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ÑÒÀÒÈÑÒÈ×ÅÑÊÈÉ ÑÈÍÒÅÇ ÀËÃÎÐÈÒÌÀ ÎÁÐÀÁÎÒÊÈ ÑÅÐÈÈ ÊÎÐÎÒÊÎ-
ÝÊÑÏÎÇÈÖÈÎÍÍÛÕ ÈÇÎÁÐÀÆÅÍÈÉ Â ÇÂÅÇÄÍÎÉ ÈÍÒÅÐÔÅÐÎÌÅÒÐÈÈ 
 
 

Ñ ïîçèöèé ñòàòèñòè÷åñêîãî ñèíòåçà ðàññìàòðèâàåòñÿ îáðàáîòêà ñåðèè àñòðîíîìè÷åñêèõ èçîáðàæåíèé, 
ôîðìèðóåìûõ çâåçäíûì èíòåðôåðîìåòðîì ÷åðåç òóðáóëåíòíóþ àòìîñôåðó. Äëÿ ñëó÷àÿ îáúåêòà, íåðàçðåøàå-
ìîãî îòäåëüíûìè àïåðòóðàìè èíòåðôåðîìåòðà, ðàçìåð êîòîðûõ ìíîãî áîëüøå ðàäèóñà êîððåëÿöèé àò-
ìîñôåðíûõ èñêàæåíèé, ïîëó÷åí îïòèìàëüíûé àëãîðèòì îáðàáîòêè. 

 
 

Îäíèì èç ïåðñïåêòèâíûõ ìåòîäîâ ïîëó÷åíèÿ èíôîðìàöèè îá àñòðîíîìè÷åñêèõ îáúåêòàõ ñ âûñî-
êèì óãëîâûì ðàçðåøåíèåì ÿâëÿåòñÿ çâåçäíàÿ èíòåðôåðîìåòðèÿ, îñíîâàííàÿ íà êîãåðåíòíîì ñëîæåíèè 
ñâåòîâûõ ïîòîêîâ îò ðàçíåñåííûõ íà áîëüøîå ðàññòîÿíèå òåëåñêîïîâ. Ñóùåñòâåííûé ïðîãðåññ â ýòîì 
íàïðàâëåíèè áûë äîñòèãíóò À. Ëàáåéðè [1], ïðåäëîæèâøèì èñïîëüçîâàòü â èíòåðôåðîìåòðå áîëüøèå 
àìïëèòóäû ñ äèàìåòðîì D ïðåâûøàþùèì ðàäèóñ êîððåëÿöèè àòìîñôåðíûõ ôàçîâûõ èñêàæåíèé ã0, è 
ïðè ýòîì äëÿ îöåíêè ìîäóëÿ ñïåêòðà O ( f )  ïðîñòðàíñòâåííûõ ÷àñòîò f ðàñïðåäåëåíèÿ èíòåíñèâíîñòè 
íàáëþäàåìîãî îáúåêòà ïðèìåíÿòü ìåòîä ñïåêë–èíòåðôåðîìåòðèè, îñíîâàííûé íà îáðàáîòêå ñåðèè 
êîðîòêîýêñïîçèöèîííûõ èçîáðàæåíèé, âðåìÿ ðåãèñòðàöèè êîòîðûõ ìåíüøå âðåìåíè çàìîðîæåííîñòè 
àòìîñôåðíûõ èñêàæåíèé. Âïîëíå ðåàëüíîé ïðè ïîäîáíûõ èíòåðôåðîìåòðè÷åñêèõ íàáëþäåíèÿõ ÿâëÿ-
åòñÿ ñèòóàöèÿ, êîãäà àïåðòóðû èíòåðôåðîìåòðà íå ðàçðåøàþò ïî îòäåëüíîñòè îáúåêò. Ïðè ýòîì åãî 
ïðîñòðàíñòâåííûé ñïåêòð ïðàêòè÷åñêè ïîñòîÿíåí â ïðåäåëàõ ôîðìèðóåìîé èíòåðôåðîìåòðîì îáëàñòè 
âûñîêèõ ïðîñòðàíñòâåííûõ ÷àñòîò Ω ,  ñîîòâåòñòâóþùåé èíòåðôåðåíöèè èçëó÷åíèÿ îò ðàçíåñåííîé 
ïàðû òåëåñêîïîâ (ðàçìåð Ω ðàâåí 2D/λF, ãäå λ — äëèíà âîëíû ðåãèñòðèðóåìîãî ñâåòà, F — ôîêóñ-
íîå ðàññòîÿíèå òåëåñêîïîâ). Â ýòîì ñëó÷àå äëÿ ïîâûøåíèÿ òî÷íîñòè öåëåñîîáðàçíî îñóùåñòâëÿòü 
ñãëàæèâàíèå îöåíêè ⎪O(f)⎪ ïî Ω  [2]. Â íàñòîÿùåé ðàáîòå íà îñíîâå ìåòîäà ñòàòèñòè÷åñêîãî ñèíòåçà, 
ðàíåå óñïåøíî èñïîëüçîâàííîãî äëÿ íàáëþäåíèé îáúåêòîâ îáû÷íûìè òåëåñêîïàìè [3], áóäåò âûÿâëåí 
îïòèìàëüíûé õàðàêòåð ïîäîáíîé îáðàáîòêè ñåðèè èíòåðôåðîìåòðè÷åñêèõ èçîáðàæåíèé. Ñëåäóÿ ðàáî-
òå [4], áóäåì ñ÷èòàòü ïðîñòðàíñòâåííûé ñïåêòð I(f) çàðåãèñòðèðîâàííîãî êîðîòêîýêñïîçèöèîííîãî 
èçîáðàæåíèÿ â ôîðìèðóåìîé îáëàñòè âûñîêèõ ïðîñòðàíñòâåííûõ ÷àñòîò Ω  íîðìàëüíîé ñëó÷àéíîé 
ôóíêöèåé ñ íóëåâûì ñðåäíèì è ôóíêöèåé êîððåëÿöèè 
 

 (1) 

 

ãäå α — ÷èñëîâàÿ êîíñòàíòà; τ(f) — äèôðàêöèîííî–îãðàíè÷åííàÿ îïòè÷åñêàÿ ïåðåäàòî÷íàÿ ôóíêöèÿ 
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 è, ñ÷èòàÿ îáúåêò íåðàçðå-

øàåìûì îòäåëüíûìè àïåðòóðàìè, ïåðåïèøåì (1) â âèäå 
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ãäå f1, fj — öåíòðû ÿ÷ååê; f0 — öåíòðàëüíàÿ ÷àñòîòà îáëàñòè Ω . Îáðàòíàÿ êîððåëÿöèîííàÿ ôóíêöèÿ 
òîãäà ïðèìåò âèä 
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Îïòèìàëüíóþ îöåíêó èíòåðåñóþùåé íàñ âåëè÷èíû |Î(f0)|

2 ïîëó÷èì, ìàêñèìèçèðóÿ ëîãàðèôì óñëîâíîé 
ãàóññîâîé ïëîòíîñòè âåðîÿòíîñòè Ì èñêàæåííûõ àòìîñôåðîé êîðîòêîýêñïîçèöèîííûõ èçîáðàæåíèé 
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Ïðîâîäÿ íåñëîæíûå âûêëàäêè, ïîëó÷àåì èç (4) ñ ó÷åòîì (2) è (3)  
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 åñòü íå ÷òî èíîå, êàê ñïåêë–èíòåðôåðîìåòðè÷åñêàÿ ÎÏÔ, êîòîðóþ íåîáõî-

äèìî èçìåðèòü ïî îïîðíîìó òî÷å÷íîìó èñòî÷íèêó ëèáî ðàññ÷èòûâàòü ïî çàäàííûì ïàðàìåòðàì ñèñòå-
ìû „èíòåðôåðîìåòð—àòìîñôåðà", à âåëè÷èíà q(f) õàðàêòåðèçóåò ñòàòèñòè÷åñêóþ òî÷íîñòü îöåíêè 
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 êâàäðàòà ìîäóëÿ ñïåêòðà |Î(f)| íà ÷àñòîòå f, ïðè÷åì âìåñòî a ( f )  ìîæíî èñïîëüçîâàòü îò-

íîøåíèå L(f)/N0. Çàìåíÿÿ â (5) ñóììó èíòåãðàëîì, îêîí÷àòåëüíî ïîëó÷àåì 
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Òàêèì îáðàçîì, îïòèìàëüíàÿ îáðàáîòêà ñâîäèòñÿ ê ôîðìèðîâàíèþ ïóòåì óñðåäíåíèÿ ïî ñåðèè 

êâàäðàòîâ ìîäóëåé ñïåêòðîâ çàðåãèñòðèðîâàííûõ êîðîòêîýêñïîçèöèîííûõ èçîáðàæåíèé è êîìïåíñà-
öèè øóìîâîé êîìïîíåíòû âåëè÷èíû L(f), ïîëó÷åíèþ îöåíîê êâàäðàòà ìîäóëÿ |Î(f)|2 ïóòåì ôèëüòðà-

öèè âåëè÷èí L(fi) è óñðåäíåíèþ ýòèõ îöåíîê ïî îáëàñòè Ω ñ âåñîì (1 + q–1(f))
–2

, çàäàâàåìûì èõ òî÷-
íîñòÿìè. 

Â çàêëþ÷åíèå ïîä÷åðêíåì, ÷òî ïîëó÷åííûé ðåçóëüòàò ñïðàâåäëèâ äëÿ ëþáîé ìíîãîàïåðòóðíîé 
ñèñòåìû ðàçíåñåííûõ òåëåñêîïîâ, íå ðàçðåøàþùèõ ïî îòäåëüíîñòè îáúåêò íàáëþäåíèÿ. 
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P . A .  B a k u t ,  I . P .  P l o t n i k o v ,  A . D .  R ó a k h i n ,  Ê . N .  S v i ã i d î v . Statistical Synthesis of 
an Algorithm for Processing Short–Exposure Images in Stellar Interferometry. 

The problem of processing short-exposure images formed with a stellar interferometer through the turbulent atmos-
phere is considered from the standpoint of statistical synthesis. An optimal algorithm is derived for the case of an object 
unresolved by subapertures whose dimensions are much larger than the correlation radius of atmospheric distortions. 


