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On Defining Remote Sensing

FIG. 1. Remote sensing methodologies.
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In the context of remote sensing, the deductive methodology
can be criticized on three counts. First, it is very difficult to
falsify a theory because the remotely sensed observations rather
than the theory are usually the more dubious (Marshall, 1985);
second, many tend to use the traditional but less powerful route
of verification (Johnston, 1983b); and third, the deductive process
is inherently subjective as a result of the ever-changing nature
of theory acceptance (Feyerabend, 1974).

Given these problems, many users of remotely sensed data
prefer to employ not the scientific approach but the technolog
ical approach (Skolimowski, 1966; Jarvie, 1967; Layton, 1974)
(Table 1, Figure 1). This approach, although well-known to en
gineers (pahl and Beitz, 1984), is neither realized or accepted
by the majority of geographers and environmental scientists.
For example, it is not discussed in the major books on the phil
sophy of geography (Harvey, 1969; Harvey and Holly, 1981;
James and Martin, 1981; Johnston, 1983a, 1983b; Haines-Young
and Petch, 1986). This can be attributed to the myth that tech
nology has no philosophy of its own and so is inferior to sci
ence, and the myth that geographers and other environmental
scientists do not use technological approaches. The idea that
technology has no knowledge and therefore no philosophy of
its own can be refuted by means of many case studies (eg.,
Langrish et aI., 1972; Gibbons and Gummett, 1984) which have
demonstrated that technology develops its own knowledge, often
independently of science (De Yore, 1980). Similarly, the idea
that geographers and other environmental scientists do not use

TABLE 1. FIVE DIFFERENCES BETWEEN SCIENCE AND TECHNOLOGY (FOR

FURTHER DETAILS, SEE JEVONS (1976)).I DEFI I IG REMOTE SE SING, Fussell et al. (PE&RS, Vol. 52,
No.9, September 1986, pp. 1507-1511) reviewed what those

involved with remote sensing consider it to be and concluded
by saying that it is a discipline of science. This view will be
critically assessed with reference to material drawn primarily
from the philosophy of science and technology.

As readers of this journal will know, remote sensing has grown
into a wide-ranging technique or way of doing. To quote Fussell
et at. (1986, p. 1510),

"remote sensing is the noncontact recording of information from the
electromagnetic spectrum by means of mechanical, photographic,
numeric, or visual sensors located on mobile platforms."

It is not, however, a discipline or a subject (Dahlberg and Jen
sen, 1986), as on its own it is meaningless; it gains meaning
only by its goals, which are the pursuit of knowledge and the
application of knowledge. In the former, remote sensing is usu
ally used within scientific approaches to research and in the
latter it is usually used within technological approaches to re
search (Table 1).

The scientific approaches to remote sensing can be manifest
in journal articles, research grant applications, and higher de
gree theses, with practitioners pursuing knowledge while talk
ing about models, theories, hypotheses, and relationships. By
contrast, the technological approaches to remote sensing can
be manifest in contract reports, media statements, and com
mercial surveys, with practitioners applying knowledge while
talking about design, human need, and applications (Figure 1).
The scien tific approach is not defined, as Fussell et al. (1986)
believe, in terms of such manifestations; rather, it is defined by
the researcher's goal, and if the goal is not knowledge, then the
approach is not science (for further discussion, refer to Curran
(1987)).

As Fussell et al. (1986) note, some users of remotely sensed
data are scientists. A reasonable question would therefore be,
How do they aim to obtain knowledge with the aid of remotely
sensed data? The answer is, by using either induction (Braith
waite, 1959; Davies, 1968; Holt-Jensen, 1980) or deduction (Pop
per, 1972, 1975; Lakatos, 1974). When using induction, remotely
sensed images and data are first interpreted to yield theory
based on generalizations and, when using deduction, remotely
sensed images and data are first used to verify or falsify hy
potheses as a means of improving theory (Figure 1).

A browse through Photogrammetric Engineering and Remote
Sensing reveals that many researchers are not in pursuit of
knowledge by means of induction or deduction. Rather, they
are using remotely sensed data to solve problems by means of
a technological approach (Figure 1). Those scientific researchers
who are in pursuit of knowledge are faced with many difficul
ties because inductive and deductive methodologies, although
being the best that science has to offer, are far from ideal (Hack
ing, 1983). In the context of remote sensing, the inductive meth
odology can be criticized on four counts. First, no apparently
confirming set of remotely sensed observations can ever show
that a theory is true (Chalmers, 1982); second, the remotely
sensed observations upon which theory is based are 'theory
laden' and, therefore, unsuitable (Haines-Young and Petch, 1986);
third, the ability to construct theory from remotely sensed ob
servations alone can result in the theories being used, without
understanding of process, as trivial instruments of prediction
or description (Gregory, 1978); and fourth, data fixation can lead
to an emphasis on remotely sensed data rather than ideas (Platt,
1964).
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technological approaches can be refuted by reference to tech
nological approaches used in applied fields (Briggs, 1981) such
as applied geomorphology (Brunsden, 1985).

From this discussion, it is evident that remote sensing is not,
as contended by Fussell et al. (1986), a diSCipline of science. If
it were, it would rank alongside say physics in the pursuit of
knowledge. Rather, remote sensing is a valuable technique used
within both science and technology and so ranks alongside pho
togrammetry, electron microscopy, artificial intelligence, and
other such techniques.
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