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WEB APPLICATION FOR RESEARCHING THE BRIGHTNESS DISTRIBUTION
OF PIXELS IN DIGITAL IMAGES

Abstract. Web application (program) for testing the distribution of pixel brightness along the
line segment specified by user on a digital image is described. The application was created using
the languages HTML5, (SS3, JavaScript and the Canvas technology. Investigations of the pixels
brightness distribution of digital images of analog oscillograms were performed. On the basis of
these investigations the criteria necessary for organizing automatic (software) scanning of the
oscillograms digital images at measuring the parameters of electric signals were determined.
Keywords: digital image, RGB code, determination of parameters by scan data.

Statement of the problem and purpose of research. As shown in [1, 2], the
use of digital images of analog oscillograms allow significantly increase the accuracy
of measuring the parameters of electrical signals. The relative error in measuring of
instantaneous voltages and time intervals at using the digital images of analog oscil-
lograms has a value no more +2%, as in digital oscilloscopes and frequency
meters [1]. This is due to the fact that the absolute error of coordinates scan of digi-
tal image objects does not exceed + 1 pixel. Therefore at high resolution of a digital
photo camera used to obtain the images of analog oscillograms, it is possible to en-
sure high accuracy in measuring of the electrical signals parameters when for pro-
cessing of such images use applied web applications [1, 2]. The algorithm for pro-
cessing of digital images consists in scaling them using the scan data of the calibra-
tion signals, and calculating the measurable parameter, based on the scan data of
image with oscillogram of the tested signal and the scale of this image.

Scanning of a digital image can be performed manually by click of the left
mouse key in selected point or automatically by the programmatic way. The criterion
for selecting the scanning point by programmatic way can be color or brightness of
pixel. In automatic scanning of digital images of analog oscillograms the scanning
criterion can be the brightness of pixel, since the pixels located in the center of os-
cillogram line have the maximum brightness.
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In this regard, the aim of this work is to create an applied web application for
testing the brightness of pixels of a digital image, which allows you to build the dis-
tribution of pixel brightness along the line selected in the image and determine the
pixel with maximum brightness in this distribution.

Major part. For creation of web application the languages HTML5, CSS3, Ja-
vaScript and Canvas technology were used. To obtain information about RGB code of
pixels in scripts of web application the ImageData object [3] was used. Information
about the contribution of the basic colors (red, green, blue) to the RGB code was ob-
tained using the properties “data [0]”, “data [1]” and “data [2]” of this object. The
pixel brightness value was calculated as the sum of contributions of the base colors.
The distribution of pixels brightness was recorded along a segment of vertical
straight line with thick of 1 pixel drawn by pressing the left key of mouse. The scripts
of program serving this stage of digital image processing register the coordinates of
the one end of line segment (x», V1) by the “mousedown” event, and the coordinates
of other end (x», ye) by the “mouseup” event.

The getImageData() method was used to scan the basic components of RGB
code of pixels. This method with “data []” properties is used in script that scans the
components of RGB code of pixels. This script organizes a loop with step of 1 pixel
along a segment of vertical line bounded by points with coordinates (x», y») and
(b, Vo). Based on the scan data, it calculates the brightness of each pixel for this
segment. The values of y-coordinate and the corresponding to they brightness of
pixels save into arrays of program. This data is used to draw a brightness distribution
curve on the image embedded in canvas by means of the Canvas technology.

Taking into account the above, the web-application for studying the brightness
distribution of pixels in digital images realizes an algorithm consisting of the follow-
ing stages: 1). Loading the digital image of analog oscillogram into a browser win-
dow and embedding it into canvas; 2). Drawing a vertical line segment along which
the brightness distribution is investigated; 3). Scanning the RGB code of the pixels
on this segment and calculating their brightness; 4). Building the brightness distri-
bution along the selected segment of line.

In fig. 1 shows the view of the application web page at the final stage of imple-
mentation of the above algorithm.
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Figure 1 - Web-page of the application with the brightness distribution curve along
the segment of vertical line highlighted in the digital image

The web application interface has a toolbox containing form fields and buttons
(Fig. 1). For implement vector graphics using the tag <canvas>, a canvas has dimen-
sions of 2300x1750 pixels was created. The canvas is positioned absolutely and has
indent of 0 pixels from the left and top sides of browser window. Tag <canvas> con-
tains three event handlers. The event handler “onMousemove” initiates the script to
indicate the current coordinates of the cursor and display them in the hidden form
fields of the block located in the upper left corner of the browser window (Fig. 1).
The event handler “onMousedown” runs a script that registers the coordinates (xu,
yb) of the upper end of the vertical line segment and the event handler “onMouseup”
runs a script to register the coordinates (x», ye) of its lower end. For read the cursor
coordinates these scripts use the properties “pageX” and “pageY” of the “event” ob-
ject.

In the upper right corner of the browser window there is a block with a “file”
form field and a “Download” button. The “file” form field is used to select a graphic
file of digital image in the computer’s file system and load it into the browser win-
dow. The tag <input> that creates this field has the event handler “onchange” that
runs the web application script for loading the image into the browser window. This
script uses the methods and properties of the object FileReader for this purpose. For
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embedding the image into canvas the Download button is used. When this button is
pressed a script executes that embeds the image into canvas using the method
drawImage().

In the lower left corner of the browser window there is a toolbox for scanning
the RGB code of pixels, plotting the distribution of pixel brightness and determining
the coordinates of the pixel with maximum brightness.

The scanning of RGB code along the line segment selected by user carries out
when the “Scan” button is pressed. At pressing the button “Brightness distribution”
a script is executed that draws in black color the line segment selected by user and
the relative brightness distribution along its using the means of Canvas (Fig. 1). This
script calculates the values of relative brightness rbr for each pixel in the line seg-
ment using the formula:

300 -(br—bry,)

brmax

rbr , (1)

where br is the current value of the brightness for pixel lying on the line seg-
ment, brpi, is the minimum value; brma is the maximum value of the bright-
ness for pixels in the scanning range y, <y <ye. The multiplier 300 in formula
(1) defines the length of horizontal line segment of 300 pixels along the X-axis
of canvas. The relative brightness is needed to plot the brightness distribution
curve on canvas described by the function rbr = f(y), where argument is the y
coordinate of canvas, and the value of relative brightness is displayed in pixels
along the x coordinate of canvas (Fig. 1).

As seen in Fig. 1, in the scanning range y, <y <., the largest values of
brightness have pixels lying on the line of signal oscillogram. Among them is
the pixel with maximum brightness. Its coordinates Xm«w=Xb and ymax coOrre-
spond to the instantaneous value of signal voltage at the time point deter-
mined by the x, coordinate. The script running when the “Maximum bright-
ness” button is pressed defines the coordinates (Xmax, ymax) Using the brnq rela-
tive brightness value. It draws a horizontal segment with length of 300 (brpax -
brmin)/brmax pixels from a point with coordinates (Xmax, Ymax). These coordinates
open in the upper left corner of browser window (Fig. 2).
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Figure 2 - Web page of the application after selection of the brightest pixel in scan
interval. This pixel has selected by the programmatic way

Thus, the scripts of web application described above can be used to organize
automatic (programmatically) scanning of digital images of analog oscillograms at
measuring the parameters of electrical signals. Criterion for the programmatically
selection of digital image points corresponding to instantaneous voltage values on
the line of signal oscillogram at scanning of pixel RGB code is the maximum bright-
ness of a pixel lying on a vertical line of 1 pixel thick crossing the oscillogram line.

Conclusions. Using the HTML, CSS, JavaScript languages and the Canvas tech-
nology, a web application (program) for testing the distribution of pixel brightness
along the line segment specified by user on a digital image has been created. The
program allows the user to create a segment of straight line along which the bright-
ness distribution is registered, it determines the coordinates of points in which the
brightness has maximums and builds a spectrum of brightness. The program has
spectrum filtering tools that leave the lines with the highest brightness. The user can
set the number of such spectrum lines at his own discretion.

The studies of brightness spectrum for digital images of analog oscillograms
have been performed. Based on these studies, the criteria for choosing pixel coordi-
nates for organizing automatic (software) scanning when measuring the parameters
of electrical signals by digital images of oscillograms were determined.
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Web 3acmocyHok dna docnidxeHHA po3nodiny Ackpasocmi nikcenis yugposux 306p axceHb

OnucaHo npuknadHull web 3acmocyHok (npozpamy), npu3HadyeHul 08 mecmyBaHHA po3
nodiny sAckpagocmi nikcesnig pacmposux (Yugposux) 306paxeHs B83008X BIOPI3KA NPAMOT NiHIT
3a0aH020 Kopucmysayem. 3acmocyHoK cmsopeHo 3acobamu mos HTML5, (SS3, JavaScript i mex
Honozii Canvas. Poboma npozpamu no4YUHAEMbCA 3A8AHMAXKEHHAM pacmposo20 306paxeHHs 00
BiKHaG 6pay3epa, (alin aKko20 Kopucmysay obpupae y ¢alinosili cucmemi komn'tomepa. [ns 3a
BAHMAXeHHA 300paxeHb BUKOpUCMAHT Memoou i snacmusocmi 06’ekmis Filelist, File, FileRead
er ma Image mosu JavaScript. [lna peecmpayii BHecKy 6a308ux KOMNOHeHMIB (4epBOHOI, 3ene
HOi 1 cuHboi) do RGB kody Konwopy nikcenis sukopucmaxi memod getImageData() i 06'ekm Im
ageData. Ackpasicmp nikcens BU3HAYAEMbCA AK CyMa BKAAOTB 6a308ux kKoMnoHeHmis RGB KoOy.

llpoepama Hadae Kopucmysady MOXAUBICMb 3a0amu BIOPi30K NPAMOi NHIi, B3008X AKO20
peecmpyembca po3nodin Ackpagocmi. Lle 301lCHIOEMbCA WAAXOM HAMUCKAHHA KAABIWT MUWi 8
moyyi 306paxeHHs, Wo 8i0N0BIOAE NOYAMKY BIOpPi3KY 1 BIONYCKAHHA KAABIWI 8 MOYYi HA KIHYT
8i0pi3Ky. [lpoepama BuU3HAYAE KOOPOUHAMU MOYOK B300BX NIHII CKAHYBAHHSA, AKUM B8ION0BIOA
fomb Makcumymu sickpasocmi i 6yoye cnekmp Ackpasocmi. BoHa mae 3acobu 015 ¢inbmpysaHHs
cnekmpy, sKi 3aauwaome AiHil 3 Hal6inbworo sckpasicmio. Kinbkicme makux AiHili Kopucmy
8aY MOXe 3a0amu HA CBOE PO3YMIHHA.

BuKoHaHi QoCioxeHHS cnekmpy SCKpasocmi yugposux 306paxeHb AHAI0208UX OCYUIO2
pam, Ha NiOcmasi AKUX BU3HAYEHT Kpumepii BUOOPY KOOPOUHam nikcenis 0118 op2aHizayii asmo
Mamuy4Ho20 CKaHYBAHHSA NPU BUMIPIOBAHHT NApamempis efeKmpu4yHuUX CU2HANIB8 3 Yugposux 30
6pakeHb aHAI020BUX OCYUIOZPAM.
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BepcurteT iM. O. ['oHuUapa.

Kpukynenko I0aisa BagumiBHa — crygenTka rpymnu KI-20m-1 dakynbrety disukny,
eJIeKTPOHIKM Ta KOMIT I0OTepHUX CUCTeM, JJHIMpOBCbKMI1 HAL[iOHAJIbHUIA YHiIBEpCUTET

im. O. I'oHuapa.

Ivon Alexander Ivanovich - doctor of physical and mathematical sciences,
professor, professor of the department of Electronic Computing Machinery, Oles
Honchar Dnipro National University.

Istushkin Valery Fedorovich - candidate of technical sciences, associate professor,
associate professor of the department of Electronic Computing Machinery, Oles
Honchar Dnipro National University.

Krikunenko Julia Vadimovna - student of the group KI-20m-1 of the faculty of
Physics, Electronics and Computer Systems, Oles Honchar Dnipro National
University.

ISSN 1562-9945 (Print) 133
ISSN 2707-7977 (Online)



