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  Abstract— This research paper highlightens a video  display making use of an optical fiber. .Optical fibers have a 

characteristic feature of directing the rays, making use of which a dynamic display formation is the sole purpose of 

this paper .Fiber conveys  a high intensity light beam from light source like sun, led or laser with a very less amount 

of attenuation and losses. The paper also throws light on different technologies to implement display .Digital light 

processor and liquid crystal display technologies  are different technologies to implement this display. 
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INTRODUCTION 
 
A  display is a method of printing the images on a screen so that a human eye can visualize it more minutely. Its 

basic unit is pixel. A pixel consists of a mixture of red, green and blue colours  in different proportions  to form any 

desired colour. In any display a large power is consumed by its light source. Led’s and lasers are the main light 

sources  which are used in any video display.   

Sun is an ultimate and renewable source of energy. The rays coming from the sun travel at the speed of light and 

reach the earth. The rays of sun consists of three main components: visible light , infrared rays and ultraviolet rays. 

Visible rays consist of spectrum termed as VIBGYOR, which consists all the colours which can be separated using a 

prism. The visible light from the sun is responsible for the visibility of the world to human eye .Optical fibers  have 

a property to direct the visible light and work on total internal reflection principle.Such a video display is possible      

due to the directional properties of light coming from the optical fibres. If we convert  solar energy to electricity and 

then again electric energy to light energy it will lead to a lot of losses because solar panel have efficiency ranging 

from 30-40 percent and led or laser does not provide much efficiency. 

 

A. Optical fiber principle 
 
Optical fibers are the thin flexible fibers ,which consists  of two parts named core and cladding. Both are 

transparent  ,with core having  a higher refractive index with respect to cladding. 

 

Optical fibers work on  principle of total internal reflection, according to which light going from medium with 

higher refractive to lower refractive index medium is reflected in same medium when incident at angle more than 

critical angle.   
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B.Architecture 
 

 

The diagram shows that the rays coming from the sun are  collected by the collecting arrangement. The collecting 

arrangement consist of filters which allow only visible light to go though it, rejecting infrared and ultavoilet rays. 

Two mirror arrangements are  used to direct the rays towards optical fiber. Fiber directs the visible light rays to the 

proccesing unit,which processes  the light rays to form the image. 

Digital light processor(DLP) consists of a prism or any other mechanism by which it splits white light into 

component colours:  red,green and blue. Prism is a piece of glass which acts as demultiplexer of light .Any colour 

can hence be formed using red,blue and green colours. 

These component colours then pass through the first lens unit. These colours are reflected by the dichronic 

mirrors,after which these pass through the second lens unit  to form a final image on the screen. 

We can consider a  demonstration that a building like a school bulding consists of 20 classes in which ,in each class 

a projecter is  to be installed. Now, using a single light collecting arrangement of mirror and a single optical fiber 

cable, light travels and divides into different paths to each classroom with the help of connectors. Then this light 

forms the image with the help of display circuitry and lens system. 

In any display system, light is the .power consuming component. We can thus use solar panels to run that digital 

circuitry that processes the video signals. Such display units benefit  in terms of energy and can be termed as nature 

friendly because they use direct light rays from the sun. 

 

C.Technologies  
 
DLP: 

 

DLP is one of the technology by which we can convert available light energy into the image.DLP is an acronym for 

digital light processor. 

 

 
 

 

In 1987 a device based on nano technology named as Digital Micro Mirror Device(DMD) was developed . When 

this device was integrated with light path the formation of Digital light processor (DLP) took place.DMD is 

basically a chip of square shape which is based on RAM.DMD chip has an array of micro mirrors. with one 

microscopic mirror on each memory location. One micro mirror act as a pixel .Number of mirrors in rows and 

columns set the resolution. There can be different resolutions like 800x600,1920x1080,1024x768 and higher 

resolutions .Each micro mirror has  cabability to tilt either right or left thousands of time in a second .So each mirror 

makes one pixel.The ram is allowed to turn off or on to allow the light not to pass through each pixel. After 
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reflection from each mirror, light goes towards the lens. Lens finally enables the image to be projected  on a surface 

or screen. The image can have different level of colours  or image can also grey with 256 levels of grey colour.  

 

LCD: 

 

Liquid crystal display is another technology which is used to display images.LCD technology can be used in form of 

projectors and in form of flat screens .Flat screen LCD provides  a better quality of images but they are fixed in size. 

This technology does not produce light of its own but uses external light source ,usually LED and direct light to 

form images .  

 

As per the diagram, in an LCD projector, light from light source splits into three component beam. Each beam goes 

into one panel and one panel handles  one colour of a single pixel. There are three panels for three different colours:  

red, green and blue. Then these beams travel towards the screen and form the true colour on screen. 

In flat screen LCD where the backlight source is LED.LED source is replaced by optical fiber as light source to 

make use of solar radiations.LCD allows the light to pass through it in a controlled manner .It works on polarization 

principle. 

 

D.Collecting arranement and fiber 
 
A small size is generally prefered as a collecting arrangement . For indoor , small size systems are made but for 

outdoor like roof, large size systems are made to collect light rays. 

There are a number of methods to collect light like secondary circular reflector, parabolic reflector and Fresnel lens. 

A secondary circular reflector consists of two parabolic mirrors. A concave parabolic reflector is  of a big size is 

termed as primary reflector, and a  second small convex parabolic reflector to direct the rays into optical fiber 

coming from big size reflector is termed as a secondary reflector as shown in the diagram. Secondary reflector is 

placed at the focal point of the primary reflector to collect maximum rays from it, as a result of which there is more 

heat at secondary reflector. 
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E.Problems: 
There is a major issue of concern regarding sunlight that it is present  only at day time and its intensity varies 

according to the presence of clouds .During rainy and winter season there is only a little amount of sun energy 

present..Hence as a solution to this problem  we need to have an external source of light which can provide light 

during absence of sunlight and during low intensity conditions. It senses the light intensity and accordingly produces 

the light intensity .LED is a better option for this as they consume less energy and provides  more intensity. 

 

Limitations: 

 

1) Very high amount of intensity is not possible when using only sun light as a light source. 

2) Solar energy is only available at day so we cannot use it at night so we have to use led’s as a light source at night 

and in different weather conditions. 

 

F.Conclusion 
 
Projecting video using optical fiber to convey light rays is made possible efficiently as we have used a natural and 

an eco-friendly source of light for the same. 
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