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JumiomHa poboTa npucBsgyeHa po3poOlil CUCTEMHU PO3II3HABAHHS O0IMY ISt
MOHITOpPUHTa €(PEKTUBHOCTI pOOOTH KOPUCTYBaYiB.

VY pozmini «MeToau 1eTeKTyBaHHS pPO3MI3HABaHHS OOJHMY» PO3MVISHYTO
OCHOBHI MPUHITUIIK PO3IMI3HABAHHS 00JIWY, 3IMCHEHO KOPOTKUM OIS, HI0 came
ABIIIE COOOI0 PO3MI3HABAHHS, a TAKOXK SIKI 3aBIaHHS BOHO TEpell COOOI0 CTaBHTh.
3M1ACHEHO OIS/ Taiy3ed, /e caMe€ BUKOPUCTOBYIOTHCS TEXHOJOTIi pO3IMi3HABaHHS
o0JInY, a TaKOoX BHBYECHO OCHOBHI MpoOIeMH TpU 3aCTOCYBaHHI THUX UM I1HIIHX
METOMIB posmi3HaBaHHA. Ili1 Yac BUBYEHHS, IO caMe Mae€ SBISATH COOOI0 CHCTEMa,
OyJ0 PO3MISIHYTO (DAKTOPH, AKI YCKIAJHIOIOTh B HIA PO3Mi3HABaHHS OOJIUY y BiJE€O
MOCIIOBHOCTI. 3JIMCHEHO OIS CHEUIaJbHUX XapaKTepHUX MPU3HAKIB, KOTpI
MOXXYTh OyTH BUKOPHUCTaHI IPHU MOITYKY 0Ci0 Ha 300pakeHHI.

Y po3aim «ApmantuBHI MeTOAM Kiacudikaiii» 3A1HCHEHO OIVS[ METOIIB
kiacu@ikaiili, KOTpi 3aCHOBaHI Ha BUKOPHUCTAHHI XapaKTepHUX O3HAK. Po3misHyTO
OCHOBHE 3aBJIaHHS BUJIJIEHHS 0COOM Ha 300pakeHHI, a TaKOX K1 METOJIU JJISI IIbOTO
3aCTOCOBYIOThCSl. BUBUEHO 3acTOCyBaHHS IITyYHHX HEUPOHHHX MEpEX, Npu
po3mi3HaBaHHI 00pa3iB, METOIM BUKOPHCTaHHI HAOOPY EKCIEPTIiB, a TAKOX METOIU
OMopHUX BeKTOpiB. OKpIM JaHUX METOMAIB, OyJIO JOCHIPKEHO YU MOXJIUBE
BUKOPHUCTAaHHSI OJHOYACHO JIEKUIBKOX METOAIB Ta KJIacU(IKaToOpiB JUIsl MPUCKOPEHHS

MOIIYKY 00’ €KTa Ha 300paKeHHI.



VY poznint «MeTtoau posmizHaBaHHs 0ci0 Ha 300paxeHHSIX» OyJ0 MPOBEICHO
MOJIIJT METO/AIB Ha rpynu. 3AIHCHEHO MOSCHEHHS, YOMYy CaM€ OJlHa YacThHa Oyla
Bi/lHECEHA JO OJHOI Tpynu, a IHma 10 TpoTwiexkHoi. [IpoBenenwit aHami3
BUKOPHCTAHHS CTaTUYHHUX METOMIB Ha 300paKeHHSX, a TAKOX ONTHUMI3allisl JaHUX,
JUIsL IIBUAKOTO TMOHIYKY OO0’€KTa Ha 300pa)KeHHI IpH 3acTOCyBaHHI (QUIBTPIB.
Po3rnsiHyTo MeTon BUAUICHHS TOJOBHUX KOMIIOHEHT Ha 300paKEHHSX 4YH BiJEO
MOCJIIOBHOCTI, ISl 3M1MCHEHHS HaAIHHOIO PO3Mi3HaBaHHS O0COOU 3 yCi€l HasBHOI
iH(opmarii Ha 300paxenHl. Y po3aun «lIpaktruna peanizaiis», MPOBEICHO OIS
3aco0iB ayig po3poOKu O10710TeK Ta MIAKIIOYEHHS iX JI0 OCHOBHOTO IPOEKTY.
[IpoBenenuii omuc Tmporecy po3poOku O10Ti0TeKH I PO3Mi3HABaHHS OOIUY
3acobamu OpenCV. JlocaimkeHo mporpaMHi 3aco0aMu 3a JJOIIOMOT0I0 KOTPUX MOXKHA
3M1ACHUTH HaBYaHHS CUCTEMH, KOTpa BUKOPUCTOBYE MeTol Xaapa. OnucaHuit mporiec
MIJIKJIIOYeHHST 010JTI0TeKH pO3Mi3HaBaHHS J0 MPOrpaMHOro 3acody mertogamu Visual
Studio. [IpoBeneHo TeCTyBaHHS KIHIIEBOTO MPOIYKTY.

MeToro 1aHOi pOOOTH € CTBOPEHHS MPOTPAMHOT0 KOMITOHEHTA, KOTPUH MOYKHA
MIJKJIIOYATH O TIPOTPaMHOro 3a0e3nedyeHHs, MOBOIO 1HTEp(ENCiB CHIJIKyBaTUCA 3
KOMITOHEHTOM Ta BHKJIMKATH MPOIEIypH KOTPl PO3MIIIEHHI B KOMIIOHEHTI s
pO3Ii3HaBaHHs 00JIHY.

Y nanoMy mochimKeHHI 00’€KTOM OCHIIPKEHHS € METOIW PO3Ii3HABaHHS
oci0.

[Ipeamerom nociiikeHHs € 1HQopMalliiiHa cucTeMa Jijisi po3Mi3HaBaHHS 0Ci0
Ha 300paKEHHSAX Ta PO3MI3HABAHHS iXHIX €MOIIIH.

Po3pobka iH(dopMaliifHOT CHUCTEeMHU pO3Mi3HaBaHHS OO0JUY Ta €MOINN s
MOHITOPUHTY  €(QEKTUBHOCTI pOOOTHM  KOpUCTyBaya JO3BOJIUTH  KEepIBHUKAM
MIIPUEMCTB, aHATI3yBaTH JAISUIBHICTH TMPAIliBHUKIB, a TakoX (aKTopH, sKi
BIUIMBAIOTh Ha IXHIO MPOAYKTHUBHICTh. 3TiTHO BHUXIJHHMX JIaHMX, KOTP1 KEpPIBHUKU
OyIyTh OTpUMYBaTH, MOXHa Oy/ie ONTUMI3yBaTh POOOYUH MPOIEC Ta MOKPAITUTH

po0oui HacTPOi Ha MIANPUEMCTBI.
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Diploma paper is devoted to the development of face recognition systems for
users effectiveness monitoring.

The problem of face recognition is the task of identification or verification of
one or more people comparing the input image with existing database. Identification
is considered to be the process of authentication based on comparison of entered
image with samples stored in the appropriate form in the database. The verification is
a confirmation or disapproval that the users really are the people who they say they
are. To increase the recognition reliability process the following additional
information can be used: age, race, facial expression. Faces look very similar by their
structure structure, differing only in detail for each individual. In classic pattern
recognition problems are usually presented by a limited number of classes with a
large number of training examples for each one. However, during the process we can
face with the fact that the possible classes’ amount may be too large, while the
quantity of training examples is relatively small.

Although the problem of face recognition presents no particular complexity
even in changing environmental conditions and over a very considerable time after
communication with a person, the issue of automatic face recognition via images can
be solved with a fairly high reliability degree only at imposing certain strict
limitations.

The face recognition process can be divided into two stages. The first of them

includes detection and the selection of the person in the picture. The second stage is a



face recognition that appears to be the establishment of the similarity degree with one
of the people "known" by system.

In the chapter "Face detection methods" there were analyzed the basic
principles of face recognition, brief overview of recognition notion and tasks it
solves. The survey has been made, considering the areas where it is used, and an
investigation of the main problems was performed for the application of various
recognition methods. During the study of system definition, factors that complicate
face identification in video sequences were examined. There has been made the
overview of special characteristic signs which can be used for recognition of people
in the image.

In the chapter of "Adaptive methods for classification" there has been
performed a review of classification methods which are based on the use of
distinctive features. Selection of person in the picture together with applied methods
were considered as the main task. Moreover, there has been done the study of
artificial neural networks application for recognition methods using experts and
support vector machines. In addition to these approaches, investigation was made
considering the possibility to use both methods and multiple classifiers to speed up
the search for the object in the image.

Chapter "Methods of face recognition in images" describes the classification
of methods into distinctive groups. The explanation of the reason why one part was
attributed to particular group and the other one to the opposite. There was done the
analysis using static methods on the images, as well as optimization of data for quick
object search in the image during filters usage. The method of selection of main
components in picture or video sequences for reliable face recognition with all
available information in the image has been overviewed. Also, there was showed the
usage of the training image sequences that were generated for training the system.
The examples of training sequence usage with the method of main components
selection have been cited. In addition, there was made the survey of methods that do
not use pixels data as the search facility on the image. The usage of special graphs
has been also described in this chapter. The influence of factors such as brightness,

lighting scenes, object range that affect face recognition was examined.



In the "Implementation" chapter there was described a review of tools for the
libraries development and adding them to the main project. Also, a description of
such procedure for face recognition using OpenCV has been conducted. Together
with this analysis, we studied software tools which help to perform learning system
that uses the Haar. The process of adding the library to the software recognition
methods like Visual Studio was described. Afterwards, testing of the final product has
been performed.

The aim of this work is to create a software component which can be added to
software, perform communication via language interfaces using the component and
request the procedures for face recognition.

The object of our diploma paper is an employee of the company.

The subject of study is the information system for face detection in images
and recognition of their emotions.

Development of face and emotion recognition information systems for user
work effectiveness will allow managers to analyze activities of employees as well as
factors affecting their performance. According to initial data which they will get,

workflow can be optimized and attitude to work improved.
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