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ÐÅÔÅÐÀÒÛ

ÓÄÊ  551.46.077:629.584
Êëþ÷åâûå ñëîâà:  àâòîíîìíûé 

íåîáèòàåìûé ïîäâîäíûé àïïàðàò, 
ïîäâîäíûå ðîáîòû, èñòî÷íèêè 
ýíåðãèè, ñîëíå÷íàÿ ýíåðãèÿ, âîë-
íîâàÿ ýíåðãèÿ, êðûëüåâûå ñèñòå-
ìû, ãèäðîäèíàìèêà.

Àãååâ Ì.Ä. ÊÎÍÖÅÏÖÈß 
ÀÂÒÎÍÎÌÍÎÃÎ ÏÎÄÂÎÄÍÎÃÎ 
ÀÏÏÀÐÀÒÀ, ÈÑÏÎËÜÇÓÞÙÅ-
ÃÎ ÑÎËÍÅ×ÍÓÞ ÝÍÅÐÃÈÞ È 
ÝÍÅÐÃÈÞ ÌÎÐÑÊÎÃÎ ÂÎËÍÅ-
ÍÈß //  Ïîäâîäíûå èññëåäîâàíèÿ 
è ðîáîòîòåõíèêà. 2008. ¹ 2(6). 
Ñ. 4–15.

Ïîâûøåíèå àâòîíîìíîñòè 
ÀÍÏÀ ñâÿçàíî ñ ðàçâèòèåì  íîâûõ 
ýíåðãîòåõíîëîãèé, îñíîâàííûõ êàê 
íà ïðèìåíåíèè âûñîêîåìêèõ ýëåê-
òðîõèìè÷åñêèõ èñòî÷íèêîâ òîêà, 
òàê è íà óòèëèçàöèè ïðèðîäíûõ 
èñòî÷íèêîâ ýíåðãèè. Áîëüøîå çíà-
÷åíèå ïðèäàåòñÿ íåòðàäèöèîííûì 
èñòî÷íèêàì ýíåðãèè, òàêèì, êàê 
ñîëíå÷íàÿ è âîëíîâàÿ. Ðåçóëüòà-
òû ìíîãîëåòíèõ ðàáîò ïî ñîçäàíèþ 
ñîëíå÷íîãî ÀÍÏÀ (ÑÀÍÏÀ) ïî-
ëó÷èëè îòðàæåíèå â äîêëàäàõ íà 
ìåæäóíàðîäíûõ êîíôåðåíöèÿõ è 
ðÿäå æóðíàëüíûõ ñòàòåé è ìîíî-
ãðàôèé.  Âîïðîñû èñïîëüçîâàíèÿ 
ýíåðãèè ìîðñêîãî âîëíåíèÿ òàêæå 
îáñóæäàëèñü â ðÿäå âûñòóïëåíèé, 
íî ðåçóëüòàòû ýòèõ èññëåäîâàíèé 
íå áûëè îïóáëèêîâàíû. Ìàòåðèà-
ëîì äëÿ äàííîé ñòàòüè ïîñëóæèëè 
ðóêîïèñè ñòàòåé è îò÷åòîâ, â êî-
òîðûõ èçëîæåíû îñíîâíûå èäåè è 
äåòàëüíûå îáîñíîâàíèÿ êîíöåïöèè 
ÀÍÏÀ íà íåòðàäèöèîííûõ èñòî÷-
íèêàõ ýíåðãèè. 

ÓÄÊ  551.46.077:629.584
Êëþ÷åâûå ñëîâà:  ìîäåëèðî-

âàíèå òðàåêòîðíîãî ñèãíàëà, àë-
ãîðèòì ñèíòåçèðîâàíèÿ àïåðòóðû 
ãèäðîëîêàòîðà, òðàåêòîðíûå íåñòà-
áèëüíîñòè, àâòîôîêóñèðîâêà.

Êîñòîóñîâ À.Â., Êîñòîóñîâ Â.Á. 
ÌÎÄÅËÈÐÎÂÀÍÈÅ ÃÈÄÐÎËÎÊÀ-
ÒÎÐÀ ÁÎÊÎÂÎÃÎ ÎÁÇÎÐÀ Ñ ÑÈÍ-
ÒÅÇÈÐÎÂÀÍÍÎÉ ÀÏÅÐÒÓÐÎÉ 
// Ïîäâîäíûå èññëåäîâàíèÿ è ðîáî-
òîòåõíèêà. 2008. ¹ 2(6). Ñ. 16–29. 

Â ðàáîòå ðàññìàòðèâàþòñÿ àë-
ãîðèòìû îáðàáîòêè òðàåêòîðíîãî 
ñèãíàëà è ïîñòðîåíèå ñèíòåçè-
ðîâàííîãî ýõîëîêàöèîííîãî èçî-
áðàæåíèÿ (ÝËÈ), êîòîðîå ôîðìè-
ðóåòñÿ ãèäðîëîêàòîðîì áîêîâîãî 
îáçîðà. Ìîäåëü òðàåêòîðíîãî ñèã-

íàëà ñòðîèòñÿ ñ ïîìîùüþ ñïåöèà-
ëèçèðîâàííîãî àëãîðèòìà îáðàòíîé 
òðàññèðîâêè ëó÷åé. Ðàçðàáîòàíû 
ôîðìàò è àëãîðèòìè÷åñêèå ñðåä-
ñòâà ïðåäñòàâëåíèÿ òðåõìåðíîé 
ìîäåëè ìåñòíîñòè. Ðàçðàáîòàí ìå-
òîä îïèñàíèÿ îòðàæàþùèõ õàðàê-
òåðèñòèê ïîâåðõíîñòåé è îáúåêòîâ 
ñ ïîìîùüþ ëîêàöèîííûõ òåêñòóð. 
Ïðèâîäÿòñÿ ðåçóëüòàòû ÷èñëåííî-
ãî ìîäåëèðîâàíèÿ ýõîëîêàöèîííûõ 
èçîáðàæåíèé. Èññëåäóþòñÿ îñîáåí-
íîñòè àëãîðèòìà ñèíòåçèðîâàíèÿ 
ÝËÈ è ïóòè êîìïåíñàöèè èñêàæå-
íèé èçîáðàæåíèÿ èç-çà òðàåêòîð-
íûõ íåñòàáèëüíîñòåé, â ÷àñòíîñòè, 
èçó÷àåòñÿ ìåòîä àâòîôîêóñèðîâêè 
èçîáðàæåíèÿ ïî ñèãíàëàì òî÷å÷-
íûõ îòðàæàòåëåé.

ÓÄÊ  551.46.077:629.584
Êëþ÷åâûå ñëîâà: ïîäâîäíûå ðî-

áîòû, ãèäðîàêóñòè÷åñêèå ñèãíàëû, 
ãèäðîëîêàöèîííûå èçîáðàæåíèÿ, 
ìåòîäû ñæàòèÿ è ôèëüòðàöèè.

Ñàé Ñ.Â., Øîáåðã À.Ã., Áóðäèí-
ñêèé È.Í., Íàóìîâ Ë.À., Çîëîòàðåâ 
Â.Â. ÀËÃÎÐÈÒÌÛ ÀÍÀËÈÇÀ È 
ÖÈÔÐÎÂÎÉ ÎÁÐÀÁÎÒÊÈ ÃÈÄ-
ÐÎËÎÊÀÖÈÎÍÍÛÕ ÈÇÎÁÐÀÆÅ-
ÍÈÉ //  Ïîäâîäíûå èññëåäîâàíèÿ 
è ðîáîòîòåõíèêà. 2008. ¹ 2(6). 
Ñ. 30–42. 

Â ðàáîòå ïðåäñòàâëåíû àëãî-
ðèòìû îáðàáîòêè è àíàëèçà ïîä-
âîäíûõ èçîáðàæåíèé. Â èõ ÷èñëå 
ôèëüòðàöèÿ, ñæàòèå, âðåìåííàÿ 
àâòîìàòè÷åñêàÿ ðåãóëèðîâêà óñè-
ëåíèÿ, ðåäàêòèðîâàíèå, èçìåðå-
íèå íàâèãàöèîííûõ ïàðàìåòðîâ. 
Äàííûå àëãîðèòìû ðåàëèçîâàíû 
â âèäå êîìïüþòåðíîé ïðîãðàììû-
ðåäàêòîðà, êîòîðàÿ ïðîøëà óñïåø-
íûå èñïûòàíèÿ â ñèñòåìàõ òåõíè-
÷åñêîãî çðåíèÿ ïîäâîäíûõ ðîáîòîâ, 
ñîçäàííûõ â ÈÏÌÒ ÄÂÎ ÐÀÍ. 
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ðîáîòû, ýëåêòðîìàãíèòíûé ãèäðî-
ëîêàòîð, ïðîòÿæåííûå îáúåêòû, 
ïðèåìíûå ñèãíàëû.

Êóêàðñêèõ À.Ê., Ïàâèí À.M. 
ÎÏÒÈÌÈÇÀÖÈß ÕÀÐÀÊÒÅÐÈ-
ÑÒÈÊ ÝËÅÊÒÐÎÌÀÃÍÈÒÍÎÃÎ 
ÃÈÄÐÎËÎÊÀÒÎÐÀ ÏÎÄÂÎÄÍÎ-
ÃÎ ÐÎÁÎÒÀ ÍÀ ÎÑÍÎÂÅ  ÄÈÔ-
ÔÅÐÅÍÖÈÀËÜÍÎÉ ÌÅÒÎÄÈÊÈ 
ÐÀÑ×ÅÒÀ ÏÐÈÅÌÍÛÕ ÑÈÃÍÀ-
ËÎÂ //  Ïîäâîäíûå èññëåäîâàíèÿ 
è ðîáîòîòåõíèêà. 2008. ¹ 2 (6). 
Ñ. 43–48.  

Â ñòàòüå îáñóæäàåòñÿ ìåòîä ðàñ-
÷åòà ïðèåìíûõ ñèãíàëîâ ýëåêòðî-

ìàãíèòíîãî ãèäðîëîêàòîðà (ÝÌÃ) 
ïðè äâèæåíèè âáëèçè  ïðîòÿæåí-
íîãî ýëåêòðîïðîâîäíîãî îáúåêòà 
(êàáåëÿ èëè òðóáîïðîâîäà). Ìåòîä 
ðàñ÷åòà èëëþñòðèðóåòñÿ íà ïðèìå-
ðå êîíêðåòíîé êîíñòðóêöèè ÝÌÃ, 
óñòàíîâëåííîãî íà àâòîíîìíîì 
íåîáèòàåìîì ïîäâîäíîì àïïàðàòå 
(ÀÍÏÀ), ïðè ðàññìîòðåíèè àíòåí-
íîé ñèñòåìû â äèïîëüíîì ïðèáëè-
æåíèè è èñïîëüçîâàíèè ïðÿìîãî 
ìåòîäà ðàñ÷åòà íàïðÿæåííîñòè 
ýëåêòðîìàãíèòíîãî ïîëÿ íà ïîâåðõ-
íîñòè ýëåêòðîïðîâîäíûõ îáúåêòîâ 
â ìîðñêîé âîäå.
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ðîáîòû, ñèñòåìà óïðàâëåíèÿ, âíåø-
íÿÿ ñðåäà, ïðåäñòàâëåíèå èíôîð-
ìàöèè, áàçà äàííûõ, ïðîãðàììíûå 
ìèññèè, ïëàíèðîâàíèå äâèæåíèÿ 
(ìàðøðóòà).

Áû÷êîâ È.Â.,  Ìàêñèìêèí Í.Í., 
Óëüÿíîâ Ñ.À., Õìåëüíîâ À.Å., Àí-
äðååâ Ï.Ý. ÏÐÅÄÑÒÀÂËÅÍÈÅ 
ÈÍÔÎÐÌÀÖÈÈ Î ÑÎÑÒÎßÍÈÈ 
ÂÍÅØÍÅÉ ÑÐÅÄÛ Â ÑÈÑÒÅÌÅ 
ÓÏÐÀÂËÅÍÈß ÏÎÄÂÎÄÍÎÃÎ 
ÐÎÁÎÒÀ //  Ïîäâîäíûå èññëåäî-
âàíèÿ è ðîáîòîòåõíèêà. 2008. ¹ 2 
(6). Ñ. 49–57.

 Â ñòàòüå ïðåäñòàâëåíû ðåçóëü-
òàòû èññëåäîâàíèé, ñâÿçàííûõ ñ 
ðàçðàáîòêîé áàçû äàííûõ ïðîñòðàí-
ñòâåííûõ íàáëþäåíèé (ÁÄÏÍ) äëÿ 
ñèñòåìû óïðàâëåíèÿ ÀÍÏÀ. Áàçà 
äàííûõ ïðåäíàçíà÷åíà äëÿ ñáîðà 
èíôîðìàöèè î ñîñòîÿíèè âíåøíåé 
ñðåäû è åå ïîñëåäóþùåãî âñòðàè-
âàíèÿ â ñèñòåìó óïðàâëåíèÿ. Ðàñ-
ñìàòðèâàþòñÿ ñëåäóþùèå çàäà÷è:   
ïðåäñòàâëåíèå èíôîðìàöèè î ðå-
ëüåôå ñ èñïîëüçîâàíèåì òðèàíãó-
ëÿöèè; ïîèñê êðàò÷àéøåãî ïóòè 
íà òðèàíãóëÿöèè ñ ó÷åòîì îãðàíè-
÷åíèé íà äîïóñòèìûå äëÿ ÀÍÏÀ 
òðàåêòîðèè; âûáîð ïîðÿäêà âûïîë-
íåíèÿ çàäà÷ ñ ó÷åòîì èíôîðìàöèè 
î âíåøíåé ñðåäå. 

Â ðàññìàòðèâàåìûõ àëãîðèò-
ìàõ ïëàíèðîâàíèÿ èñïîëüçóþòñÿ 
îöåíî÷íûå ôóíêöèè, ïîçâîëÿþùèå 
ó÷åñòü îãðàíè÷åíèå íà äîïóñòèìûé 
äèôôåðåíò ïðè äâèæåíèè ïîäâî-
äíîãî àïïàðàòà è îöåíèòü ñòåïåíü 
ïåðåñå÷åííîñòè ðåëüåôà â íåèññëå-
äîâàííûõ îáëàñòÿõ. Ðàáîòà ïðîòî-
òèïà ÁÄÏÍ áûëà ïðîòåñòèðîâàíà 
â  âû÷èñëèòåëüíûõ ýêñïåðèìåíòàõ 
íà ìîäåëè ÀÍÏÀ, â õîäå êîòîðûõ 
áûëà ïîêàçàíà âîçìîæíîñòü ïåðå-
ïëàíèðîâàíèÿ ìèññèè ñ ó÷åòîì íà-
êîïëåííîé â ÁÄÏÍ èíôîðìàöèè. 
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çâóêîâîé êàíàë, çîíàëüíàÿ ñòðóê-
òóðà àêóñòè÷åñêîãî ïîëÿ, àêóñòè-
÷åñêèå ñèãíàëû, ãèäðîëîãè÷åñêèå 
óñëîâèÿ, äàëüíÿÿ íàâèãàöèÿ.

Áåçîòâåòíûõ Â.Â., Áóðåíèí À.Â., 
Âîéòåíêî Å.À.,  Ìîðãóíîâ Þ.Í. 
ÎÖÅÍÊÈ ÝÔÔÅÊÒÈÂÍÎÉ ÑÊÎ-
ÐÎÑÒÈ ÐÀÑÏÐÎÑÒÐÀÍÅÍÈß 
ÍÈÇÊÎ×ÀÑÒÎÒÍÛÕ ÔÀÇÎÌÀ-
ÍÈÏÓËÈÐÎÂÀÍÍÛÕ ÑÈÃÍÀËÎÂ 
ÍÀ ÏÐÎÒßÆÅÍÍÛÕ ÒÐÀÑÑÀÕ 
ÏÐÈ  ÑËÎÆÍÛÕ ÃÈÄÐÎËÎÃÎ-
ÀÊÓÑÒÈ×ÅÑÊÈÕ ÓÑËÎÂÈßÕ È 
ÏÅÐÅÌÅÍÍÎÌ ÐÅËÜÅÔÅ ÄÍÀ 
//  Ïîäâîäíûå èññëåäîâàíèÿ è ðîáî-
òîòåõíèêà. 2008. ¹ 2 (6). Ñ. 58–63. 

Àíàëèçèðóþòñÿ ðåçóëüòàòû 
ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé 
îñîáåííîñòåé ðàñïðîñòðàíåíèÿ 
íèçêî÷àñòîòíûõ àêóñòè÷åñêèõ èì-
ïóëüñíûõ ñèãíàëîâ èç øåëüôà â 
ãëóáîêîå ìîðå, êîòîðûå ïîçâîëè-
ëè ðàçðàáîòàòü òåõíîëîãèþ óïðàâ-
ëåíèÿ ïîäâîäíûìè îáúåêòàìè íà 
ðàññòîÿíèÿõ â ñîòíè êèëîìåòðîâ ñ 
ïðèìåíåíèåì ñòàöèîíàðíûõ èñòî÷-
íèêîâ íàâèãàöèîííûõ è ñâÿçíûõ 
ñèãíàëîâ, íå òðåáóþùèõ äëèííûõ 
êàáåëüíûõ ëèíèé.

 ÓÄÊ 534.222.2; 551.463.2
Êëþ÷åâûå ñëîâà: ðàññåÿíèå 

çâóêà, ëàçåðíàÿ ôëóîðèìåòðèÿ, 
ìåëêîìàñøòàáíàÿ ñòðóêòóðà, 
ïëàíêòîí, õëîðîôèëë, äîïëåðîâ-
ñêèé ìåòîä.

Áóêèí Î.À., Áóëàíîâ À.Â., 
Áîðîâîé Ä.È., Áóëàíîâ Â.À., Êîð-
ñêîâ È.Â., Êîðîòåíêî À.À., Ìàé-
îð À.Þ., Ïîïîâ Ï.Í., Ñàëþê Ï.À., 
Ñòîðîæåíêî À.Â. ÈÑÑËÅÄÎÂÀ-
ÍÈß ÑÒÐÓÊÒÓÐÛ ÌÅËÊÎ-
ÌÀÑØÒÀÁÍÛÕ ÍÅÎÄÍÎÐÎÄ-
ÍÎÑÒÅÉ Â ØÅËÜÔÎÂÎÉ ÇÎÍÅ 
ÌÅÒÎÄÀÌÈ ÀÊÓÑÒÈ×ÅÑÊÎÃÎ 
ÇÎÍÄÈÐÎÂÀÍÈß È ËÀÇÅÐÍÎÉ 
ÔËÓÎÐÈÌÅÒÐÈÈ //  Ïîäâîäíûå 
èññëåäîâàíèÿ è ðîáîòîòåõíèêà. 
2008. ¹ 2 (6). Ñ. 63–73. 

Ïðåäñòàâëåíû ðåçóëüòàòû èñ-
ñëåäîâàíèé ñòðóêòóðû ìåëêîìàñ-
øòàáíûõ íåîäíîðîäíîñòåé â çàëèâå 
Ïåòðà Âåëèêîãî ßïîíñêîãî ìîðÿ ñ 
ïðèìåíåíèåì àêóñòè÷åñêîãî çîí-
äèðîâàíèÿ è ëàçåðíîé ôëóîðèìå-
òðèè. Àêóñòè÷åñêèå èññëåäîâàíèÿ 
îñíîâûâàëèñü íà ìåòîäå îáðàòíîãî 
ðàññåÿíèÿ çâóêà è äîïëåðîâñêîì 
èçìåðåíèè ñòðóêòóðû òå÷åíèé. 
Àêóñòè÷åñêèå ìåòîäû ïîçâîëÿëè 

îöåíèòü âêëàä äîñòàòî÷íî êðóïíûõ 
ôàçîâûõ âêëþ÷åíèé, ñîñòàâëÿþ-
ùèõ ãåòåðîãåííûå íåîäíîðîäíîñòè 
â äåÿòåëüíîì ñëîå ìîðÿ: êðóïíûé 
ïëàíêòîí (â îñíîâíîì çîîïëàí-
êòîí), ðûáà, òâåðäûå âçâåñè, ïó-
çûðüêè ãàçà è äð. Ìåòîä ëàçåðíîé 
ôëóîðèìåòðèè ïîçâîëÿë îöåíèòü 
êîíöåíòðàöèþ õëîðîôèëëà è ðàñ-
òâîðåííîãî îðãàíè÷åñêîãî âåùåñòâà 
â ìîðñêîé âîäå, ÷òî äàåò âîçìîæ-
íîñòü îöåíèòü ðàñïðåäåëåíèå ôèòî-
ïëàíêòîíà â ìîðå. Âûÿâëåíà ñëîæ-
íàÿ ïðîñòðàíñòâåííàÿ ñòðóêòóðà 
ìåëêîìàñøòàáíûõ íåîäíîðîäíî-
ñòåé ïðèïîâåðõíîñòíîãî ñëîÿ ìîðÿ 
è ïðîàíàëèçèðîâàíû õàðàêòåðíûå 
âàðèàöèè ãëóáèíû çàëåãàíèÿ òåð-
ìîêëèíà, ñâÿçàííûå ñ ïðèëèâíûìè 
òå÷åíèÿìè è âíóòðåííèìè âîëíà-
ìè ðàçëè÷íûõ ìàñøòàáîâ. Ïîêà-
çàíî, ÷òî ìåòîä àêóñòè÷åñêîãî è 
ëàçåðíîãî çîíäèðîâàíèÿ ïîçâîëÿåò 
èçó÷àòü ìåëêîìàñøòàáíóþ ñòðóê-
òóðó âîäíîé ñðåäû â øåëüôîâîé 
÷àñòè ìîðÿ è åå ïðîñòðàíñòâåííî-
âðåìåííóþ èçìåí÷èâîñòü, ñâÿçàí-
íóþ ñ ïðîÿâëåíèåì âíóòðåííèõ 
âîëí, íàëè÷èåì ïóçûðüêîâ, ïëàí-
êòîíà, òóðáóëåíòíûõ îáðàçîâàíèé, 
òâåðäûõ âçâåñåé. 

ABSTRACTS

Key words:  autonomous 
underwater vehicle, underwater 
robots, power sources, solar energy, 
wave energy, winged systems, 
hydrodynamics

Ageev M.D. THE CONCEPT OF 
AN AUV USING A SOLAR ENERGY 
AND ENERGY OF MARINE DIS-
TURBANCE // Underwater Investi-
gation and Robotics. 2008. ¹ 2 (6). 
P. 4–15. 

The increase of an autonomy 
AUV is connected to development 
new energy technologies, based on 
application  of  high capacious elec-
trochemical sources of a current and 
also on salvaging of natural power 
sources. The large significance is 
added to non-tradicional power 
sources by such, as solar and wave. 
The results of long-term researches 
on creation solar AUV (SAUV) have 
received a reflection in  the reports 
on international conferences both 
number of the journal articles and 
monographers. The problems of use 
of energy of marine disturbance 
also were discussed in a number of 

represents, but the results of these 
researches were not published. As 
a material for the given article the 
manuscripts of the articles and re-
ports have served. in which the main 
ideas and detail substantiations of 
the concept AUV on non-traditional 
power sources are stated.

Keywords:  trajectory signal 
simulation, synthetic aperture sonar 
processing algorithm, motion errors, 
autofocus.

Kostousov A.V., Kostousov 
V.B. SIMULATION OF SYNTHETIC 
APERTURE SIDE-SCAN SONAR 
DEVICE // Underwater Investiga-
tion and Robotics. 2008. ¹ 2 (6). 
P. 16–29. 

The paper is devoted to 
trajectory signal processing 
algorithms and synthetic aperture 
image construction for the side-scan 
sonar. Trajectory signal simulation 
is performed using specialized 
backward ray tracing algorithm. 
3D-scene description format and 
appropriate geometry simulation 
means are developed. Innovatory 
technique for scene reflectivity 
simulation is proposed which is 
based on the sonar texture concept. 
Numerical simulation results of sonar 
images are presented. Features of 
synthetic aperture sonar processing 
algorithm and several approaches to 
compensation of motion errors are 
discussed. In particular autofocus 
correction method based on point 
scatters response is investigated.

Keywords:  underwater robots, 
hydroacoustic signals, underwater 
sonar images, methods of compression 
and filtration.

Say S.V., Shoberg A.G., Bur-
dinskiy I.N., Naumov L.A., Zo-
lotarev V.V. ALGORITHMS OF THE 
ANALYSIS AND DIGITAL PRO-
CESSING OF UNDERWATER SO-
NAR IMAGES // Underwater Inves-
tigation and Robotics. 2008. ¹ 2 (6). 
P. 30–42. 

In work the algorithms 
of processing and analysis of 
underwater sonar images are 
represented. Among them filtration, 
compression, temporary automatic 
adjustment of an amplification, 
editing, measurement of navigational 
parameters. These algorithms are 
realized as a computer program - 
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editor, which has tested in visions of 
underwater robots created in IPMT 
FEB RAS.

Key words: underwater robots, 
electromagnetic underwater sonar, 
extended objects, receiving signals.

Kukarskikh A.K., Pavin A.M. 
ELECTROMAGNETIC SONAR 
PARAMETERS OPTIMIZATION 
BASED ON DIFFERENTIAL DE-
SIGN RECIEVER SIGNALS PRO-
CEDURE // Underwater Investiga-
tion and Robotics. 2008. ¹ 2 (6). 
P. 43–48. 

Design procedure of electromag-
netic sonar (EMS) signals near un-
derwater metal pipeline-like object 
is considered in this paper. EMS al-
locate on autonomous underwater 
vehicle. Calculations are based on 
electromagnetic field direct calcula-
tion method  on conductors surface 
in sea water and dipole description 
of EMS antennal system is used. 
Worked example of the design sig-
nals procedure is cited for real EMS 
arrangement.

Keywords: underwater robots, 
control system, external environment, 
submission of an information, data 
base, program missions,  planning of 
movement (traffic).

Bychkov I.V., Maksimkin N.N., 
Ulyanov S.A., Hmelnov A.E., An-
dreev P.E. REPRESENTATION OF 
ENVIRONMENT INFORMATION 
IN CONTROL SYSTEM OF UNDER-
WATER ROBOT // Underwater 
Investigation and Robotics. 2008. 
¹ 2(6). P. 49–57. 

The article presents the results 
of research work aimed at develop-
ment of spatial observations data-
base (SODB) for control system of 
AUV. The SODB is designed for col-
lection of information about under-
water environment to be able to use 
this information later in the control 
system. The following problems are 

considered: representation of the 
observed relief using triangulation; 
finding the shortest path on triangu-
lation with regard to the constraints 
on the admissible AUV trajectories; 
choosing the best order of execution 
of mission goals based upon the en-
vironment information. The plan-
ning algorithms under consideration 
use the estimation functions, which 
make it possible to take into account 
the constraints on the allowable for 
AUV motion angles of different and 
to assess the extent of relief bumpi-
ness in the unexplored areas. The 
SODB prototype was tested by a se-
ries of computational experiments 
using the simplified AUV model, 
which succeeded to demonstrate the 
capability to change the mission plan 
due to taking into account a new in-
formation collected into SODB.

Keywords: the underwater sound 
channel, a zone structure of acoustic 
field, acoustic signals, hydrological 
conditions, far distant navigation.

Bezotvetnyh V.V., Burenin A.V., 
Voytenko E.A.,  Morgunov Y.N. 
EVALUATIONS OF AN EFFECTIVE 
VELOCITY OF DISTRIBUTION OF 
LOW-FREQUENCY PHASE-MA-
NIPULATED SIGNALS  ON EX-
TENDED  ROUTES FOR COMPLI-
CATED HYDROLOGY-ACOUSTIC 
CONDITIONS AND VARIABLE  
BOTTOM RELIEF // Underwater 
Investigation and Robotics. 2008. 
¹ 2(6). P. 58–63. 

In this work, we analyze the re-
sults of experimental studies of the 
propagation of low-frequency broad-
band pulse signals from shelf to deep 
sea. This allowed us to develop the 
technique of control underwater ob-
jects at the distance about hundred 
kilometers with application station-
ary sources of navigation and com-
munication signals without long 
cable lines.

Keywords: sound scattering, 
laser fluorescence, small-scale 
structure, plankton, chlorophyll, 
Doppler method. 

Bukin Î.À., Bulanov A.V., Bo-
rovoy D.I., Bulanov V.A., Korskov 
I.V., Korotenko A.A., Mayor A.Yu., 
Popov P.N., Saluk P.A., Storozhenko 
A.V. THE STUDY OF SMALL-SCALE 
INHOMOGENEITIES STRUCTURE 
IN THE SHELF ZONE BY ACOUS-
TIC SOUNDING AND LASER FLU-
ORESCENCE METHODS // Under-
water Investigation and Robotics. 
2008. ¹ 2(6). P. 63–73. 

Results of researches of struc-
ture small-scale inhomogeneities in 
Peter the Great Bay of The Sea of Ja-
pan with using of acoustic sounding 
and laser fluorescence are presented. 
Acoustic researches were based on a 
method of sound backscattering and 
Doppler effect of current measure-
ment. Acoustic methods allowed 
to estimate the contribution of the 
large phase inclusions in hetero-
geneous inhomogeneities of active 
layer of the sea: the large plankton 
(basically, a zooplankton), fish, solid 
suspensions, gas bubbles, etc. Meth-
od of laser fluorescence allowed to 
estimate concentration of a chloro-
phyll and the dissolved organic mat-
ter in sea water that gives the chance 
to estimate phytoplankton distri-
bution in the sea. The complicated 
spatial structure of small-scale inho-
mogeneities of subsurface sea layer 
is detected and characteristic varia-
tions of thermocline depth, connect-
ed with tidal currents and internal 
waves of various scales are analy-
sed. It is shown, that the method of 
acoustic and laser sounding allows 
to study small-scale structure of the 
water environment in a shelf zone 
of the sea and its spatio-temporal 
variability connected with internal 
waves, presence of bubbles,  plank-
ton, turbulent formations, solid 
suspensions. 




