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Abstract. One of the foremost imperative errands within the field of 
computer vision is motion acknowledgment. This article deals with the problem 
of recognizing hand gestures from a static image. To solve this problem, the 
article suggests using the segmentation method based on the skin color model, 
and the recognition method based on the analysis of the shape of the hand and 
the selection of features that classify the gesture image. Most strategies of 
preparing outlines of hand gestures are considered: smoothing and binarization 
of pictures, their revolution, and changing the foundation. The preferences of 
utilizing these strategies in understanding the issue of hand motion 

acknowledgment are displayed. 
Keywords: image processing, image smoothing, binarization, gesture 

recognition, dynamic gesture recognition, static gesture recognition, computer 
vision, binary image, threshold image, skeletonization. 
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AnHotanmusa. OIHOI 13 BaKHEIIINX HMIIePaTHBHEIX 3a1ad B 00TacTi 
KOMIBIOTEPHOTO 3peHHA ABJIAETCA paclo3HaBaHNe pyK. B 1daHHOIl cTaTke 
paccMaTpiBaeTcs IpobIeMa paclo3HABAHIA KeCTOB PYK IIO CTATHYECKOMY 
mobpaxenmo. JIng pemleHns OSToif 3ajaun B CTaThe MpeIUlaraeTcs 
HCMOTB30BaTh METOJI CeTMEHTAIIHH, OCHOBAHHbIIT Ha IBETOBOIT MOJIENIH KOXM, I 
METOJl PAacIlO3HABAHISA, OCHOBAHHBII Ha aHamu3e (OPMBI PYKH H BBIIEJIEHII 
TIPH3HAKOB, KIACCHOMINIPYIOMIX JKecToBoe H3o0pakeHHe. PaccMoTpeHO 
GOJBIIIHCTBO CTPaTerHii MOATOTOBKH KOHTYPOB JKeCTOB PYK: CTJIaKHBaHHE I 
OHHApI3aIIA PHCYHKOB, HX IIePeBOPOT, H3MeHeHHe OCHOBBL IIoKa3aHB 
TPeJIIIOYTEHIA HCIONB30BAHNA STHX CTPATerHil B IIOHHMAHHH IIPOGIEeMBI 
TIOATBEPIKIEHHS JBILKEHHS PYKIL 

KawueBble  cioBa:  00paboTka  m300paxeHHil, — CITa)IiBaHHe 

m300pakeHIi, ONHAPI3AINA, pACMO3HABAHNE JKeCTOB, INHAMITIECKOE 
pacTo3HaBaHIe KecTOB, CTaTIIeCKOe PAcTo3HABaHIIe KeCTOB, KOMIBIOTEPHO 
3peHne, GHHAapHOE H300pakeHIle, IOPOroOBoe H300pakeHIle, CKeTeTOHII3aNIA. 

*okk 

Anmatna. KoMmeloTepIik Kepy CaTacEIHIaFbl MaHBI3IbI HMIIePaTHBTI 

MiHIeTTepiH Oipi KOMIB TaHy. Byl MaKalzaza CTaTHKATBIK KeCKIHHEH KOIT 
KIMBUIIApIH TaHy Macesleci KapacTHIPBUIABL. Byl MacelmeHi mremy yimie 
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MaKasaZa KO TepiCiHiH Tyc MOJIelTiHe HeTi3lelqreH CerMeHTAIllsA JMICiH kKaHe 
KOIIBIH MINIHIH TangayFa jKoHe KIMBUI KeCKIHIH SKIKTefiTiH Oenrimepmi 
AHBIKTAYFa HeTi3JelreH TaHy oNICIH KOMIaHy YCBHIHBITagel.  Koix 
KIMBULIAPBIHBIH ~ KOHTYPIAphIH  JAiibIHAAYABIH KONTereH CTpaTerislapsl 
KapacTHIPBIIAEL, O71ap: CypeTTep/i TericTey jKaHe OUHApH3AIIIAIAY. OTapIsIH 

TeHKepiTyl, (OHEH e3repTy. COHBIMEH KaTap KOJUIBIH KO3FATBICHIH pacTay 
MaceneciH TYCIHyJe OCHI CTpaTerHATapIbl KOJIAHYIABIH apTBIKUIBUIBIKTaph 
KOpCeTUIreH. 

TyitiH ce3lep: CypeTTi eHIey, KeCKIHII TericTey, OHHApH3allsd, 
KIMBUIIBI TaHY, JMHAMHIKATBIK KHMBULIE TaHY, CTATHKATBIK KHUMBUIIB TaHY. 
KOMITBIOTEPITIK KOpy, eKLTIK KeCKiH, IeKTi CypeT, KaHKaIay. 

1. Introduction 
A high-quality strategy of signal acknowledgment will permit the 

advancement of numerous frameworks, such as cleverly motion interfacing, sign 
dialect interpretation frameworks, and administration for virtual and expanded 
reality frameworks. 

The task of gesture recognition has various solutions in scientific works. 
Existing approaches can usually be divided into two classes: 

1) wearable device-based recognition, 
2) recognition based on computer vision. 
One of the primary innovations for tackling the issue of hand recognition 

was uncommon gloves [1, 2]. This innovation is utilized for information 

collection and advanced transmission. The information is hand developments, 
such as speed and revolution points. This information is sent to the computer, 
and the computer performs acknowledgment employing an extraordinary 
calculation. For example, Takahashi and Kishino developed a data glove capable 
of recognizing 46 types of gestures. [3] Yangsheng et al. used Saibo gloves to 
accurately identify 14 different gestures and then control the robot. [4] The use 
of special gloves to solve the problem of gesture recognition has not become 
widespread due to the inconvenience of use. 

Recently, methods and solutions that do not require special gloves are 
increasingly appearing to solve problems of hand gesture recognition. Next, we 
analyze the existing methods of gesture recognition using neural networks or 
infrared sensors. 

To improve the quality of dynamic gesture recognition, you need to 
prepare a data set — a training sample. To do this, each frame of the hand gesture 
is processed. We considered the main methods of image processing used to solve 
the problem. 
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1II. Types of hand gestures 
Figure 1 shows some of the static gestures that can be diagnosed from 

video analysis. It can be seen that for the diagnosis of gestures, it is necessary to 
fix the position of the hand and fingers, while there are many similar situations 
that can be represented as a gesture, but not being such. When analyzing 

gestures, it is necessary to understand what positions and shapes the brush can 
take, relative to a standing / sitting person. The hand practically does not bend 
in the wrist in the direction of the thumb, in the direction of the little finger it 
bends about 70-90°. In the direction of the back and inner side of the palm, the 
brush bends (it can bend. and this value depends most often on the age) by 90°. 

The elbow joint allows you to rotate the palm about 180° towards the 
thumb. The rotation of the hand relative to the line passing through the center of 
the palm and perpendicular to it is performed at 270°. If you turn the back side 
to yourself, then the rotation is carried out from 0 to 270° counterclockwise. If 
you turn the inner side to yourself, then the rotation is carried out from 90 to - 
180° clockwise. The brush has five fingers. This defines a set of gestures and the 
corresponding recognition algorithms. 

NI 
Fig. 1. Hand and finger positions during gesture display 

Consider the possible combinations with the fingers ( Fig. 1.). If the palm 

is clenched into a fist and each finger is straightened separately, you will get six 
options: fist, open thumb, index, middle, ring finger with little finger, little 
finger. Next, you can collect various combinations, with some combinations 
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straightening the third phalanx of the clenched fingers (if the wrist joints allow 
it). Of course, the sprain and rotation in the joints are individual, so here is the 
average data. For the fingers, there are 2 positions: compressed, unbent. Also, 
the rotation angles are selected as multiples of 90° (this is done to facilitate data 
processing). As a result, the gesture is determined by the position of the palm 

relative to the video device (rotation in different planes) and flexion/compression 
of the fingers. 

III. Experiment and results 
To improve the quality of hand gesture recognition, need to prepare a 

dataset — a training example. To do this, each frame of the dynamic gesture is 
processed. Consider the basic image processing methods used to solve the 
problem. Image smoothing - the transition locations in the image appear 
smoothest, eliminating irregularities in pixel structures. Smoothing eliminates 
noise and allows you to get an output suitable image for further study. In order 
to recognize dynamic hand movements, hand contours need to be most 
accurately identified, it is not enough to simply filter out the noise in the image 
[5]. Therefore, the bilateral filter (fig. 2) is the most suitable type of smoothing 

to solve the given task. 

Fig.2. Example of a bilateral filtering 

A binary image allows you to get a clear image of a recognizable object, 

but with a low level of contrast and brightness, binarization can give a less clear 
image of the object. In order for the result not to depend on these indicators, it is 
necessary to set a threshold level so that the number of white and black pixels is 
in a certain ratio, for example, from 50% to 50%. To get an image suitable for 
binary image, you need to convert it to grayscale (fig.3) [6]. 
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Fig.3. Converting an image to grayscale 

Threshing is the process of converting a grayscale image into a binary 
image. Depending on a specific threshold value greater than the pixel is 

converted to a threshold of 255 (white), and a value lower than 0 (black) is 

converted to a threshold. 

Fig.4. Threshold image 

Skeletonization (fig.5) is the most appropriate way to represent an object 
in an image, since it can display both the general and detailed structure and shape 
of the object. The skeleton is a convenient and informative tool for analyzing 
the topological and metric properties of shapes. 
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Fig.5. Skeletonization of the image using opencv 

The dataset used to recognize the dynamic gesture frame must include 

several options for which background and position the hand is placed. 
Change the background of the image binary is as follows: in the first stage, 

you need to remove the old background by subtracting the background image 
and the image of the hand; in the next step, the new background image and the 
resulting X, y axes is the final stage, the hand is to place a new background 

image. 
Conclusion 

As a result of the study, the main methods of processing video stream 
frames for solving the problem of recognizing hand gestures were identified. 
The advantages of these methods are to improve the quality of hand detail in the 
image, as well as the ability to generate a set of data for recognizing the frame 

of a hand gesture. 

The experiment is based on a set of hand gesture recognition data based on 

the interval of numbers 1 and 5. Progress work designed in the Anaconda 
programming environment. 
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