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Oil Exploration Needs for 
~ i g i t a l  Processing of Imagery* 
The oil industry probably purchases more ERTS images than 
any other commercial group; however, it does not seem to 
be applying digital processing methods broadly. 

ICrTAL RECORDING, processing and display D of seismic data are widely usedin oil, ex- 
ploration. Major oil companies operate their 
own in-house computer facilities whereas 
smaller companies use contractor computer 
facilities. Oil company research organiza- 
tions are continually developing new proc- 
essing techniques. 

It might be assumed that this technology 
and motivation would be applied to digital 

The oil industry does employ remote sensing 
as discussed in the following section, so the 
lack of digital processing activity is related to 
other factors which are considered later. 

GENERAL 

A short discussion of how oil companies 
typically use remote sensing will give a use- 
ful perspective to the subject of image proc- 
essing. Remote sensing is employed in oil 

ABSTRACT: Oil exploration employs a variety of remote-sensing 
methods, but little or no digital processing is applied to the imagery. 
ERTS imagery is the most promising type for any future digital 
processing because i t  is available in digital format and is useful for 
reconnaissance studies. Some requirements for future processing are: 
(1)  Ready availability of ERTS digital tapes, (2)  Access to processing 
programs and examples, (3) Interactive processing, (4)  Rapid and low 
cost processing on a per-square-mile basis. Processing programs with 
greatest oil exploration potential are those that enhance the geologic 
information content for the interpreter. 

processing of remote-sensor imagery by oil 
exploration groups. This does not seem to be 
true, however, based on the following obser- 
vations: 

Reviews of publications, conferences and 
symposia concerned with image processing 
reveal few oil company attendees and even 
fewer papers directed toward oil exploration. 
The exceptions will be noted later. 
Discussions with image processing personnel 
indicate a lack of activity by oil companies. 
Only one oil company is included in the long 
list of NASA principal investigators under con- 
tract to evaluate data from the Earth Resource 
Technology Satellite (NASA, 1972, p. M-1). 

*Presented at the Annual Convention of the 
American Society of Photogrammetry, St. Louis, 
Missouri, March 1974. 

exploration as a regional reconnaissance 
method used in advance of more expensive 
detailed methods. In  unexplored areas 
remote-sensing surveys are used to indicate 
structural trends or anomalies so that the sub- 
sequent seismic surveys may be directed to- 
ward the more promising areas. Aerial mag- 
netometer surveys, surface gravity surveys, 
and geologic field work are also conducted in 
advance of the siesmic work. Many different 
geological and geophysical methods and per- 
sonnel are employed before a wildcat well is 
drilled, and today it is unrealistic to credit an 
oil field discovery to a single method or indi- 
vidual. For this reason experienced exp- 
lorationists react with amusement and dis- 
dain to press releases announcing "New . . . 
technology will find oil fields, ore deposits, 
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personal communication). It may be assumed disciplines. Most geological investigations, 
that oil companies are the major part of the however, treat the ERTS images as aerial 
extractive industry group. photographs and use classical photogeology 

In my personal opinion, ERTS utilization interpretation methods to annotate features, 
would be even higher if the image quality especially lineaments. Field checks and 
was improved. We routi e rder 70-mm . comparis n wit vailable geologic maps are 
black-and-white p o s i t i v e ~ k ~ ! p 8 & F k s ~ 6 D ~ ~ W M @ & ~ ~ ~ ~  the ERTS interpretations. 
the four spectral bands comprising an ERTS This is a valid and productive use of ERTS 

image. Without exception, the images have imagery, especially in those areas that lack 
low contrast and a dense gray background. geological maps. Even in mapped areas, new 
Each image must be photographically en- geologic relationships are revealed because 
hanced before it can be used. Each such addi- of the regional coverage ~ r o v i d e d  by ERTS. 

tional photographic process decreases image A notable application of image processing 
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for geologic applications is the work of Bil- 
lingsley and Goetz (1973) who presented ex- 
amples of the various digital methods listed 
earlier in this report. They processed the ERTS 

digital tapes in order to prepare an optimum 
image for the particular geologic problem. 
For example, ratio images were useful for 
enhancing mineralized zones in  Nevada 
whereas directional filtering emphasized 
fracture patterns in Arizona. 

The ERTS spectral classification programs, 
which are so useful for other disciplines, may 
have limited application for oil exploration. 
The  classification routines must deal with 
surface features, such as vegetation and 
man-made pattterns, which commonly con- 
ceal the bedrock. Image enhancement pro- 
grams which emphasizLthe geologicstructure 
and anomalies seem to have highest votential - 
for oil exploration. 

For oil exploration, ERTS imagery is the re- 
mote sensor with greatest potential for digital 
processing for the following reasons: 

* Worldwide imagery is available in digital 
form. 

* The small scale, minimum geometric distor- 
tion and uniform oblique illumination are op- 
timum for regional interuretation. - 

* Digital image-processing programs now exist 
that may have petroleum exploration applica- 
tions. 

The  oil industry probably purchases more 
ERTS images from the EROS Data Center than 
any other commercial user group. This sug- 
gests that the oil industry should also b e  a 
major potential user of digital processing 
methods for ERTS. AS noted in the introduc- 
tion, however, the oil industry does not seem 
to b e  applying this technology. I n  order for 
the industry to make effective use of digital 
processing, the following requirements must 
be  met.: 

ERTS digital tapes need to be available to users 
on a timely basis. A delivery time of several 

months for basic data is often unacceptable. 
Processing programs and examples of their 
use should be available for analysis by poten- 
tial industry users. This would avoid wasteful 
duplication of programming effort and speed 
the adoption of new methods. 
The interpreter should be able to monitor and 
interact with the processing operation in order 
to obtain optimum results for his require- 
ments. 
To be an effective aid in reconnaissance map- 
ping, any digital processing should be rapid 
and relatively inexpensive on per-square-mile 
basis. 

Some current efforts by  university, gov- 
ernment, and commercial facilities are di- 
rected toward these requirements. Hope- 
fully, the new processing methods will be  
adop ted  a n d  app l i ed  to  oil exploration 
projects. 

I have attempted to answer, to the best of 
my ability, the editor's request for a survey of 
oil industry applications ofdigital imageproc- 
essing. These are my personal observations 
and conclusions, and I d o  not purport to  
speak for my employer or for the oil industry. 
Undoubtedly some pertinent work has been 
omitted in the survey, but  this was not inten- 
tional. 
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