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Unleash the power of multivariate analytics and post-stack processing

OPPORTUNITIES IN A LOW OIL PRICE ENVIRONMENT

Identifying Hidden Conventional Prospects in 
Your Seismic Data Library With DI Transform  
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CHALLENGE
Create and analyze dozens of seismic attributes to identify those 
most closely associated with potential reservoirs in one or more 
post-stack seismic volumes.

SOLUTION
Using DI Transform, geophysicists can quickly isolate and 
validate the most important seismic attributes using a 
multivariate statistical model to identify and visualize risk-
reduced prospects. Results can be reduced to geobodies to 
measure and quantify prospective reservoir volume in order to 
find sweet spots in which to drill. 

PRODUCTS USED 
DI Transform

CUSTOMER CHALLENGE

The traditional method of exploring a new seismic volume to identify 
drilling prospects is a difficult, time-consuming process equivalent to 
looking at a forest and focusing on one particular tree. Clarity comes 
in small little snapshots and not within a horizon, much less a volume 
of data. In addition, the traditional method is hugely vulnerable 
to analyst preconceptions and bias. Objectively and thoroughly 
evaluating dozens of seismic attributes to high-grade the most useful 
ones in predicting lithology, hydrocarbon saturation, and more 
is an exhaustive chore that is qualitative at best with traditional 
workflows. 
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Once a prospect is identified, it must be systematically measured and compared to other 
prospects and known production so that the most promising projects are clearly ranked.

Before DI Transform, geophysicists might manually analyze various seismic attribute 
volumes to identify anomalies. An anomaly that might contain a hydrocarbon signature at 
one formation could be completely worthless in another. Because these anomalies were 
typically the product of multiple non-unique physical inputs, the traditional method provided 
no easy way to identify and prioritize the most useful information, leaving geophysicists to 
sift through all of the data, horizon by horizon, which was a lengthy, tedious process. Often, 
a disproportionate amount of time would be spent exploring attributes that were useful in 
past projects. Relying on preconceptions about the data vastly increased the possibility that 
valuable information would be missed and introduced additional risk to an already risky and 
very expensive project.

Figure 1 Slices of a seismic volume rendered in the DI Transform 3D Scene and the Seismic Processing Toolbox.
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CUSTOMER SOLUTION WITH DRILLINGINFO 

Understanding the geology, evaluating dozens of seismic attribute volumes, prioritizing the 
most useful information, and identifying interesting features require a modern data analytics 
workflow. 

In this case study, we use DI Transform to rapidly explore a seismic amplitude volume from 
the Texas Gulf Coast with the goal of efficiently identifying and risk-reducing a previously 
unrecognized drilling prospect. We will measure and rank the various drilling prospects for 
systematic comparison. 
DI Transform includes a 
full suite of sophisticated 
post-stack seismic 
processing algorithms 
that supplies us with a 
wealth of information 
about the subsurface. In 
this example, we have 
run curvature processing 
algorithms, single trace 
methods, a fault scan, and 
spectral decomposition. 
These analyses can 
help extract detailed 
stratigraphic patterns.

Once we have processed 
our volumes to create 
all of the attributes we 
want to consider, we 
have to identify and 
highlight the most useful 
information. This can be 
very challenging with such Figure 2 The DI Transform Multicollinearity Detection Tool identifies redundant 

information and suggests it for removal. 
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a large amount of data. We created four attribute volumes from the single trace processes, 12 
curvature properties, and 30 different spectral decomposition frequency volumes. 

In order to quickly work through this data, we should objectively evaluate each of the 
attributes to identify the most important ones in predicting various properties and highlight 
those that provide unique information.

The DI Transform Multivariate Collinearity Detection Tool does just that. It identifies the 
variables that are most similar to one another and flags the poorer of them for removal, 
leaving only the most unique information. It quickly points us to the potentially most useful 
information in an objective, data-driven way. In this example, we are able to reduce the 
pertinent data from 48 to 21 attributes. Twenty-five spectral decomposition volumes were 
deemed redundant, as well as five curvature volumes. We have now halved the amount of 
work we must do to find a prospect. 

Using the results of the multicollinearity analysis, we launch MVstats, the nonlinear 
multivariate regression engine from DI Transform, and run the Hierarchical Classification 
Analysis. This tool uses K-means 
clustering to identify clusters of data 
points with similar properties. When 
applied to a seismic volume, the clusters 
most often correspond to different 
lithologies/rock types. The user can 
expand or collapse the tree to adjust 
the number of classes, visualize the 
3D location of the points in each class, 
and view bivariate cross-plots of the 
attributes where each point is colored 
by class (Fig. 3). In our example, visual 
interpretation of class six suggests it 
may represent a sand channel. That 
interpretation is strengthened by 

Figure 3 The DI Transform Hierarchical Classification Tool applied 
to a seismic volume. Each class is comprised of data points with 
similar properties. The location of points belonging to each class can 
be viewed in the 3D Scene and the properties of each class can be 
examined in the Class Table or in bivariate cross-plots. 
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inspection of the seismic attribute values. Class six 
is characterized by high amplitude envelope and 
low frequency. Once a class of interest is identified, 
it can be further refined and qualified to become 
a drilling prospect. A geobody of the prospect is 
created and the thickness, area, and volume are 
easily calculated (Fig. 4). A full seismic volume can 
be systematically analyzed in this manner, producing 
prospect geobodies that are easily compared.

CONCLUSION

The DI Transform data-driven approach to exploration combines a powerful seismic 
processing toolbox with automated tools for high-grading the most useful information 
and identifying features within a seismic volume. It is designed to aid geophysicists by 
reducing manual interpretation time while ensuring each potential attribute is appropriately 
considered. This allows customers to focus their time and expertise on evaluating potential 
prospects, instead of rote grunt work. The result of being free to think and work creatively is 
an increased likelihood that a successful new prospect will be drilled.

By monitoring the market, Drillinginfo 
continuously delivers innovative oil & 
gas solutions that enable our customers 
to sustain a competitive advantage in 
any environment.

Drillinginfo customers constantly 
perform above the rest because they 
are able to be more efficient and more 
proactive than the competition. 
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Figure 4 A geobody is created to represent a drilling 
prospect. The feature was identified from seismic 
attributes using hierarchical classification.
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