Comparison of Astronaut Visual Color
Observations With ASTP Photographs

Farouk Ei-Baz.?" Delia M. Warner,? and Fred J. Anders ¢

ABSTRACT

Visual observations of the color of both desert
and ocean scenes, made by the U.S. astronauts on
the Apollo-Soyuz mission, were analyzed and
compared to photographs of the same regions.
During the mission, use of Munsell color chips on
a specially developed “color wheel”™ made the
comparison possible. Colors on photographs
never exactly match those observed from space;
available films are less color sensitive than the
human eye and do not capture the true Earth
colors. Determination of a color correction factor
for use with the photographs was not possible
because of the inconsistent variations in measured
colors and because of the meager statistical basis,
It is recommended that additional observations be
made from Earth orbit utilizing uniformly illumi-
nated color chips. This would allow meaningful
correlations between natural colors as seen from
space and those depicied on orbital photographs.

INTRODUCTION

Astronauts of the Gemini, Apollo, and Skylab
missions consistently reported that Earth colors
observed from space were not captured accurately
on film. As a result, visual color observations were
planned as part of the Earth Observations and
Photography Experiment (refs. 1 and 2) on the
Apollo-Soyvuz Test Project (ASTP). An attempt
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was made to guantify the color observations by
the use of standard color chips. In addition to the
knowledge of actual Earth color, it was hoped that
astronaut visual color observations could be used
to calibrate the colors on the photographs.

It was recently realized that color is an impor-
tant parameter in studyving orbital photographs.
For example, in oceanography, measurements of
water color are important in identifying distinct
ocean currents, eddies, and areas of biological pro-
ductivity (ref. 3). Also, in desert regions, a study
of color variations could supply information on
sand sources and the relative ages of sand seas
(ref. 4).

WHAT IS COLOR?

Color is a phenomenon of light that depends on
wavelength, specifically as seen by the eve. Light
waves have different wavelengths; mono-
chromatic light has iis energy concentrated in a
single wavelength, and white light or sunlight has
an even distribution of energy throughout the
visible spectrum (wavelength ranges from 380 to
720 nm). The latter is the band of light that
develops when light passes through a prism and is
broken down into its component colors composed
of red, orange, yellow, green, blue, indigo, and
violet. Red light has the longest wavelengths, and
violet the shortest. When light falls on an object,
some of the light is absorbed and some is
reflected. An object observed in davlight appears
in the color of the reflected waves.

The ability to discriminate light on the basis of
its wavelength composition is called color vision.
The eve is assumed to have visual receptors that






