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Abstract 
Because of the growing number of mobile devices and the demand for Internet services from 

them, particularly, streaming video, and online gaming, social media platforms, radio-

frequency (RF) wireless networks have surpassed their capacity constraints. In addition, users 

inside of buildings account for 80% of all data traffic. As a result, consideration of new 

technologies for indoor wireless communications has begun. In this direction, Visible Light 

Communication (VLC) technology is developed which can give lighting as well as 

communication and serving as the best replacement to the Wireless networks based on radio 

frequency. Ultra-high data rates, communication channels that are secure, and absence of 

electromagnetic (EM) wave intervention are only a few of the major benefits of a VLC system, 

which enable a variety of applications. Therefore, this paper presents a review of the emerging 

VLC technology highlighting the VLC transmitter and receiver technology with different 

modulation schemes utilized. Further, this review also presents different application areas for 

VLC technology with open research challenges. Finally, the paper concludes by highlighting 

the future aspects for the VLC technology. 
Keywords—Visible Light Communication, Modulation Techniques, VLC Transmitter, VLC 

Receiver, CSK, OFDM 

I. INTRODUCTION 

Visible light communication (VLC) systems is a wireless technology network that was 

developed in early 2000’s [1-3]. This style of communication involves, a typical VLC 

communication system employs a camera with CMOS sensors or photodiodes as the receiver, 

and single LEDs or numerous Lighting with LEDs as the transmitter. Data is conveyed at a rate 

that is substantially faster than what the human eye can perceive, either by turning on and off 

the LED or by varying its intensity output. 

Fig. 1 presents a basic block diagram for a typical VLC communication system. There are two 

main parts of the VLC communication system: (𝑖) optical sender and (𝑖𝑖) optical receiver. A bit 

stream which is binary in nature drives the LED/LD after preprocessing and encoding, and 

electrical signals are converted into optical signals. Pre-processing is a technique used to 

compensate for signal deterioration induced by other channels. The equalization technique can 

be used to boost the LED's response bandwidth as well as its data transfer rate. Other channel 

losses, such as phase noise, can be compensated for by the receiver's post-equalization. The 

use of various techniques for modulating high-order coding that boosted both the transmission 

rate and the spectrum efficiency. 

The evolution of VLC systems was initially motivated by instances of increasing transference 

speeds, and then by progressively complex transceiver configurations. Fig. 2 provides a 

timeline for milestones in the evolution of VLC. In its initial phase the VLC systems were able 

to achieve a throughput of 25MHz for white light component of LED [4] whereas for blue light 

component the throughput was increased to 14MHZ. Also, with the improvements made in 

technology a throughput up to 1Gbps was observed with the utilization of On-Off Keying 

(OOK) and OFDM technologies [5-7]. With the use of new Micro-LEDs made of GaN violet, 

current technology enables transmission speeds of up to 10 Gbit/s [8]. VLC systems finds 

applications in many fields including interplanetary communication, quantum communication, 

and LED-illuminated high-speed internet cables. In recent past, VLC adds a fresh viewpoint to 

the widely used field of computers, indoor VLC [9,10] System ID and positioning [11], 

communications within the vehicle [12], and communicating while underwater [11]. 
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Optical Transmitter 

 
Fig. 1. Block diagram of the VLC Communication Technology 

With the advancements made in technology, VLC has gained immense popularity among 

researchers due to its application area. With the term "Visible light communication" or the 

keyword "VLC" in the paper's title or body is published years ago in many numbers of papers 

which is shown in Figure 3. From the exponential growth seen in Fig. 3 it is evident that VLC 

communication technology has a potential that encourages both academia and industry to 

invest in it. 

This research describes a precise overview of the VLC communication system highlighting 

VLC transmitter and receiver technology, different modulation techniques with applications of 

VLC technology. Finally, we conclude the review with the open challenges to VLC and future 

works. 

II. VLC TRANSMITTER & RECEIVER TECHNOLOGY 

The transmitter in a high-speed VLC system is crucial for reaching a big data rate. A good VLC 

system's light source must have a powerful optical output, a wide bandwidth of modulation, 

high efficiency of energy conversion, a low operating voltage, a tiny form-factor, and an 

extended and lifetime. To achieve these characteristics mostly LD LED- based VLC systems 

are incorporated. Table I lists the most modern VLC systems with high-speed LD and LEDs 

highlighting the modulation and data rates for each light source. 

 
Fig. 2. Timeline of the VLC communication technology 

Further, for VLC receiver there are few basic requirements that are required to be fulfilled. 

These are: 

• The wavelength's responsiveness is adequate. For a given optical power which is incident 

in nature, the output photocurrent can be as high as feasible. 
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• A high-speed broadband system can be constructed with reaction times that are quick 

enough. 

• High-speed broadband systems can be used with a quick reaction time. To lessen the impact 

on the signal of the device, the degree of noise should be kept as low as feasible. 

• The signal conversion technology has been designed to propagate without distortion using 

a suitable linear connection. 

• Has a small size and a lengthy useful lifetime. 

Also, Table II summarizes the different types of recently proposed VLC receiver technology 

indicating the bandwidth, responsivity and data rates for each VLC receiver. 

TABLE I: RECENTLY PROPOSED VLC TRANSMITTER TECHNOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

III. VLC MODULATION TECHNIQUES 

The brightness of flicker should not be perceived by users using the VLC modulation technique. 

According to [29], the flicker can lead to detrimental and significant physiological alterations 

in the human body. According to the IEEE 

802.15.7 standard [30], to avoid harmful consequences, it is vital to alter the level of intensity 

of the light more quickly than the human eye can detect the blink, or faster than 200 Hz. 

 
Fig.3: Analysis of "Visible light communication" or the keyword "VLC" in the paper's 

title 

Sources of 

Light 

Data Rate 

(Gbps) 

Method of 

Modulation 

Distance 

(m) 

White 

phosphor [13] 

1.1 MIMO 

OFDM 

1 

RGB- LED 

[14] 

3.375 PAM-8 1 

RGBYC-LED 

[15] 

10.72 MIMO-

OFDM 

1 

GaN u-LED 

[16] 

5 OFDM 0.05 

GaN Blue LD 

[17] 

2.5 OOK 0.5 

Blue LD [18] 18 OFDM 16 

Violet LD [19] 26.4 DMT 0.5 

Blue LD + 

phosphor [20] 

4 OFDM 0.5 

RGB-LD [21] 20.231 OFDM 1 

RGBV-LD 

[22] 

26.228 OFDM 2 
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TABLE II: RECENTLY PROPOSED VLC RECEIVER TECHNOLOGY 

Type BW Data Rate Responsivity Chip Material 

PD [23] 0.82 - 1.2 Triple Cation 

perovskite 

SL-APD 

[24] 

- 0.5 

(PAM8) 

- Silicon 

APD [25] 155 - 0.35 silicon 

Micro-PD 

[26] 

300 7.4 

(OFDM) 

0.11 Semipolar InGaN/ 

GaN PIN 

Solar Cell 

[27] 

0.114-0.586 DCO- 

OFDM 

- Triple Cation 

perovskite 

APD [28] 890 2 (OOK) 0.45 silicon 

This implies that the VLC Modulation technique should offer a better data rate while reducing 

flicker. In view of this, 5 modulation systems are utilized for the VLC communication system. 

Table III provides the comparison of these modulation techniques. 

TABLE III: COMPARISON OF DIFFERENT MODULATION TECHNIQUES 

Modulation 

Scheme 

Data 

Rate 

SNR BER 

OOK Medium Low High 

V-PPM low high Medium 

CSK Medium Medium Medium 

OFDM Very 

high 

high low 

PWM Very 

low 

high low 

A. On-Off Keying (OOK) 

The basic principle involved in OOK modulation scheme is switching ON/OFF the lamp as per 

the input bits (i.e., 0 or 1). Although the LED indication is not totally off in the off state, step 

OOK's main benefit is the light intensity reduction. Though this technique is easy to implement 

still it suffers from problem associated with white light [31]. Lower data rates result when 

varied dimming settings are maintained. As a result of this problem, the majority of alternative 

modulation techniques use both pulse position and breadth position. 

B. Variable Pulse Position Modulation (V-PPM) 

V-PPM is comparable to PPM with the exception of the control that alters the value of the 

signal's frequency, expressing it as a linear value with the fundamental signal value, and 

emphasizing modulation design and decoding simplicity. Additionally, because many pulses 

are broadcast in each symbol-time, it is more spectrally efficient. Further, the capability of 

VPPM to multiplex with various amounts of dimming in a given frame is one advantage that 

can aid in achieving optimal resolution [32]. Also, the difficulty in achieving ideal duty cycles 

is one of VPPM's shortcomings. 

C. Color Shift Keying (CSK) 

It is feasible to create white LED lights by fusing various colours. There are two ways to do 

this: The first one is accomplished by combining blue LEDs and yellow phosphor. The 

disadvantage of this combination is that the yellow phosphor inhibits the responsiveness of the 

white LEDs.. The combination of blue, green, and red LEDs is the second way to achieve white, 
and it speeds up communication and the realization of the white colour [31]. Multiple-color 

LEDs are used to provide CSK modulation. Benefits of using CSK include: The final output 

colour is first assured by the colour coordinates. Second, whereas the output power of various 

light sources varies, that of the CSK light source is constant. The dimming of the CSK ensures 

that the overall power remains constant. Thirdly, the CSK supports the amplitude adjustments 

of both the digital and analogue converters. 
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D. Orthogonal Frequency Division Multiplexing (OFDM) 

This is one of the modulation techniques that is widely used because it has the ability to lessen 

the impact of multipath fading and conflicting symbol interference. Compared to the others, it 

is also the technique of multiple carrier modulation. This modulation method's ability to reduce 

interference from multipath fading is one of its enefits. It also simplifies the bipolar signals 

that must be converted into actual signals, which is the second benefit. One of the challenges 

with OFDM [32] is the nonlinear interaction between light and current. A key problem with 

OFDM-based modulation is its PAPR (peak-to-average power ratio) is high, which leads to 

clipping distortion and lowers system performance. 

E. Pulse Width Modulation (PWM) 

In this modulation system, the pulse widths are balanced according to the expected levels of 

dimming, and the pulses create digital pulses that are employed to capture the modulation 

signal. The data transmission happens when the LED is at its brightest. Notably, depending on 

the required dimming, the data rate can be adjusted as well as accommodated. According to 

researchers, the PWM frequency modulation technology can achieve a dimming level between 

0% and 100%. One advantage of this plan is that it can attain the highest dimming level without 

changing the brightness of the light, obviating the need to define on and off levels. The fact that 

PWM's data rates are constrained to 

4.8kbps [31] is one of its drawbacks. 

IV. APPLICATIONS 

VLC has numerous uses, including interstellar communication and quantum communication, 

and high- speed internet chains with LED lights. VLC also adds a fresh viewpoint to the widely 

used field of computers. This section discusses about different applications of VLC different 

applications of VLC in different fields. 

A. Li-Fi 

Li-Fi, like Wi-Fi, is a bidirectional visible light wireless communication system. These 

technologies give a superior solution in regions susceptible to radiofrequency radiation, for 

example, airplanes and in medical like hospitals by avoiding problems related to interference 

with other radio signals. This technology can offer multi-Gb/s connections. 

B. Optical wireless communication in RF-restricted environments 

In areas where RF communication is limited, VLC can be employed in a safe manner to 

facilitate the wireless communication technology. In hazardous circumstances, VLC is seen as 

a safe comparison to radio frequency communications. Furthermore, it is advantageous in 

applications where regular WLAN technology conflicts with specialized equipment in 

hospitals, etc. 

C. Transportation 

Outdoor intelligent transportation is a promising application of VLC technology. VLC is used 

in infrastructure for vehicle lighting and traffic lights to maintain efficient connections between 

vehicles and infrastructure. By leveraging VLC technology, it is possible to control road safety 

and traffic flow. These systems can also give lane- change alerts, cooperative forward collision 

alerts, pre-crash warnings, and other features. Furthermore, this strategy has the potential to 

increase transportation system safety and efficiency. 

D. Underwater Communication 

VLC technology can be effectively used in complex energy-consuming acoustic transceivers 

with low BW and high latency. VLC communication can easily provide much higher 

transmission BW with high data rates of around Gbps. VLC also can achieve short-range 

communications under sea sensors, underwater robots, etc. to communicate with one another 

or with the base station. 

E. Indoor Localization 

Since traditional GPS cannot operate inside of buildings, VLC-based localization is highly 

useful in interior environments [33]. The widespread use of LED lighting has special 

possibilities for indoor localization [34]. In uncommon environments like skyscrapers and 
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subways, visible light can be utilized as an identification system. The visible light ID method 

is used to identify the location, which is usually the building and the space. Similar to this, 

hospitals, airports, and subways may all implement visible light identification systems. When 

the ID specifies the transmitter's coordinates, the system can be extended. 

V. CHALLENGES 

This section discusses potential techniques to improve the performance or VLC system 

technology's data rate. Different challenges and their potential solutions are discussed as 

follows: 

i) Humans see flickering as fluctuations in light intensity. To prevent flickering in VLC, which 

could have harmful consequences on human health, lamps must be adjusted [84]. Blinking can 

occur between frames or even within them, based on the image size. The brightness difference 

between the frame bits is thought to be the cause of flickering within the frame, but the 

brightness difference between the frames is thought to be the result of the packet's sending and 

idle times. The service period of the pulse train is configured to monitor brightness during 

PWM, but when data speed is slow or there is a lot of idle time, the blink is more obvious 

compared to data time. As a result, developing modification ways to reduce flickering is an 

active study subject. 

ii) Different luminance levels are necessary for different tasks, such as 30-100 lux for regular 

tasks and up to 1000 lux for strong illumination in offices. Therefore, the algorithms for opacity 

must be created to provide the required luminescence in a certain area. 

iii) It's critical to evaluate the effectiveness of various coding for channel algorithms in VLC. 

Turbo codes with a lot of memory commands should be utilized for improved performance 

because VLC's bandwidth is too low. For element decoders, several decryption algorithms 

including Maximum a Posteriori (MAP), Log-MAP, and Max-Log MAP [35] must be 

confirmed and validated. Codes for linear block, like the (23,12,7) Golay code [36], can also be 

used to improve efficiency in VLC. 

iv) The effectiveness of VLC systems is constrained by noise from ambient light sources. To 

reduce background noise, Manchester encoding was employed in [37] without active control 

or input. In [38–39], many methods to lessen noise in the background are suggested. To decrease 

background noise, Manchester and Hadamard encoding were used [40]. Networks for coding 

that use rectangular frame codes, turbo codes and coiled keys are used to boost the VLC device's 

performance. In comparison to codes for linear block and codes with convolutions, turbo also 

called accelerated codes perform better, but at the expense of a costly and challenging decoder. 

Since VLC's maximum bandwidth is limited, employing turbo codes is preferable. As a result, 

to reduce more noise efficiently, new codes should be devised than those already in use [41]. 

v) It's also a free search engine for examining the effectiveness of particular VLC’s target 

junction rectifier. The performance, complexity, and cost trade-offs between various diodes 

with images, for example photonic silicon junction rectifier, PIN Photodetector, and photodiode 

failure, can be made in VLC. Although PINs are less expensive, having improved storage, and 

work well in more noise environments, avalanche optical diodes are still quite useful. 

VI. CONCLUSION & FUTURE WORKS 

This paper presents a review of VLC communication technology highlighting the VLC 

transmitter and receiver technology with different modulation schemes. Also, paper highlights 

the pros and cons of different modulation schemes utilized. Further, this review also presents 

the different application areas of the VLC communication technology with open research 

challenges to VLC. Also, the advancement of modules with lower energy production and 

consumption between the user device and communications infrastructure may affect overall 

system performance in terms of QoS and grade of service (GoS). as well as battery life, device 

efficiency, and lessening overheating, among other things. The advancement of highly spectral 

efficient signal processing techniques that will maximize the optical spectrum available for 

high throughput deployment, will be another area of research. 
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Also, development of external noise-resistant systems using a variety of AI approaches that 

will revolutionize the VLC field among other prospective advances. This will also have an 

impact in the automation of the communications pathway to dynamically adjust the ambient 

interfering light sources, regardless of the application domain (inside or outdoor). In addition, 

this will lead to the creation of intelligent alignment of Li-Fi transceiver and monitoring 

modules to overcome LOS difficulties, effective source and detector designs to avoid saturation 

from background noise and light sources as well as the development of high-performance 

roaming/mobility algorithms for managing RF-VLC and VLC-VLC mobility. 

REFERENCES 

[1] M. Nakagawa, Visible light communications, Proc. Conference on Lasers and Electro-

Optics/Quantum Electronics and Laser Science Conference and Photonic Applications 

Systems Technologies, Baltimore, 2007, 

http://dx.doi.org/10.1109/CCNC.2012.6181092. 

[2] A. Tsiatmas, C.P. Baggen, F.M. Willems, J.P.M. Linnartz, J.W. Bergmans, An 

illumination perspective on visible light communications, IEEE Commun.Mag. 52 (7) 

(2014) 64–71. 

[3] P.H. Pathak, X. Feng, P. Hu, Mohapatra, Visible light communication, networking, and 

sensing: A survey, potential and challenges, IEEE Commun. Surv. Tutor. 17 (4) (2015) 

2047–2077 

[4] D.C. O’Brien, L. Zeng, H. Le-Minh, G. Faulkner, J.W. Walewski, S. Randel, Visible 

light communications: Challenges and possibilities, in: Personal, Indoor and Mobile 

Radio Communications, 2008. PIMRC 2008. IEEE 19th International Symposium on 

(pp. 1-5), IEEE, 2008. 

[5] J. Grubor, S.C.J. Lee, K.D. Langer, T. Koonen, J.W. Walewski, Wireless high-speed 

data transmission with phosphorescent white-light leds, in: Optical Communication-

Post-Deadline Papers (published 2008), 2007 33rd European Conference and Exhibition 

of (pp. 1-2), VDE, 2007. 

[6] H. Le Minh, D. O’Brien, G. Faulkner, L. Zeng, K. Lee, D. Jung, et al., Highspeed visible 

light communications using multiple-resonant equalization, IEEE Photonics Technol. 

Lett. 20 (14) (2008) 1243–1245. 

[7] H. Elgala, R. Mesleh, H. Haas, Indoor optical wireless communication:potential and 

state-of-the-art, IEEE Commun. Mag. 49 (9) (2011). 

[8] A.H. Azhar, T. Tran, D. O’Brien, A gigabit/s indoor wireless transmission using 

MIMO-OFDM visible-light communications, IEEE Photonics Technol. Lett. 25 (2) 

(2013) 171–174. 

[9] Hussain, B.; Li, X.; Che, F.; Yue, C.P.; Wu, L. Visible Light Communication System 

Design and Link Budget Analysis. J. Lightwave Technol. 2015, 33, 5201–5209. 

[10] Minh, H.L.; Brien, D.O.; Faulkner, G.; Zeng, L.; Lee, K.; Jung, D.; Oh, Y.; Won, E.T. 

100-Mb/s NRZ Visible Light Communications Using a Postequalized White LED. 

IEEE Photonics Technol. Lett. 2009, 21, 1063–1065. 

[11] Căilean, A.; Dimian, M. Current Challenges for Visible Light Communications Usage 

in Vehicle Applications: A Survey. IEEE Commun. Surv. Tutor. 2017, 19, 2681–2703. 

[12] Zhuang, Y.; Hua, L.; Qi, L.; Yang, J.; Cao, P.; Cao, Y.; Wu, Y.; Thompson, J.; Haas, 

H. A Survey of Positioning Systems Using Visible LED Lights. IEEE Commun. Surv. 

Tutor. 2018, 20, 1963–1988. 

[13] Hsu, C.; Chow, C.; Lu, I.; Liu, Y.; Yeh, C.; Liu, Y. High Speed Imaging 3 × 3 MIMO 

Phosphor White-Light LED Based Visible Light Communication System. IEEE 

Photonics J. 2016, 8, 7907406. 

[14] Chi, N.; Zhang, M.; Zhou, Y.; Zhao, J. 3.375-Gb/s RGB-LED based WDM visible light 

communication system employing PAM-8 modulation with phase shifted Manchester 

coding. Opt. Express 2016, 24, 21663–21673. 

http://dx.doi.org/10.1109/CCNC.2012.6181092


 
 

 

25TH January 2025 

National Seminar on ‘Sanskriti Ka Badlta 
Swaroop Aur AI Ki Bhumika’ 

22 

International Advance Journal of Engineering, Science and Management (IAJESM)  
Multidisciplinary, Multilingual, Indexed, Double-Blind, Open Access, Peer-Reviewed, Refereed-

International Journal, Impact factor (SJIF) = 8.152 

[15] Zhu, X.; Wang, F.; Shi, M.; Chi, N.; Liu, J.; Jiang, F. 10.72Gb/s Visible Light 

Communication System Based on Single Packaged RGBYC LED Utilizing QAM-

DMT Modulation with Hardware Pre- Equalization. In Proceedings of the Optical Fiber 

Communication Conference, San Diego, CA, USA, 11 March 2018. 

[16] Tsonev, D.; Chun, H.; Rajbhandari, S.; McKendry, J.J.D.; Videv, S.; Gu, E.; Haji, M.; 

Watson, S.; Kelly, A.E.; Faulkner, G.; et al. A 3-Gb/s Single-LED OFDM-Based 

Wireless VLC Link Using a Gallium Nitride μLED. IEEE Photonics Technol. Lett. 

2014, 26, 637–640. 

[17] Chi, N.; Zhang, M.; Zhou, Y.; Zhao, J. 3.375-Gb/s RGB-LED based WDM visible light 

communication system employing PAM-8 modulation with phase shifted Manchester 

coding. Opt. Express 2016, 24, 21663–21673. 

[18] Zhu, X.; Wang, F.; Shi, M.; Chi, N.; Liu, J.; Jiang, F. 10.72Gb/s Visible Light 

Communication System Based on Single Packaged RGBYC LED Utilizing QAM-

DMT Modulation with Hardware Pre- Equalization. In Proceedings of the Optical Fiber 

Communication Conference, San Diego, CA, USA, 11 March 2018. 

[19] Tsonev, D.; Chun, H.; Rajbhandari, S.; McKendry, J.J.D.; Videv, S.; Gu, E.; Haji, M.; 

Watson, S.; Kelly, A.E.; Faulkner, G.; et al. A 3-Gb/s Single-LED OFDM-Based 

Wireless VLC Link Using a Gallium Nitride μLED. IEEE Photonics Technol. Lett. 

2014, 26, 637–640. 

[20] Chi, N.; Zhang, M.; Zhou, Y.; Zhao, J. 3.375-Gb/s RGB-LED based WDM visible light 

communication system employing PAM-8 modulation with phase shifted Manchester 

coding. Opt. Express 2016, 24, 21663–21673. 

[21] Zhu, X.; Wang, F.; Shi, M.; Chi, N.; Liu, J.; Jiang, F. 10.72Gb/s Visible Light 

Communication System Based on Single Packaged RGBYC LED Utilizing QAM-

DMT Modulation with Hardware Pre-qualization. In Proceedings of the Optical 

Fiber Communication Conference, San Diego, CA, USA, 11 March 2018. 

[22] Tsonev, D.; Chun, H.; Rajbhandari, S.; McKendry, J.J.D.; Videv, S.;Gu, E.; Haji, M.; 

Watson, S.; Kelly, A.E.; Faulkner, G.; et al. A 3-Gb/s Single-LED OFDM-Based 

Wireless VLC Link Using a Gallium Nitride μLED. IEEE Photonics Technol. Lett. 

2014, 26, 637–640. 

[23] Zhang, T.; Wu, J.; Zhang, P.; Ahmad, W.; Wang, Y.; Alqahtani, M.; Chen, H.; Gao, 

C.; Chen, Z.D.; Wang, Z.; et al. High Speed and Stable Solution-Processed Triple 

Cation Perovskite Photodetectors. Adv. Opt. Mater. 2018, 6, 1701341. 

[24] Kosman, J.; Almer, O.; Abbas, T.A.; Dutton, N.; Walker, R.; Videv, S.; Moore, K.; 

Haas, H.; Henderson, R. A 500Mb/s -46.1dBm CMOS SPAD Receiver for Laser Diode 

Visible-Light Communications. In Proceedings of the 2019 IEEE International Solid- 

State Circuits Conference—(ISSCC), San Francisco, CA, USA, 17–21 February 2019; 

pp. 468–470. 

[25] Yan, D.; Mao, X.; Cong, J.; Xie, S. Fully integrated receiver for free- space visible light 

communication. IEICE Electron. Express 2019, 16, 20190418. 

[26] Alkhazragi, O.; Kang, C.H.; Kong, M.; Liu, G.; Lee, C.; Li, K.; Zhang, H.; Wagstaff, 

J.M.; Alhawaj, F.; Ng, T.K.; et al. 7.4-Gbit/s Visible- Light Communication Utilizing 

Wavelength-Selective Semipolar Micro-Photodetector. IEEE Photonics Technol. Lett. 

2020, 32, 767–770. 

[27] Mica, N.A.; Bian, R.; Manousiadis, P.; Jagadamma, L.K.; Tavakkolnia, I.; Haas, H.; 

Turnbull, G.A.; Samuel, I.D.W. Triple-cation perovskite solar cells for visible light 

communications. Photon. Res. 2020, 8, A16–A24. 

[28] Milovančev, D.; Jukić, T.; Vokić, N.; Brandl, P.; Steindl, B.; Zimmermann, H. VLC 

Using 800-μm Diameter APD Receiver Integrated in Standard 0.35-μm BiCMOS 

Technology. IEEE Photonics J. 2021, 13, 7900513. 



 
 

 

25TH January 2025 

National Seminar on ‘Sanskriti Ka Badlta 
Swaroop Aur AI Ki Bhumika’ 

23 

International Advance Journal of Engineering, Science and Management (IAJESM)  
Multidisciplinary, Multilingual, Indexed, Double-Blind, Open Access, Peer-Reviewed, Refereed-

International Journal, Impact factor (SJIF) = 8.152 

[29] Berman, S.M.; Greenhouse, D.S.; Bailey, I.L.; Clear, R.D.; Raasch,T.W. Human 

electroretinogram responses to video displays, fluorescent lighting, and other high 

frequency sources. Optom. Vis. Sci. 1991, 68, 645–662. 

[30] Hranilovic, S.; Kschischang, F.R. Short-range wireless optical communication using 

pixilated transmitters and imaging receivers. In Proceedings of the 2004 IEEE 

International Conference on Communications (IEEE Cat. No.04CH37577), Paris, 

France, 20–24 June 2004; Volume 892, pp. 891–895. 

[31] S. Rajagopal, R. D. Roberts, and S. K. Lim, “IEEE 802.15.7 visible light 

communication: Modulation schemes and dimming support,” IEEE Commun. Mag., 

vol. 50, no. 3, pp. 72–82, 2012. 

[32] B. Bai, Z. Xu, and Y. Fan, “Joint LED dimming and high capacity visible light 

communication by overlapping PPM,” WOCC2010 Tech. Progr. - 19th Annu. Wirel. 

Opt. Commun. Conf. Converging Commun. Around Pacific, pp. 1–5, 2010. 

[33] Cheong, Y.-K.; Ng, X.W.; Chung, W.-Y., "Hazardless Biomedical Sensing Data 

Transmission Using VLC," Sensors Journal, IEEE, vol.13, no.9, pp.3347,3348, Sept. 

2013. 

[34] Hyun-Seung Kim; Deok-Rae Kim; Se-Hoon Yang; Yong-Hwan Son; Sang-Kook Han, 

"An Indoor Visible Light Communication Positioning System Using an RF Carrier 

Allocation Technique," Journal of Lightwave Technology, vol.31, no.1, pp.134,144, 

Jan.1, 2013. 

[35] M. Y. Soh, W. X. Ng, Q. Zou, D. Lee, T. H. Teo and K. S. Yeo, “Real- Time Audio 

Transmission Using Visible Light Communication” (IEEE Region 10 Conference, 

2018) pp. 2223-2226. 

[36] V. T. B. Tram and M. Yoo, IEEE Access, 6, 4521-4527(2018). 

[37] S. Das, A. Chakraborty, D. Chakraborty and S. Moshat, “PC to PC data transmission 

using visible light communication” (International Conference on Computer 

Communication and Informatics (ICCCI), 2017) pp. 1-5. 

[38] S. Sandoval-Reyes and A. Hernandez-Balderas, Research in Computing Science, 138, 

61-68 (2017). 

[39] A. P. Deepika, S. Shaalini and M. Sheela, International Research Journal of 

Engineering and Technology (IRJET) 5, (2018). 

[40] Soleiman, A. Varshney and T. Voigt,” Poster: Battery-free Visible Light Sensing” 

(23rd Annual International Conference on Mobile Computing and Networking (ACM), 

2017) pp. 582-584. 

[41] T. H. Do and M. Yoo, Sensors, 16, 678 (2016). 

 

 
 


