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In this paper a new method of human face identification and its program realization
are introduced. The method is based on calculation of closeness measure between the
hypersurface describing master classes and the given image. Due to the increase of the
identification accuracy, the parameters of hypersurface are obtained by minimization of
the master class images deviations. An experimental analysis of given face recognition
and identification method was performed.
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σ2(a, c) =
M
∑

j=1

(

δj(a, c) − δ̄(a, c)
)2

→ min,

cl > 0, l = 1, n,

�ÖÕ��

ðêÄ�Æ
c = (c1, c2, . . . , cn)

� Ô0Æ�Ë(È0Ñ0â Ë&ÑH·�Ê{Ê{ÉÍÉÆ�Ç(È0Ñ0Ô�â�ÌhØåá~Þ¯È0Ñ0Ò�È0É+Î&Ä�Æ�âÇÑ0× ÊîÛ�ÇËÍÉÉN¹
a =

(a0, a1, . . . , an)
�AÔ0Æ�Ë(È0Ñ0â Ë&ÑH·�Ê{Ê{ÉÍÉÆ�Ç(È0Ñ0Ô¨Ñ0äÑ0âÇÑ0×�ð�ÉäÆ�âä�Ï�Ñ0Ò�Ë&Ñ0Ò�È0ÉN¹

δj(a, c)
�AÑ
È0Ë�Ï�Ñ0ÇÆ|àÇÉÆ�Ñ
È

j
àôð�ÑòÉ(ØåÑ0Ú0â�ÌhõöÆ�ÇÉ(ÎZË�Ï�Ì
Ò�ÒåÌ�Ä�ÑòÑ0äÑ0âÇÑ0×Zð�ÉäÆ�âä�Ï�Ñ0Ò�Ë&Ñ0Ò�È0É æ�Ä�Ï�Î�È0Æ�Ë(Û&ù�Æ�ð�Ñ�ØåÇ�Ì«ÐÆ�ÇÉ(Î�×ÉwË&ÑH·�Ê{Ê{ÉÍÉÆ�Ç(È0Ñ0ÔïÑ0äÑ0âÇÑ0×wð�ÉäÆ�âä�Ï�Ñ0Ò�Ë&Ñ0Ò�È0É

a
¹
δ̄j(a, c)

� Ò�âÆíÄ�ÇÆ�Æ±Ì
âÉÊ{á~Æ�È0ÉÐÆ�Ò�Ë&Ñ0Æ�ØåÇ�ÌÜàÐÆ�ÇÉÆÖÑ
È0Ë�Ï�Ñ0ÇÆ�ÇÉ×øÔ0Ò�Æ|ßèÉ(ØåÑ0Ú0â�ÌhõöÆ�ÇÉ×ïË�Ï�Ì
Ò�ÒåÌÓÄ�Ñ�Ñ0äÑ0âÇÑ0×ïð�ÉäÆ�âä�Ï�Ñ0Ò�Ë&Ñ0Ò�È0ÉèÄ�Ï�ÎèÈ0Æ�Ë(Û&ù�Æ�ð�ÑØåÇ�Ì«ÐÆ�ÇÉ(Î�×�ÉµË&ÑH·�Ê{Ê{ÉÍÉÆ�Ç(È0Ñ0ÔÓÑ0äÑ0âÇÑ0×µð�ÉäÆ�âä�Ï�Ñ0Ò�Ë&Ñ0Ò�È0É
a
ì

� Ç�Ì«ÐÆ�ÇÉ(Î Ë&ÑH·�Ê{Ê{ÉÍÉÆ�Ç(È0Ñ0ÔãÑ0äÑ0âÇÑ0×�ð�ÉäÆ�âä�Ï�Ñ0Ò�Ë&Ñ0Ò�È0É
a
â�Ì
Ò�Ò�ÐÉ(È0ÞÁÔ�Ì
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ÇÇÑ0ð�Ñ±Ñ0äÉÒåÌ
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Æ�ÈÓÑ0Ò�Ñ0Ú0Æ�ÇÇÑ0Ò�È0É±É(ØåÑ0Ú0â�ÌhõöÆ�ÇÉ(ÎòÏ�ÉÍ�Ìµû j � ì
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a = USVT
� Ò�ÉÇð�Û«Ï�ÎâÇÑ0Æ^â�ÌhØ�Ï�Ñ«õöÆ�ÇÉÆ��|æ�Ñ0ÚhÏ�Ì«Ä.Ì
÷Ùàù�Æ�×$Ô0ÞÁÒ�Ñ0Ë&Ñ0×bÈ0Ñ0ÐÇÑ0Ò�È0Ý0÷�É{Û0Ò�È0Ñ0×ÐÉÔ0Ñ0Ò�È0Ý0÷ Ô0ÞÁÐÉÒ|Ï�É(È0Æ|Ï�Ý0ÇÑ0ð�ÑdäâÑ0ÍÆ�Ò�ÒåÌ�ûýü�ü.� ì � Ä�Æ�Ò�ÝÅá"ÌhÈ0âÉÍ�Ì
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Ç�ÌòÉ(Ø

n
Ñ0â(È0Ñ0ÇÑ0âá~ÉâÑ0Ô�Ì
ÇÇÞ�ßèÒ�Ñ0Ú0Ò�È0Ô0Æ�ÇÇÞ�ßèÔ0Æ�Ë(È0Ñ0âÑ0Ôæ.Ò�Ñ0Ñ
È0Ô0Æ�È0Ò�È0Ô
Û�÷Åù�É�ß
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ÉÚ0ÑhÏ�Ý
ñ�Éá:Ò�Ñ0Ú0Ò�È0Ô0Æ�ÇÇÞÁá:ØåÇ�Ì«ÐÆ�ÇÉ(Îá½á"ÌhÈ0âÉÍÞ
aaT

¹má"ÌhÈ0âÉÍ�Ì
V

Ò�Ê{Ñ0âá~ÉâÑ0Ô�Ì
Ç�ÌZÉ(ØµÑ0â�àÈ0Ñ0ÇÑ0âá~ÉâÑ0Ô�Ì
ÇÇÞ�ß\Ò�Ñ0Ú0Ò�È0Ô0Æ�ÇÇÞ�ß�Ô0Æ�Ë(È0Ñ0âÑ0Ôöá"ÌhÈ0âÉÍÞ
aTa

¹
S
� ÇÆ�Ñ
È0âÉÍ�ÌhÈ0Æ|Ï�Ý0ÇÞÁÆîØåÇ�Ì«ÐÆ�ÇÉ(ÎËÔ�Ì«Ä�â�ÌhÈ0ÇÞ�ßµË&Ñ0âÇÆ�×±É(ØbÒ�Ñ0Ú0Ò�È0Ô0Æ�ÇÇÞ�ßµØåÇ�Ì«ÐÆ�ÇÉ×±á"ÌhÈ0âÉÍÞ

aT a
ì

Ú�ÌhØåá~ÇÑ«õöÆ�ÇÉÆ$á~Ñ0á~Æ�Ç(È0ÇÞ�ß\ß&Ì
â�Ì
Ë(È0Æ�âÉÒ�È0ÉËZäâÑ0É(ØåÔ0Ñ�Ä�É�Ï�Ñ0Ò�ÝÓä(Û&È0Æ�á âÆ�ñ�Æ�ÇÉ(ÎµØ«Ì«Ä.Ì«ÐÉ ó
x̃ = arg (arc ρ(x) = p) ,

ðêÄ�Æ
p
�:Ô0Æ�Ë(È0Ñ0âÓÒ|Ï�Û�Ð�Ì
×ÇÞ�ßÓÐÉÒ�Æ|Ï-æ&â�Ì
Ô0ÇÑ0á~Æ�âÇÑbâ�Ì
Ò�äâÆíÄ�Æ|Ï�Æ�ÇÇÞ�ßòÔ{ÉÇ(È0Æ�âÔ�ÌÜÏ�Æ

[0, 1]
Ä�Ï�ÉÇÑ0×

m = 500
¹
x̃
�KÔ0Æ�Ë(È0Ñ0â±â�ÌhØåá~ÇÑ«õöÆ�ÇÇÞ�ßµá~Ñ0á~Æ�Ç(È0ÇÞ�ß�ß&Ì
â�Ì
Ë(È0Æ�âÉÒ�È0ÉË ì

ý íhï?þhúhï)ïføBí�èhÿ�î+ï���è��hï)é��@ö�ïaõ)ú�ø��hï\ú�èhï�í�øDé)é��.ö��Hú�è���è�é\íhï?þhúhï)ï���ó1ø'þhí�ø	��è���úhö�ïaö
���Hñ�öDúhï\ú�èhï
ö
�cè�õ%ö�÷Dí�øBùfï\ú�è��

j �� ö��Hñ£øDé)é%øfþ�öcö
�höDí�úhöDû  è��hï\í��Hñ�ö�é��@ö�é���è��Hñ£øDé)é%ø�ë
��ñ£øDé)é ë � � � � � � �
δ̄ (aopt) −1.4·10−5 0.01605 −0.0052 0.01644 0.01089 0.00538 −0.00212 −0.00909

σ (aopt) 9.3 · 10−5 0.0049 0.0016 0.00505 0.00336 0.00164 7.5·10−4 0.00279��ñ£øDé)é � ë�� ë�ë ë�� ë�� ë�� ë�� ë��
δ̄ (aopt) 0.00351 −0.00294 0.00971 −0.00264 0.00711 0.01344 0.02572 0.0233

σ (aopt) 0.00114 0.00103 0.00303 8.4 · 10−4 0.00218 0.00409 0.00784 0.00711��ñ£øDé)é ë�� ë�� ë�� ��� �Hë ��� ��� �	�
δ̄ (aopt) 0.0257 0.0016 0.01582 0.02682 0.02514 0.0064 0.00764 7.4·10−5

σ (aopt) 0.00783 4.82·10−4 0.00484 0.00819 0.00768 0.00195 0.00237 0.00179��ñ£øDé)é ��� ��� ��� ��� ��� ��� �Hë ���
δ̄ (aopt) 0.00534 0.00568 0.01672 −0.01144 0.00826 −0.01619 0.00703 0.01023

σ (aopt) 0.00165 0.00175 0.0051 0.00357 0.00253 0.00496 0.00215 0.00313��ñ£øDé)é ��� �	� ��� ��� ��� ��� ��� ���
δ̄ (aopt) 0.00885 −0.00143 0.00144 0.01308 0.00999 0.00303 0.00591 0.00957

σ (aopt) 0.00273 4.3 · 10−4 4.4 · 10−4 0.00399 0.00305 9.3·10−4 0.00227 0.00301
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