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Abstract. Web application for measuring of the sizes and the area of small planar objects use the 

scan data of digital images has been created. The application has a means of programmatically 

change the sizes of image. The influence of the digital image sizes on the measurement accuracy 

was investigated. It is shown that with an increase in size by a factor of 6 - 7, the relative error 

at measuring of the length is no more than 0.25%, and at the measurement of of the area is no 

more than 1%. 

Keywords: digital image, determination of parameters by scan data, measurement of area and 

length. 

 

Statement of the problem and purpose of research. In science and technol-

ogy, it is often necessary to measure the sizes and area of small surface objects of 

materials and industrial products. The dimensions of such objects are usually a few 

millimeters or less. Such objects, in particular, include small electrodes used in the 

study of varistor materials at high electric currents [1]. 

It is impossible to measure the dimensions of planar objects with conventional 

measuring instruments, such as micrometers, since they are inseparable from the 

surface and have a flat shape. As shown in [2], the measurements can be performed if 

the surface with such objects is photographed by a digital camera and the appropri-

ate processing of the digital image is performed. Processing consists in scanning the 

coordinates of object. With a known image scale, based on the scan data, the dimen-

sions and area of a planar object can be calculated. Since the absolute error in scan-

ning digital images is ±1 pixel, this makes it possible to ensure high measurement 

accuracy at a high resolution of digital photocamera. 

The purpose of this work is to create a program for measuring, based on scan 

data, the sizes and areas of small planar objects and to study the possibility of in-

creasing the accuracy of measurements at increasing the dimensions of the digital 

image by programmatically way. 
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Major part. Measurement of the geometric parameters of a digital image object 

is performed by scanning coordinates. To convert the scan data into parameter it is 

necessary to define the scale of image. For this purpose use the scale segment of dig-

ital image with a known length LC. If coordinates in pixels for the ends of such seg-

ment have the values (x1C, y1C) і (x2C, y2C), then the scale MC is determined as 

 
-+-

= .                                 (1) 

When measuring the size L of a digital image object, coordinates are scanned at 

two points on its boundaries. If the values of coordinates are (x1, y1) і (x2, y2), then 

the length of object is calculated by the formula: 

 -+-= .                                    (2) 

Taking into account the scanning error ±1 pixel, the relative measurement er-

ror dL, is determined in this case as 

 Ч
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When measuring the area S of object, the coordinates are scanned along the 

contour enclosing the object. The Gauss formula [3] use for S calculation: 
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Taking into account the error of scanning ±1 pixel, it can be shown that the rel-

ative error at measurement of area dS is determined as 
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A program for measuring the size and the area of small planar objects must re-

alizes the algorithm of image processing, which consists of the following stages: 1). 

Loading the image to a screen of computer; 2). Scaling of the image; 3). Scanning the 

coordinates of object; 4). Calculation the value of geometric parameter and the error 

of its measurement based on the scan data. 

To implement the described algorithm, a web application was created using the 

languages HTML5, CSS3, JavaScript and the Canvas technology. We used the Canvas 

technology to visualize the scan points on a digital image using vector graphics. Any 

Internet browser can be used as a software environment for a web application. 
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To control the processing of raster images, the web application interface has a 

toolbox containing visible and hidden blocks with the necessary fields of form and 

the buttons. The program opens hidden blocks at processing stages when these 

blocks are needed. For working with the large images web page of application has a 

canvas of 10000ґ7000 pixels. The top-left corner of canvas is positioned at the top-

left corner of browser window with the coordinates (0, 0). The same coordinates of 

the upper left corner for images embedded in canvas the program ensures at the first 

stage of processing algorithm. 

Scanning is carried out by clicking the left mouse key in the selected point of 

digital image. The coordinates are read at event "mouseup". This event launches a 

script that puts the scanned data in arrays of program and draws a white circle in the 

scan point of digital image. Script connects neighboring scanning points by the 

straight lines of white color. The program allows user to correct the scan results. 

Correction is performed by removing the coordinates of the last scanned point from 

the arrays and clears the visual display of this point in canvas. Correction allows the 

user to carry out repeated scanning more correctly. 

The scripts serving various stages of the processing algorithm have the means 

for checking the filling of form fields and performing scanning. They form the mes-

sages to user when form fields are not filled, filled incorrectly, or when scanning has 

not been completed. 

After completing the coordinates scanning for measured object, the program 

calculates geometric parameter and relative error of its measurement using the for-

mulas (2) - (5). The results of calculation are displayed in the hidden form fields of 

toolbox. In fig. 1 is shown the view of program web page at the final stage of pro-

cessing at measuring the area of small electrode on the surface of varistor disk. For 

determine the scale of image ML, segment of the rule 20 mm long was used. The val-

ue of scale was 36 mm/pixel. 

The digital image presented in fig. 1 has the dimensions determined in the 

graphic file. Therefore, the relative error in measuring of the area for electrode with 

diameter of 3 mm is quite large ~ 6%. According to equation (3), the relative error in 

measuring the length decreases with increasing of the object sizes. Therefore, when 

the resolution of monitor screen is constant, one should expect a decrease in the 

measurement error with an increase in the size of testing digital image. 
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Figure 1 - Web page of the application on final processing stage, when measure the 

area of planar object. The digital image has its original dimensions  

presented in graphic file 

 

It is possible to control the size of image by programmatically means if to use 

the "width" property of the Image object of language JavaScript. For this purpose, the 

program was supplemented with two scripts that are executed when the buttons "In-

crease of sizes" and "Decrease of sizes" (Fig. 1). The script executed when the "In-

crease of sizes" button is pressed increases the current width of the image by multi-

plying on 1.05 the value of program variable w, which stores the image width. The 

script executed when “Decrease of sizes” button is pressed decreases the width of 

the image by multiplying on 0.95 the value of w. This allows the user to resize the 

digital image. 

Fig. 2 shows results of measuring the planar object area when the image is en-

larged of 7 times. In this case the scale of digital image is 5.1 mm/pixel. As it can be 

seen at the increasing of image size takes place the significantly increasing in meas-

uring accuracy. The value of relative error at measuring of electrode area is less than 

1%. 

The scale of the digital image ML, defined in mm/pixel, practically is the division 

value for measuring device and determines the absolute error at the length meas-

urement. Since the value of scale ML = 5.1 mm/pixel when the size of digital image is 
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increased by 7 times then the accuracy of length measure exceeds the accuracy of 

standard micrometers with a division value of 10 mm. 

The program was used to study the dependence of absolute error at the length 

measuring and the relative errors at measuring of the size and area of planar objects 

from the magnification of digital image. The value of magnification was calculated 

as the product of 1.05ґ1.05ґ1.05ґ ... with the number of multipliers equal to the 

number of the "Increase size" button pressing. The measurements were made for dif-

ferent magnifications by means of the program described above. The results are 

shown in fig. 3. 

As can be seen, the absolute and relative errors at the measurement of geomet-

ric parameters decrease with increasing of digital image sizes. This gives a possible, 

by means of increasing the image size by a factor of 6 - 7, to obtain a relative error in 

measuring the length of planar objects less than 0.25% and a relative error in meas-

uring the area less than 1%. 

 

Figure 2 - The web page of application after measuring the planar object 

area when the image is enlarged of 7 times 
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Figure 3 - Dependence of the absolute error at the length measuring (a) and the de-

pendences of relative error for measuring the length (1) and area (2) (b) from the 

magnification of digital image sizes 

 

Conclusions. By means of the languages HTML, CSS, JavaScript and Canvas 

technology web application for measuring the dimensions and area of planar objects 

of digital images by scan data has been created. The application has a means for pro-

grammatically resizing the image. It is shown that when to increase the size of image 

by a factor of 6-7, the relative error at measuring of the length is no more 0.25% and 

at measuring the area is no more 1%. 
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Взкмозпралля �зсомвзт жмбоаедль �йя вз�іоювалля гдм�дрозфлзт наоа�дроів �а-

йзт нйалаолзт мб’єкрів ж взпмкмю рмфліпрю 

Дмпйі�едлм �мейзвмпрі взкмозпралля оапромвзт (�зсомвзт) жмбоаедль �йя вз�і-

оювалля ж взпмкмю рмфліпрю омж�іозв і нймці �айзт нйалаолзт мб’єкрів. Вз�іоярз гдм-

�дрозфлі наоа�дроз ракзт мб’єкрів жвзфаилз�з ілпроу�длра�з, ланозкйа�, �іком�др-

оа�з лд�мейзвм, мпкійькз вмлз лдві��ійьлі ві� нмвдотлі і �аюрь нймпку смо�у. Цзсомві 

жмбоаедлля, мроз�алі жа �мнм�мгмю �зсомвмї смрмка�доз �аюрь �мейзвіпрь взкмларз 

вз�іоювалля номгоа�лз� хйятм�, взкмлавхз пкалувалля кммо�злар мб’єкрів. Опкійькз 

нмтзбка пкалувалля лд ндодвзцує ±1 нікпдйь �мела жабджндфзрз взпмку рмфліпрь вз�іою-

валля. 

Мдрмю омбмрз є првмодлля жапмба�з нм�алля ілсмо�а�ії в �додеі Ілрдолдр нозк-

йа�лмгм web �м�арку (номгоа�з) �йя вз�іоювалля омж�іоів і нймці нйалаолзт мб’єкрів і 

�мпйі�едлля �мейзвмпрі ні�взцдлля рмфлмпрі вз�іоюваль жа оатулмк жбійьхдлля омж�і-

оів �зсомвмгм жмбоаедлля номгоа�лз� хйятм�. 

Помгоа�а одайіжує айгмозр� мбомбкз �зсомвзт жмбоаедль, якзи пкйа�аєрьпя ж жава-

лраедлля жмбоаедлля, �апхрабувалля, пкалувалля кммо�злар мб’єкру і омжоатулку ла 

ні�праві �алзт пкалувалля гдм�дрозфлмгм наоа�дроу, цм вз�іоюєрьпя. Дйя омжоатулку 

нймці нйалаолзт мб’єкрів взкмозпрала смо�уйа Гаупа. 

Помгоа�а �ає жапмбз �йя ж�ілз омж�іоів �зсомвмгм жмбоаедлля номгоа�лз� хйятм�. 

Дмпйі�едлм внйзв омж�іоів жмбоаедлля ла рмфліпрь вз�іоів. Пмкажалм, цм ноз жбійьхдллі 

омж�іоів в 6–7 оажів ві�лмпла нмтзбка вз�іоювалля �мвезлз пкйа�ає лд бійьхд ±0,25 %, 

вз�іоювалля нймці лд бійьхд ±1%. Цд мбу�мвйдлм ж�длхдлля� абпмйюрлмї нмтзбкз вз�і-

оювалля �мвезлз ноз жбійьхдллі омж�іоів �зсомвмгм жмбоаедлля, мпкійькз нмтзбка имгм 

пкалувалля ±1 нікпдйь мпраєрьпя лдж�іллмю. 
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