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QBSTRACT

Digital technology plays an important role in many fields nowadays
especially in Education and Telecommunication. Although for some
people it becomes a threat for business and human life socialization
but if we do know how to choose good technologies and utilize
them for solving daily tasks, then it will give a great of benefit that
could support better living and humanization purposes. One of the
essential digital technologies that people usually used in their life
is digital camera. This thing helps people to take and store pictures
in digital information. Digital camera is a wonderful invention that
ever made in this world and one of the most valuable knowledge
treasures in human life. Recently in education and telecommunica-
tion fields smartphone cameras are being used for capturing image,
part of a learning process and also to support information exchange
and green environment. A problem that people mainly deal with
is a blurry photo that makes unsuccessful delivery of information.
We seldom and almost never got a clear image when taken photo of
information displays on a PC monitor or digital devices LCD screen.
The electromagnetic wave from PC monitor and LCD screen affects
the inside parts of digital camera so it would not give better image
resolution. This simple research focuses on this kind of problem
to provide a good solution in capturing clear and best images of
PC monitor and LCD screen displays. Based on personal experi-
ence and problems met in learning processes, a study literature,
analysis and observation have been conducted as part of this re-
search methodology. The output shows a promising result where a
clear image of PC monitor and LCD screen display can be captured
by a smartphone camera using proper hardware, application, and
technique.
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1 INTRODUCTION

Digital Technology is related to data that consists of text, image,
sound, and video. Those parameters are so important in digital
information processing and data exchanging [1-3, 6]. The great
technology that usually covers those things is mobile phone espe-
cially smartphone. Using this we can create text, image, animation,
and even high quality video. For the purpose of education and
communication, people recently use smartphone camera to capture
images that can be putted on social media. The most annoying prob-
lem they had was a blurry and line-shaded image when took picture
of a digital image shown on PC monitor or LCD screen. People pri-
marily need to take pictures for lecturing, studying, research and
information. They have to use smartphone camera to take pictures
directly from PC monitor and LCD screen and it happened that
the quality of the image was not good and need modification using
image editor. This research is a simple research for giving solution
or good tips on how to get a clear image using our smartphone
camera.

2 METHODOLOGY

Learning from several methodologies from [8, 9], the methodology
being used for this research generally is to understand the basic con-
cept of image processing and perform analysis to derive a solution
for blurry image capturing problems.

3 LITERATURE STUDY

Related basic concepts were derived to support this research and
give essential point of views.

3.1 Whatis A Clear Image?

Digital or Computer Image is a model of real object scanned by a
device and mapped into a data structure in which a light interacts
with the model and produces a two-dimensional image for display.
In reality, it is a two-dimensional array of numbers which repre-
sents the intensity or color of a visible picture element or pixel.
A clear image is an ideal form of computer image that has high
resolution, perfect intensity, and does not have any noise or un-
wanted disturbance. The low resolution, inconstant/poor intensity,
and noise will change the image structure and projects a blurry
image on a monitor or LCD screen [1-3, 13-15]. Figure 1 shows
the comparison.
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Figure 1: Example of (a) noisy blurry image and (b) clear im-
age

3.2 Electromagnetic Radiation (EMR)

Old monitors use CRT (Cathode Ray Tube) to produce x-rays
whereas flat screens such as LCDs and LEDs do not use CRT technol-
ogy and produce no x-rays. FDA (Food and Drug Administration)
sets a safety standard that regulates electronic devices which emit
radiation because the smallest amounts of x-rays are also very
harmful. Human should avoid and reduce the radiation levels. Do
not expose too much to computer and TV screen radiation as those
begin to harm human organs if the exposure level above two mil-
liGaus (mG). PC Computer, TV, and laptop screen including their
components inside emit powerful EMFs (Electromagnetic Fields).
According to research, EMF strength decreases as we move far-
ther from the electronic devices and an 18 inches distance is the
safe way to dodge it. Headphones and headsets are also known to
be dangerous for human ears if used for a longer period of time
(4,5,11,12].

3.3 Pixel Resolution

Pixel resolution represents the computation of a number of pixel
in computer image. An image with a height of n pixel and a width
of m pixel has m x n resolution. The one that we usually met in
digital camera is a kind of pixel resolution called mega pixel. An
image which has a width of 2.048 pixel and a height of 1.536 pixel
would have total pixel as many as 2.048 x 1.536 = 3.145.728 pixel or
3,1 megapixel [2, 3, 7]. Figure 2 gives example of pixel resolution.

3.3.1 Binary Image. Pixel resolution represents Binary image only
has two possibilities for pixel value, i.e. black and white. It is called
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Black and White or Monochrome Image. There is only need 1 (one)
bit to represent the value of each pixel from the image.

3.3.2  Grayscale Image. Grayscale image only has one channel
value on each pixel, i.e. value RED = GREEN = BLUE. That value
shows the intensity level. The colours are black, gray, and white.
The gray level varies from black until white. Grayscale image has
8-bit color depth (256 combinations of gray color).

3.3.3  Color Image (16 bit). 1t is known as high color image with 2
byte memory (16 bit) for each pixel that gives 65.536 color variation.
The first 5-bit stores Red value, the next 6-bit stores Green value,
and the last 5-bit stores Blue value. The chosen for 6-bit green value
is due to the sensitivity of human sight on green color.

3.3.4 Color Image (24 bit). Each pixel is represented by 24 bit so
it has 16.777.216 color variation. Each pixel information (RGB) is
stored in 1 byte data. The first 8-bit stores Blue value, the second
8-bit stores Green value, and the last 8-bit for Red value.

éA Brightness Adjustment

xel intensity brightness adjustment is the easiest pixel operag
The brightness level of an image can be seen by its histogra: 1
pixels usually concentrated at one side of histogram with specific
range of gray level. When we increase the brightness level of an
image, the concentration of pixel value will shift to the right side. If
we decrease the brightness level then the pixel concentration will
shift to the left, as shown in figure 3

3.5 Qontrast Stretching

Contrast of an image is a distribution of light and dark pixel.
Grayscale image with low contrast will look too dark, too light,
or too gray. The histogram of low contrast image will show the
concentration of all pixels at the left side, right side, or the center
[17]. A high contrast image has a wide dark and light area. Pixel
value diagram will show two great peaks, concentrated at the left
side and the other one on the ri ide. A good contrast image will
show a wide range of pixel. Th€@#stogram uniformly distributed,
does not have maximum or minimum peak. Contrast stretching is
a simple technique that could be used to repair the contrast of an
image especially low contrast image. This technique works well
with image that has Gaussian distribution [16]. Figure 4 describes
the contrast stretching on images.

(a)

(®)

Figure 2: (a) 34 x 49 pixel resolution and (b) 129 x 185 pixel resolution
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Figure 3: Image with brightness adjustment

Figure 4: Image with contrast stretching

3.6 Digital Camera

An image can be captured with a digital camera which has light
detector inside its body that will catch on the incoming light rays
and convert them into electrical signals. There are two types of light
detector, a charge-coupled device (CCD) and a CMOS image
sensor. In a digital camera, light from the real object zooms into
camera lens. This incoming image strikes the image sensor chip
that will break the image up to millions of pixels. Image sensor
measures the color and brightness of each pixel and stores it in the
form of numbers, describing the properties of each pixel it contains.
The important parameters are the size and quality of sensor. Better
pictures could be obtained by bigger sensors [1, 10].

4 ANALYSIS AND OBSERVATION
4.1 Analysis

From the basic theories described above, it is necessary to put at-
tention on 4 (four) parameters: distance, high resolution, brightness
adjustment, and contrast stretching, in order to get a clear image for
pictures display on a PC monitor or LCD screen. A digital camera
from Smartphone Samsung J7 Prime was considered applicable to
be used as an indicator instrument.

4.2 Observation

4.2.1 Distance. The first observation was conducted to take images
from TV screen using smartphone with variations of distance. The
results are shown in figure 5

The result gives conclusion that the farther the distance, the
clearer image we get.

4.2.2 High Resolution. The second observation was conducted to
compare between low resolution and high resolution. The results
are shown in figure 6

The result recommends to use high resolution camera. The
higher the resolution, the better for getting clear image.

4.2.3 Brightness. The third observation was conducted to control
the brightness of image. The results are shown in figure ??

Good and perfect brightness will remove the lines that showed
up in the image that we do not want to appear in it because it gives
bad effect.

4.2.4 Contrast. The last observation was conducted to control the
contrast of image. The result is shown in figure ??

Perfect contrast will improve the image so we can get a clear
text image that can be easily read. Combining the four parameters
and organizing right settings help us to solve the blurry image
problem. Capturing a clear image from PC monitor or LCD screen
is no longer a problem.

Knowing the good solution that we derived from this research
(figure 9), a clear image can be obtained by a digital camera that
fulfils all the parameters that can be built into one or several built-in
chips or design a mobile application that can be downloaded and
used to support our smartphone to take images from PC monitor
or LCD screen display.
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(2)

Figure 5: TV screen images taken at a distance of: (a) 10 cm,
(b) 20 cm, (c) 30 cm, (d) 50 cm, (¢) 1 m, (f) 2 m and (g) 3 m

5 CONCLUSION

A clear image of PC monitor or LCD screen display can be captured
using smartphone camera by considering four parameters: distance,
resolution, brightness and contrast. A clear image needs farther
distance, higher resolution, good brightness, and perfect contrast.
These four characteristics should be considered for designing or
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modifying a smartphone camera for education and telecommunica-
tions purposes. An advance research related to screen characteristic
and camera technology can be conducted for getting better results.
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Figure 6: High resolution gives sharpen text to read
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