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ABSTRACT

The use of virtual keyboards has become increasingly popular in today's digital era, offering convenience and flexibility in various devices such as
smartphones, tablets, and laptops. One emerging technology in this field is the laser keyboard, which projects a virtual keyboard onto any surface,
allowing users to type without physical keys. This research aims to provide a comprehensive overview of laser keyboard technology, including its
working principles, advantages, limitations, and potential applications.

The research begins by elucidating the basic principles of laser keyboard technology, including the use of infrared lasers to project a keyboard layout onto a surface
and the use of sensors to detect finger movements for typing. The advantages of laser keyboards, such as portability, durability, and ease of use, are discussed in
detail, along with their potential applications in various fields, including mobile computing, gaming, and accessibility for individuals with disabilities.

The limitations and challenges of laser keyboards, including their reduced accuracy compared to physical keyboards, sensitivity to ambient light, and potential
health concerns related to laser exposure, are also addressed. Additionally, the research explores current trends and advancements in laser keyboard technology,
including the integration of artificial intelligence and machine learning algorithms to improve typing accuracy and the development of compact and wearable laser
keyboards.

In conclusion, the research highlights the potential of laser keyboards as a promising technology for the future of virtual keyboards, offering convenience and
flexibility in various applications. The research also identifies areas for further research and development, such as improving typing accuracy and addressing
potential health concerns, to unlock the full potential of laser keyboard technology in the digital age.

INTRODUCTION TO THE TOPIC

The virtual keyboard is a testament to the current trend in computing of making devices smaller and faster. While computing was previously confined to
desktops and laptops, it hasnow become prevalent in mobile devices like cell phones and palm tops. However, despite these advancements, the input
device, the QWERTY keyboard, has remained relatively unchanged for the past 50 years.

The latest advancement in input technology is the virtual keyboard. This technology utilizes sensor technology and artificial intelligence to enable users
to type on any flat surface as if itwere an actual keyboard. With virtual keyboards, creating multilingual text content on any platform is made easy, and
the output can be directly sent to devices such as PDAs or web pages.

A virtual keyboard is an input device for computers that allows users to type by touching orvirtually depressing keys displayed in the image of a keyboard
projected by the device. Instead of physical keys, users type on a wireless or optical-detectable surface or area.

Anoptical device detects the strokes made by the user and sends the input to the computer.
The projection keyboard establishes a connection with other devices either through Bluetooth Technology or USB.

The projection keyboard can be connected to a variety of devices, including smartphones, personal computers, and mini-PC devices running on iOS,
Windows, or Android platforms.

The virtual keyboard is a key-in device that uses highly advanced laser technology. It is approximately the size of a fountain pen, and it projects a full-
sized keyboard onto a flatsurface.

The virtual keyboard technology, which uses laser technology to project a brick-red image of a keyboard onto a flat surface, is the latest innovation in the
market that eliminates finger cramping. The technology employs the concept of optical recognition to detect and allow users to tap on the projected keys,
mimicking the experience of typing on a physical keyboard. This new technology is particularly beneficial for mobile computing devices, where users
may prefer typing on a flat surface rather than on tiny keys that can cause discomfort.
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Laser keyboard systems are advancing to also function as a mouse. A Laser Projection Virtual Keyboard has been developed using technology that
involves echo sounds and various techniques for construction and execution. Some improvements and modifications were also suggested during the

development process.

The latest advancements in Laser Keyboard technology now enable it to also function as a mouse. Our team has successfully developed and built a Laser
Projection Virtual Keyboard utilizing techniques such as echo sounds and other methods for its construction and operation. Through testing and analysis,
we have identified several ways to improve this keyboard and have proposed some valid modifications.
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Market analysis of laser keyboard

The global virtual keyboard market can be divided into several regions, including North America, Europe, Asia Pacific, Middle East and
Africa, and South America. The market is expected to experience substantial growth in developing regions such asAsia Pacific and Middle
East and Africa, primarily due to advancements in the telecommunication, automobile, and aerospace industries.

Meanwhile, in developed regions like North America and Europe, the virtual keyboard market is expected to grow in government and defense,
aerospace, and healthcare industry verticals. This is because of increasing investments in researchand development activities within defense
and aerospace end-use industries.

It's true that some of the key players in the virtual keyboard market include Google,Mount Focus Information Systems, and Touch-type Ltd.
Additionally, there are multiple developers and manufacturers who develop virtual keyboards in multiple languages.

That sounds like a comprehensive report that covers various aspects of the virtual keyboard market. By using proven research methodologies
and assumptions, the report provides valuable insights into the market size, growth, and trends. It is also beneficial that the report covers
regional markets, technology, types, and applications,making it a valuable resource for anyone looking to understand the virtual keyboard
market.

It helps to understand the market's geographical distribution and potential growthopportunities.

The regional analysis covers:

North America (U.S. and Canada)

Latin America (Mexico, Brazil, Peru, Chile, and others)

Western Europe (Germany, U.K., France, Spain, Italy, Nordic countries, Belgium Netherlands, and Luxembourg)
Eastern Europe (Poland and Russia)

Asia Pacific (China, India, Japan, ASEAN, Australia, and New Zealand)

Middle East and Africa (GCC, Southern Africa, and North Africa)

That sounds like a very thorough approach to compiling the report. By conducting both primary and secondary research and analysing data from industry
analysts and market participants across the industry's value chain, the report is likely to offer valuable insightsinto the virtual keyboard market. The
inclusion of both qualitative and quantitative assessments also ensures a well-rounded evaluation of the market.

The inclusion of prevailing trends in the parent market, macro- and microeconomic indicators, and regulations and mandates provides a comprehensive

view of the market conditions and their impact on the virtual keyboard market. This analysis helps in understanding the market dynamics, identifying

growth opportunities, and making informed business decisions. The report also projects the attractiveness of each major segment over theforecast period,

providing a clear picture of the potential of each segment and the overall market. This helps investors and stakeholders in assessing the market's potential

and making strategic investments.

That sounds like a comprehensive and thorough approach to analysing the virtual keyboard market. By examining the market on a region-hy-region basis,

the report can provide a moredetailed understanding of the factors driving growth and demand in each area. This can helpbusinesses and investors make

informed decisions about where to focus their resources and investments. Additionally, by considering factors such as regulations, economic indicators,

and industry trends, the report can provide a more nuanced picture of the market's potential,highlighting areas of opportunity and potential challenges.

The following regional segments are covered comprehensively:

North America
Asia Pacific
Europe 12
Latin America

The Middle East and Africa

The EIRS quadrant framework in the report refers to a methodology that provides a visualrepresentation of a company's position in the market based on
its growth potential and competitive strength. The acronym stands for:

Excellence: The company has a strong competitive position and high growth potential.
Innovation: The company has a strong competitive position but low growth potential.

Restructuring: The company has a weak competitive position but high growth potential.
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. Sustenance: The company has a weak competitive position and low growth potential.

This framework helps CXOs (Chief Experience Officers) to make better decisions for their businesses by understanding their company's position in the
market and identifying areas forimprovement.

Below is a snapshot of these quadrants.
1. 1.Customer Experience Map

The customer experience map quadrant in the report provides an analysis of the various journeys that customers take in relation to the market and its
different segments. It offers insights into how customers perceive the products and services offered by different companies and their experiences with
them. The quadrant takes a closer look at the differenttouchpoints that customers have with companies and identifies pain points and areas of concern.
The analysis helps interested stakeholders, including CXOs, to define customer experience maps tailored to their specific needs, which can help to boost
customer engagement with their brands.

2. Insights and Tools

The comprehensive analysis in the study is based on rigorous cycles of primary and secondary research conducted by the analysts. They use industry-
wide, quantitative customerinsights tools and market projection methodologies to arrive at reliable results. The study notonly provides estimations and
projections but also a clear evaluation of these figures on the market dynamics. The insights integrate a data-driven research framework with qualitative
consultations for business owners, CXOs, policy makers, and investors.

These insights will also assist customers in overcoming their fears and making informed business decisions.
3. Actionable Results

It is important to note that the findings presented in this study are not only useful for meetingbusiness priorities, but also mission-critical ones. The
implementation of these findings has shown tangible benefits to various business stakeholders and industry entities, ultimately helping to boost
performance. The results are tailored to fit individual strategic frameworks, and the study provides case studies that illustrate how companies have solved
various problems they faced during their consolidation journey. Overall, this study serves as an invaluable guide for businesses looking to improve their
operations and achieve their goals.

4.  Strategic Frameworks

The study equips businesses, and anyone interested in the market to frame broad strategic frameworks. This has become more important than ever, given
the current uncertainty due to COVID-19. The study deliberates on consultations to overcome various such past disruptionsand foresees new ones to
boost the preparedness. The frameworks help businesses plan their strategic alignments for recovery from such disruptive trends. Further, analysts at
TMR helpsyou break down the complex scenario and bring resiliency in uncertain times.

Need & Relevance
e  Convenience: A laser keyboard eliminates the need for a physical keyboard, whichcan be bulky and difficult to transport. It can be easily
carried in a bag or pocket, making it a convenient input method for people who are always on-the-go.

e  Portability: Due to its small size and wireless connectivity, a laser keyboard is an ideal solution for portable devices such as tablets and
smartphones. It enables users totype on their devices with ease without the need for a bulky keyboard.

e Accessibility: For people with disabilities or mobility issues, a laser keyboard provides an alternative input method that can be easier to use
than a traditional keyboard. It eliminates the need for physical movement and can be used with a widerange of devices.

e  Health and hygiene: Unlike physical keyboards, laser keyboards do not accumulate dust, dirt, or bacteria, which can cause health problems.
This makes them a healthierand more hygienic option.

Project objective

The main objective of a laser keyboard is to provide a compact and portable alternative to atraditional physical keyboard. A laser keyboard projects a
virtual keyboard onto a surface, such as a desk or table, and uses infrared technology to detect which keys are being pressedby the user's fingers.

The key benefits of a laser keyboard include its small size, portability, and ease of use. It can be easily carried in a bag or pocket and used with any
compatible device that supports Bluetooth connectivity, such as a smartphone, tablet, or laptop. Additionally, it eliminates the need for a physical
keyboard, which can save space and reduce clutter.

Overall, the objective of a laser keyboard is to provide a convenient and efficient input method for users who require a keyboard but do not want to always
carry a bulky physicalkeyboard with them.



International Journal of Research Publication and Reviews, Vol 4, no 4, pp 2682-2689 April 2023 2686

Expected outcome

The main objective of a laser keyboard is to provide a compact and portable alternative to atraditional physical keyboard. A laser keyboard projects a
virtual keyboard onto a surface, such as a desk or table, and uses infrared technology to detect which keys are being pressedby the user's fingers.

The key benefits of a laser keyboard include its small size, portability, and ease of use. It can be easily carried in a bag or pocket and used with any
compatible device that supports Bluetooth connectivity, such as a smartphone, tablet, or laptop. Additionally, it eliminates the need for a physical
keyboard, which can save space and reduce clutter.

Overall, the objective of a laser keyboard is to provide a convenient and efficient input method for users who require a keyboard but do not want to always
carry a bulky physical keyboard with them.

REVIEW ON LITERATURE

1.  Matthew J. C. Crump and Gordon D. Logan (2010) - The study challenges the common assumption that skilled typing is controlled by
internal schemas or cognitive maps, and instead suggests that online physical interaction with the keyboard is criticalfor typing skill. The
study involved two experiments in which typists performed typingtasks on different types of keyboards, including a regular keyboard, a laser-
projection keyboard, and deconstructed keyboards. Results showed that response times, interval between keystrokes, and error rates were
significantly worse on the laser and deconstructed keyboards, indicating that external motor feedback plays a critical role in typing skill. The
study argues that expert knowledge for action control emerges during online interaction with the physical environment, rather than being
solely controlled by internal schemas or cognitive maps.
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Xiaolin Su, Yunzhou Zhang, Qingyang Zhao and Liang Gao (2015).- The article presents a virtual keyboard system based on laser and
image processing for intelligenthuman-computer interaction. The system includes an infrared laser module, keyboardpattern projector,
embedded system, and a single image sensor. The keyboard pattern is projected onto a surface, and every keystroke is detected by image
processing usingmorphology principle and ellipse fitting. The system has been tested and shown to work reliably with high-speed response
and high accuracy.

Zeenat AlKassim (2012) - This innovative solution allows for a more convenient andportable typing experience, as it eliminates the need for
physical keys and allows for the keyboard to be projected onto any flat surface. The high-speed response and high accuracy of the virtual
keyboard system make it a reliable alternative to traditional physical-button keyboards. Additionally, the use of image processing techniques
ensures accurate detection of keystrokes, improving overall typing accuracy. This technology has the potential to revolutionize human-
computer interaction, particularlyin the realm of portable devices.

Luca Chittaro and Riccardo Sioni (2012) - This paper discusses the potential physiological effects of laser pointer-style (LPS) interaction,
which allows users to interact with applications by pointing at the screen using a device similar to a laser pointer. While there has been a
growing interest in LPS interaction as a more natural way of interacting with applications, previous studies have not examined the potential
effects of these technigues on the musculoskeletal system. The study uses electromyographic (EMG) analysis to investigate the physiological
effects of LPS interaction compared to traditional mouse and keyboard setups, both in a sitting and standing posture. The results suggest that
LPS interaction causes more muscle exertion than mouse and keyboard, with posture playing a significant role. The study highlightsthe
importance of further research into the physiological effects of novel interaction techniques.

Hiba Ahsan, Aarti Prabhu, S. D. Deeksha, Shridhar G. Domanal, T. S. Ashwin and G. Ram Mohana Reddy - This paper presents a new design
for a keyboard system aimed at helping disabled individuals to type using a laser pointer controlled by head movements. The keyboard layout
is designed to be easy to use, incorporating commonly used character patterns and a shift function to access a wider range of characters. The
system uses a webcam to monitor the keyboard and identify the characters based on the laser pointer's position, controlled by the user's head
movements. The authors present promising experimental results, suggesting that their design could be a valuable tool for individuals with
disabilities who have difficulty using traditional keyboards.

Findings

1

2)

3)

Laser keyboards use infrared lasers to project a virtual keyboard onto a surface, whichcan be used for typing. The user's fingers interrupt the
beam, which is detected by the device and translated into keystrokes.

Laser keyboards are typically small and portable, making them useful for mobiledevices such as smartphones and tablets.

Some laser keyboards also include gesture recognition, which allows users to controltheir devices without touching the screen.
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4)

5)

6)

7

Laser keyboards are often criticized for their accuracy, as the lack of tactile feedbackcan make it difficult for users to know whether they have
pressed a key.

There are also concerns about the potential health risks of prolonged exposure toinfrared lasers, although most laser keyboards are designed
to minimize this risk.

Despite these concerns, laser keyboards are becoming increasingly popular as morepeople rely on mobile devices for work and communication.

Laser keyboards are also being used in niche applications such as virtual reality and augmented reality, where physical keyboards may be
impractical or impossible to use.

Suggestions

Provide an overview of the technology behind laser keyboards, including how theywork and the different types of laser keyboards available.

Discuss the advantages and disadvantages of laser keyboards compared to traditionalphysical keyboards and highlight the situations in which
a laser keyboard might be most useful.

Investigate the accuracy of laser keyboards and the challenges associated with typingon a virtual keyboard without tactile feedback. Consider
potential solutions to these challenges, such as haptic feedback or audio feedback.

Evaluate the potential health risks associated with prolonged exposure to infrared lasers and discuss ways in which manufacturers are
working to minimize these risks.

Explore the different applications of laser keyboards, including their use in mobiledevices, virtual reality, and augmented reality.

Analyse the market for laser keyboards, including the different types of laserkeyboards available, their cost, and their popularity among
consumers.

Provide recommendations for manufacturers looking to improve the technologybehind laser keyboards or expand their market share in the
industry.

Learnings

Laser keyboards are a relatively new technology that use infrared lasers to project avirtual keyboard onto a surface.

Laser keyboards are often smaller and more portable than traditional keyboards,making them useful for mobile devices such as smartphones
and tablets.

One of the main challenges associated with laser keyboards is their lack of tactile feedback, which can make it difficult for users to know
whether they have pressed akey.

Despite this limitation, many people find laser keyboards to be a convenient anduseful alternative to physical keyboards, especially when
typing on-the-go.

Some laser keyboards also include gesture recognition, which allows users to controltheir devices without touching the screen.
There are several different types of laser keyboards available, each with its own set offeatures and capabilities.

In addition to their use in mobile devices, laser keyboards are also being used in nicheapplications such as virtual reality and augmented
reality.

Conclusion

If you are in search of the best laser keyboard, it can be challenging to find a suitable model.Nevertheless, the Mojo option can be a great consideration
for a high-quality virtual keyboard. This laser keyboard is user-friendly and features a lithium-ion battery, complete Bluetooth connectivity, and a
rechargeable battery. It also offers adjustable brightness, allowing you to personalize it according to your preferences. Additionally, the battery life of
this laser keyboard is quite impressive, making it a reliable choice.

For a highly portable setup, combining this virtual keyboard with a quality Bluetooth speakerand virtual mouse would be a great option. The keyboard
itself is a top choice among laser keyhoards, with its accuracy in typing setting it apart from cheaper models. It's a great choicefor use with a phone or
tablet, making it a highly recommended option for anyone seeking anultra-portable keyboard for on-the-go use.

The Keyboard is an ideal laser keyboard that ticks all the right boxes. Its compact size and key layout make typing on it an effortless experience. Unlike
traditional keyboards, there areno gaps between keys, which ensures smooth typing. Another great feature is that it can double up as a phone stand,
allowing you to place your phone in the base and use the laser totype conveniently.
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The Keyboard has an additional feature that makes it stand out - it can be used not only as a computer keyboard, but also as a piano keyboard. It is easy
to switch between the two modesby adjusting the settings on the device. The Keyboard app on your phone can be used to set itup without needing to
connect it to a computer or tablet. Overall, if you're in the market for alaser keyboard, this model is highly recommended due to its versatility and user-
friendly features. In summary, a laser keyboard is more than just a trendy gadget and can be a usefulaccessory for those who need to work on the go.
However, it may not completely replace a traditional keyboard, especially for those who spend long hours typing on a computer.

Nevertheless, for short tasks like sending emails while on vacation, a laser keyboard could bea practical and convenient investment.
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