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Field Standards of Reflectance

Note on the use of a Kodak Neutral Test Card as a reference for
reflectance measurements in remote sensing applications.

N UMEROUS GEOPHYSICAL APPLICATIONS of multi-
spectral radiometry in the field include the
measurement of reflectance of various terrain
features. Reflectance, as used herein, refers to a
combination of bidirectional reflectance with the
sun as the source and hemispherical-directional
reflectance with the sky as the source. With proper
instrumentation, this quantity can be derived from
a measurement of solar irradiance (perhaps with
some spectral resolution) and a measurement of
reflected radiance. A somewhat simpler method of
measuring terrain reflectance is to compare the
radiance of the ground to that of the radiance of a
portable reflectance target having known charac-
teristics (Jackson et al., 1980). Desired character-
istics of a reflectance target include (1) a Lamber-
tian surface; (2) a known reflectance, preferably
near the mean reflectance of the sample (approxi-
mately 0.2) to minimize linearity requirements on
the instrumentation; (3) a stable, renewable sur-
face; (4) rugged and transportable; (5) an adequate
size such that the instrumentation can view only
the target from a reasonable distance; (6) freedom
from solar-induced luminescence; and (7) inex-
pensive and readily obtainable. The instruction
sheet furnished with the Kodak Neutral Test Card
(R-27) states that “The Kodak Neutral Test Card is
designed to provide a reference area of known re-
flectance for making exposure meter readings in
scenes or for inclusion in pictures as an aid in
controlling their reproduction. It is especially
useful where precision is required, as in color
photography. Manufacture of the Test Card is
controlled within close limits to produce neutral
surfaces of standardized reflectance values. To
prevent specular or mirrorlike reflections, both
sides have a matte finish.” The quoted values of
reflectance are 18 percent for the gray side and 90
percent for the white side. This paper describes
some preliminary measurements on Kodak Neu-
tral Test Cards to determine their suitability for
use as field standards.

Several of the above requirements are easily
fulfilled. The cards are widely available and quite
inexpensive, and can be treated as disposable if
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the card-to-card differences are small. They are
quite rugged due to the printed surface, have a
reasonable size (20 by 25 ¢m), and the ability to
use either side depending upon the sample re-
flectance is convenient. The unknown quantities
are the departure from a Lambertian surface, the
freedom from solar-induced luminescence, and
the actual values of reflectance. Initial field mea-
surements using a Radiometrics RMR-10 Multi-
spectral Radiometer showed that the ratio of the
white side of the card to the gray side was not the
expected value of 5 (from the Kodak data) but
some smaller number. A laboratory test was de-
vised to determine whether the card did not con-
form to the manufacturers stated values or the
radiometer was nonlinear.

The laboratory setup is shown in Figure 1. The
pertinent operational characteristics of a typical
RMR-10 radiometer are shown in Table 1, and the
spectral passbands are shown in Figure 2. A 2-
degree field-of-view was selected for this test, and
data were taken in each of the six spectral bands.
The source was a DXW tungsten-halogen lamp
operated at a color temperature of approximately
3200K from stabilized 110VAC.. The reference
was a 9-cm diameter target of Halon G-80 pressed
to a density of 1.06 g/cc and a thickness of 5 mm.
Its absolute reflectance was assumed to be 0.99
over the entire spectral range of interest (Weidner
and Hsia, 1981). Four cards from one lot were
tested at a 0/30 degree configuration. Two differ-
ent orientations (vertical and horizontal) for the
cards were used. The cards were placed directly in
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Fic. 1. Laboratory set-up for reflectance measure-
ments.
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