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ÐÅÔÅÐÀÒÛ

ÓÄÊ 534.23: 629.127
Êëþ÷åâûå ñëîâà: èìïåäàíñíàÿ 

ãðàíèöà ðàçäåëà, íåñàìîñîïðÿæåí-
íàÿ ìîäåëüíàÿ ïîñòàíîâêà ãðàíè÷-
íîé çàäà÷è, êîýôôèöèåíò îòðà-
æåíèÿ ñôåðè÷åñêîé âîëíû, âîëíà 
îòäà÷è, ýôôåêò ñàìîôîêóñèðîâêè.

Êàñàòêèí Á.À., Çëîáèíà Í.Â., 
Êàñàòêèí Ñ.Á. ÀÍÎÌÀËÜÍÛÅ 
ÑÂÎÉÑÒÂÀ ÇÂÓÊÎÂÛÕ ÏÎ-
ËÅÉ ÂÁËÈÇÈ ÌÎÐÑÊÎÃÎ ÄÍÀ. 
×ÀÑÒÜ 1 // Ïîäâîäíûå èññëåäîâà-
íèÿ è ðîáîòîòåõíèêà. 2010. ¹1(9). 
Ñ. 4–13.

Ïðåäñòàâëåí îáçîð ýêñïåðè-
ìåíòàëüíûõ äàííûõ, ñâÿçàííûõ 
ñ îòðàæåíèåì è ïðåëîìëåíèåì 
çâóêîâûõ âîëí íà ãðàíèöå ðàç-
äåëà âîäà–ìîðñêîå äíî, êîòîðûå 
íå íàõîäÿò îáúÿñíåíèÿ â ðàìêàõ 
êëàññè÷åñêîé òåîðèè è ñ÷èòàþò-
ñÿ àíîìàëüíûìè. Äëÿ îáúÿñíåíèÿ 
ýêñïåðèìåíòàëüíûõ ðåçóëüòàòîâ 
àíîìàëüíîãî õàðàêòåðà ïðåäëîæå-
íà íåñàìîñîïðÿæåííàÿ ìîäåëüíàÿ 
ïîñòàíîâêà ãðàíè÷íûõ çàäà÷ íà 
îòðàæåíèå ñôåðè÷åñêîé âîëíû â 
ñëîèñòîé ñðåäå, êîòîðàÿ àäåêâàò-
íà ýêñïåðèìåíòàëüíûì äàííûì. Â 
ñîîòâåòñòâèè ñ ïðåäëîæåííîé ìî-
äåëüíîé ïîñòàíîâêîé âûïîëíåíû 
òåîðåòè÷åñêèå ðàñ÷åòû, êîòîðûå íå 
òîëüêî îáúÿñíÿþò ýêñïåðèìåíòàëü-
íûå äàííûå àíîìàëüíîãî õàðàê-
òåðà, íî è ïðåäñêàçûâàþò ýôôåêò 
ñàìîôîêóñèðîâêè çâóêîâîãî ïîëÿ 
íà îñè ñèììåòðèè â ïîëóïðîñòðàí-
ñòâå, ïîÿâëÿþùèéñÿ ïðè ó÷àñòèè 
ñõîäÿùåéñÿ âîëíû îòäà÷è. Ïðèâå-
äåíû ýêñïåðèìåíòàëüíûå ðåçóëüòà-
òû ïðîôèëèðîâàíèÿ ìîðñêîãî äíà, 
ïîäòâåðæäàþùèå âûâîäû òåîðèè. 
Îòìå÷àåòñÿ âàæíîñòü ïðàâèëüíîãî 
îïèñàíèÿ ïîãðàíè÷íûõ âîëíîâûõ 
ïðîöåññîâ, îêàçûâàþùèõ ñóùå-
ñòâåííîå âëèÿíèå íà ðàáîòó ãèäðî-
àêóñòè÷åñêèõ ñèñòåì àâòîíîìíûõ 
íåîáèòàåìûõ ïîäâîäíûõ àïïàðà-
òîâ, ðàáîòàþùèõ âáëèçè ìîðñêîãî 
äíà. 

ÓÄÊ 551.46.077:629.584
Êëþ÷åâûå ñëîâà: ïîäâîäíûå 

ðîáîòû, óïðàâëåíèå, ïëàíèðîâàíèå 
ìèññèé, ãðóïïîâûå çàäàíèÿ, ðàçäå-
ëåíèå ãðóïïîâûõ çàäàíèé.

Ãîëåíêîâ Å.À., Îäÿêîâà Ä.Ñ., 
Òàðàñîâ Ã.Â., Õàðèòîíîâ Ä.È. 
ÄÂÓÕÓÐÎÂÍÅÂÎÅ ÔÎÐÌÈÐÎÂÀ-
ÍÈÅ ÇÀÄÀÍÈÉ ÄËß ÀÂÒÎÍÎÌ-
ÍÛÕ ÏÎÄÂÎÄÍÛÕ ÐÎÁÎÒÎÂ // 

Ïîäâîäíûå èññëåäîâàíèÿ è ðîáîòî-
òåõíèêà. 2010. ¹1(9). Ñ. 14–21.

Ðàññìàòðèâàåòñÿ äâóõóðîâ-
íåâûé ïîäõîä ê ïðîãðàììèðîâà-
íèþ çàäàíèé àâòîíîìíûõ ïîäâî-
äíûõ ðîáîòîâ, êîòîðûé ïîçâîëÿåò 
îïèñûâàòü â äåêëàðàòèâíîì âèäå  
êàê îäèíî÷íûå, òàê è ãðóïïîâûå 
ìèññèè, ôîðìèðîâàòü ñåìàíòèêó 
ÿçûêà îïèñàíèÿ çàäàíèé â ñîîò-
âåòñòâèè ñ òåêóùèìè ïîòðåáíîñòÿ-
ìè,  àäàïòèðîâàòü ïðîãðàììíóþ 
ñðåäó äëÿ êîíêðåòíûõ óñëîâèé 
âûïîëíåíèÿ çàäàíèÿ. Îïèñàí ïðè-
ìåð, äåìîíñòðèðóþùèé òåêñò è 
ñïîñîá îïèñàíèÿ çàäàíèé, à òàêæå 
ïðåäñòàâëåíà ðåàëèçàöèÿ íàáîðà 
êëàññîâ, èñïîëüçóåìûõ â ïðèìåðå, 
îñóùåñòâëÿþùàÿ ñòàòè÷åñêîå ðàç-
äåëåíèå çàäàíèÿ ìåæäó ãðóïïîé 
ïîäâîäíûõ ðîáîòîâ. Çàïðîãðàì-
ìèðîâàííûé íàáîð êëàññîâ ïðåä-
íàçíà÷åí íå äëÿ ðåàëüíîãî óïðàâ-
ëåíèÿ ðîáîòàìè, à èñêëþ÷èòåëüíî 
äëÿ äåìîíñòðàöèè âîçìîæíîñòåé 
îïèñàííîãî ïîäõîäà. 

ÓÄÊ 551.46.077:629.584
Êëþ÷åâûå ñëîâà: àâòîíîìíûé 

ïîäâîäíûé àïïàðàò, ìîäåëèðóþ-
ùèé êîìïëåêñ,  íàâèãàöèîííàÿ ñè-
ñòåìà.

Âàóëèí Þ.Â., Äóáîâîé Þ.Ð. 
ÑÈÑÒÅÌÀ ÌÎÄÅËÈÐÎÂÀÍÈß 
È ÏÎÑÒÎÁÐÀÁÎÒÊÈ ÄÀÍÍÛÕ 
ÁÎÐÒÎÂÛÕ ÍÀÂÈÃÀÖÈÎÍ-
ÍÛÕ ÑÈÑÒÅÌ ÀÂÒÎÍÎÌÍÎÃÎ 
ÏÎÄÂÎÄ ÍÎÃÎ ÐÎÁÎÒÀ // Ïîäâî-
äíûå èññëåäîâàíèÿ è ðîáîòîòåõíè-
êà. 2010. ¹1(9). Ñ. 22–28.

Ðàññìàòðèâàåòñÿ ñèñòåìà ìî-
äåëèðîâàíèÿ è ïîñòîáðàáîòêè äàí-
íûõ íàâèãàöèîííîãî êîìïëåêñà 
ÀÍÏÀ. Îïèñûâàåòñÿ ãðàôè÷åñêèé 
èíòåðôåéñ è àëãîðèòì ðàáîòû ïðî-
ãðàììû. Ïðèâåäåíû ðåçóëüòàòû òå-
ñòèðîâàíèÿ ðàáîòû íàâèãàöèîííûõ 
àëãîðèòìîâ ÀÍÏÀ â ðåæèìå èìè-
òàöèè íàâèãàöèîííûõ èçìåðåíèé è 
â ðåæèìå ïîñòîáðàáîòêè ðåàëüíûõ 
íàâèãàöèîííûõ äàííûõ. Èññëåäîâà-
íû àëãîðèòìû, îñíîâàííûå íà ñèí-
òåçèðîâàíèè äëèííîé áàçû ñèñòåìû 
ãèäðîàêóñòè÷åñêîé íàâèãàöèè è èñ-
ïîëüçîâàíèè ôèëüòðà Êàëìàíà.

ÓÄÊ 551.46.077:629.584
Êëþ÷åâûå ñëîâà: âèçóàëüíàÿ 

íàâèãàöèÿ, èñêóññòâåííûå ìàðêå-
ðû, íåîáèòàåìûå ïîäâîäíûå àïïà-
ðàòû.

Áîðåéêî À.À., Âîðîíöîâ À.Â., 
Êóøíåðèê À.À., Ùåðáàòþê À.Ô. 
ÀËÃÎÐÒÈÌÛ ÎÁÐÀÁÎÒÊÈ ÂÈ-
ÄÅÎÈÇÎÁÐÀÆÅÍÈÉ ÄËß ÐÅ-
ØÅÍÈß ÍÅÊÎÒÎÐÛÕ ÇÀÄÀ× 
ÓÏÐÀÂËÅÍÈß È ÍÀÂÈÃÀÖÈÈ 
ÀÂÒÎÍÎÌÍÛÕ ÍÅÎÁÈÒÀÅÌÛÕ 
ÏÎÄÂÎÄÍÛÕ ÀÏÏÀÐÀÒÎÂ // 
Ïîäâîäíûå èññëåäîâàíèÿ è ðîáîòî-
òåõíèêà. 2010. ¹1(9). Ñ. 29–39.

Ðàññìîòðåí ïîäõîä ê ðåøå-
íèþ äâóõ çàäà÷ äëÿ àâòîíîìíûõ 
íåîáèòàåìûõ ïîäâîäíûõ àïïàðà-
òîâ íà îñíîâå îáðàáîòêè âèäåîèçî-
áðàæåíèé. Îäíà èç íèõ ñâÿçàíà ñ 
îðãàíèçàöèåé ïðèâåäåíèÿ ÀÍÏÀ 
ê ñòûêîâî÷íîìó ìîäóëþ (ÑÌ) äîí-
íîé ñòàíöèè â çîíå âèçóàëüíîé 
âèäèìîñòè íà îñíîâå âûäåëåíèÿ 
èñêóññòâåííûõ îðèåíòèðîâ, ðàñïî-
ëîæåííûõ íà ÑÌ. Äðóãîé çàäà÷åé 
ÿâëÿåòñÿ îáåñïå÷åíèå òî÷íîé ëî-
êàëüíîé íàâèãàöèè ÀÍÏÀ âáëèçè 
îáúåêòà ðàáîò, íà îñíîâå îáðàáîòêè 
ïîñëåäîâàòåëüíûõ âèäåîèçîáðàæå-
íèé, ñîäåðæàùèõ ñëó÷àéíûå îáú-
åêòû. Îïèñàíû àëãîðèòìû è ïðè-
âåäåíû íåêîòîðûå ðåçóëüòàòû èõ 
ðàáîòû ñ ìîäåëüíûìè è ðåàëüíûìè 
ïîäâîäíûìè èçîáðàæåíèÿìè.

ÓÄÊ 551.46.077:629.584
Êëþ÷åâûå ñëîâà: Àâòîíîìíûå 

ïîäâîäíûå ðîáîòû, ôîðìàöèè äâè-
æóùèõñÿ îáúåêòîâ, óñòîé÷èâîñòü 
êîíôèãóðàöèé, íåîïðåäåëåííîñòè 
ìîäåëåé, âåêòîð-ôóíêöèÿ Ëÿïóíî-
âà, ãðóïïîâîå óïðàâëåíèå. 

Êîçëîâ Ð.È., Ìàêñèì-
êèí Í.Í., Êèñåëåâ Ë.Â., Óëüÿ-
íîâ Ñ.À. ÓÑÒÎÉ×ÈÂÎÑÒÜ ÊÎÍ-
ÔÈÃÓÐÀÖÈÉ ÃÐÓÏÏÎÂÎÃÎ 
ÄÂÈÆÅÍÈß ÀÂÒÎÍÎÌÍÛÕ 
ÏÎÄÂÎÄÍÛÕ ÐÎÁÎÒÎÂ Â ÓÑËÎ-
ÂÈßÕ ÍÅÎÏÐÅÄÅËÅÍÍÎÑÒÈ // 
Ïîäâîäíûå èññëåäîâàíèÿ è ðîáîòî-
òåõíèêà. 2010. ¹1(9). Ñ. 40–46.

Äëÿ  çàäà÷è óïðàâëåíèÿ êîí-
ôèãóðàöèÿìè ãðóïïèðîâîê àâòî-
íîìíûõ íåîáèòàåìûõ ïîäâîäíûõ 
àïïàðàòîâ ïðåäëîæåíà ìàòåìàòè-
÷åñêàÿ ôîðìàëèçàöèÿ,  âêëþ÷àþ-
ùàÿ îáùóþ äèíàìè÷åñêóþ ìîäåëü 
ôîðìàöèé äâèæóùèõñÿ îáúåêòîâ 
ñ  äåöåíòðàëèçîâàííûì  óïðàâëå-
íèåì  è îïðåäåëåíèå ïîíÿòèÿ èõ 
óñòîé÷èâîñòè.  Äëÿ àíàëèçà ââå-
äåííîãî ñâîéñòâà èñïîëüçóþòñÿ äî-
ñòàòî÷íûå óñëîâèÿ äèññèïàòèâíî-
ñòè  ìíîãîêîìïîíåíòíûõ  ñèñòåì, 
îñíîâàííûå íà ïîñòðîåíèè âåêòîð-
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ôóíêöèé Ëÿïóíîâà.  Äëÿ äàííîé 
çàäà÷è êðàòêî îïèñàí ïðîãðàìì-
íûé ïàêåò è ïðèâåäåíû ðåçóëüòàòû 
åãî ïðèìåíåíèÿ ê ìîäåëè óïðàâëå-
íèÿ ãðóïïîé ÀÍÏÀ äëÿ äâóõ êîí-
ôèãóðàöèé: öåïî÷êè ñ óäåðæàíèåì 
çàäàííûõ îòíîñèòåëüíûõ äèñòàí-
öèé è ãðóïïû, èìåþùåé ñòðóêòóðó 
äåðåâà.

ÓÄÊ 542.26
Êëþ÷åâûå ñëîâà: îáðàùåíèå 

âðåìåíè, ñëîæíûå ñèãíàëû, ñâÿçü, 
ôóíêöèè Óîëøà, ïîñëåäîâàòåëüíî-
ñòè Øåðìàíà, ñâåðòêà, âèðòóàëü-
íàÿ ãèäðîàêóñòè÷åñêàÿ ñèñòåìà

Êàìåíåâ Ñ.È. ÂÈÐÒÓÀËÜÍÀß 
ÃÈÄÐÎÀÊÓÑÒÈ×ÅÑÊÀß ÑÈÑÒÅ-
ÌÀ ÎÁÐÀÙÅÍÈß ÂÐÅÌÅÍÈ // 
Ïîäâîäíûå èññëåäîâàíèÿ è ðîáîòî-
òåõíèêà. 2010. ¹1(9). Ñ. 47–52.

Ïðåäñòàâëåíû ðåçóëüòàòû íà-
òóðíûõ è ìîäåëüíûõ ýêñïåðèìåí-
òîâ ñ âèðòóàëüíîé ãèäðîàêóñòè÷å-
ñêîé ñèñòåìîé îáðàùåíèÿ âðåìåíè, 
â êîòîðîé îáðàáîòêà â ïðîñòðàí-
ñòâåííîé îáëàñòè çàìåíåíà âðåìåí-
íîé îáðàáîòêîé ñëîæíûõ ñèãíàëîâ, 
äîïîëíèòåëüíî ìîäóëèðîâàííûõ 
êîðîòêèìè ïîñëåäîâàòåëüíîñòÿ-
ìè ñ õîðîøèìè êîððåëÿöèîííûìè 
ñâîéñòâàìè. Íàòóðíûå ýêñïåðè-
ìåíòû ïðîâîäèëèñü íà ñòàöèîíàð-
íûõ òðàññàõ â ßïîíñêîì ìîðå.

ÓÄÊ 534.6:   59.39.33
Êëþ÷åâûå ñëîâà: äîííûå ãè-

äðîàêóñòè÷åñêèå ñòàíöèè, èçìå-
ðèòåëüíûå êîìïëåêñû, ïîäâîäíàÿ 
ñâÿçü.

Ìàëàøåíêî À.Å., Ïåðóíîâ Â.Â. 
ÃËÓÁÎÊÎÂÎÄÍÛÅ ÄÎÍÍÛÅ 
ÀÂÒÎÍÎÌÍÛÅ ÑÒÀÍÖÈÈ Â 
ÐÀÄÈÎÃÈÄÐÎÔÈÇÈ×ÅÑÊÈÕ 
ÊÎÌÏËÅÊÑÀÕ ÌÎÍÈÒÎÐÈÍÃÀ 
ÀÊÂÀÒÎÐÈÉ  // Ïîäâîäíûå èñ-
ñëåäîâàíèÿ è ðîáîòîòåõíèêà. 2010. 
¹1(9). Ñ. 53–56. 

Ðàññìàòðèâàþòñÿ âîïðîñû ñîç-
äàíèÿ îïåðàòèâíî ðàçâîðà÷èâàå-
ìûõ èçìåðèòåëüíûõ êîìïëåêñîâ íà 
áàçå àâòîíîìíûõ ôóíêöèîíàëüíî 
ñâÿçàííûõ ãëóáîêîâîäíûõ äîííûõ 
ãèäðîàêóñòè÷åñêèõ ñòàíöèé.

ÓÄÊ 574.58 - 574.5.08
Êëþ÷åâûå ñëîâà: ìîíèòîðèíã 

äîííûõ ýêîñèñòåì, ïîäâîäíûé àï-
ïàðàò, ìåòîäû îáðàáîòêè èíôîð-
ìàöèè, àíàëèç ôîòîèçîáðàæåíèé, 
áàçû äàííûõ.

Äóëåïîâ Â.È., Ëåëþõ Í.Í., 
Êî÷åòêîâà Î.À., Êðàâ÷åíêî À.Í. 
ÝÊÎËÎÃÈ×ÅÑÊÈÉ ÌÎÍÈÒÎ-

ÐÈÍÃ ÄÎÍÍÛÕ ÏÎÏÓËßÖÈÉ 
È ÑÎÎÁÙÅÑÒÂ ÆÈÂÎÒÍÛÕ ÏÎ 
ÔÎÒÎÈÇÎÁÐÀÆÅÍÈßÌ Ñ ÏÎÄ-
ÂÎÄÍÎÃÎ ÀÏÏÀÐÀÒÀ // Ïîäâî-
äíûå èññëåäîâàíèÿ è ðîáîòîòåõíè-
êà. 2010. ¹1(9). Ñ. 57–64.

Îáñóæäàþòñÿ âîïðîñû ìîíèòî-
ðèíãà äîííûõ ýêîëîãè÷åñêèõ ñè-
ñòåì ñ èñïîëüçîâàíèåì ïîäâîäíûõ 
àïïàðàòîâ. Íà ïðèìåðå êîíêðåò-
íûõ èññëåäîâàíèé ïðåäëàãàþòñÿ 
ìåòîäû ñáîðà, îáðàáîòêè è àíàëèçà 
èíôîðìàöèè. Ðàçðàáîòàíà èíôîð-
ìàöèîííàÿ ñèñòåìà äëÿ ïåðâè÷íîé 
îáðàáîòêè ôîòîèçîáðàæåíèé, ôîð-
ìèðîâàíèÿ áàçû äàííûõ, ñòàòèñòè-
÷åñêîé îáðàáîòêè è ïðåäñòàâëåíèÿ 
ïîëó÷åííîé èíôîðìàöèè.

ÓÄÊ 550.4:553.98:552.578
Êëþ÷åâûå ñëîâà:  ìåòàí, ãàçî-

ãèäðàòû, ôàêåëû, àêòèâíûå ðàçëî-
ìû, íåôòü è ãàç

Ïåñòðèêîâà Í.Ë., Îáæèðîâ 
À.È. ÐÀÑÏÐÅÄÅËÅÍÈÅ ÌÅÒÀ-
ÍÀ È ÃÀÇÎÃÈÄÐÀÒÎÂ ÍÀ ÑÀÕÀ-
ËÈÍÑÊÎÌ ÂÎÑÒÎ×ÍÎÌ ÑÊËÎÍÅ  
ÎÕÎÒÑÊÎÃÎ ÌÎÐß // Ïîäâîäíûå 
èññëåäîâàíèÿ è ðîáîòîòåõíèêà. 
2010. ¹1(9). Ñ. 65–71. 

Ïðåäñòàâëåíû ðåçóëüòàòû èñ-
ñëåäîâàíèé ðàñïðåäåëåíèÿ ôîíî-
âûõ è àíîìàëüíûõ ïîëåé ìåòàíà 
â âîäíîé òîëùå è äîííûõ îñàäêàõ 
íà ñàõàëèíñêîì ñåâåðî-âîñòî÷íîì 
øåëüôå è ñêëîíå Îõîòñêîãî ìîðÿ 
è ïîëåé ãàçîãèäðàòîâ. Â ïðèäîí-
íûõ ñëîÿõ âîäíîé òîëùè ôîíî-
âûå êîíöåíòðàöèè ìåòàíà íå ïðå-
âûøàþò 100 íë/ë, à àíîìàëüíûå 
ñîäåðæàíèÿ ìåòàíà äîñòèãàþò 
20 000 íë/ë. Â äîííûõ îñàäêàõ 
ôîíîâûå êîíöåíòðàöèè ìåòàíà ñî-
ñòàâëÿþò îêîëî 0,01 ìë/ë, à àíî-
ìàëüíûå ïðåâûøàþò 200 ìë/ë. 
Àíîìàëüíûå ïîëÿ ìåòàíà ïðèóðî-
÷åíû ê çîíàì ðàçëîìîâ, ïî êîòî-
ðûì ìåòàí ìèãðèðóåò èç ãëóáîêèõ 
ãîðèçîíòîâ íåôòåãàçñîäåðæàùèõ 
îñàäî÷íûõ ñëîåâ. Â ýòèõ çîíàõ 
ôîðìèðóþòñÿ è ðàçðóøàþòñÿ 
ïîëÿ ãàçîãèäðàòîâ.

ABSTRACTS

Key words:Impedance interface, 
not self-conjugated modeling 
statement of boundary problem, 
reflection coefficient of spherical 
wave, wave of feedback, self-focusing 
effect.

Kasatkin B.A., Zlobina N.V., 
Kasatkin S.B. ANOMALOUS 

PROPERTIES OF SOUND FIELDS 
NEAR SEA BOTTOM. PART 1 
// Underwater Investigation and 
Robotics. 2010. ¹1(9). P. 4–13.

The review of the experimental 
data connected with reflection 
and refraction of sound waves on 
water-sea-bottom interface which 
do not find an explanation within 
the limits of the classical theory 
and are considered anomalous 
data is presented in the paper. 
For explanation of anomalous 
experimental results  a not self-
conjugated modeling statement of 
boundary problems on reflection of a 
spherical wave in the layered medium 
which is adequate to experimental 
data is offered. According to 
the offered modeling statement 
theoretical are executed.  The 
calculation results not only explain 
experimental data of anomalous 
character, but also predict effect of 
self-focusing of a sound field on axis 
of symmetry in half-space, appearing 
at participation of a converging 
wave of feedback. Experimental 
data of the sea-bottom profiling, 
confirming conclusions of the theory 
are resulted. Importance of the 
correct description of the boundary 
wave processes essential influencing 
on work of hydroacoustic systems of 
autonomous unmanned underwater 
vehicles, working near the sea-
bottom is marked. 

Keywords: unmanned underwa-
ter vehicle, control, missions plan-
ning, group missions, partitioning 
of group missions.

Golenkov E.A., Odyakova D.S., 
Tarasov G.V., Kharitonov D.I. 
TWO-LEVEL GENERATION OF 
MISSIONS FOR AUTONOMOUS 
UNDERWATER ROBOTS. // Un-
derwater Investigation and Robot-
ics. 2010. ¹1(9). P. 14–21.

Two level approach to program-
ming of unmanned underwater ve-
hicles is considered, that allows to 
describe in declarative style group 
and stand-alone missions, to develop 
semantics of mission definition lan-
guage in accordance with current 
needs, to adopt programming envi-
ronment to specific runtime condi-
tions of mission. An example pre-
sented in this article demonstrates 
the text and the way of mission defi-
nition, an implementation of class 
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set used in example is also presented, 
that pursue static mission partition-
ing between group of underwater 
vehicles. Class set implemented is 
intended not for real control of un-
derwater vehicle but rather for pos-
sibilities demonstration of program-
ming approach presented.

Key words: autonomous under-
water vehicle, modeling suite, navi-
gation system.

Vaulin Yu.V., Dubovoy Yu.R. 
MODELING AND DATA POSTPRO-
CESSING SYSTEM FOR AUV ON-
BOARD NAVIGATION SYSTEMS // 
Underwater Investigation and Ro-
botics. 2010. ¹1(9). P. 22–28.

Modeling and data postprocess-
ing system for on-board navigation 
complex is discussed. GUI and pro-
gram algorithm are described. Re-
sults of AUV navigation algorithm 
tests in simulation mode and real 
navigation data postprocessing mode 
are represents. Some of the naviga-
tion algorithms are investigated 
(Kalman filtering, Synthesized Long 
Base hydroacoustic navigation sys-
tem).

Key words: visual navigation, 
artificial markers, unmanned under-
water vehicles.

Boreyko A.A., Vorontsov A.V., 
Kushnerik A.A., Scherbatyuk A.F. 
ALGORITHMS OF VIDEO IMAG-
ES PROCESSING FOR SOME AUV 
NAVIGATION AND CONTROL 
TASKS DECISION // Underwater 
Investigation and Robotics. 2010. 
¹1(9). P. 29–39.

The approach to decision of two 
tasks for AUV based on video images 
processing is considered in the pa-
per. One of them is connected with 
AUV docking operation in the visual 
locality of bottom dock unit (BDU) 
based on artificial markers detection 
located on BDU. Other task is intend-
ed for AUV precise local positioning 
near goal object using consequent 
video images with arbitrary objects. 
The algorithms are described and 
some results of their operation with 
model and natural underwater im-
ages are supplemented.

Key words: àutonomous under-
water robots, formations of moving 
objects, stability of formationû, 

uncertainties of models, vector Ly-
apunov function, control of forma-
tions

Kozlov R.I. , Maximkin N.N., 
Kiselyov L.V., Ulyanov S.A. STA-
BILITY OF LEADER-FOLLOWER 
FOR-MATIONS OF AUTONOMOUS 
UNDERWATER VEHICLES UN-
DER UNCERTAINTIES // Under-
water Investigation and Robotics. 
2010. ¹1(9). P. 40–46.

For the problem of control of 
leader-follower formations of auton-
omous underwater vehicles (AUV), 
new mathematical formalization 
involving a general mathematical 
model of formations with decentral-
ized control and a definition of sta-
bility property of the formations is 
proposed.  Sufficient conditions for 
dissipativity of multicomponent 
systems based on constructing vec-
tor Lyapunov functions are used 
for analysis of the introduced prop-
erty.  A software package for solving 
the problem under consideration is 
briefly described and some results of 
its application to the control model 
of the group of AUV represented by 
formations having forms of a chain 
and a tree are given.

Key words: time reversal mirror, 
complex signals, communication, 
Walsh functions, Sherman sequenc-
es, convolution, virtual hydroacous-
tic system 

Kamenev S.I. VIRTUAL HY-
DROACOUSTIC SYSTEM OF THE 
TIME REVERSAL MIRROR // Un-
derwater Investigation and Robot-
ics. 2010. ¹1(9). P. 47–52.

In this work results of experi-
ments with virtual hydroacoustic 
system of the time reversal mirror 
(TRM) are presented. In this virtual 
TRM processing in spatial area is re-
placed by temporary processing the 
complex signals with addition modu-
lation by short sequences with good 
correlation properties. Experiments 
were spent on stationary path at Sea 
of Japan.

Key words: bottom hydroacous-
tic stations, measuring complexes, 
underwater communication.

Malashenko A.E., Perunov V.V.  
DEEP-SEA BOTTOM AUTONO-
MOUS STATIONS IN RADIOHY-
DROPHYSICAL COMPLEXES OF 

SEA WATER AREAS MONITORING 
// Underwater Investigation and Ro-
botics. 2010. ¹1(9). P. 53–56.

Questions of rapidly deployable 
measurement systems on the basis of 
autonomous functional-related deep-
sea bottom hydroacoustic stations, 
are considered.

Keywords: monitoring of bot-
tom ecosystems, underwater vehicle, 
methods of information processing, 
analysis of photopictures, data bases.

Dulepov V.I., Lelyukh N.N., 
Kochetkova O.A., Kravchenko A.N. 
ECOLOGICAL MONITORING OF 
BOTTOM POPULATIONS AND 
COMMUNITIES OF ANIMALS BY 
PHOTOPICTURES FROM UNDER-
WATER VEHICLE. // Underwater 
Investigation and Robotics. 2010. 
¹1(9). P. 57–64. 

Questions of monitoring of bot-
tom ecological systems with use of 
underwater vehicles are discussed. 
Methods of gathering, processing 
and analysis of information are of-
fered on an example of concrete re-
searches. The information system 
for primary processing of photopic-
tures, formation of a database, sta-
tistical processing and representa-
tion of the received information is 
designed.

Key words:  methane, gashy-
drates, flares, active faults, oil and 
gas.

Pestrikova N.L., Obzhirov A.I. 
DISTRIBUTION OF METHANE 
AND GASHYDRATE ON SAKHAL-
IN EAST SLOPE OF THE OKHOTSK 
SEA // Underwater Investigation and 
Robotics. 2010. ¹1(9). P. 65–71

It is presented the explore results 
of the distribution of background and 
anomalous methane fields in the sea-
water and bottom sediments on the 
north-eastern shelf and slope near 
Sakhalin and gashydrate fields also. 
Background methane concentrations 
in the seafloor water of this area do 
not increase more than 100 nl/l, and 
anomalous ones reach 20 000 nl/l. 
Background methane concentra-
tions in the sediments amount about 
0,01 ml/l and anomalous ones in-
crease 200 ml/l. Anomalous meth-
ane fields located near by active deep 
faults through  which methane mi-
grate from the deep zones of layers 
containing oil-and-gas. Gashydrate 
fields are formed and decomposed in 
the areas like these.
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