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Abstract 

T’is pap—r —xplor—s an approac’ to constructin‘ class—s of various mov—m—nts of 
a p—rsonɌs ’an–s w’il— s’owin‘ ‘—stur—s an– m—t’o–s for r—co‘nizin‘ t’—m. T’— 
localization of t’— ’an– r—lativ— to t’— bo–y, t’— –ir—ction of mov—m—nt of t’— ’an–s 
an– t’— ori—ntation of t’— palm ar— ta”—n as t’— main prop—rti—s w’il— s’owin‘ 
‘—stur—s. To buil– class—s, t’— us— of an ontolo‘ical mo–—l of t’— sub“—ct ar—a, focus—– 
on t’— probl—ms of r—co‘nizin‘ si‘n lan‘ua‘— is propos—–. To analyz— t’— –ata an– 
buil– t’— ontolo‘ical mo–—l, about a t’ousan– ‘—stur—s t’at c’aract—riz— t’— possibl— 
variations of ‘—stur—s in t’— form of t’—ir –—monstration w—r— s—l—ct—–. As a r—sult of 
t’— r—s—arc’, mor— t’an two ’un–r—– –iff—r—nt class—s ’av— b——n i–—ntii—– for w’ic’ 
various m—t’o–s an– r—co‘nition al‘orit’ms ’av— b——n –—v—lop—– ta”in‘ into account 
t’— sp—ciic f—atur—s of t’— class—s. Approac’—s to t’— –—t—ction an– r—co‘nition of 
‘—stur—s –urin‘ t’— impl—m—ntation of int—lli‘—nt ’uman-mac’in— int—rfac— t—c’nolo‘y 
ar— consi–—r—–. A n—w al‘orit’m bas—– on t’— B—rns—n m—t’o– an– morp’olo‘ical 
structurin‘ an– corr—lation analysis is propos—–. Bas—– on t’— al‘orit’m, a syst—m 
was cr—at—– an– an —xp—rim—nt was carri—– out. T’— —xp—rim—ntal r—sults s’ow—– 
t’— —ff—ctiv—n—ss of t’— propos—– al‘orit’m an– can b— us—– to r—co‘niz— ot’—r typ—s 
of class—s propos—– in t’— classiication by mo–ifyin‘ t’— propos—– al‘orit’m, t’at is, 
usin‘ various m—t’o–s for proc—ssin‘ matric—s.

Keywords: ‘—stur—s r—co‘nition, ’uman-mac’in— int—rfac—, Viola-Jon—s –—t—ctor, corr—lation 
analysis, si‘n lan‘ua‘— translation, t’— B—rns—n m—t’o–.

INTRODUCTION

Int—ll—ctual t—c’nolo‘i—s for si‘n lan‘ua‘—s (inclu–in‘ Kaza”’) an– t’—ir f—atur—s ’av— not 
b——n consi–—r—– prop—rly in worl– sci—nc— y —t, t’—r—for— t’— –—v—lopm—nt of suc’ 
t—c’nolo‘i—s is mor— r—l—vant t’an —v—r. Also, t’— Kaza”’ si‘n lan‘ua‘— is sub“—ct 
to partial —xtinction, an– t’is r—quir—s sp—cial att—ntion from lin‘uists, si‘n lan‘ua‘— 
int—rpr—t—rs an– softwar— –—v—lop—rs.
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T’— issu— of lac” of si‘n lan‘ua‘— int—rpr—t—rs of t’— Kaza”’ Si‘n Lan‘ua‘— 
(KSL) in Kaza”’stan is v—ry s—rious. First of all, t’is is –u— to t’— lac” of 
sc’ools an– an approv—– stat— stan–ar–, accor–in‘ to w’ic’ it is n—c—ssary 
to train futur— sp—cialists. In a––ition, t’r—— main –ial—cts ar— –istin‘uis’—– 
in t’— KSL: nort’—ast—rn, sout’—rn an– w—st—rn. T’is caus—s pr—s—nts in 
t’— stu–y of —l—m—nts of t’— KSL.

Kaza”’ni sci—ntists ’av— –—v—lop—– a w—bsit— www.sur–o.”z, in w’ic’ t’—r— 
is a in‘—rprint alp’ab—t –—v—lop—– by t’— Kaza”’ Soci—ty of t’— D—af at 
t’— —n– of t’— 20t’ c—ntury bas—– on t’— Russian si‘n lan‘ua‘—, a si‘n 
in‘—rprintin‘ –ictionary, tabs: prov—rbs ɉ sayin‘s, son‘s, fairy tal—s wit’ 
si‘n lan‘ua‘— [2]. In Kaza”’stan about ’alf a million p—opl— us— t’— si‘n 
lan‘ua‘—, an– t’— numb—r of translators willin‘ to ’—lp t’—m is ’un–r—–s 
of tim—s small—r. S——in‘ a –octor or notary, stu–y at t’— univ—rsity ɉ 
—v—ryt’in‘ r—quir—s translation. In Europ— an– Am—rica, param—–ics, 
polic— ofic—rs an– a numb—r of ot’—r prof—ssions ar— r—quir—– to ”now an– 
un–—rstan– t’— si‘n lan‘ua‘—. In Kaza”’stan, it pr—s—nts som— –ificulti—s. 
You can ‘—t t’— ’—lp of a translator by submittin‘ an application or payin‘ 
mon—y for t’— s—rvic—, so t’—s— s—rvic—s ar— us—– infr—qu—ntly.

In Kaza”’stan t’—r— also —xists «Sur–o-Onlin—» social pro“—ct, w’ic’ provi–—s 
a social r—’abilitation an– a–aptation of –—af-mut— an– ’—arin‘-impair—– 
p—opl— in soci—ty, off—rin‘ ’i‘’-quality s—rvic—s in all or‘anizations an– 
—nt—rpris—s of various forms of own—rs’ip. B—si–—s, t’— pro“—ct provi–—s “obs 
for mor— t’an t’r—— ’un–r—– p—opl—, w’ic’ will furt’—r —nabl— t’— provision of 
t’— Sur–o-Onlin— s—rvic—s t’rou‘’out t’— R—public of Kaza”’stan.

«Sur–o-Onlin—» s—rvic— is a conf—r—nc— b—tw——n a p—rson wit’ impair—– 
’—arin‘ w’o n——–s information an– a s—rvic— provi–—r on t’— on— ’an–, 
an– an op—rator of t’— si‘n lan‘ua‘— sp—cialist, on t’— ot’—r. T’— s—rvic— 
provi–—s c—rtii—– sp—cialists w’o ’av— pass—– t’— c—rtiication of si‘n 
lan‘ua‘— sp—cialists in Kaza”’stan an– b—yon– its bor–—rs, r—‘ar–l—ss 
of t’— location an– tim— of t’— –isabl—– p—rsonɌs acc—ss; t’— s—rvic— is 
availabl— aroun– t’— cloc”; t’— only con–ition of ‘—ttin‘ it is acc—ss to t’— 
Int—rn—t. Wit’ t’— Purpos— of Equal Opportuniti—s provision, t’is s—rvic— 
can b— us—– bot’ from comput—rs an– from tabl—ts an– mobil— p’on—s [3].

1. THEORETICAL PART

G—stur— (from lat ‘—st) is t’— mov—m—nt of t’— ’uman bo–y or its parts, w’ic’ 
’as a c—rtain m—anin‘, t’at is, a symbol or —mbl—m.

G—stur— sp——c’ is a form of int—rp—rsonal communication, w’ic’ is 
c’aract—riz—– by sp—cial l—xical an– ‘rammatical patt—rns t’at support 
p—opl— wit’ ’—arin‘ impairm—nt.

Si‘n lan‘ua‘— (SL) is a non-v—rbal communication syst—m b—tw——n ’—arin‘ 
p—opl— an– p—opl— wit’ ’—arin‘ probl—ms, an– for t’— latt—r it is us—– 
as t’— main m—t’o– of communication in w’ic’ a ‘—stur— can b— foun– 
to —xpr—ss almost any wor– [3]. T’— main unit of a si‘n lan‘ua‘— is 
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a ‘—stur— t’at is c’aract—riz—– by iconicity, i.—. t’— ability to –—si‘nat— an ob“—ct by 
–—monstratin‘ wit’ t’— ’—lp of ’an– mov—m—nts, facial —xpr—ssions an– articulation 
of t’— fac—, turnin‘ t’— ’—a–, —tc. visual param—t—rs of t’— ob“—ct.

It is oft—n impossibl— to s’ow irst an– last nam—s, for—i‘n, t—c’nical an– m—–ical t—rms 
usin‘ a si‘n lan‘ua‘—; t’—r—for—, alon‘ wit’ a si‘n lan‘ua‘—, t’— ’—arin‘ impair—– 
wi–—ly us— t’— Dactyl alp’ab—t. Dactyl ‘rammar is similar to a –—af p—rsonɌs nativ— 
lan‘ua‘— ‘rammar. Fin‘—rprintin‘ is oft—n r—f—rr—– to as in‘—r writin‘ in t’— air: 
visually acc—ptabl— an– bas—– on all sp—llin‘ rul—s. But it –o—s not conc—rn punctua-
tion, for t’— —xclamation an– qu—stion mar”s ar— conv—y—– by t’— corr—spon–in‘ facial 
—xpr—ssions; point an– multipoint ɉ by a paus—; ’yp’—ns, colons an– ot’—r punctua-
tion mar”s, –—spit— t’— fact t’at t’—r— ar— –isplay forms, ar— also not –isplay—– in t’— 
in‘—rprint.

To param—t—riz— t’— –isplay of ‘—stur—s, iv— compon—nts of t’— ‘—stur— ar— –istin‘uis’—–: 
coni‘uration (s’ap— of t’— arm / ’an–s), plac— of p—rformin‘ (localization), –ir—ction 
of mov—m—nt, natur— of mov—m—nt an– non-manual compon—nt (facial —xpr—ssion an– 
articulation) [3,4]. 

Exampl—s of KSL ‘—stur—s c’aract—riz—– by L. S. Dims”is notation compon—nts ar— s’own 
in Tabl— 1 an– s’ow ’ow —ac’ ‘—stur— can b— r—pr—s—nt—– usin‘ t’— c’aract—ristics of 
its compon—nts [5].

Table 1

The example of the notation of gestures of the KSL by L. S. Dimskis [5]

ǔompon—nts C’aract—ristics of compon—nts an– notations

Coni‘uration
(in‘—r 

position)

ǃ-coni‘uration  Ә-coni‘uration  

Ǆ-coni‘uration …1-coni‘uration 

2- coni‘uration ...

Palm –ir—ction
–own      up 

    

to yours—lf    ………  

Localization
(location of 

‘—stur—)

at for—’—a– l—v—l  wit’ ri–in‘ bot’ c’——”s 
at s’oul–—r l—v—l wit’out touc’in‘  

at s’oul–—r l—v—l wit’ touc’in‘ of ri‘’t s’oul–—r 
   ………    

Dir—ction an– 
natur— of t’— 

mov—m—nt

–own 
        

 to yours—lf  

from yours—lf 
  ….. 

As t’— main prop—rti—s w’—n s’owin‘ ‘—stur—s l—t us ta”— localization (i‘. 1), –ir—ction of t’— 
mov—m—nt (i‘ 2.) an– ori—ntation of t’— palm, an– intro–uc— t’— followin‘ conc—pts an– 
–—si‘nations for buil–in‘ t’— mo–—l (Tabl— 2.)
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Table 2

Main parameters for gestures showing

Localization Ω
1 in t’— ar—a of t’— ’—a– HA
1.1 ov—r t’— ’—a– HA/OH
1.2 to t’— ri‘’t or to t’— l—ft of t’— ’—a– HA/RLH
1.3 touc’in‘ t’— fac— HA/TF
1.4 touc’in‘ t’— n—c” HA/TN
2 n—utral zon— NZ
3 by t’— ri‘’t or l—ft s’oul–—r NRLSH
4 in t’— ar—a of t’— waist W

Palm, hand orientation ψ
1 t’— palm is –ir—ct—– to t’— ri‘’t, l—ft, up, –own PLRLUD
24 t’— palm is –ir—ct—– to t’— sp—a”—r or from t’— sp—a”—r PTFS

Movement direction ↔ 

1 from t’— sp—a”—r or to t’— sp—a”—r TFS
2 up, –own, to t’— ri‘’t, to t’— l—ft DULRS
3 circular mov—m—nts ǔM
4 motionl—ss, static ML

Classes K

1 1 ’an–—– 1H
2 2 ’an–—– 2H
2.1 ’an–s –o not cross NTINT
2.2 ’an–s cross INT

Figure 1. Localization (lace of a gesture)
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T’— ontolo‘ical –omain mo–—l is impl—m—nt—– an– t—st—– in t’— Proté‘é 5.5.0 b—ta syst—m. 
As a r—sult of a –—tail—– stu–y of t’— si‘n lan‘ua‘— vocabulary [2] in t’— form of 
pr—s—ntation of ‘—stur—s, in t’— position or –ir—ction of t’— structural —l—m—nts of t’— 
‘—stur—, t’— ontolo‘ical mo–—l was obtain—– in t’— form of 204 class—s of forms of 
‘—stur— p—rformanc—. T’is –o—s not inclu–— ‘—stur—s w’—n s’owin‘ w’ic’ two ’an–s 
cross, sinc— suc’ r—pr—s—ntations r—quir— furt’—r –—tail—– analysis.

Figure 2. Directions of the movement (movements can be direct, intermittent, spasmodic, repeating)

Ontolo‘y in t’— cont—xt of information t—c’nolo‘y is r—pr—s—nt—– by a ’i—rarc’ical syst—m 
of conc—pts an– t—rms (structur—, mo–—l) of a c—rtain sub“—ct ar—a [6]. To cr—at— an 
ontolo‘ical mo–—l of t’— sub“—ct ar—a, t’— Kaza”’ si‘n lan‘ua‘— was c’os—n; about 
a t’ousan– ‘—stur—s (S—— on t’— sit—) w—r— ta”—n as a vocabulary of t’— lan‘ua‘— [3].

T’— main compon—nts of an ontolo‘y ar— class—s or conc—pts. Class—s ar— abstract ‘roups 
t’at can inclu–— instanc—s, ot’—r class—s, or a combination of bot’. Class—s in 
ontolo‘i—s ar— usually or‘aniz—– into a taxonomy ɉ a ’i—rarc’ical classiication of 
conc—pts in r—lation to inclusion. To construct an ontolo‘ical mo–—l of a si‘n lan‘ua‘— 
two class—s of ‘—stur—s of t’— irst l—v—l w—r— –istin‘uis’—– ɉ on—-’an–—– (a ‘—stur— 
is –—monstrat—– wit’ on— ’an–) an– two-’an–—–, w’—n information is transmitt—– 
usin‘ t’— mov—m—nts of two ’an–s. A class can b— sub–ivi–—– into subclass—s t’at 
r—pr—s—nt mor— sp—ciic conc—pts t’an a sup—rclass.

2. EXPERIMENTAL PART

2.1. Description of some classes and experiments on them

G—stur—s can b— –ivi–—– into static an– –ynamic. Static ‘—stur—s of a ix—–-arm stat— (Fi‘. 
4,5) in spac— ar— spatial, an– –ynamic si‘natur—s ar— c’aract—riz—– by continuous 
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Figure 3. Ontological model

mov—m—nt of t’— ’an– from t’— startin‘ point to t’— inis’in‘ point ov—r 
a c—rtain p—rio– of tim—. T’—r— will b— 42 l—tt—rs on t’— Kaza”’ in‘—rprint, 
as it is in t’— Kaza”’ alp’ab—t.

Figure 4. One-handed static gesture classes

Figure 5. Two-handed static gesture classes

W— call ‘—stur—s wit’ two ’an–s symm—trical if bot’ t’— wrists an– t’— –ir—c-
tion of mov—m—nt ar— t’— sam—, or t’—y r—p—at t’— mov—m—nt of —ac’ 
ot’—r, as if r—l—ct—– in a mirror.
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About 350 t’ousan– ‘—stur—s stu–i—– in qualiications ar— –isplay—– wit’ on— ’an–, an– 
about ɉ 650 wit’ two ’an–s.

About 25% of t’— 1000 ‘—stur—s stu–i—– corr—spon– to t’—s— con–itions.

Figure 6. One-handed, neutral zone, the palm is directed to the speaker or from the speaker, movement 

direction up, down, to the right, to the left gesture classes

Figure 7. Two-handed, neutral zone, the palm is directed to the speaker or from the speaker, movement 

direction up, down, to the right, to the left gesture classes

Figure 8. Two-handed, by the right or left shoulder, the palm is directed to the speaker or from the 

speaker, movement direction up, down, to the right, to the left gesture classes

In asymm—tric two-’an–—– ‘—stur—s, on— ’an– is oft—n motionl—ss ɉ t’is is call—– a pas-
siv— ’an–, an– t’— s—con– ’an– can ma”— compl—x mov—m—nts ɉ t’is ’an– is call—– 
activ—; oft—n t’— s’ap— an– mov—m—nt of t’— ‘—stur— ar— –—t—rmin—– by t’— activ— 
’an–.

2.2. Experiment description

B—low w— propos—– an al‘orit’m (i‘.9) for r—co‘nizin‘ suc’ si‘natur—s for class—s of on—-
’an–—– an– two-’an–—– si‘natur—s t’at satisfy t’— followin‘ con–itions (Fi‘. 6,7,8):– Ω NZ ψ PTFS↔ DULRS;– Ω NSH ψ PTFS↔ DULRS;– Ω ❶ ψ PTFS↔ DULRS;

T’— us— of t’— corr—lation m—t’o– an– t’— m—t’o– of –ir—ct comparison wit’ t’— stan–ar– 
impos—s ‘—n—ral r—quir—m—nts on t’— proc—ss of ima‘— pr—proc—ssin‘. T’—y consist 
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in t’— fact t’at t’— ima‘— an– t’— stan–ar– must b— —qually ori—nt—–, ’av— 
an —qual scal— an– b— not s’ift—– r—lativ— to —ac’ ot’—r in t’— ima‘— i—l–. 
T’— —xp—rim—nt was con–uct—– usin‘ Mat’ Wor”s MATLAB R2018a ɉ 
a sp—cializ—– pac”a‘— for solvin‘ —n‘in——rin‘, sci—ntiic, t—c’nical an– 
—conomic probl—ms [10, 11].

Figure 9 The structural diagram of the recognition system of the Kazakh sign language 

W— can off—r stan–ar– color ima‘—s in two ways: an RGB ima‘— an– an in–—x—– 
ima‘—. An RGB ima‘— consists of t’r—— matric—s (r—–, ‘r——n, blu—), 
corr—spon–in‘ to t’r—— color compon—nts wit’ –im—nsions WǸHǸ3.

r00  r01 … r0w 

r10  r11 … r1w 

………………… 

rh0  rh1 … rhw 

R= 

r00  r01 … r
 

0w 

r10  r11 … r1w 

………………… 

rh0  rh1 … rhw  

G= 

r00  r01 … r0w 

r10  r11 … r1w 

………………… 

rh0  rh1 … rhw 

B= 

T’— RGB s—ction can b— t’ou‘’t of as a combination of t’r—— monoc’rom— 
‘rayscal— ima‘—s. All t’r—— corr—spon– to t’— r—–, ‘r——n, blu— input of t’— 
monitor, an– as a r—sult w— can s—— a color ima‘— on t’— scr——n. T’r—— 
monoc’rom— s’ap—s form an RGB composit— ima‘—, an– matric—s can 
b— call—– r—–, ‘r——n, blu— or ima‘— compon—nt. An ima‘— compon—nt 
class –—in—s t’— ran‘— of its valu—s. Accor–in‘ly, if t’— class is –oubl—, 
t’— ran‘— of valu—s   is t’— int—rval [0,1]. Li”—wis—, uint8 is [0.255], uintl6 
is [0.65535]. T’— bit t’at an RGB ima‘— us—s to r—pr—s—nt t’— pix—l valu— 
of all of its compon—nts is call—– ima‘— –—pt’. In most cas—s, t’— bits of 
t’— compon—nts ar— —qual to —ac’ ot’—r, so if w— ta”— an 8-bit ima‘—, t’— 
ima‘— –—pt’ is 24 bits, an– —ac’ compon—nt ’as 16,777,216 colors.

To impl—m—nt t’is syst—m, w— cr—at— a matrix of 0, t’— wi–t’ of w’ic’ is —qual 
to t’— l—n‘t’ of t’— fram—.

zeros(frameH, frsmeW, 3, ‘uint8’)= 0  0 … 0 

0  0 … 0 

…………… 

0  0… 0 
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Fram—s ar— writt—n into t’— pr—par—– structur— Z—ros, as in t’— matrix s—t in t’— i‘ur— 
b—low. 

f00  f01 … f0w 

f10  f11 … f1w 

…………………… 

fh0  fh1 … fhw 

frame0= 

f00  f01 … f0w 

f10  f11 … f1w 

……………… 

fh0  fh1 … fhw 

frame1= 

f00  f01 … f0w 

f10  f11 … f1w 

……………… 

fh0  fh1 … fhw 

framen= 

. 

. 

. 

. 

. 

Wit’ t’— followin‘ notation, w— can s—parat— t’r—— compon—nts: R, G, B fram—.

R = I; R(:,:,2) = 0; R(:,:,3) = 0;

G = I; G(:,:,1) = 0; G(:,:,3) = 0;

B = I; B(:,:,1) = 0; B(:,:,2) = 0;

N—xt, to ‘—t a ’alfton— fram—, us— t’— followin‘ stat—m—nt

r‘b ima‘— = cat(ci, ir, i‘,ib)

It is important for us t’at t’— color compon—nts ar— in t’— sam— or–—r in t’— formula. For 
—xampl—, if ci = 1, t’—n t’— array is v—rtical, if ci = 2, t’—n ’orizontal, an– if ci = 3, 
t’—n t’— t’ir– –im—nsion is combin—–. T’at is, –im = 3 for an RGB ima‘— wit’ t’r—— 
compon—nts. W’—n t’— compon—nts matc’, w— ‘—t a ‘ray ima‘—.

On— of t’— most popular m—t’o–s for obtainin‘ a binary ima‘— is t’— B—rns—n m—t’o–. T’— 
B—rns—n m—t’o– consists of t’— followin‘ st—ps:

1. A r—‘ular squar— ’ol— wit’ an o–– numb—r of pix—ls ‘o—s t’rou‘’ all pix—ls of 
t’— ori‘inal ima‘— in a loop. Eac’ st—p is min. An– max.
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2. Foun– t’— av—ra‘— valu— Av‘ = (Min + Max) / 2.

3. If t’— curr—nt pix—l is ‘r—at—r t’an Av‘ <E, it will b— w’it—, ot’—rwis— 
it will b— blac”. E is a us—r-–—in—– constant.

4. If t’— av—ra‘— valu— is l—ss t’an t’— contrast t’r—s’ol–, t’— curr—nt 
pix—l will b— conv—rt—– to t’— color sp—cii—– in t’— «qu—stionabl— 
pix—l color» s—ttin‘. 

For —ac’ (x; y) pix—l, t’— bri‘’tn—ss limit is s—l—ct—– B (x; y) = (B
min

-B
max

) / 2, 
w’—r— B

min
B
max

 is t’— maximum or minimum pix—l bri‘’tn—ss of t’— pix—l 
squar— (x; y), r—sp—ctiv—ly. If t’— contrast l—v—l (t’— maximum –iff—r—nc— 
b—tw——n t’— minimum l—v—l) —xc——–s a c—rtain limit, t’—n t’— pix—l is 
call—– —it’—r w’it— or blac”. For all fram—s, t’is contrast t’r—s’ol– s’oul– 
b— s—l—ct—– consist—ntly an– int—ractiv—ly.

fram—(x; y) = (f 
min

 ɉ f 
max

)/2, 

Strel is a lat morp’olo‘ical structural —l—m—nt t’at is an int—‘ral part of 
morp’olo‘ical —xpansion an– —rosion [12]. A planar f—atur— is a two-
–im—nsional ar—a, two-–im—nsional or multi-–im—nsional, containin‘ 
morp’olo‘ical calculations for tru— pix—ls, not fals— pix—ls. T’— c—nt—r 
pix—l of t’— structur— —l—m—nt is –—in—– as t’— sourc— of pix—ls by t’— 
pix—l of t’— fram— b—in‘ proc—ss—–. W— us— t’— str—l function to cr—at— t’— 
structur— —l—m—nt.

Ta”— t’— c—nt—r point an– —xamin— t’— top, bottom, l—ft an– ri‘’t a–“oinin‘ parts 
of t’— point. 

[L,n] = bwlab—l(___)

D—t—rmination of t’— numb—r of on—-compon—nt —l—m—nts. SE = str—l(ɋocta‘onɌ,r) 
cr—at—s an octa‘onal f—atur—, m—asur—– alon‘ t’— ’orizontal an– v—rtical 
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ax—s, t’at –—in—s t’— –istanc— from t’— ori‘in of t’— f—atur— to t’— si–—s of t’— octa‘on. 
must b— a pro–uct not —qual to r3. 

[L,n] = bwlab—l(___)

Also r—turnin‘ n, t’— numb—r of BW a––—– ob“—cts foun–. [lab—l, numOb“] = bwlab—l 
(Iop—n—–Dis”, 4) Comput—s a s—t of c’aract—ristics for —ac’ ar—a.

iR—‘ion = r—‘ionprops (Iop—n—–Dis”, ɋc—ntroi–Ɍ)

T’— c—nt—r of mass of t’— r—‘ion is r—turn—– as a v—ctor 1 Q. T’— irst —l—m—nt is t’— 
’orizontal coor–inat— (or x coor–inat—) of t’— c—nt—r of mass of t’— C—ntroi–. T’— s—con– 
—l—m—nt is t’— v—rtical coor–inat— (or y coor–inat—). All ot’—r —l—m—nts ’av— C—ntroi– 
–im—nsions. T’is i‘ur— s’ows t’— c—ntroi– an– r—ctan‘l— for t’— uncoor–inat—– ar—a. 
T’— ar—a is compos—– of w’it— pix—ls; t’— ‘r——n fram— is t’— “unction box an– t’— r—– 
–ot is t’— c—ntroi–.

Anot’—r prop—rty of t’—s— m—t’o–s t’at s’oul– b— consi–—r—– is t’— n——– to us— a lar‘— 
numb—r of stan–ar–s. T’is is —sp—cially important in cas—s w’—r— –ynamic ‘—stur—s 
ar— r—co‘niz—–.

In cas— of –ir—ctions of mov—m—nts ɉ l—ft, ri‘’t, up, –own; palm ori—ntation ɉ l—ft, ri‘’t, 
up, –own (Fi‘. 12, 13), w— can solv— t’is probl—m by installin‘ two cam—ras to corr—ctly 
r—a– t’— coni‘uration of t’— ’an– from t’— comput—r.

A palm isolat—– from a conv—ntional cam—ra –ir—ct—– to or from t’— sp—a”—r will loo” li”— 
t’— ima‘—s in Fi‘. 10.

Figure ͷͶ. Configuration of the hand

W’—n t’— palm is ori—nt—– l—ft, ri‘’t, up an– –own, a conv—ntional cam—ra will not b— abl— 
to r—a– t’— coni‘uration of t’— ’an– corr—ctly (i‘. 11).
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Figure ͷͷ. Configuration of the hand
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Figure 12. The palm is directed to the right, left, up, down, one-handed static 

gesture classes
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Figure 13. The palm is directed to the right, left, up, down, two-handed static gesture classes

CONCLUSION 

T’us, t’— construct—– ontolo‘ical mo–—l allows us to –—scrib— about -70% of all 
possibl— variations of ‘—stur—s, for w’ic’ —ff—ctiv— r—co‘nition proc—–ur—s 
can b— propos—– [8,9]. R—co‘nizin‘ t’— r—st of t’— ‘—stur—s r—quir—s 
–iff—r—nt approac’—s, ta”in‘ into account t’— sp—ciics of t’— of ‘—stur—s 
p—rformanc—. W— s’oul– also m—ntion t’at in or–—r to r—co‘niz— ‘—stur—s, 
c—rtain rul—s to r—cor– ‘—stur—s must b— obs—rv—–, in particular, t’—r— 
s’oul– b— a monoc’romatic bac”‘roun–, si‘n lan‘ua‘— sp—a”—rs s’oul– 
b— –r—ss—– in monoc’romatic clot’—s, contrastin‘ wit’ t’— color of t’— 
’an–s, —tc.

Corr—lation m—t’o–s of ima‘— r—co‘nition an– –ir—ct comparison wit’ 
t’— stan–ar– ar— li”—ly to b— us—– in comput—r vision –u— to t’—ir ’i‘’ 
r—sistanc— to local an– bac”‘roun– –istortions of ob“—cts. T’— un–oubt—– 
a–vanta‘— of t’— approac’ is its univ—rsality in t—rms of ta”in‘ into 
account t’— –iv—rsity of possibl— con–itions arisin‘ w’il— r—co‘nition of 
visual ob“—cts. Bas—– on t’— B—rns—n m—t’o–, a syst—m was cr—at—– an– 
an —xp—rim—nt was carri—– out ɉ t’— r—co‘nition of most ‘—stur—s vari—s 
in t’— ran‘— of 80Ɉ96%. 
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