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Àêòóàëüíîñòü çàäà÷è. Íåðàçðóøàþùèì ìåòîäàì
èçó÷åíèÿ àðõåîëîãè÷åñêèõ îáúåêòîâ, â òîì ÷èñëå
ãåîôèçè÷åñêèì, íåò àëüòåðíàòèâû ïðè îáíàðóæå-
íèè àðõåîëîãè÷åñêèõ îáúåêòîâ, óñòàíîâëåíèè
ñòðóêòóðû áåç èõ âñêðûòèÿ. Íàëè÷èå ãåîôèçè÷å-
ñêèõ àíîìàëèé îáóñëîâëåíî êîíòðàñòîì ôèçè÷å-
ñêèõ ñâîéñòâ ãðóíòîâ è èñêîìûõ îáúåêòîâ (íàìàã-
íè÷åííîñòè â ñëó÷àå ñ ìàãíèòíîé ñú¸ìêîé).
Ìàëîãëóáèííàÿ ãåîôèçèêà õîðîøî çàðåêîìåíäîâà-
ëà ñåáÿ ïðè àðõåîëîãè÷åñêèõ èññëåäîâàíèÿõ â ñèëó
âûñîêîé ñòàáèëüíîñòè ðåçóëüòàòîâ. Âàðèàöèè ñî-
äåðæàíèÿ ìàãíèòíûõ ìèíåðàëîâ íà íåñêîëüêî ïðî-
öåíòîâ ìîãóò â íåñêîëüêî ðàç è ïîðÿäêîâ èçìå-
íèòü íàìàãíè÷åííîñòü ãðóíòà è ñîçäàòü çàìåòíóþ
àíîìàëèþ ìàãíèòíîãî ïîëÿ. Ìàãíèòíàÿ ñúåìêà
ìíîãèõ ïîñåëåíèé ýïîõè áðîíçû íà Þæíîì Óðàëå
(“Àðêàèì”, “Êàìåííûé Àìáàð”, “Ñàðûì-Ñàêëû”,
“Âîðîâñêàÿ ßìà”) [1, 2, 7, 8, 12], òðèïîëüñêîãî
ïîñåëåíèÿ â Óêðàèíå (“Ãëûáî÷îê”) [3] õîðîøî çà-
ðåêîìåíäîâàëà ñåáÿ ïðè êàðòèðîâàíèè ôîðòèôèêà-
öèé è èíòåðüåðà ãîðîäèù, ïîñêîëüêó ìàãíèòíûå
ñâîéñòâà îáîææ¸ííûõ ãëèí è äðóãèõ ãðóíòîâ â
êóëüòóðíîì ñëîå ïîâûøåíû ïî ñðàâíåíèþ ñ ìàã-
íèòíûìè ñâîéñòâàìè îêðóæàþùèõ ïî÷â.

Ìàãíèòîìåòðè÷åñêàÿ ñú¸ìêà àðõåîëîãè÷åñêèõ
îáúåêòîâ âûïîëíÿåòñÿ îáû÷íî ïî ñåòè îò 1×1 ì äî

4×4 ì â ïðåäåëàõ ïëàíøåòîâ ðàçìåðîì îò 50×50 ì
äî 100×100 ì. Â êàæäîé òî÷êå íàáëþäåíèé èçìå-
ðÿåòñÿ ìîäóëü ìàãíèòíîé èíäóêöèè Â ãåîìàãíèò-
íîãî ïîëÿ. Òî÷íîñòü îòñ÷åòà ïðèìåíÿåìûõ äëÿ àð-
õåîëîãè÷åñêèõ èññëåäîâàíèé ïðîòîííûõ è
êâàíòîâûõ ìàãíèòîìåòðîâ íå ïðåâûøàåò ±1–2 íÒë,
ñðåäíåêâàäðàòè÷åñêàÿ ïîãðåøíîñòü ñú¸ìêè íå ïðå-
âîñõîäèò âåëè÷èíó ε = (2–5) íÒë. Ìèíèìàëüíàÿ
àìïëèòóäà óâåðåííî âûäåëÿåìûõ ëîêàëüíûõ ìàã-
íèòíûõ àíîìàëèé Amin = 3ε, ò. å. 6–12 íÒë [3].

×òîáû íàä¸æíî âîññîçäàòü ñòðîåíèå àðõåîëî-
ãè÷åñêîãî îáúåêòà, íóæíî ðåøèòü îáðàòíóþ çàäà-
÷ó ìàãíèòîìåòðèè. Îäíàêî ââèäó íåêîððåêòíîñòè
îáðàòíîé çàäà÷è èíòåðïðåòàöèÿ ïîëó÷åííûõ ìà-
òåðèàëîâ îêàçûâàåòñÿ íåîäíîçíà÷íîé. Îñîáåííî
íåáëàãîïðèÿòíû äëÿ èçó÷åíèÿ ñðåäû ñ ìàëûìè ïî
ñðàâíåíèþ ñ ãëóáèíîé çàëåãàíèÿ ãåîìåòðè÷åñêè-
ìè ðàçìåðàìè (áîëüøîå âëèÿíèå ïðèíöèïà ýêâè-
âàëåíòíîñòè) è êîíòðàñòíûìè ýëåêòðîìàãíèòíûìè
ñâîéñòâàìè (ýêðàííûå ýôôåêòû). Äîïîëíèòåëü-
íûå òðóäíîñòè ñâÿçàíû ñ òåõíè÷åñêèìè, ïðèðîä-
íûìè è ãåîëîãè÷åñêèìè ïîìåõàìè. Âûäåëåíèå íà
èõ ôîíå ïîëåçíûõ àíîìàëèé òðåáóåò ïðèìåíåíèÿ
ñïåöèàëüíîé àïïàðàòóðû ñ âûñîêîé ïîìåõîçàùè-
ùåííîñòüþ è íàêîïëåíèåì ñèãíàëîâ, à òàêæå ñòà-
òèñòè÷åñêèõ ñïîñîáîâ îáðàáîòêè èíôîðìàöèè [5].
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Â ñòàòüå ðàññìàòðèâàåòñÿ ìåòîäèêà äëÿ èíòåðïðåòàöèè è óòî÷íåíèÿ ïîëîæåíèÿ àðõåîëîãè÷åñêèõ îáúåêòîâ ñ
ïîìîùüþ ìåòîäà ôèëüòðàöèè â ýêâèâàëåíòíîì ñëîå. Çàäà÷à ñîñòîèò â òîì, ÷òîáû âûäåëèòü âñå íåîáõîäèìûå
àíîìàëèè, âêëþ÷àÿ àíîìàëèè ìàëîé àìïëèòóäû, â ÷èñòîì âèäå è ïðåäñòàâèòü èõ â íàãëÿäíîé ôîðìå. Ñ ýòîé
öåëüþ ïðîèçâåäåíû èñêëþ÷åíèå ðåãèîíàëüíîãî ôîíà è ôèëüòðàöèÿ ïîìåõ. Èñïîëüçîâàíî àíàëèòè÷åñêîå ïðî-
äîëæåíèå ââåðõ êàê ñïîñîá ðàçäåëåíèÿ èñòî÷íèêîâ íà ðàçëè÷íûõ ãëóáèíàõ. Ïðåäëîæåí àëãîðèòì âîññòàíîâëå-
íèÿ ïîòåíöèàëüíîãî ïîëÿ ïî ðàñïðåäåëåíèþ ýêâèâàëåíòíûõ èñòî÷íèêîâ: èñêëþ÷åíèå ðåãèîíàëüíîãî ôîíà;
íàõîæäåíèå ðàçíîñòíîãî ïîëÿ îñòàòî÷íûõ àíîìàëèé; âû÷èñëåíèå íàìàãíè÷åííîñòè îò ñëîÿ ýêâèâàëåíòíûõ
èñòî÷íèêîâ; ôèëüòðàöèÿ àíîìàëèé. Ñäåëàíî äîïóùåíèå, ÷òî äàííûå ãðàâè- è ìàãíèòíîãî ïîëÿ íå ñîäåðæàò
ÿâíî èíôîðìàöèè î ãëóáèíå èñòî÷íèêîâ è ÷òî íàáëþäåííîå ìàãíèòíîå ïîëå ÿâëÿåòñÿ ñóììîé ðåãèîíàëüíîãî
ïîëÿ, îñòàòî÷íîãî ïîëÿ è îáîáù¸ííîãî øóìà. Èñïîëüçîâàí íàáîð âçàèìíî íå êîððåëèðóåìûõ ðàñïðåäåëåíèé
òîíêîñëîèñòûõ èñòî÷íèêîâ íà ðàçíûõ ãëóáèíàõ äëÿ ìîäåëèðîâàíèÿ ïîëÿ. Íà îñíîâå àíàëèçà ìàãíèòíûõ äàí-
íûõ îñóùåñòâë¸í ïåðåñ÷¸ò ââåðõ ìàãíèòíûõ àíîìàëèé ñ öåëüþ èõ àðõåîëîãè÷åñêîãî èñòîëêîâàíèÿ. Â ðåçóëüòàòå
àíàëèòè÷åñêîãî ïðîäîëæåíèÿ àíîìàëèè ðàçäåëåíû ïî ãëóáèííîñòè èñòî÷íèêîâ. Ïî ðàññ÷èòàííîìó ïîëþ îò
èñòî÷íèêîâ â ýêâèâàëåíòíîì ñëîå îïðåäåëåíû êîíòóðû àíîìàëèé. Äîïîëíèòåëüíûé ðàñ÷¸ò ãîðèçîíòàëüíîãî
ãðàäèåíòà ìàãíèòíîé èíäóêöèè äàë âîçìîæíîñòü óòî÷íèòü êëàññèôèêàöèþ ëîêàëüíûõ àíîìàëèé ïî àìïëèòó-
äå. Ðåçóëüòàòû èíòåðïðåòàöèè èìåþò êà÷åñòâåííûé õàðàêòåð, íî èõ èñïîëüçîâàíèå äàëî âîçìîæíîñòü ëîêàëè-
çîâàòü ìåñòà ðàñêîïîâ.

Êëþ÷åâûå ñëîâà: àðõåîëîãèÿ, ìàãíèòîìåòðèÿ, àíàëèòè÷åñêîå ïðîäîëæåíèå, òîíêîñëîèñòàÿ ñðåäà, ýêâèâàëåíò-
íûå èñòî÷íèêè.



53ISSN 1684-2189    ÃÅÎ²ÍÔÎÐÌÀÒÈÊÀ, 2015, ¹ 3 (55)

© Î.À. ×åðíàÿ, Þ.È. Äóáîâåíêî

Íà ñòàäèè ïåðâè÷íîé îáðàáîòêè ìàãíèòîìåò-
ðè÷åñêèõ äàííûõ íåîáõîäèìî âûïîëíèòü ïðîöå-
äóðó óðàâíèâàíèÿ ñèñòåìû ïëàíøåòîâ, ò. å. ïðè-
âåñòè ìàãíèòíîå ïîëå ó÷àñòêà ñú¸ìêè ê åäèíîìó
óðîâíþ [4]. Óðàâí¸ííîå òàêèì îáðàçîì ìàãíèòíîå
ïîëå ïðåäñòàâèì ñóììîé òð¸õ ñîñòàâëÿþùèõ:

( ) ( ) ( ) ( )B x A x R x P x= + + ,

ãäå A(õ) – ëîêàëüíûå àíîìàëèè îò àðõåîëîãè÷å-
ñêèõ îáúåêòîâ; R(x) – ðåãèîíàëüíîå ïîëå ãåîëîãè-
÷åñêîé ïðèðîäû; Ð(õ) – àíîìàëèè-ïîìåõè â ðå-
çóëüòàòàõ íàáëþäåíèé, ñâÿçàííûå ñ ïîãðåøíîñòüþ
ìàãíèòîìåòðîâ, íåäîó÷¸òîì êîðîòêîïåðèîäè÷åñêèõ
âàðèàöèé ìàãíèòíîãî ïîëÿ, íàëè÷èåì ìàãíèòíûõ
íåîäíîðîäíîñòåé â âåðõíåì ñëîå ïî÷âû è àðõåî-
ëîãè÷åñêèõ îáúåêòîâ. Íàáëþä¸ííîå ìàãíèòíîå
ïîëå, â êîòîðîì ïðîÿâëÿþòñÿ îäíîâðåìåííî âñå
òèïû àíîìàëèé, èìååò ñëîæíûé õàðàêòåð è ìàëî-
ïðèãîäíî äëÿ óâåðåííîãî âûäåëåíèÿ àðõåîëîãè-
÷åñêèõ îáúåêòîâ.

Çàäà÷à ñîñòîèò â òîì, ÷òîáû âûäåëèòü âñå èñ-
êîìûå àíîìàëèè (â òîì ÷èñëå ìåëêèå) â ÷èñòîì
âèäå è ïðåäñòàâèòü èõ â íàãëÿäíîé ôîðìå. Äëÿ
ýòîãî íóæíî âûïîëíèòü äâå ïðîöåäóðû: ñíÿòèå
(èñêëþ÷åíèå) ðåãèîíàëüíîãî ôîíà è ôèëüòðàöèþ
ïîìåõ.

Âûäåëåíèå ëîêàëüíûõ àíîìàëèé. Äëÿ ðàçäåëå-
íèÿ ðåãèîíàëüíûõ è ëîêàëüíûõ àíîìàëèé ìîãóò
áûòü èñïîëüçîâàíû ðàçëè÷íûå ìåòîäû:
1) óñðåäíåíèå íàáëþä¸ííîãî ïîëÿ;
2) âû÷èñëåíèå âàðèàöèé ìàãíèòíîãî ïîëÿ ïî ìå-

òîäó Á. Àíäðååâà;
3) êîððåëÿöèîííûé ìåòîä: îïðåäåëåíèå è èñêëþ-

÷åíèå òðåíäà (ëèíåéíîãî/íåëèíåéíîãî ðåãèî-
íàëüíîãî ïîëÿ);

4) àíàëèòè÷åñêîå ïðîäîëæåíèå àíîìàëèé â âåðõ-
íåå ïîëóïðîñòðàíñòâî è âû÷èñëåíèå îñòàòî÷-
íûõ àíîìàëèé;

5) âûäåëåíèå ðåãèîíàëüíîãî ïîëÿ ñ ïîìîùüþ
ôèëüòðîâ, ïîäàâëÿþùèõ ëîêàëüíûå àíîìàëèè
è ïîìåõè.
Ïîäîáíûå ïðåîáðàçîâàíèÿ (òðàíñôîðìàöèè)

âûïîëíÿþò êàê ïî ïëîùàäè, òàê è ïî ïðîôèëÿì.
Ïðè âûáîðå ïëîùàäíîãî èëè ïðîôèëüíîãî âàðè-
àíòà òðàíñôîðìàöèé ó÷èòûâàþò îñîáåííîñòè ôîíà
ïîìåõ. Êàæäûé èç óïîìÿíóòûõ ìåòîäîâ èìååò è
ïðåèìóùåñòâà, è íåäîñòàòêè. Â ðàáîòå [3] ïðîèç-
âåäåíà êîëè÷åñòâåííàÿ õàðàêòåðèñòèêà ðàçëè÷íûõ
ìåòîäîâ âûäåëåíèÿ ëîêàëüíûõ ìàãíèòíûõ àíîìà-
ëèé. Ïðè ñðàâíåíèè âñåõ ïîëó÷åííûõ ðåçóëüòà-
òîâ óñòàíîâëåíî, ÷òî ìåòîä âûäåëåíèÿ ëîêàëüíûõ
àíîìàëèé, îñíîâàííûé íà òðåíä-àíàëèçå èñõîä-
íûõ äàííûõ, âûãîäíî îòëè÷àåòñÿ îò äðóãèõ ðàñ-
ñìîòðåííûõ ìåòîäîâ è åãî ìîæíî ðåêîìåíäîâàòü
êàê ëó÷øåå ñðåäñòâî ðàçäåëåíèÿ ëîêàëüíûõ è ðå-
ãèîíàëüíûõ àíîìàëèé ïðè îáðàáîòêå ìàòåðèàëîâ
ìàãíèòîìåòðè÷åñêèõ ñúåìîê àðõåîëîãè÷åñêèõ
îáúåêòîâ. Íåäîñòàòêîì æå êîððåëÿöèîííîãî ìåòî-

äà ÿâëÿåòñÿ òî, ÷òî â ïðîöåññå ðàñ÷åòà ëîêàëüíûõ
àíîìàëèé ôèëüòðàöèè ïîìåõ íå ïðîèñõîäèò. Ïî-
ýòîìó ñëåäóþùàÿ çàäà÷à îáðàáîòêè ñîñòîèò â òîì,
÷òîáû ïîäàâèòü ïîìåõè, ìàêñèìàëüíî ñîõðàíèâ
ïîëåçíûå àíîìàëèè. Îòìå÷åíî òàêæå, ÷òî ïðèåì-
ëåìûå ðåçóëüòàòû ìîæíî ïîëó÷èòü íà îñíîâå ïå-
ðåñ÷åòà íàáëþäåííîãî ïîëÿ â âåðõíåå ïîëóïðî-
ñòðàíñòâî èëè ïóòåì ïðèìåíåíèÿ ýíåðãåòè÷åñêîãî
ôèëüòðà. Ïðè ïåðåñ÷åòå ââåðõ ìåòîäîì àíàëèòè-
÷åñêîãî ïðîäîëæåíèÿ àíîìàëèé â âåðõíåå ïîëó-
ïðîñòðàíñòâî óçêèå êðóòûå ëîêàëüíûå àíîìàëèè
è ïîìåõè áûñòðî çàòóõàþò. Íà íàø âçãëÿä, ýòî
íåîñïîðèìîå ïðåèìóùåñòâî äàííîãî ìåòîäà.
Ïëàâíûå øèðîêèå ðåãèîíàëüíûå àíîìàëèè ñ íå-
áîëüøèì ãðàäèåíòîì ïîëÿ óìåíüøàþòñÿ ñ âûñî-
òîé çíà÷èòåëüíî áîëåå ìåäëåííî, â ñâÿçè ñ ÷åì íà
íåêîòîðîé âûñîòå Í íàä óðîâíåì íàáëþäåíèé ñî-
õðàíÿåòñÿ ãëàâíûì îáðàçîì ðåãèîíàëüíàÿ êîìïî-
íåíòà ïîëÿ, õîòÿ è íåñêîëüêî îñëàáëåííàÿ.

Íàìè èçó÷åíà âîçìîæíîñòü èñïîëüçîâàíèÿ
ôèëüòðàöèè ñ ïîìîùüþ àíàëèòè÷åñêîãî ïðîäîë-
æåíèÿ â âåðõíåå ïîëóïðîñòðàíñòâî â êà÷åñòâå ñïî-
ñîáà ðàçäåëåíèÿ âîçìóùàþùèõ èñòî÷íèêîâ íà ðàç-
ëè÷íûõ ãëóáèíàõ [11]. Ñäåëàíû äîïóùåíèÿ îá
óïðîù¸ííîì ðàññìîòðåíèè ãåîëîãè÷åñêîé ñðåäû.
Ïðåæäå âñåãî ñëåäóåò èìåòü â âèäó, ÷òî ãðàâè- è
ìàãíèòíûå äàííûå íå ñîäåðæàò ÿâíî èíôîðìàöèè
î ãëóáèíå çàëåãàíèÿ èñòî÷íèêîâ àíîìàëèé.

Â ðåçóëüòàòå ðåøåíèÿ ñîîòâåòñòâóþùåé ïðÿ-
ìîé çàäà÷è âñåãäà ìîæíî ñîçäàòü ëþáóþ ìîäåëü
íàáëþä¸ííîãî ïîëÿ ïî ðàñïðåäåëåíèþ çíà÷åíèé
íàìàãíè÷åííîñòè (èëè ïëîòíîñòè) íà ïîâåðõíîñòè
èçìåðåíèé. Îäíàêî òàêîå ôîðìàëüíîå ìàòåìàòè-
÷åñêîå ðåøåíèå ëèøü â èñêëþ÷èòåëüíûõ ñëó÷àÿõ
áóäåò èìåòü ãåîëîãè÷åñêè çíà÷èìîå ñîäåðæàíèå.
Èñõîäÿ èç ýòîãî, â êà÷åñòâå ìîäåëè ñðåäû èñ-
ïîëüçîâàíî ñåìåéñòâî âçàèìíî íå êîððåëèðóåìûõ
ðàñïðåäåëåíèé òîíêîñëîèñòûõ èñòî÷íèêîâ ñ öå-
ëüþ ðåøåíèÿ ïðÿìîé çàäà÷è – âû÷èñëåíèÿ ìîäå-
ëè ïîëÿ. Ñëåäñòâèå ðåøåíèÿ – ýêâèâàëåíòíûé íà-
áîð øàáëîíîâ ïîëåçíîãî ñèãíàëà. Òàêîé ïðè¸ì
îçíà÷àåò, ÷òî ïîëÿ, âû÷èñëåííûå äëÿ ðàçíûõ çíà-
÷åíèé ãëóáèí èñòî÷íèêîâ, èìåþò íóëåâóþ êîððå-
ëÿöèþ. Äàííîå óñëîâèå íå ñòîëü ñòðîãîå, êàê êà-
æåòñÿ, ïîñêîëüêó ìíîæåñòâî ðàñïðåäåëåíèé
íåîäíîðîäíîñòè âî âìåùàþùåé ñðåäå, âîîáùå ãî-
âîðÿ, ìîæåò èìåòü êàê ïîëîæèòåëüíóþ, òàê è îò-
ðèöàòåëüíóþ êîððåëÿöèþ. Ïîýòîìó äîïóùåíèå î
íóëåâîé êîððåëÿöèè – ÷àñòíûé ñëó÷àé íåéòðàëü-
íîãî ðàñïðåäåëåíèÿ. Â ôèçè÷åñêîì ñìûñëå ïîäîá-
íûå ðàñïðåäåëåíèÿ ïðåäñòàâëÿþò ñîáîé ñëîè ñ
ýêâèâàëåíòíûìè èñòî÷íèêàìè, è ê èõ îáðàáîòêå
ìîæíî ïðèâëå÷ü ñîîòâåòñòâóþùèå ìåòîäû ôèëüò-
ðàöèè ïî ýêâèâàëåíòíûì èñòî÷íèêàì.

Ìîäèôèêàöèÿ ìåòîäà èññëåäîâàíèÿ. Ïðåäëàãà-
åòñÿ ñëåäóþùèé àëãîðèòì âîññòàíîâëåíèÿ ïîòåí-
öèàëüíîãî ïîëÿ ïî ýêâèâàëåíòíîìó ðàñïðåäåëå-
íèþ èñòî÷íèêîâ.
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1. Èçâëå÷åíèå ðåãèîíàëüíîãî ôîíà îò èñòî÷íè-
êîâ, íàõîäÿùèõñÿ íà ãëóáèíå h0, ïóò¸ì àíà-
ëèòè÷åñêîãî ïðîäîëæåíèÿ íàáëþä¸ííîãî ïîëÿ
íà âûñîòó 2h0 ïî èçâåñòíûì ñîîòíîøåíèÿì.
Â ñïåêòðàëüíîé îáëàñòè îïòèìàëüíûé ôèëüòð
äëÿ òàêîé îïåðàöèè

( ) ( )02e x h
rF x − ⋅=

ëåãêî ðåàëèçóåòñÿ â ñðåäå MatLab 2011.
2. Íàõîæäåíèå ðàçíîñòíîãî ïîëÿ îñòàòî÷íûõ

àíîìàëèé ïóò¸ì èçâëå÷åíèÿ ðåãèîíàëüíîãî
ïîëÿ èç ïîëíîãî ìàãíèòíîãî ïîëÿ (ëåãêî îñó-
ùåñòâèìî â ñðåäå Origin 9).

3. Âû÷èñëåíèå íàìàãíè÷åííîñòè â çàäàííîé îá-
ëàñòè îò ñëîÿ ýêâèâàëåíòíûõ èñòî÷íèêîâ, ðàñ-
ïîëîæåííîãî ìåæäó ãëóáèíàìè h1 è h2, ïóò¸ì
íàõîæäåíèÿ ðàçíèöû îïåðàòîðîâ àíàëèòè÷å-
ñêîãî ïðîäîëæåíèÿ ââåðõ íà âûñîòàõ 2h1 è 2h2

(âû÷èñëåíèå ðàçíîñòè îò ïåðåñ÷¸òà ââåðõ ñäâî-
åííûõ çíà÷åíèé ñîîòâåòñòâóþùèõ ãëóáèí), â
ñïåêòðàëüíîé îáëàñòè îïòèìàëüíûé ôèëüòð
äëÿ òàêîé îïåðàöèè:

( ) ( ) ( )1 22 2e exh xh
slF x − −= − .

4. Ôèëüòðàöèÿ àíîìàëèé. Àíîìàëèè, èìåþùèå
èñòî÷íèê âíóòðè ñëîÿ ýêâèâàëåíòíûõ èñòî÷-
íèêîâ, âûäåëÿþòñÿ áîëåå ðåëüåôíî ïîñëå
ôèëüòðàöèè (èñïîëíåííîé â ïðîãðàììå
Cooper’s SignProc 1.56).
Ñëåäóåò ó÷èòûâàòü, ÷òî â ñëàáîãðàäèåíòíîì

ìîçàè÷íîì ïîëå, îñëîæí¸ííîì ðåçêèìè ñòðóêòóð-
íûìè íåñîãëàñèÿìè, îïðåäåë¸ííîñòü â çàâèñèìîñ-
òè àíîìàëèÿ – ãëóáèíà òåðÿåòñÿ. Ðåêîìåíäóåì èñ-
ïîëüçîâàòü àëüòåðíàòèâíûå ìåòîäû ôèëüòðàöèè
(ãàðìîíè÷åñêèé àíàëèç [13], ôèëüòðû Âèíåðà [6]).

Ïðèìåð îáðàáîòêè ýêñïåðèìåíòàëüíûõ äàííûõ.
Èçëîæåííûé âûøå ñïîñîá êà÷åñòâåííîé ôèëüò-
ðàöèè ìàãíèòíûõ àíîìàëèé ïðèìåíèì ê îáðàáîò-
êå äàííûõ ïîëíîãî ìàãíèòíîãî ïîëÿ, ïîëó÷åííûõ
ïðè äåòàëüíîì èññëåäîâàíèè àðõåîëîãè÷åñêîãî
îáúåêòà â Pineview ïàðêå (ÑØÀ). Èñõîäíûå äàí-
íûå âçÿòû èç ðåïîçèòîðèÿ www.ngdc.noaa.gov.

Çäåñü ðåàëèçîâàí ïîýòàïíûé ïåðåñ÷¸ò àíîìà-
ëèé ïîëíîãî ìàãíèòíîãî ïîëÿ ââåðõ íà âûñîòû
0,5; 1,5; 2 è 4 ì ñîîòâåòñòâåííî (ðèñ. 1) íà ðàâ-
íèííîì ó÷àñòêå òåððèòîðèè ïàðêà 30×80 ì (ãîðè-
çîíòàëüíûé ìàñøòàá – â ìåòðàõ, ìàãíèòíàÿ èí-
äóêöèÿ – â íàíîòåñëà, êîíòóðû èçîëèíèé
ïðîâåäåíû ÷åðåç 25 íÒë). Ïåðåñ÷¸ò îñóùåñòâëÿåò-

Ðèñ. 1. Ïîýòàïíûé ïåðåðàñ÷åò àíîìàëèè ïîëíîãî ìàãíèòíîãî ïîëÿ: à – èñõîäíûå äàííûå (àíîìàëèÿ ∆Ò, íTë); ðåçóëüòà-
òû ïðîäîëæåíèÿ ïîëÿ ââåðõ: á – íà 0,5; â – íà 1,5; ã – íà 2; ä – íà 4 ì

à á â

ã ä
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ñÿ ñ öåëüþ ïîäàâèòü êîðîòêîâîëíîâîé øóì è âû-
äåëèòü ëîêàëüíûå àíîìàëèè.

×åðíûå òî÷êè íà ðèñ.1, à îáîçíà÷àþò ðàñïî-
ëîæåíèå ïóíêòîâ èçìåðåíèé ñ ìàãíèòîìåòðîì.
Ïðè ýòîì íà ðèñ. 1, á–ä íèæíèé êðàé ó÷àñòêà
îáðåçàí âñëåäñòâèå âûñîêîãðàäèåíòíîãî øóìà
(áëèçîñòü ê ìåòàëëè÷åñêîé îãðàäå, óäàëåíî èç àíà-
ëèçà), à òàêæå èñêëþ÷åíû (ïðîïóùåííûå òî÷êè)
íåêîòîðûå íàáëþäåíèÿ íà ïðîôèëÿõ ââèäó íèç-
êîãî êà÷åñòâà. Ïîâòîðèòü íàáëþäåíèÿ íåâîçìîæ-
íî â ñèëó èçìåíåíèÿ òåõíîëîãè÷åñêèõ óñëîâèé
(ðàñêîïû, îáâîäíåíèå è ò. ï.). Äàæå â ïåðèîä èç-
ìåðåíèé ìíîãèå àíîìàëèè èç èíòåðåñóþùåãî íàñ
ìåòðîâîãî äèàïàçîíà ïîïàëè â ïðîáëåìíûå ïî óñ-
ëîâèÿì èçìåðåíèé çîíû.

Ìàãíèòíûå àíîìàëèè ðàññ÷èòàíû îò ñëîÿ ýê-
âèâàëåíòíûõ èñòî÷íèêîâ â SignProc 1.56 [9, 10]
ïóò¸ì äèôôåðåíöèðîâàíèÿ, ïðîäë¸ííîãî íà ñîîò-
âåòñòâóþùèé óðîâåíü ìàãíèòíîãî ïîëÿ ìåæäó
óðîâíÿìè 0,5–1,5; 1–2 è 2–4 ì (ðèñ. 2). Ñëîè
çàäàííûõ èñòî÷íèêîâ àïðèîðè ñîäåðæàò êîððåëè-
ðóåìûå ðåøåíèÿ. Êðàòêèé êà÷åñòâåííûé àíàëèç
ïîëó÷åííîãî ïîëÿ ïîçâîëÿåò ïðåäïîëîæèòü, ÷òî ñ
òî÷êè çðåíèÿ ïëàíèðóåìûõ ðàñêîïîê íàèáîëüøèé
èíòåðåñ ïðåäñòàâëÿþò àíîìàëèè ñ öåíòðàìè â êî-
îðäèíàòàõ (ïî ñåòè ó÷àñòêà) (x, y) = (8, 50); (8, 28);
(30, 22). Ýòè òðè àíîìàëèè ëèáî ñîäåðæàò çàìåò-
íîå êîëè÷åñòâî ìàãíèòíîãî ìàòåðèàëà âîçëå ïî-
âåðõíîñòè (2–4 ì), ëèáî âûçâàíû âîçìóùàþùè-
ìè òåëàìè, ðàñïîëîæåííûìè íà çíà÷èòåëüíîé
ãëóáèíå (17–20 ì ïîä ïîâåðõíîñòüþ).

Îáñóæäåíèå è àíàëèç ðåçóëüòàòîâ. Êà÷åñòâåí-
íûé àíàëèç èñõîäíîãî ïîëÿ (ñì. ðèñ. 1, à) è åãî
òðàíñôîðìàöèé (ðèñ. 1, á–ä) ïîäòâåðäèë, ÷òî â
îáùåì ñëó÷àå ïðîäîëæåíèå ââåðõ íà âåëè÷èíó,
ðàâíóþ øàãó ïî ïðîôèëþ (0,5 ì), íå äà¸ò çíà÷è-
òåëüíîé “ïðèáàâêè” â ðàçðåøåíèè, íî èíîãäà ñó-
ùåñòâåííî ñíèæàåò âûñîêî÷àñòîòíûé (êîðîòêî-
âîëíîâîé) øóì.

Íàëîæåíèå ñåòè òî÷åê íàáëþäåíèé (ðèñ. 1) íà
òå æå òî÷êè çíà÷åíèé ìàãíèòíîãî ïîëÿ (ðèñ. 2, â),
ïîëó÷åííûõ ïðè ðàñ÷¸òå ïðÿìîãî ýôôåêòà îò ñëîÿ
ýêâèâàëåíòíûõ èñòî÷íèêîâ íà èíòåðâàëå ãëóáèí
1–2 ì (ðèñ. 3), ïîêàçàëî, ÷òî ñëåäóåò ñ êðàéíåé
îñòîðîæíîñòüþ òðàêòîâàòü äâå çíà÷èòåëüíûå àíî-
ìàëèè íà çàïàäíîì êðàþ ó÷àñòêà êàðòû. Õîòÿ
áîëüøèíñòâî òî÷åê íàáëþäåíèé è ïîäòâåðæäàåò
ôèêñèðîâàíèå ýòèõ àíîìàëèé, êà÷åñòâåííûé àíà-
ëèç óêàçûâàåò íà âûñîêóþ âåðîÿòíîñòü ãëóáèííî-
ãî ïðîèñõîæäåíèÿ àíîìàëüíûõ èñòî÷íèêîâ. Ê òî-
ìó æå, îíè ñèëüíî êîððåëèðóþò ñ ïðîôèëÿìè
íàáëþäåíèé, íà êîòîðûõ èñêëþ÷åíî ìíîãî (15 %)
íàáëþäåíèé ñ ïîâûøåííûì øóìîì.

Ïîñëåäóþùåå íàëîæåíèå çíà÷åíèé ìàãíèòíîãî
ïîëÿ, ðàññ÷èòàííûõ íà òîì æå èíòåðâàëå ãëóáèí
1–2 ì ðàñïîëîæåíèÿ ñëîÿ ýêâèâàëåíòíûõ èñòî÷-
íèêîâ, íî ñ áîëüøåé äåòàëüíîñòüþ (ðèñ. 3, á, êîí-
òóð ÷åðåç 2 íTë), ïîäòâåðæäàåò ïðåäûäóùèé âû-
âîä. Çäåñü òî÷êè õàðàêòåðèçóþò ìàêñèìàëüíûå
çíà÷åíèÿ ãîðèçîíòàëüíîãî ãðàäèåíòà ïîëÿ. Ïî èõ
ðàñïîëîæåíèþ ìîæíî êà÷åñòâåííî îöåíèòü ïîëî-
æåíèå ãðàíèö âîçìóùàþùèõ òåë íèæå ïîâåðõíîñ-
òè íàáëþäåíèé. Â äàííîì ñëó÷àå îñîáåííîñòè ïîëÿ
âîçëå ñåâåðíîãî êðàÿ êàðòû ìåíåå âûðàæåíû ñî
ñæàòûì êîíòóðîì è ïîä÷¸ðêíóòû çíà÷èòåëüíûì
ãîðèçîíòàëüíûì ãðàäèåíòîì ìàãíèòíîãî ïîëÿ. Ýòî
îçíà÷àåò ìåíüøóþ âåðîÿòíîñòü ñîäåðæàòåëüíîãî
èñòîëêîâàíèÿ (ñîìíèòåëüíûå èñòî÷íèêè).

Àëüòåðíàòèâíûå èññëåäîâàíèÿ. Â ðàáîòå [12]
èññëåäîâàíà âîçìîæíîñòü âîññòàíîâëåíèÿ ìîäåëè
ìàãíèòíûõ ñâîéñòâ íèæå ïîâåðõíîñòè íàáëþäå-
íèé íà îñíîâå ðåøåíèÿ îáðàòíîé çàäà÷è ìàãíèòî-
ìåòðèè ñ ïîìîùüþ àäàïòèâíîãî ìåòîäà Êî÷íåâà
(â ïðîãðàììå ADGM-3D). Àâòîðàìè óñïåøíî âîñ-
ñòàíîâëåíà ïîñëîéíàÿ ìàãíèòíàÿ âîñïðèèì÷èâîñòü
äëÿ ìîäåëè èç 3 ñëî¸â. Ýòó ìåòîäèêó ìîæíî ðåêî-
ìåíäîâàòü äëÿ ïàðàëëåëüíîãî êîíòðîëÿ âû÷èñëå-
íèé.

Ðèñ. 2. Ìàãíèòíûå àíîìàëèè, ðàññ÷èòàííûå îò ñëîÿ ýêâèâàëåíòíûõ èñòî÷íèêîâ â ñëîÿõ: à – 0,5–1,5, á – 1–2; â – 2–4 ì

à á â
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Äåòàëüíîå èññëåäîâàíèå [3] îáîñíîâûâàåò ìå-
òîäèêó âîññòàíîâëåíèÿ ìàãíèòíûõ ñâîéñòâ ïðè-
ïîâåðõíîñòíûõ îáúåêòîâ ãåîëîãè÷åñêîé ñðåäû ïî
äàííûì ìàãíèòîìåòðèè (ìîäóëÿ ìàãíèòíîé èí-
äóêöèè Â ãåîìàãíèòíîãî ïîëÿ). Â ñòàòüå [3] èññëå-
äîâàíû ðàçëè÷íûå ìåòîäû ðàçäåëåíèÿ àíîìàëèé
(óñðåäíåíèå; âû÷èñëåíèå âàðèàöèé; èñêëþ÷åíèå
ðåãèîíàëüíîãî ôîíà; àíàëèòè÷åñêîå ïðîäîëæåíèå
ââåðõ è âû÷èñëåíèå îñòàòî÷íûõ àíîìàëèé; ôèëüò-
ðàöèÿ ðåãèîíàëüíîãî ôîíà). Êîëè÷åñòâåííàÿ õà-
ðàêòåðèñòèêà ýòèõ ìåòîäîâ ëîêàëèçàöèè ìàãíèò-
íûõ àíîìàëèé ïîçâîëÿåò óñòàíîâèòü, ÷òî íàèáîëåå
ïðåäïî÷òèòåëåí êîððåëÿöèîííûé ìåòîä âûäåëå-
íèÿ ëîêàëüíûõ àíîìàëèé, îñíîâàííûé íà òðåíä-
àíàëèçå èñõîäíûõ äàííûõ. Îí íàèìåíåå ïîäâåð-
æåí ïîãðåøíîñòÿì è ðåêîìåíäîâàí [3] êàê ëó÷øåå
ñðåäñòâî ðàçäåëåíèÿ ëîêàëüíûõ è ðåãèîíàëüíûõ
àíîìàëèé ïðè îáðàáîòêå ìàòåðèàëîâ ìàãíèòîìåò-
ðè÷åñêèõ ñú¸ìîê àðõåîëîãè÷åñêèõ îáúåêòîâ.

Îñîáûé èíòåðåñ ïðåäñòàâëÿåò ïðè¸ì, îïèñàí-
íûé â ñòàòüå [3], êîòîðûé èñïîëüçóåòñÿ äëÿ îöåí-
êè äîñòîâåðíîñòè (íàä¸æíîñòè) âûÿâëåííûõ àíî-
ìàëèé – ìåòîä îáðàòíîé (óñëîâíîé) âåðîÿòíîñòè.
Ñóùíîñòü ìåòîäà ñîñòîèò â òîì, ÷òî âûäåëåííûå
ëîêàëüíûå àíîìàëèè, îñëîæí¸ííûå ïîìåõàìè,
ñðàâíèâàþò ñ óñëîâíî ïðèíÿòûì ñèãíàëîì çàäàí-
íîé ôîðìû. Ýòî ìîæåò áûòü êðèâàÿ, ïðåäñòàâ-
ëåííàÿ 5–7 òî÷êàìè íàáëþäåíèé, èìåþùàÿ
1 ìàêñèìóì (îáúåêò íåáîëüøèõ ãîðèçîíòàëüíûõ
ðàçìåðîâ), 2 ìàêñèìóìà (øèðîêèé îáúåêò), çíàêî-
ïåðåìåííàÿ èëè äðóãîé ôîðìû. ×åì ëó÷øå ðÿä
çíà÷åíèé ïîëÿ ëîêàëüíûõ àíîìàëèé â ðàñ÷¸òíîì
èíòåðâàëå îòâå÷àåò ôîðìå çàäàííîé êðèâîé, òåì
âûøå âåðîÿòíîñòü òîãî, ÷òî îòìå÷åííàÿ çäåñü àíî-
ìàëèÿ ñîîòâåòñòâóåò èñêîìîé.

Òàê, âåðîÿòíîñòü íàëè÷èÿ àíîìàëèè â äàííîé
òî÷êå ïðîôèëÿ îöåíèâàåòñÿ ïî ôîðìóëàì
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ãäå K(i) – êîýôôèöèåíò ïðàâäîïîäîáèÿ; s – äèñ-
ïåðñèÿ ïîìåõ; B(i + k) – çíà÷åíèÿ ïîëÿ â òî÷êàõ
ðàñ÷åòíîãî èíòåðâàëà, ðàâíîãî ±m òî÷åê íàáëþäå-
íèé; A(k) – îðäèíàòû îæèäàåìîé àíîìàëèè.

Ïî ýòèì ôîðìóëàì ðàññ÷èòûâàþò êîýôôèöè-
åíòû ìàêñèìàëüíîãî ïðàâäîïîäîáèÿ ïî ñðàâíåíèþ
ñ ýòàëîííûìè àíîìàëèÿìè (ðàññ÷èòàííûìè îò
òåîðåòè÷åñêèõ ìîäåëåé). Íàä¸æíî âûÿâëåííûìè
ñ÷èòàþò àíîìàëèè ñ âåðîÿòíîñòüþ áîëåå 50 %.
Â íàøåì ñëó÷àå âåðîÿòíîñòü âûäåëåíèÿ “ïîëåç-
íîé” àíîìàëèè ñîñòàâëÿåò 75–100 %, à àíîìàëèè-
ïîìåõè – íå áîëåå 20 %.

Âûâîäû. Ãëàâíûì âûâîäîì îòíîñèòåëüíî èñ-
ñëåäóåìîé ïðîáëåìû ÿâëÿåòñÿ óñïåøíàÿ àïðîáà-
öèÿ ìåòîäà àíàëèòè÷åñêîãî ïðîäîëæåíèÿ êîìïî-
íåíò ìàãíèòíîãî ïîëÿ â ïîëå ýêâèâàëåíòíûõ
èñòî÷íèêîâ íà ïðèìåðå äàííûõ äëÿ ïàðêà Pineview
(30×80 ì) â öåëÿõ èõ àðõåîëîãè÷åñêîãî èñòîëêîâà-
íèÿ. Ðàçäåëåíèå àíîìàëèé ïðîèçâåäåíî àíàëèòè-
÷åñêèì ïðîäîëæåíèåì ââåðõ íà ðàçíûå óðîâíè,
à ðàñ÷¸ò èñòî÷íèêîâ â ýêâèâàëåíòíîì ñëîå – âû-
÷èñëåíèåì ðàçíîñòíîãî ïîëÿ îò âåðõíåé è íèæíåé
àíîìàëüíûõ ãðàíèö èñòî÷íèêîâ. Äîïîëíèòåëüíàÿ
èíôîðìàöèÿ, èñïîëüçîâàííàÿ äëÿ êà÷åñòâåííîãî
àíàëèçà, – ðàñ÷¸ò ãîðèçîíòàëüíîãî ãðàäèåíòà ìàã-
íèòíîé èíäóêöèè ñ öåëüþ óòî÷íåíèÿ êëàññèôè-
êàöèè ëîêàëüíûõ àíîìàëèé ïî àìïëèòóäå. Ýòè
ïðåîáðàçîâàíèÿ ìîæíî äîïîëíÿòü ðàñ÷¸òàìè äðó-
ãèõ õàðàêòåðèñòèê è ôèëüòðîâ, èíôîðìàòèâíûõ â
êîíêðåòíûõ óñëîâèÿõ ïðèìåíåíèÿ.

Ðåçóëüòàòû èíòåðïðåòàöèè èìåþò êà÷åñòâåí-
íûé õàðàêòåð, íî äàëè âîçìîæíîñòü ëîêàëèçîâàòü

Ðèñ. 3. Ðàñ÷åò ìàãíèòíûõ àíîìàëèé: à – íàëîæåíèå ñåòè íàáëþäåíèé èñõîäíîãî ìàãíèòíîãî ïîëÿ íà ðåçóëüòàò åãî
òðàíñôîðìàöèè â ïîëå ýêâèâàëåíòíûõ èñòî÷íèêîâ; á – ïîëå ýêâèâàëåíòíûõ èñòî÷íèêîâ ñ ïîâûøåííîé äåòàëüíîñòüþ

à á
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Ó ñòàòò³ ðîçãëÿíóòî ìåòîäèêó äëÿ ³íòåðïðåòàö³¿ ³ óòî÷íåííÿ ïîëîæåííÿ àðõåîëîã³÷íèõ îá’ºêò³â çà äîïîìîãîþ
ìåòîäó ô³ëüòðàö³¿ â åêâ³âàëåíòíîìó øàð³. Çàâäàííÿ ïîëÿãàº â òîìó, ùîáè âèä³ëèòè óñ³ íåîáõ³äí³ àíîìàë³¿,
âêëþ÷àþ÷è àíîìàë³¿ ìàëî¿ àìïë³òóäè, â ÷èñòîìó âèãëÿä³ ³ ïðåäñòàâèòè ¿õ ó íàî÷í³é ôîðì³. Ç ö³ºþ ìåòîþ
çðîáëåíî âèêëþ÷åííÿ ðåã³îíàëüíîãî ôîíó ³ ô³ëüòðàö³þ ïåðåøêîä. Âèêîðèñòàíî àíàë³òè÷íå ïðîäîâæåííÿ âãîðó
ÿê ñïîñ³á ðîçä³ëåííÿ äæåðåë íà ð³çíèõ ãëèáèíàõ. Çàïðîïîíîâàíî àëãîðèòì â³äíîâëåííÿ ïîòåíö³àëüíîãî ïîëÿ çà
ðîçïîä³ëîì åêâ³âàëåíòíèõ äæåðåë: âèêëþ÷åííÿ ðåã³îíàëüíîãî ôîíó; çíàõîäæåííÿ ð³çíèöåâîãî ïîëÿ çàëèøêî-
âèõ àíîìàë³é; îá÷èñëåííÿ íàìàãí³÷åíîñò³ â³ä øàðó åêâ³âàëåíòíèõ äæåðåë; ô³ëüòðàö³ÿ àíîìàë³é. Çðîáëåíî ïðè-
ïóùåííÿ, ùî äàí³ ãðàâ³- ³ ìàãí³òíîãî ïîëÿ íå ì³ñòÿòü ÿâíî ³íôîðìàö³¿ ïðî ãëèáèíó äæåðåë ³ ùî ñïîñòåðåæåíå
ìàãí³òíå ïîëå º ñóìîþ ðåã³îíàëüíîãî ïîëÿ, çàëèøêîâîãî ïîëÿ ³ óçàãàëüíåíîãî øóìó. Âèêîðèñòàíî íàá³ð âçàºì-
íî íå êîðåëüîâàíèõ ðîçïîä³ë³â òîíêîøàðîâèõ äæåðåë íà ð³çíèõ ãëèáèíàõ äëÿ ìîäåëþâàííÿ ïîëÿ. Íà ï³äñòàâ³
àíàë³çó ìàãí³òíèõ äàíèõ çä³éñíåíî ïåðåðàõóíîê óãîðó ìàãí³òíèõ àíîìàë³é ç ìåòîþ ¿õ àðõåîëîã³÷íîãî òëóìà÷åí-
íÿ. Â ðåçóëüòàò³ àíàë³òè÷íîãî ïðîäîâæåííÿ àíîìàë³¿ ðîçä³ëåíî çà ãëèáèíàìè äæåðåë. Ðîçðàõóíîê ïîëÿ â³ä
äæåðåë â åêâ³âàëåíòíîìó øàð³ äàâ çìîãó âèçíà÷èòè êîíòóðè àíîìàë³é. Çà äîäàòêîâèì ðîçðàõóíêîì ãîðèçîí-
òàëüíîãî ãðàä³ºíòà ìàãí³òíî¿ ³íäóêö³¿ óòî÷íåíî êëàñèô³êàö³þ ëîêàëüíèõ àíîìàë³é çà àìïë³òóäîþ. Ðåçóëüòàòè
³íòåðïðåòàö³¿ ìàþòü ÿê³ñíèé õàðàêòåð, àëå çà íèìè ìîæíà ëîêàë³çóâàòè ì³ñöÿ ðîçêîï³â.

Êëþ÷îâ³ ñëîâà: àðõåîëîã³ÿ, ìàãí³òîìåòð³ÿ, àíàë³òè÷íå ïðîäîâæåííÿ, òîíêîøàðóâàòå ñåðåäîâèùå, åêâ³âàëåíòí³
äæåðåëà.
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ON FILTERING MAGNETIC SOURCES AT DEPTH, USING ANALYTIC CONTINUATION
INTO THE FIELD OF EQUIVALENT SOURCES

Î.À. Chornaya, Yu.I. Dubovenko

Institute of Geophysics NAS of Ukraine, 32 Palladin Ave., Kyiv 03680, Ukraine, email: oksana_chornaya@mail.ru,
nemishayeve@ukr.net

Purpose. The paper considers the techniques and methods aimed at interpretating and specifying the location of the
archaeological sites using the equivalent layer filtering approach. The task is to outline all the required anomalies (including
small) per se and present them in a visual form. For this purpose, it is necessary to perform two procedures: remove the
regional background and to filter noise.
Design/methodology/approach. We studied the possibility of using filtration by means of analytical continuation in the
top half-space as a way of separating sources at various depths. We offer the following algorithm of restoring potential field
by the equivalent distribution of sources: Elimination of the regional field, Estimation of the residual field anomalies,
Calculation of the magnetization, Filtering the anomalies. There are a number of assumptions made, and one must keep
in mind that magnetic and gravity data contain no inherent information about the depth of source and the observed
magnetic field to be the sum of the regional field, the residual field, and aggregate noise. We also used assemblages of
mutually uncorrelated thin source distributions at various depths to model the field as equivalent source layers.
Findings. Based on the analysis of the magnetic data survey acquired for a Pineview park of 30×80 m, we calculated
upwards magnetic anomalies in order to perform their archaeological interpretation. An analytical continuation procedure
allows us to divide the anomalies by the sources depths. Field calculation from the sources in an equivalent layer by means
of calculating of the residual field from the anomalous sources boundaries allowed us to define the contours of the
magnetic anomalies.  Additional calculation of the horizontal gradient of magnetic induction allowed us to adjust the
classification of local anomalies by the amplitude.
Practical value/implications. The conducted research proves the necessity to create a general database on processing
archaeological objects of geological heritage (geosites) of Ukraine under a single state program. The research was also
successful in testing a method for analytical extension of components of a magnetic field into the field of equivalent
sources within the sample data for Pineview park (30×80 m) to do their archaeological interpretation. Additional information
used for the qualitative analysis is the calculation of the horizontal gradient of the magnetic induction in order to specify
the classification of the local anomalies by the amplitude. The transformations above one can be complemented with other
filters. The results of the interpretation are of qualitative character, nevertheless they us allowed us to localize the location
of excavations.

Keywords: archeology, magnetometry, analytical continuation, thin-layer environment, equivalent sources.
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