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Abstracts
The aim of the study is to improve the chirp seismic data quality by using two processing methods, to
get more interpretable chirp data. For this purpose, we used for Chirp (2–8 kHz) seismic data. These
were collected from the northern Marmara Sea. We also compare two processing methods (Quinn et
al., 1998 and Baradello L., 2014) on our chirp data. These two techniques can be particularly useful for
engineering- geotechnical surveys and archaeological investigations and imaging of the uppermost
meters of the sub-seafloor.
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Introduction
Chirp sub-bottom profile systems are generally used to investigate the 30–40 m of the marine
sedimentary sequence in unconsolidated or poorly consolidated deposits. Generally, Chirp systems used
for geological studies (Quinn et al. 1997; Fusi et al. 2006) and geohazard identifications (Dyer, 2011),
well-site evaluation and pipe-line laying (Tian 2008), marine archaeological investigation (Bull et al.
1998; Plets et al. 2008). Chirp systems are collecting high-resolution data sets and it is very useful for
stratigraphic correlations and reflectivity. The main advantage of Chirp systems is known of the
signature, amplitude and frequency modulated sweep. Sweep source can be generated within a range
from Hertz to kilohertz.
Method and/or Theory
For the first stage of the processing, uncorrelated chirp is used as an input. This process type divides
into two steps (Fig. 1). For the first phase of the process stage is, correlation of the raw chirp data and
applying deconvolution on it and for the 2nd phase of the process stage is to apply the band-pass filter
on the data. These two phases of the first stage are effective processing steps for the uncorrelated chirp
data. Using as an input of uncorrelated chirp data and correlating it with source sweep which we
generate it at the beginning of the processing step. Thus we will have correlated data. Due to known,
length, and frequency of the sweep signal, we have created the Klauder wavelet by taking the sweep
signal autocorrelation. After taking autocorrelation of the signal and using the inverse filter method, we
have obtained filter coefficients. To convolve between these coefficients and the correlated chirp data,
we have a ringiness problem on the data. For reducing the ringiness problem of the data, the
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deterministic deconvolution may useful, (Yilmaz, 1987). After these steps, a bandpass filter is applied
to correlated data for eliminating the noise. In order to get a more effective signal and to get more
interpretable data, the instantaneous amplitude is used for reducing the loss energy of the amplitudes.

Figure 1 Processing flow chart sequence
of the correlated Chirp data (Quinn et al.
1998).

Figure 2 Flow chart showing the processing
sequence applied to uncorrelated Chirp data
(Baradello, L., 2014).

For the second stage of the processing (Fig. 2), we again used for an input as an uncorrelated chirp data.
This process starts directly from the uncorrelated chirp signal and is processed by a seismic data
processing on Paradigm Echos Software. Process flow starts with DC-removal, convolution with the
Wiener filter coefficients, deconvolution to reduce the ringiness effect, spherical divergence correction
for getting high amplitudes from the deeper sides, predictive deconvolution and F-X deconvolution for
eliminating the multiples from the data. In the end, Stolt migration is applied to the processed chirp data
to get more interpretable data.
Conclusions
This work presents a comparison between two chirp seismic data processing methods (Quinn et al.,
1998 and Baradello L., 2014). This result has been shown in (Fig.1,Fig.2,Fig.3). As seen in the figures
below, the Baradello’s processing method works well to identify to reflections easily on the data (Fig.2),
however, in Quinn’s processing method, it is really hard to identify the reflections from the deeper side
of the data(Fig.3). Using Baradello’s processing method, our raw data become more interpretable and
higher S/N ratio instead of the result of Quinn’s processing method.
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Figure 1. Raw Chirp Data

Figure 2. Processed Migrated Chirp Data Result with Baradello’s Method

Figure 3. Processed Migrated Chirp Data Result with Quinn’s Method
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