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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, CSS3, 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. 
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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 (xb, yb) by the “mousedown” event, and the coordinates 

of other end (xb, 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 (xb, yb) and  

(xb, ye). 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 2300ґ1750 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 (xb, 

yb) of the upper end of the vertical line segment and the event handler “onMouseup” 

runs a script to register the coordinates (xb, 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: 

 
-Ч

= ,                                             (1) 

where br is the current value of the brightness for pixel lying on the line seg-

ment, brmin is the minimum value; brmax is the maximum value of the bright-

ness for pixels in the scanning range yb Ј y Ј 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 yb Ј y Ј ye, the largest values of 

brightness have pixels lying on the line of signal oscillogram. Among them is 

the pixel with maximum brightness. Its coordinates xmax=xb and ymax corre-

spond to the instantaneous value of signal voltage at the time point deter-

mined by the xb coordinate. The script running when the “Maximum bright-

ness” button is pressed defines the coordinates (xmax, ymax) using the brmax rela-

tive brightness value. It draws a horizontal segment with length of 300 (brmax - 

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 жапрмпулмк �йя �мпйі�едлля омжнм�ійу япкоавмпрі нікпдйів �зсомвзт жмбоаедль 

Онзпалм нозкйа�лзи web жапрмпулмк (номгоа�у), нозжлафдлзи �йя рдпрувалля омж-

нм�ійу япкоавмпрі нікпдйів оапромвзт (�зсомвзт) жмбоаедль вж�мве ві�оіжка ноя�мї йілії 

жа�алмгм кмозпрувафд�. Запрмпулмк првмодлм жапмба�з �мв HTML5, CSS3, JavaScript і рдт-

лмймгії Canvas. Рмбмра номгоа�з нмфзлаєрьпя жавалраедлля� оапромвмгм жмбоаедлля �м 

вікла боауждоа, саий якмгм кмозпруваф мбозоає у саиймвіи пзпрд�і км�н’юрдоа. Дйя жа-

валраедлля жмбоаедль взкмозпралі �дрм�з і вйапрзвмпрі мб’єкрів FileList, File, FileRead-

er ра Image �мвз JavaScript. Дйя одєпроа�ії влдпку бажмвзт км�нмлдлрів (фдовмлмї, ждйд-

лмї і пзльмї) �м RGB км�у кмйьмоу нікпдйів взкмозпралі �дрм� getImageData() і мб’єкр Im-

ageData. Япкоавіпрь нікпдйя взжлафаєрьпя як пу�а вкйа�ів бажмвзт км�нмлдлрів RGB км�у. 

Помгоа�а ла�ає кмозпрувафу �мейзвіпрь жа�арз ві�оіжмк ноя�мї йілії, вж�мве якмгм 

одєпроуєрьпя омжнм�ій япкоавмпрі. Цд ж�іиплюєрьпя хйятм� ларзпкалля кйавіхі �зхі в 

рмф�і жмбоаедлля, цм ві�нмві�ає нмфарку ві�оіжку і ві�нупкалля кйавіхі в рмф�і ла кіл�і 

ві�оіжку. Помгоа�а взжлафає кммо�зларз рмфмк вж�мве йілії пкалувалля, якз� ві�нмві�а-

юрь �акпз�у�з япкоавмпрі і бу�ує пндкро япкоавмпрі. Вмла �ає жапмбз �йя сійьроувалля 

пндкроу, які жайзхаюрь йіліи ж лаибійьхмю япкоавіпрю. Кійькіпрь ракзт йіліи кмозпру-

ваф �мед жа�арз ла пвмє омжу�ілля. 

Взкмлалі �мпйі�едлля пндкроу япкоавмпрі �зсомвзт жмбоаедль алаймгмвзт мп�зймг-

оа�, ла ні�праві якзт взжлафдлі козрдоії взбмоу кммо�злар нікпдйів �йя могаліжа�ії аврм-

�арзфлмгм пкалувалля ноз вз�іоюваллі наоа�дроів дйдкрозфлзт пзглайів ж �зсомвзт жм-

боаедль алаймгмвзт мп�зймгоа�. 
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