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VJIK 004.01/08

30ipuuk Te3 nonoigeit XIII MixkHapogHoi HayKOBO-MPAaKTUYHOI KOH(pEPEHIIIT
«IHdopmarriiiai TexHosorii 1 aBromatuzaris — 2020», (Oneca, 22 - 23 xxoBtHs 2020
p.) / Oneceka Hail. akana. xapd. TexHosorii. — Oxgeca: OHAXT, 2020. — 308 c.

30ipHUK MaTepialiB  KOH(EpEeHIli MICTUTh Te3W JIONMOBIIEH HAyKOBUX
JAOCTDKEHb 32 aKTyaJbHUMH TMpoOJieMaMH Yy Taly3sX, BIJHECEHHX [0
3aralbHONPUUHATOTO TepMiHa «IHmaycTpis 4.0».

Po3rnsHyTi mnOHTaHHA MaTeMaTHYHOTO 1 KOMII'IOTEPHOTO MOJICIIOBAHHS;
yhOpaBiiHHSA, OOpOOKM Ta 3axuCTy I1H(OpMAIi; MNPOEKTYBaHHS i1HGOpPMAIIHHUX
CUCTEeM 1 TMPOTrpaMHHUX KOMIUIEKCIB, IITYYHOTO IHTENEKTy; aBTOMaTH3allii
pPOOOTOTEXHIYHUX CHUCTEM; KOMM'IOTEPHUX TENEKOMYHIKAI[IMHUX MeEpex Ta
TEXHOJIOT1; aBTOMATH3alli Ta YHPABIIHHA TEXHOJOTIYHMMH IIPOLIECaMHU; HOBUX
1H(pOpMAIIHHUX TEXHOJIOTIH B OCBITI.

Pe3synbratu nociipkeHb MNPEACTABIAIOTH COOOIO CBOEPITHUI 3pi3 Cy4acHOIro
CTaHy CIIpaB y NEpPEepaxOBaHUX Tally3sX 3HaHb, KU MOKE JTONOMOITHU SIK (PaxiBLSIM,
TaKk 1 CTyJEHTaM BHWIIIB CKJIACTU 3arajiHy KapTHHY PO3BHUTKY 1H(OpMaIiiHuX
TEXHOJIOT'1H Ta MOB’sI3aHUX 3 HUMU NTUTaHb.

B 30ipHuKy npencTaBiieH1 pe3yJabTaTH JOCHIKEHb B 3a3HAYCHUX Tally3sX 3HaHb
B IT nepenoBux yniBepcurerax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnuui, [Jnimnpa,
MukonaeBa (OBHUH CIIHMCOK YYaCHUKIB-OpraHi3aiii quBucs Ha ctp.11). HasBHICTh y
MOJIAHUX MaTepiaiiax 1H(POpMallli aHIIIHCHKOI0 MOBOKO JI03BOJISIE BUKOPUCTOBYBATH
30IpHUK Te3 sK 3aci0 KOMYHIKAI[li MI’)K BUEHUMH PI3HUX KPaiH.

30ipHUK pO3paxOBaHO Ha HAyYKOBUX INPAILIBHUKIB, BHUKJIAJayiB, acHipaHTIB,
CTYJICHTIB BUIIIMX HaBYAJIbHUX 3aKJa/iB, SIKI HAMAralThCs J13HATUCSA PO CyYaCHHM
ctaH Hayku B IT-ramy3i Ta TeHACHIT pO3BUTKY Taiy3ed aBTOMaTHU3allli
TEXHOJIOTIYHUX TporeciB Ta poboroTexHiku. Il i1Hdopmaris wmoxe OyTH
BUKOPHWCTaHA JJIsI BUPIMICHHS IIUPOKOTO KoJia IPOOJIEM B 3a3HAYEHUX PO3JLiIax, 0
BUHHMKAIOTh SK B HABUYAJIBHOMY IMpPOIECi, TaK 1 B JOCHIJHUIBKOMY 1 HAyKOBOMY
IJIaHaXx.

PexomennoBano no myOmikamii Buenoio Panoro I[HCTHTYTY KOMIT'IOTEpHUX
cucteM 1 texHonorid «Iumyctpis 4.0» im. I1.H. IlnatonoBa Onechkoi HaIlioHAIBHOT
akaneMii xapuyoBux TexHosorii Big 02.10.2020 p., nporokon Ne 2.

Mamepianu, 3aneceni 00 30ipHuKa, OpyKyIomvCs 3a A8MOPCbKUMU OPUSTHAIAMU.

3a docmosipnicmu iHghopmayii 8ionogioae asmop nyoaikayii.

© Opecbka HaIllOHAJIbHA aKaIeMisi XapyoBUX TeXHoJOT1i, 2020



VIIK 004.92

METHOD FOR CALCULATING THE DEPTH MAP FROM A STEREO PAIR
ALEXANDR ROMANYUK®, SERGEY VYATKIN? ALEXANDR KHOSHABA!
(rom8591@gmail.com)
Vinnytsia National Technical University (Ukraine), Institute of Automation and Electrometry SB

Abstract: A method for calculating the depth map in real time on a graphics processor is proposed.
Knowing the information about the depth can be reconstructed for human face recognition algorithms.
Keywords: passive methods, computer vision, depth map, stereo pair

Introduction

Active and passive methods of restoring information about the depth of a real scene are known. Active
methods use laser illumination of the working space, giving the output fast and accurate information about
the depth [1]. However, these methods have limitations with respect to the measurement range and cost of
hardware components.

Passive methods based on computer vision are usually implemented with simpler and less expensive
distance sensors. Such methods are able to generate depth information from the obtained pair of images and
parameters of two cameras [2, 3].

One of the fundamental problems of stereo vision is to establish an exact match between the left and
right image of the stereo pair. Correspondence refers to the distance (disparity) between pixels of the same
object on the left and right image.

This paper describes a passive method for calculating the depth map in real time on a GPU.

Method description

The left and right channels are treated identically. Gradient images of the stereo pair are calculated
using the convolution method

L y) = D 1 (kD) -M(KI) 1)

k,leA(x,y)

where |, is the processed pixel; I, is the original pixel in the image; A (X, y) is the neighborhood of

3x3 pixels; M (k,]) is the element of the convolution matrix.

The use of such preprocessing significantly reduces the probability of error in calculating the pixel
depth, especially in the presence of homogeneous, low-contrast areas on the stereo pair.

Next, a linear combination of the gradient and source images with a variable parameter p is calculated.
The disparity of pixel d is by definition equal to the distance between the corresponding pixels of the left and
right images. Matching is performed line by line by iterating over the pixels on the selected row of images y

out

d =[x, —x| )

Here x1 is the position of the selected pixel of the fixed line y on the left image; xr is the position of the
corresponding pixel of this line on the right image. To find xr, for each element (X, y) of the row y of the
right image, the sum of the values of pixels | with neighborhoods is calculated

I(x,y,d)= > C(k,d,I) ()

k,leB(x,y)

where B(X, y) is a two - dimensional neighborhood (window) of pixels centered at a point (x, y). The
cost is understood as the difference module of the left (selected) and right (selected) pixels:

C(x,d,y) =[p,(x,y) - p,(x~d,y)| 4

where pl is the pixel on the left image; pr is the pixel on the right image; d is the disparity.
Next, the minimum value corresponding to the position of the pixel with coordinates (xI-d, y) on the
right image is selected from all the values obtained by brute force.
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Therefore, the most similar pixels and their surroundings on the left and right image along the
horizontal line will form the minimum cost.

The method is implemented using CUDA technology, which provides high flexibility and convenience
in the interaction between the CPU and GPU. SIMT architecture is very similar to SIMD (single instruction,
multiple data). In the case of SIMD, the developer and compiler need to spend a lot of effort to fill in the
vectors. Moreover, in SIMT, instructions define the behavior of a single thread. The advantage of CUDA is
that the compiled program will run on various graphics accelerators. In addition, the execution result will be
the same, even though they may have different numbers of stream multiprocessors. For tests, a solution with
a graphics accelerator is ten times faster than a CPU-based version.

Conclusion

A method for calculating the depth map in real time on a graphics processor is proposed.

The proposed method uses two one - dimensional sparse Windows-vertical and horizontal-to achieve
an optimal balance between speed and quality. Each window is built from the center of the pixel in question.
Under the discharge is understood that the window does not consist of the nearest pixels to each other, but of
pixels located at a certain specified distance from each other, for example, two, four, six pixels. This allows
you to significantly increase the speed of calculations with a slight increase in error. In the process of
developing this method, the ways of possible improvement of the quality and optimization of the speed of
calculations were identified. For example, you can use segmentation of the input image to almost completely
remove noise and increase the clarity of the object boundaries on the depth map. This will allow you to find
the depth map not for each specific pixel of the image, but for a set of segments-image planes.
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UDC 004.5
QUALITY ASSESSMENT OF WEBSITE
YAKOVENKO A. A, LIUTENKO I. V.
National Technical University "Kharkiv Polytechnic Institute” (Ukraine)

This document describes an approach to solving the problem of usability assessment of web resources.
Testing is a key factor in improving software reliability. Popular automated testing systems and a brief
description are presented. Formed a set of quality criteria and considered methods for solving the problem.
A system selection formula is proposed.

Introduction

Nowadays, usability is an extremely important aspect in a progress of creating and maintenance of
websites, which requires careful consideration. Web usability is a whole science with its own rules. Taking
them into account will help to achieve high results in completing of business goals: the website will be better
perceived by the users, the average time spent by visitors on the website increases, consumer factors will
begin to work on the web project, increasing its search engine results. Usability assessment is a pretty
important element in maintaining a website's search engine rankings. Usability testing provides an objective
analysis of how the product or website is being used in real life. The data of usability testing provides critical
business information about how customers are behaving on a website and how you are competing on the
market.

Problem statement

The research object is the website. The usability quality assessment of the research object is determined
in analysing of the set of criteria values K = {kq, ..., k,}. Itis important to note that the set of criteria can be
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