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Ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü ÷ëåíîâ ëåòíîãî ýêèïàæà, êîñìîíàâòîâ, ëåò÷èêîâ-èñïûòàòåëåé è äðóãèõ ñïå-
öèàëèñòîâ, ýêñïëóàòèðóþøèõ ëåòàòåëüíûå àïïàðàòû (ËÀ), òðåáóåò ìîíèòîðèíãà ïñèõîôèçèîëîãè÷åñêîãî ñîñòîÿ-
íèÿ (ÏÔÑ) â ïðîöåññå âûïîëíåíèÿ èìè ñëóæåáíûõ îáÿçàííîñòåé. Äëÿ ìîíèòîðèíãà ÏÔÑ ïðåäïîëàãàåòñÿ ïîä-
õîä ñ ïðèìåíåíèåì ìåòîäà ãàçîðàçðÿäíîé âèçóàëèçàöèè (ÃÐÂ), â êîòîðîì ïëàíèðóåòñÿ èñïîëüçîâàíèå íåéðîñåòå-
âûõ òåõíîëàîãèé.

Ïîêàçûâàþòñÿ ïåðñïåêòèâû ïðèìåíåíèÿ ðàññìàòðèâàåìîé àâòîìàòèçèðîâàííîé ñèñòåìû óïðàâëåíèÿ äëÿ àýðî-
êîñìè÷åñêîãî êîìïëåêñà.

Êëþ÷åâûå ñëîâà: ïðîöåññû àâòîìàòèçàöèè, àâòîìàòèçèðîâàííàÿ ñèñòåìà óïðàâëåíèÿ, ìåòîä ãàçîðàçðÿäíîé
âèçóàëèçàöèè, MATLAB, íåéðîííàÿ ñåòü.

Ðåøåíèå çàäà÷è ïîâûøåíèÿ ýôôåêòèâíîñòè
ýêñïëóàòàöèè è îïòèìèçàöèè ïðîöåññà óïðàâëå-
íèÿ îðãàíèçàöèîííî-òåõíè÷åñêèìè ñèñòåìàìè,
óëó÷øåíèÿ ýðãîíîìè÷åñêèõ è ýêñïëóàòàöèîííûõ
õàðàêòåðèñòèê íàçåìíûõ êîìïëåêñîâ è ëåòàòåëü-
íûõ àïïàðàòîâ íåðàçðûâíî ñâÿçàíî ñ ìîíèòîðèí-
ãîì ñîñòîÿíèÿ çäîðîâüÿ ëåòíûõ ýêèïàæåé, ëåò÷è-
êîâ-èñïûòàòåëåé, êîñìîíàâòîâ è äðóãèõ ïðåäñòà-
âèòåëåé àýðîêîñìè÷åñêîãî êîìïëåêñà. Óðîâíåì
çäîðîâüÿ îïðåäåëÿåòñÿ âñÿ ÷åëîâå÷åñêàÿ æèçíü â
øèðîêîì äèàïàçîíå ÷åëîâå÷åñêîãî áûòèÿ. Çäîðî-
âüå ðàññìàòðèâàåòñÿ êàê âàæíåéøåå óñëîâèå âîñ-

ïðîèçâîäñòâà è êà÷åñòâà ðàáî÷åé ñèëû è ÷åëîâå-
÷åñêîãî ïîòåíöèàëà â öåëîì [19].

Çäîðîâüå – ýòî îäíîâðåìåííî ñîñòîÿíèå è
ñëîæíûé äèíàìè÷åñêèé ïðîöåññ, âêëþ÷àþùèé
ñîçðåâàíèå, ôîðìèðîâàíèå è ðàáîòó ôèçèîëîãè-
÷åñêèõ ñòðóêòóð îðãàíèçìà, ðàçâèòèå è ôóíêöèî-
íèðîâàíèå ïñèõè÷åñêîé ñôåðû, ëè÷íîñòíîå ñòà-
íîâëåíèå è ïîñòóïêè ÷åëîâåêà [20]. Ïîíÿòèå «ïñè-
õè÷åñêîå çäîðîâüå» îïðåäåëÿåòñÿ êàê ñîñòîÿíèå
äóøåâíîãî áëàãîïîëó÷èÿ, õàðàêòåðèçóþùååñÿ îò-
ñóòñòâèåì áîëåçíåííûõ ïðîÿâëåíèé è îáåñïå÷è-
âàþùåå àäåêâàòíóþ óñëîâèÿì îêðóæàþùåé äåé-
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ñòâèòåëüíîñòè ðåãóëÿöèþ ïîâåäåíèÿ è äåÿòåëüíî-
ñòè [17]. Ñëåäîâàòåëüíî, ïîâûøåííóþ óòîìëÿå-
ìîñòü, ñèíäðîì õðîíè÷åñêîé óñòàëîñòè, íàðóøå-
íèå ñíà, ñòðåññ è ò.ä. ìîæíî îïðåäåëèòü êàê ïñè-
õîôèçèîëîãè÷åñêîå ñîñòîÿíèå ÷åëîâåêà. Ïåðå-
óòîìëåíèå âûçûâàåò ïàòîëîãè÷åñêèå ñäâèãè â
îðãàíèçìå, äëÿ óñòðàíåíèÿ êîòîðûõ òðåáóåòñÿ ìå-
äèöèíñêîå âìåøàòåëüñòâî. Óñòàëîñòü ìîæíî îï-
ðåäåëèòü êàê ñíèæåíèå ýôôåêòèâíîñòè âûïîëíå-
íèÿ ðàáîòû, îñëàáëåíèå ðàáîòîñïîñîáíîñòè è
ïðîèçâîäèòåëüíîñòè òðóäà, ôèçè÷åñêèõ è óìñòâåí-
íûõ ñïîñîáíîñòåé ïîä âîçäåéñòâèåì ÷ðåçìåðíîé
íàãðóçêè íà ðàáîòå, íåïîëíîöåííîãî îòäûõà, êî-
òîðûé ñëåäóåò çà ïåðèîäîì óìñòâåííîé èëè ôè-
çè÷åñêîé àêòèâíîñòè[8]. Ýòî âëèÿåò íà ñêîðîñòü
ðåàêöèè, êîîðäèíàöèþ äâèæåíèÿ, ñêîðîñòü ïðè-
íÿòèÿ ðåøåíèé âî âðåìÿ ïðîôåññèîíàëüíîé äåÿ-
òåëüíîñòè.

Ïî ìåðå ðàçâèòèÿ ïðîèçâîäñòâà è óâåëè÷åíèÿ
äîëè ÐÔ íà ìåæäóíàðîäíîì ðûíêå âñòàåò âîïðîñ
îá îïòèìàëüíîé ìîäåëè óïðàâëåíèÿ ïðîèçâîä-
ñòâåííîé êîìïàíèåé [16]. Ïðîôåññèîíàëüíàÿ äå-
ÿòåëüíîñòü ïðåäúÿâëÿåò âûñîêèå òðåáîâàíèÿ ê
êâàëèôèêàöèè ëåòíûõ ýêèïàæåé, ëåò÷èêîâ-èñïû-
òàòåëåé, êîñìîíàâòîâ è äðóãèõ ïðåäñòàâèòåëåé
àýðîêîñìè÷åñêîãî êîìïëåêñà, îïðåäåëÿÿ ñëîæ-
íûå, îñîáûå óñëîâèÿèõ ðàáîòû, ïðåäïîëàãàÿ îï-
ðåäåëåííûé îáðàç æèçíè [7].

Ïîä îñîáûìè óñëîâèÿìè äåÿòåëüíîñòè ïîíèìà-
þò îïðåäåëåííûé êëàññ óñëîâèé, â êîòîðûõ ó ëè÷-
íîñòè ìîãóò ôîðìèðîâàòüñÿ íåãàòèâíûå ôóíêöè-
îíàëüíûå ñîñòîÿíèÿ, ïðèâîäÿùèå ê íàðóøåíèþ
ïñèõîëîãè÷åñêîé ðåãóëÿöèè äåÿòåëüíîñòè [18].
×åëîâåñêèé ôàêòîð, à èìåííî íåóäîâëåòâîðèòåëü-
íîå ÏÔÑ, ìîæåò ïðèâåñòè ê áðàêó êîíå÷íîé ïðî-
äóêöèè [6]. À åñëè òàêîé ïðîäóêöèåé ÿâëÿþòñÿ
êîìïëåêòóþùèå ñàìîëåòîâ, ðàêåò, ëåòíûõ òðåíà-
æåðîâ, ñïóòíèêîâ... Ñóùåñòâóþò ïðîôåññèè, îò
êîòîðûõ æèçíè ëþäåé çàâèñÿò íàïðÿìóþ. Íàïðè-
ìåð, âàæíîé ñîñòàâëÿþùåé ïðîöåññà ñîçäàíèÿ
àâèàöèîííûõ êîìïëåêñîâ (ÀÊ) ÿâëÿþòñÿ èñïûòà-
íèÿ [15]. Îòñóòñòâèå âíèìàíèÿ ê ïñèõîôèçèîëî-
ãè÷åñêîìó ñîñòîÿíèþ èçãîòîâèòåëåé è èñïûòàòå-
ëåé ÀÊ ìîæåò ïðèâåñòè ê ïîëîìêå îáðàçöà, ê
òðàâìàòèçìó èëè ãèáåëè îïåðàòîðà, ó÷àñòâóþùå-
ãî â èñïûòàíèÿõ. Îñîáîãî âíèìàíèÿ òðåáóþò è
êîñìîíàâòû, è ëåòíûå ýêèïàæè, è îïåðàòîðû, ñî-
ïðîâîæäàþùèå çàïóñê ðàêåòû.

Ñîãëàñíî îïðåäåëåíèþ òîëêîâîãî ñëîâàðÿ
Îæåãîâà, îïåðàòîð – ýòî ñïåöèàëèñò, óïðàâëÿþ-
ùèé ðàáîòîé êàêîãî-íèáóäü ñëîæíîãî óñòðîéñòâà,
îáîðóäîâàíèÿ [14]. Òî åñòü ëåòíûå ýêèïàæè, ëåò-
÷èêè-èñïûòàòåëè, êîñìîíàâòû, äèñïåò÷åðû àâèà-

öèîííûõ ñëóæá è ñïåöèàëèñòû àýðîêîñìè÷åñêîé
îòðàñëè, ðàáîòàþùèå íà ïðîèçâîäñòâàõ, ÿâëÿþò-
ñÿ îïåðàòîðàìè.

Ïðîáëåìà îïðåäåëåíèÿ ÏÔÑ ëåòíûõ ýêèïà-
æåé, êîñìîíàâòîâ, ëåò÷èêîâ èñïûòàòåëåé è äðóãèõ
ñïåöèàëèñòîâ, ýêñïëóàòèðóþùèõ ËÀ âî âðåìÿ
ïðîôåññèîíàëüíîé äåÿòåëüíîñòè, êàê ýëåìåíòà ýð-
ãàòè÷åñêîé ñèñòåìû àêòóàëüíà íå òîëüêî â Ðîññèè.

 Íàèáîëüøèé èíòåðåñ â ýòîì íàïðàâëåíèè
ïðåäñòàâëÿåò ìåòîä ãàçîðàçðÿäíîé âèçóàëèçàöèè,
îí ïîçâîëÿåò ñ âûñîêîé òî÷íîñòüþ äèàãíîñòèðî-
âàòü ïñèõîôèçèîëîãè÷åñêîå ñîñòîÿíèå îïåðàòîðà.
Îáëàñòü ïðèìåíåíèÿ ìåòîäà ÃÐÂ íå îãðàíè÷èâà-
åòñÿ îïðåäåëåíèåì ïñèõîôèçèîëîãè÷åñêîãî ñîñòî-
ÿíèÿ îïåðàòîðà, âîçìîæíî åãî èñïîëüçîâàíèå â
ïðîìûøëåííîñòè äëÿ îáíàðóæåíèÿ áðàêà â çàâîä-
ñêèõ èçäåëèÿõ [9].

Âûøåñêàçàííîå ïîçâîëÿåò íàì ñîçäàòü ïåðñ-
ïåêòèâíóþ àâòîìàòèçèðîâàííóþ ñèñòåìó îöåíêè
ïñèõîôèçèîëîãè÷åñêîãî ñîñòîÿíèÿ îïåðàòîðà
(ÀÑÓ), áëàãîäàðÿ êîòîðîé ìû ñìîæåì îñóùåñòâ-
ëÿòü ìîíèòîðèíã ñïîñîáíîñòè êàæäîãî ÷ëåíà ëåò-
íîãî ýêèïàæà, êîñìîíàâòà èëè îïåðàòîðà ðîáîòî-
òåõíè÷åñêîãî êîìïëåêñà (ÐÒÊ) âûïîëíÿòü ñâîè
ñëóæåáíûå îáÿçàííîñòè ïóòåì îöåíêè åãî ÏÔÑ.

Îáúåêòèâíîå îïðåäåëåíèå ñîñòîÿíèÿ îïåðàòî-
ðà â ïðîöåññå âûïîëíåíèÿ ñëóæåáíûõ îáÿçàííî-
ñòåé çà àïïàðàòóðîé, à òàêæå âî âðåìÿ èñïûòàíèé
ëåòíûõ îáðàçöîâ, ïðè ïåðåâîçêå ëþäåé è äð. —
êëþ÷åâàÿ öåëü, îò ðåøåíèÿ êîòîðîé çàâèñèò óñ-
ïåøíîñòü è ðåçóëüòàòèâíîñòü âûïîëíåíèÿ ïîñòàâ-
ëåííûõ çàäà÷ â õîäå ïðîôåññèîíàëüíîé äåÿòåëü-
íîñòè.

Ïðèìåíåíèå ìåòîäà ÃÐÂ íå òðåáóåò â ãðîìîç-
äêîãî îáîðóäîâàíèÿ — äîñòàòî÷íî íàëè÷èÿ íîóò-
áóêà è ñêàíåðà äëÿ ïîëó÷åíèÿ ÃÐÂ-ãðàìì îïåðà-
òîðà. Äëÿ ýòîãî èñïîëüçóåòñÿ ïðèáîð ÃÐÂ-êàìå-
ðà [4] (ðèñ. 1). Ïðèáîð ïðåäíàçíà÷åí äëÿ ðåãèñò-
ðàöèè ÃÐÂ-ãðàìì ñðàçó äåñÿòè ïàëüöåâ ðóê îïå-
ðàòîðà (ðèñ. 2). Íà ïåðâîì ýòàïå èíôîðìàöèÿ, ïî-
ëó÷åííàÿ îò èçîáðàæåíèÿ ïàëüöåâ, èñïîëüçóåòñÿ
äëÿ ôîðìèðîâàíèÿ òàê íàçûâàåìîãî øàáëîíà. Ïî-
ëó÷åííîå èçîáðàæåíèå îáðàáàòûâàåòñÿ ñ ïîìîùüþ
ñïåöèàëüíîãî ìàòåìàòè÷åñêîãî àëãîðèòìà [3].

Ñ ïîìîùüþ ñíèìêîâ íà ðèñ. 2 ïðîâîäèòñÿ
îöåíêà ïñèõîôèçèîëîãè÷åñêîãî ñîñòîÿíèÿ ïî
äâóì ñïåöèàëüíûì ïîêàçàòåëÿì: Íîðìàëèçîâàí-
íàÿ ïëîùàäü ñâå÷åíèÿ (ýíåðãåòè÷åñêèé ïîòåíöè-
àë) è ñòðåññîâûé ôîí (ÑÔ) [10, 11]. Äëÿ èõ ïîëó-
÷åíèÿ è ñðàâíåíèÿ ñ ôîðìàëèçîâàííûì âèäîì
ïðîâåäåì ðÿä ìàòåìàòè÷åñêèõ îïåðàöèé. Íà ïåð-
âîì ýòàïå îñóùåñòâëÿåòñÿ óäàëåíèå èç èçîáðàæå-
íèÿ òî÷åê, èíòåíñèâíîñòü êîòîðûõ ìåíüøå çàäàí-
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íîãî ïîðîãà iïîð. Òî åñòü íîâàÿ èíòåíñèâíîñòü
êàæäîé òî÷êè âû÷èñëÿåòñÿ êàê

ïîð

ïîð

( , ), åñëè ( , ) ;
( , )

0, åñëè ( , ) ,

i x y i x y i
i x y

i x y i

 


ãäå iïîð — çàäàííàÿ èíòåíñèâíîñòü ïîðîãà. Ïîðîã
îïðåäåëÿòñÿ àâòîìàòè÷åñêè äëÿ êàæäîãî èçîáðà-
æåíèÿ ïî êàêîé-ëèáî õàðàêòåðèñòèêå ñïåêòðà
ÃÐÂ-ãðàììû.

Ïîñëå ïðîâåäåíèÿ ôèëüòðàöèè øóìîâîé ñî-
ñòàâëÿþùåé âû÷èñëÿåì ïëîùàäü ñâå÷åíèÿ íà
ñíèìêàõ ñ ôèëüòðîì è áåç ôèëüòðà:

,ij
x y

S p 

ãäå

pij = 1, åñëè ( , ) ;b i j m

pij = 0, åñëè ( , ) ;b i j m
b(i,j) – ÿðêîñòü ýëåìåíòà èçîáðàæåíèÿ (ïèêñå-

ëÿ);
m – ïîðîãîâîå çíà÷åíèå ÿðêîñòè,îïðåäåëÿåìîå

ýêñïåðòíûì ïóòåì â çàâèñèìîñòè îò ðåøàåìîé
çàäà÷è[13].

Èíòåãðàëüíûé êîýôôèöèåíò ïëîùàäè

1

1

ln

.
ln

S
S

JS
S
S

 


Ðàññ÷èòàåì îñíîâíûå ïàðàìåòðû, íåîáõîäè-
ìûå äëÿ âû÷èñëåíèÿ ÏÔÑ.

Ðèñ. 1. ÃÐÂ-êàìåðà

Ðèñ. 2. Ïðèìåðû ÃÐÂ-ãðàìì ïàëüöåâ
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1. Íîðìàëèçîâàííàÿ ïëîùàäü ñâå÷åíèÿ

ÝÏ 100%,
n
N

 

ãäå n — êîëè÷åñòâî ñåêòîðîâ, ïëîùàäü êîòîðûõ
ëåæèò â äèàïàçîíå íîðìû; N — îáùåå êîëè÷åñòâî
ñåêòîðîâ.

Äèàïàçîí íîðìû îïðåäåëÿåòñÿ íà îñíîâàíèè
êàëèáðîâî÷íûõ äàííûõ, ðàññ÷èòûâàåìûõ â ðåçóëü-
òàòå ñúåìêè è àíàëèçà ãàçîðàçðÿäíûõ èçîáðàæåíèé
òåñò-îáúåêòà, è ðåçóëüòàòàõ ñòàòèñòè÷åñêîãî àíà-
ëèçà áîëüøîé ãðóïïû ïðàêòè÷åñêè çäîðîâûõ ëþ-
äåé.

2. Ñòðåññîâûé ôîí

ÑÔ .A dRMS 

Çäåñü ïàðàìåòðû A + dRMS âû÷èñëÿþòñÿ ñëåäóþ-
ùèì îáðàçîì:

;dRMS dRMSL dRMSR 

_ _ ;dRMSR JSRF RMS JSR RMS 

_ _ ,dRMSL JSLF RMS JSL RMS 

ãäå JSRF_RMS — ñðåäíåêâàäðàòè÷íîå îòêëîíåíèå
(ÑÊÎ) èíòåãðàëüíîé ïëîùàäè ïî ïðàâîé ðóêå ñ
ôèëüòðîì; JSR_RMS — ÑÊÎ èíòåãðàëüíîé ïëî-
ùàäè ïî ïðàâîé ðóêå áåç ôèëüòðà; JSLF_RMS —
ÑÊÎ èíòåãðàëüíîé ïëîùàäè ïî ëåâîé ðóêå ñ
ôèëüòðîì; JSL_RMS — ÑÊÎ èíòåãðàëüíîé ïëî-
ùàäè ïî ëåâîé ðóêå áåç ôèëüòðà.

Îöåíêó ÏÔÑ ìîæåò ïðîâîäèòü ëþáîé ÷åëîâåê,
òàê êàê ïðèáîð ÃÐÂ-êàìåðà ïðîñò â èñïîëüçîâà-
íèè, à âñå îïåðàöèèè ïî îáðàáîòêå è àíàëèçó
èçîáðàæåíèé âûïîëíÿåò êîìïüþòåð [1]. Ñëåäîâà-
òåëüíî, ïåðåä íà÷àëîì ðàáîò, ê ïðèìåðó, ÷ëåí
ëåòíîãî ýêèïàæà ïðèõîäèò â êàáèíåò äëÿ îáñëå-
äîâàíèÿ, êîòîðîå çàíèìàåò 5—10 ìèí. Ïîñëå ïî-
ëó÷åíèÿ ðåçóëüòàòîâ äîëæíîñòíîå ëèöî ïðèíèìàåò
ðåøåíèå î äîïóñêå äàííîãî ÷ëåíà ëåòíîãî ýêèïà-
æà ê òðóäîâîé äåÿòåëüíîñòè.

Íà ðèñ. 3 èçîáðàæåí àëãîðèòì ðàáîòû ïðî-
ãðàììíîãî îáåñïå÷åíèÿ ÏÝÂÌ àâòîìàòèçèðîâàí-
íîé ñèñòåìû îöåíêè ÏÔÑ îïåðàòîðà âî âðåìÿ
ïðîôåññèîíàëüíîé äåÿòåëüíîñòè.

Äëÿ ðàñ÷åòîâ ÏÔÑ îïåðàòîðà áûë èñïîëüçî-
âàí èçâåñòíûé ìåòîä àíàëèçà è âû÷èñëåíèÿ íåîá-
õîäèìûõ ïàðàìåòðîâ, à â ïåðñïåêòèâå ïëàíèðóåòñÿ
èñïîëüçîâàíèå íåéðîñåòåâûõ òåõíîëîãèé.

Ïåðåä íàìè ñòîèò çàäà÷à ïî ðàñïîçíàâàíèþ
îáðàçîâ, òàê êàê äîêàçàíî, ÷òî äëÿ ýôôåêòèâíî-
ãî ðàñïîçíàâàíèÿ âî ìíîãèõ ñëó÷àÿõ äîñòàòî÷íî

àíàëèçèðîâàòü òîëüêî êîíòóðíîå èçîáðàæåíèå.
Ïðè ýòîì âíóòðåííèå ýëåìåíòû êîíòóðîâ îáúåê-
òîâ è ôîíà ìîæíî èñêëþ÷èòü, îíè ìàëîèíôîðìà-
òèâíû. Êðîìå òîãî, â äàííîì ñëó÷àå ïðîèñõîäèò
óìåíüøåíèå îáúåìîâ ïàìÿòè, íåîáõîäèìûõ äëÿ
îáðàáîòêè èçîáðàæåíèé [12]. Ïåñïåêòèâíûì íà-
ïðàâëåíèåì äëÿ äàëüíåéøåé îáðàáîòêè öèôðîâûõ
äàííûõ ÿâëÿåòñÿ âîçìîæíîå èñïîëüçîâàíèå íåé-
ðîñåòåâûõ òåõíîëîãèé.

Äëÿ ìîäåëèðîâàíèÿ ñòðóêòóðû íåéðîííîé ñåòè
öåëåñîîáðàçíî èñïîëüçîâàòü ïàêåò Neural
Networks â ñèñòåìå MatLab. Ïðè ïîñòðîåíèè íåé-
ðîñåòåâîé äèíàìè÷åñêîé ñèñòåìû âîçìîæíî èñ-
ïîëüçîâàíèå ñëåäóþùèõ âèäîâ íåéðîííûõ ñåòåé:
îäíîñëîéíàÿ ñåòü äëÿ âûäåëåíèÿ ãðàíèö îáúåêòà;
ñåòü ñ ðàäèàëüíûìè áàçèñíûìè ýëåìåíòàìè
(Radial Basis Function Network, ñåòü RBF); âåðî-
ÿòíîñòíàÿ ñåòü (ñåòü PNN); îáîáùåííî-ðåãðåññè-
îííàÿ ñåòü (ñåòü GRNN); ëèíåéíàÿ íåéðîííàÿ
ñåòü; ñåòü âñòðå÷íîãî ðàñïðîñòðàíåíèÿ (Learning
Vector Quantization Network èëè LVQ-network);
ìíîãîñëîéíàÿ ñåòü ñ îáó÷åíèåì ïî ìåòîäó îáðàò-
íîãî ðàñïðîñòðàíåíèÿ îøèáêè (Back Propagation)
[5].

Ï. Ìàíäåëü, Ê.Ã. Êîðîòêîâ ýìïèðè÷åñêèì ïó-
òåì óñòàíîâèëè ïîðÿäîê ðàçáèòèÿ ïî ñåêòîðàì
ÃÐÂ-èçîáðàæåíèé ïàëüöåâ ðóê. Ðàçáèòèå ïî ñåê-
òîðàì íåîáõîäèìî äëÿ âû÷èñëåíèÿ ïàðàìåòðîâ,
êîòîðûå ïîíàäîáÿòñÿ äëÿ îïðåäåëåíèÿ ÏÔÑ îïå-
ðàòîðà [9].

Òàêèì îáðàçîì, ðàññ÷èòàííûå â ïðîãðàììíîì
êîìïëåêñå ïàðàìåòðû ñðàâíèâàþòñÿ ïî ïÿòèáàë-
ëüíîé øêàëå îò –2 äî +2, ãäå –2 ñîîòâåòñòâóåò
íèçêîìó çíà÷åíèþ ïàðàìåòðà, 0 — íîðìå, +2 —
ïîâûøåííîìó çíà÷åíèþ ïàðàìåòðà [2]. Ýòî äàåò
âîçìîæíîñòü äàòü îöåíêó ÏÔÑ îïåðàòîðà â äàí-
íûé ìîìåíò âðåìåíè è ïðèíÿòü ðåøåíèå î åãî
äîïóñêå ê ðàáîòàì.

Âûâîäû

Âîçìîæíîñòè îïèñàííîé àâòîìàòèçèðîâàííîé
ñèñòåìû îöåíêè ïñèõîôèçèîëîãè÷åñêîãî ñîñòîÿ-
íèÿ îïåðàòîðîâ ïîçâîëÿò ðåøèòü ïðîáëåìû àâèà-
öèîííîé, ðàêåòíîé è êîñìè÷åñêîé îòðàñëè â ÷à-
ñòè ïðåäóïðåæäåíèÿ òðàâìàòèçìà. Êðîìå ñíèæå-
íèÿ çàòðàò íà âûïëàòó ñòðàõîâêè è ëå÷åíèÿ,
óìåíüøàþòñÿ ðèñêè ïîëîìêè äîðîãîñòîÿùåãî
îáîðóäîâàíèÿ è àâàðèéíîñòè. Ìîíèòîðèíã çäîðî-
âüÿ ñïåöèàëèñòîâ, ýêñïëóàòèðóþùèõ ëåòàòåëüíûå
àïïàðàòû è íàçåìíûå êîìïëåêñû, ïîâûñèò ýôôåê-
òèâíîñòü ïîëåòîâ, çàïóñêîâ ðàêåò, èñïûòàíèé
àâèàöèîííûõ êîìïëåêñîâ; ñîõðàíèò ìíîæåñòâî
÷åëîâå÷åñêèõ æèçíåé.
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Àâòîìàòèçèðîâàííàÿ ñèñòåìà îöåíêè ÏÔÑ
ñïîñîáñòâóåò ñîâåðøåíñòâîâàíèþ ýðãîíîìè÷åñêèõ
õàðàêòåðèñòèê íàçåìíûõ êîìïëåêñîâ è ëåòàòåëü-
íûõ àïïàðàòîâ, ïîâûøàåò ýôôåêòèâíîñòü ýêñïëó-
àòàöèè ñèñòåì «÷åëîâåê — òåõíèêà».

Ïðåäëîæåííûé ïîäõîä äëÿ îïåðàòèâíîé îöåí-
êè ïñèõîôèçèîëîãè÷åñêîãî ñîñòîÿíèÿ îïåðàòîðîâ
âî âðåìÿ ïðîôåññèîíàëüíîé äåÿòåëüíîñòè ïóòåì
ïîëó÷åíèÿ ÃÐÂ-ãðàìì ïàëüöåâ ðóê òðåáóåò ñâîå-
ãî ýêñïåðèìåíòàëüíîãî ïðîäîëæåíèÿ.
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Abstract

The article considers an automated system for
psychophysiological condition (PPhC) assessment of
a flight crew, spacemen, test pilots and other
representatives of the airspace industry. The PPhC
operation is based on the gas discharge visualization
(GDV) method.

The purpose of the work consists in demonstrating
the effectiveness and necessity of the
psychophysiological state monitoring of the ergative
system operators. The ergative system operators are the
flight crew of both military and civil aviation;
astronauts; test pilots; robotic systems specialists.

This work novelty consists in the GDV method
application in a new area. The interest to this method
application is caused by the fact that operators are
working in special conditions of professional activities.
In this regard, they suffer fatigue, overtiredness,
undersleeping, performance decrement, stress etc. The
PPhC neglecting may lead to tragic aftermath. Thus,
the authors suggest developing prospective automated
system for operators’ psychophysiological condition
estimation, which would allow monitor operators’
readiness to perform their service duties while their
professional activities.

During the survey, the snapshots of ten fingers are
made with the filter, and another ten without it. The
obtained images are being separated into sectors.
Further, the mathematical apparatus described in the
article is applied to them. The stressed background and
normalized glow area, necessary for the
psychophysiological state determining, are being
computed. After obtaining the information on the
operator’s PPhC the official takes a decision on the
given person’s readiness to perform his service duties.

The results of the studies allowed developing an
algorithm for the software operation of the operatots
PPhC estimation system. Neural network technologies
are supposed to be the basis of this work. They will
improve and expedite the information processing
process.

The automated PPhS estimation system, described
in the article, introduction into the aerospace industry,
will allow monitoring the health of the flight crew,

cosmonauts, test pilots and robotic complexes
operators, as well as reduce the risk of injury and death
while equipment operation.

Keywords: automation processe, automated control
system, gas-discharge visualization method,
MATLAB, neuron network.
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