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(57) Abstract: Combined virtual and real depths-based marine wideband air
gun seismic sources, comprising a primary seismic source and N-level sec-
ondary seismic sources, wherein a first wave of a first-level secondary seismic
source in the N-level secondary seismic sources and a ghost wave of the pri-
mary seismic source are completely canceled at a far field end; a first wave
of a lower-level secondary seismic source and a ghost wave of an upper-lev-
el secondary seismic source are completely canceled at the far field end; the
secondary seismic sources are equivalent to air gun seismic sources set at a
specific virtual depth; at the same time, the primary seismic source and the
N-level secondary seismic sources are designed as an air gun array that has a
combination of real depths; and the in-phase superposition of the first waves
of air guns at different depths in the primary seismic source may be achieved
by using a delayed excitation manner. The present invention may effective-
ly improve a low-frequency response while simultaneously compensating fre-
quency-domain notches introduced by the ghost waves of the virtual and real
depths, and the design of wideband seismic source wavelets is achieved.
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