoNet). Engineering Applications of Artificial 

Intelligence, 152, 110701. 

79. Rengarajan, A., Mishra, A., Kulhar, K. S., Shrivastava, V. P., & Alawneh, Y. J. J. (2024, March). Role of Deep 

Reinforcement Learning in Mitigating Cyber Security Issues: A Review. In International Conference on 

Renewable Power (pp. 37-48). Singapore: Springer Nature Singapore. 

80. Achari, A. P. S. K., & Sugumar, R. (2024, November). Performance analysis and determination of accuracy using 

machine learning techniques for naive bayes and random forest. In AIP Conference Proceedings (Vol. 3193, No. 1, 

p. 020199). AIP Publishing LLC. 

81. Mathew, A., & Alex, H. (2022). Detect & protect-medical device cybersecurity. Curr. Overview Sci. Technol. Res, 

1, 60-68. 

82. Sammy, F., Chettier, T., Boyina, V., Shingne, H., Saluja, K., Mali, M., ... & Shobana, A. (2025). Deep Learning-

Driven Visual Analytics Framework for Next-Generation Environmental Monitoring. Journal of Applied Science 

and Technology Trends, 114-122. 

83. Anbazhagan, K. (2024). Trustworthy and Adaptive AI Systems for Enterprise Analytics Cybersecurity and Decision 

Optimization Using API-First and Cloud-Native Architectures. International Journal of Technology, Management 

and Humanities, 10(03), 65-74. 

84. Mathew, A. (2021). Deep reinforcement learning for cybersecurity applications. Int J Comput Sci Mob Compu, 

10(12), 32-38. 

85. Dhinakaran, D. (2022). Joe Prathap P. M, Selvaraj D, Arul Kumar D and Murugeshwari B," Mining Privacy-

Preserving Association Rules based on Parallel Processing in Cloud Computing,". International Journal of 

Engineering Trends and Technology, 70(3), 284-294. 

86. Karthika, K., Anusha, K., Kavitha, K., Harshadha, R., Dharshini, D. S., & Sundhar, N. A. (2025, April). Frequency 

Reconfigurable Antenna using Advanced Materials: A Study. In 2025 3rd International Conference on 

Advancements in Electrical, Electronics, Communication, Computing and Automation (ICAECA) (pp. 1-6). IEEE. 

87. Thavamani, C., & Rengarajan, A. (2024). Clustering related behaviour of users by the use of partitioning and 

parallel transaction reduction algorithm. International Journal of Advanced Intelligence Paradigms, 29(2-3), 122-

132. 

http://www.ijeetr.org/


International Journal of Engineering & Extended Technologies Research (IJEETR) 

                      |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |     

| Volume 8, Issue 2, March - April 2026 | 

DOI:10.15662/IJEETR.2026.0802343 

IJEETR©2026                                                         |     An ISO 9001:2008 Certified Journal   |                                                3417 

 
88. Sugumar, R. (2025). Unified AI Framework for Predictive Data Engineering and Real Time Prescription and 

Billing Systems. International Journal of Advanced Engineering Science and Information Technology (IJAESIT), 

8(5), 17261. 

89. Soundappan, S. J., & Sugumar, R. (2016). Optimal knowledge extraction technique based on hybridisation of 

improved artificial bee colony algorithm and cuckoo search algorithm. International Journal of Business 

Intelligence and Data Mining, 11(4), 338-356. 

90. SakthiPreetha, A., Kavitha, K., Karthika, K., & Manohari, R. G. (2025, April). A Novel Metasurface-Embedded 

Antenna for WBAN Communications. In 2025 3rd International Conference on Advancements in Electrical, 

Electronics, Communication, Computing and Automation (ICAECA) (pp. 1-4). IEEE. 

91. Murugeshwari, B., Selvaraj, D., Sudharson, K., & Radhika, S. (2023). Data Mining with Privacy Protection Using 

Precise Elliptical Curve Cryptography. Intelligent Automation & Soft Computing, 35(1). 

92. Gopinathan, V. R. (2025). Software engineering practices for AI-driven systems: From development to deployment 

(MLOps perspective). International Journal of Science, Research and Technology, 8(1), 13493-13500. 

93. Anbazhagan, K., Kumar, R., Thilagavathy, R., & Anuradha, D. (2024, March). Shortest Job First with Gateway-

based Resource Management Strategy for Fog Enabled Cloud Computing. In 2024 4th International Conference on 

Data Engineering and Communication Systems (ICDECS) (pp. 1-6). IEEE. 

94. Kannadhasan, S., Vasuki, S., Kavitha, K., Karthikeyan, P., & Usha, S. G. A. (Eds.). (2025, April). Preface: Role of 

Artificial Intelligence and IoT in Engineering, Technology & Science [ICRAETS 2024]. In AIP Conference 

Proceedings (Vol. 3258, No. 1, p. 010001). AIP Publishing LLC. 

95. Dhinakaran, D., Prathap, P. J., Selvaraj, D., Kumar, D. A., & Murugeshwari, B. (2022). Mining privacy-preserving 

association rules based on parallel processing in cloud computing. International Journal of Engineering Trends and 

Technology, 70(3), 284-294. 

http://www.ijeetr.org/

	Publication History: Received: 25.02.2026; Revised: 20.03.2026; Accepted: 25.03. 2026; Published: 28.03.2026.

