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Introduction

The research program was designed to use the unlque apparatus developed
under Contract NAS 2-1481, '"Visual Perception of Objects in, Space" between
Texas Christlan University and NASA Ames Research Center. In addition, the
research was a continuation and extension of the research accomplished under
that contract. Under Contract NAS 2-1481 an optical device was desligned and
constructed to simulate the essential visual properties of Jects outside of
the earth's atmosphere (Arnoult, Vincent, Brown, Markley, and Henslelgh, 1969).
With this apparatus, studies of distance Judgment were completed using both
verbal and nonverbal response measures.

Current Research Program

1. Apparatus. - The TCU Space Visual Simulator is a system for produclng
continuously variable Images of a scale model tar?et by reflecting l1ight from
the target throhgh a set of five lenses. The target and lenses are hou§ed in a
L ft. x 30 ft. steel chamber. All the optical components except the final ocular
lens can be moved in a coordinated fashion by means of steel tapes connected
through a set of cams and pulleys, by continuously chéng}ng the distances be-
tween the simulated distances of 200 ft. and 20,000 ft. A speclal feature of the
apparatus s that the simulated dlstancé is‘échieved by haVlng the apparent
sourse of the 1ight fays appropriate t> the distance belng represented, and by
having an image which is actually thvee-dimensional. - Thus, all the visual
taigét cues which would be present In the real situation are provided In the
simulation.

The experimental subject vles the tafget from a station In an adjoinlng
room. He Is seated In.a fully-enclosed "capsule'' and views the target through
a "porthole', the glassvsurféce cf which Is adjacent to the final ocular lens

set In the forward end of the sinulator tank. The subject's head is enclosed



X . ’ _,2.
In a soft helneg which keeps his eyes on the optical axjsﬂgnd,attgnuates amblent
‘sounds. An,lntarcom s;stgm provides codmunlcatlon with the experimenter. Be-
tween the Pporthole“ ond the final ocu!er lens is a remotely controlled shutter
which can bs closed between trials.
Research: *ruch of the actlvity carried out under this grant Is summarized In
the fo)lowlns<ll§t of reports. These Include data collected during the preced-
Ing contract NAS 2-1481 but analyzed or written up with support from NGR 44-440-018.
1. Vincen:, R. J., Brown, &. R.!vgnd Arnoult, M. D. Magnitude estimation
of perég!ved_dlstance over varlous distance ranges. NASA 98-73172, 1967.
2.. Vincent, ?, J.; Brown, B. R., and Arnoult, M. Q,.ﬂolstance discrimination
In a.simuloted space envlronmaqt. NASA CR-73205, 1968.
- 3. _Arnoult, M. ),, Brown, B. R., Vincent, R. J., and Tees, S. Verbal
estimation of”otstqnce lp 3 simulated space envlroﬁment., NASA CR;73206,
1968,
4. Arnoult, M, D., Vincent, R. J., Brown, B. R., Markley, R. P., and Hens-
leigh, R; . A &escrlptlﬁn of the NASA-TCU Space Viston Simulator.
NASA CR-73305, 1969.
5. Markley, R. P., Brcwn, B. R., and Arnoult, M. D. Fractionation of
distance In simulated space. NASA CR-73306, 1969. |
6. Markley, R. P. Magnitude estimation: The exponent and range of response.
Technical report subm!tted for NASA publication November 30, 1969.
The magnltude'estlmatlon paper by Markley Is now belng revised for possible
Journal publ!cﬁtion. Revlséd versions of two of the earller reports were also
published In psychologlcal Journals.
I. Vincent, R. J., Brown, B. R., Markley, R. P,, and Arnoult, M, D.
Magnftude estimation of percelved distance over various distances ranges.

Psychonomic Sclence, 1969, 13, 303-304.
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2. Vincent, R. J., Brown, B. R., Markley, R. P., and Arnoult, M, D..

Dlstange discrimination In a simulated space environment, Perception

§ Psychophysics, i959, 5, 235-238.

Much of the active daté collectlion during the flrst year of the grant was devoted
to questions of distance discrimination. The results were contained in a third
published article:

3. Vorley, Johnny K. and Markley, R. P. Distance dlscrlminatlon'tn>a,

reduced cue sétt!ng. Psychonomlic Sclence, 1969, 17, 237-238.
A final set of Jata on magnltude.estlmat[ﬁn of distance was collected fn'iaéé
1969. This was,dqne_%P check the rellabllity of the results contalned In the
magnitude estimation report by Markley (1969). Twelve observers from fhg
previous study were recalled. Twenty-four additional nalve male obserers Qere ,
requisitioned from an Introductory Psychology class. These latter subjects wére
not screened fér visual defects. Magnitude estimations of distance were obtained
from both old and new observers. One group of nalve subjects judgéd ﬁhe'slze of
a space‘craft (LM) rather than distance. Essentlal results were: (1) response
| ranges were not effected by Instructions to judge either slze or distance; (2)
observers altered thelir range of response directly as the stimulus range chang:d;
(3) ghg:experlenced observérs were not as accurate in judging a narrow range qf
distances as were nalve subjects.A There was no group difference In performah;e
on a larger range; (4) tntér-observer variability was high. |
Attempts to obtaln Judgments of the velocity of a moving target were a

fa!lhre. There were continuing problems with the operation of the simulator
throughout the perlod of the grant. It was Impossible to obt#ln reliable con-
stant veloclties. In theAabsence of adequate physlcal'contréi of this varilable,
psychoioglcal Judgments were useless. Efforts to involve the design englneéf,

R. H. Henslelgh, In solution of these problems were not successful.
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