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CHANGES IN PERCEIVED SIZE OF ANGLE AS A FUNCTION OF ORIENTATION IN THE FRONTAL PLANE1 PAUL WEENE



AND



RICHARD HELD Massachusetts Institute of Technology



Decision Sciences Laboratory



Continuous subjective bisection of a right angle rotating through 360° in a frontal plane was performed by 10 Ss using the Be'ke'sy technique. The largest and most consistent constant errors in bisection, ranging up to 10°, occurred in upper-right and upper-left quadrants. Interindividual and interquadrant differences indicate that the constant errors cannot be attributed solely to the effect of the main axes of space. An influence of the distribution of oriented contours in Ss' normal visible environment is suggested.



Many studies have demonstrated that perceptual space is anisotropic, as evidenced by the fact that either the position or the orientation of objects in space make a difference in the way 5s perceive their spatial magnitudes. These effects can be described as position ordered or orientation ordered to characterize the condition under which varying perceptions of a particular spatial magnitude (length, size, shape, area, angular extent, etc.) are obtained. A familiar example of an orientationordered effect is the vertical-horizontal illusion. Vertical lengths are overestimated in reference to horizontal lengths. The effect, however, is not limited to the vertical and horizontal. Pollock and Chapanis (1952) reported orientation-ordered asymmetries in the length of a line matched to a horizontal standard: The test line was presented every 10° from 10° counterclockwise from vertical through the upper right quadrant to 10°



clockwise from horizontal. The effect of orientation on the perception of spatial magnitudes other than length has also been studied. Extensive experiments by Rogers, Volkmann, Reese, and Kaufman (1947) demonstrated that the errors of perceived inclination of a line in the frontal parallel plane were orientation ordered. In one experiment 5s were required to set a line to a specified bearing; in another, they were asked to report the bearing of a presented line. The results indicated small but stable, orientation-ordered errors. Onley and Volkmann (1958) demonstrated that the accuracy and consistency of settings to perceived perpendicularity are orientation ordered. In their experiment, the most thorough investigation of this variable to date, stimulus figures composed of two line segments forming "X," "T," and "L" were presented in a frontal plane and 5s were required to set the variable segment perpendicular to the fixed one. The fixed segment was presented in meridional orientations ranging from 000 to 358. Systematic constant errors in the settings as well as differences among individuals, were observed. Most of these orientationordered effects have been attributed to the anchoring influence of the main



1 This research has been supported by Grant M-36S7 from the National Institute of Mental Health. The research continues under the support of the National Institute of Mental Health (Grant M-7642), the United States Air Force Office of Scientific Research (AF-AFOSR 354-63), the National Aeronautics and Space Administration (NSG496), and the Rockefeller Foundation.
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coordinates of space (up-down and incandescent bulb, operated at 50-v. ac and placed 5 in. behind the glass disks provided right-left) on spatial judgments. radially uniform transillumination of the field Many other studies with orienta- (8.3 ftl.). The 5 was instructed to allow the tion as the major variable have been dividing line to rotate in one direction until performed. In general, these studies one complementary angle was seen as larger have concentrated on a few particular than the other at which time he was to reverse the rotation. The midposition of the line orientations or set of orientations between successive reversals then represented (mainly in the upper-right quadrant) subjective equality of the angles, i.e., subto study specific effects demonstrable jective bisection of the right angle. The S with large groups of 5s. We have was instructed not to adopt any sort of in switching but to watch the size of attemped to determine the orienta- rhythm the angles carefully and to rotate the dividing tion order in judgments of the size line accordingly while fixating a small gap of an angle using a method that 2.6 in. from its center of rotation. The 5s allows inter-5 comparisons and gen- were trained for a number of sessions, during erates a continuous function over which the instructions were repeated, until in the task was achieved. The S 360 meridional degrees. This report consistency then had five experimental sessions each describes the technique developed consisting of four complete rotations of the for these purposes and the results right angle (two clockwise and two counterclockwise) separated by 5 to 10 min. rest obtained. METHOD A psychophysical technique was adapted from Be'ke'sy which, in essence, consists in automatically recording a continuous series of responses to a continually changing stimulus (Beke"sy, 1947). The 5 served as a null instrument and made continuous "yes" or "no" decisions concerning deviations from equality of two angles as they changed orientation in the frontal parallel plane. Complementary angles were chosen as stimuli for this experiment. The 5 sat comfortably while chin and brow rests helped maintain his head position. Appropriate shielding limited vision (binocular) to the stimulus field which was 11.5 in. in diameter and 76 in. in distance. Three lines, each .12 in. wide, appeared as radii in the field. Two of the lines formed a right angle and were painted on a translucent glass disk which could be rotated in 5's frontal parallel plane at a constant velocity (53.3°/min) around its center. The third line, which normally appeared to divide the right angle into complements, was painted on a clear glass disk placed just in front of the translucent disk. The clear disk could be rotated around its center coaxially with, but independently of the disk carrying the right angle. The S controlled the direction of rotation (clockwise or counterclockwise) of the dividing line with a twoposition microswitch. The speed of the line (2.0°/sec) was practically constant with respect to the right angle. In operation, the room was darkened and a single 60-w.



intervals. The results from each S were found stable over intervals between trials as long as several months. Ten undergraduate students (2 male, 8 female) served as 5s. All had normal acuity either with or without correction. The rotations of the dividing line, following the switching responses of S, were recorded by a pen that moved at right angles to the movement of the chart paper on a GrasonStadler recording attenuator. An event marker at the side of the chart recorded calibrated orientations of the right angle. The midline of the chart was the reference for zero deviation, i.e., objective bisection of the right angle. The dividing line rotated back and forth within the rotating right angle and when 5's judgments of equality agreed with objective equality, a zig-zag line was drawn centered around the midline of the chart paper.



RESULTS The data were combined in a simple manner: A line was fitted by eye connecting the midpositions between reversals along each chart trace generated by 5. The eye-fit lines for the data curves of each 5 were then traced onto a single chart. Examples from a typical 5 are shown in Fig. 1. Each line is a tracing from one data curve and the consistency among the lines is clearly seen. The two mean curves obtained from the
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MERIDIONAL ORIENTATION OF TRUE BISECTOR FIG. 1. Smoothed tracings of responses from a typical 5 during counterclockwise and clockwise rotations. (Orientation reads from 000 clockwise to 360.)



10 curves for clockwise rotation and the 10 curves for counterclockwise rotation were then calculated. These curves are shown in Fig. 2. The two curves for each 5 appear to differ in most cases only by a phase shift of approximately 20°. This shift was apparently produced by a lag in 5's response to the changing appearance of the angles. In a different experiment, subjective bisections made with a static right angle, but with a moving divider, were found to approximate the mean of the two values obtained at the same orientation during clockwise and counterclockwise rotations of the right angle. The data are plotted with the orientation of the true bisector on the abscissa. When the curve is above the zero difference line, the more clockwise angle was made objectively larger than the more counterclockwise angle by .S, thereby implying that of two equal complementary angles of the same orientation the more clockwise would have appeared smaller. The data show consistencies among 5s, particularly in the orientations



at which the peak deviations occur. In general, the angle nearer the horizontal is made smaller. The mean differences between angle settings vary with orientation, average more than 5°, and, with some 5s, exceed 10° at the two most consistent peaks near 045 and 315. Subjective equality tended to agree with objective equality when the right angle was close to being centered around the vertical and horizontal axes. However, small but significant deviations from these axes predominated at subjective equality. DISCUSSION Interpretation of this data in terms of the presumed influence of the main coordinates of space (up-down, leftright) is inadequate for two reasons. The first involves the stable differences among 5s detectable in the data curves. Clearly, individual differences are important in orientation-ordered effects and they are reliably measured with the technique used. The second reason involves the spatial asymmetries in the data. The upper half of the field tends to be unlike the lower, the left side unlike
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MERIDIONAL ORIENTATION OF TRUE BISECTOR FIG. 2. Averaged responses of individual 5s. (Each point is the mean of 10 chart-traced values at the given orientation. Open circles represent clockwise runs; closed circles, counterclockwise runs.)



PERCEIVED ANGLE AND ORIENTATION IN PLANE the right, and the quadrants tend not to resemble each other. On the other hand, there is good agreement among 5s on the orientation of the two peak differences centered around the vertical (000), suggesting a common factor. Although data were not available on the refractive status of all 5s' eyes, it is unlikely that refractive errors could account for either the magnitudes of the size differences in individual 5s or the agreement among 5s. Some attribute or set of attributes inherent in the stimulating environment may contribute to the generality of this orientation-ordered effect and to other spatial anisotropies found in studies of perception. One such attribute is the density distribution of contours in the visible environment. Brief studies of our own indicate that the normal orientationordered effects can be increased by prolonged exposure to a field of parallel lines, i.e., an environment with a markedly atypical distribution of oriented contours. Kohler and Pissarek (1960) demonstrated changes in the vertical-horizontal illusion after 5s had worn lenses with meridional magnification. These findings coupled with the present data, are presumptive evidence for the existence of an asymmetric distribution of contours in the normal environment of city-dwelling 5s. They suggest that a greater density of contours occurs within
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a sector at or near horizontal than in any other sector. If this presumption is correct, considerable differences in the perceived size of angles, and by implication, in other size perceptions, are produced as a function of exposure in natural environments. Some of the intercultural differences in size of spatial illusions may result from exposure to differing visible environments (Segall, Campbell, & Herskovits, 1963). REFERENCES BEKESY, G. v. A new audiometer. Ada Otolaryng., 1947, 35, 411-422. KOHLER, I. v., & PISSAREK, T. Brillenversuche zur Vertikalentauschung. Psychol. Beitrage, 1960, 5, 117-140. ONLEY, J. W., & VOLKMANN, J. The visual perception of perpendicularity. Amer. J. Psychol, 1958, 71, 504-516. POLLOCK, W. T., & CHAPANIS, A. The apparent length of a line as a function of its inclination. Quart. J. exp. Psychol,, 1952, 4, 170-178. ROGERS, S., VOLKMANN, J., REESE, T. W., & KAUFMAN, E. L. Accuracy and variability of direct estimations of bearing from large display screens. USN ONR Med. Rep., 1947, No. 166-1-MHC 1. SEGALL, M. H., CAMPBELL, D. T., & HERSKOVITS, M. J. Cultural differences in the perception of geometric illusions. Science, 1963, 139, 769-771. (Received July 31, 1964)



























des documents recommandant







[image: alt]





Weene (1966) 

1, 55-59. CHANGES IN PERCEIVED SIZE OF ANGLE AS A FUNCTION. OF ORIENTATION ... metries in the length of a line matched to a horizontal ... 56. PAUL WEENE AND RICHARD HELD coordinates of space (up-down and right-left) on ...










 


[image: alt]





Weene (1966) 

in a frontal plane was performed by 10 Ss using the Be'ke'sy technique. ... line was presented every 10Â° from 10Â° .... moving divider, were found to ap- proximate ...










 


[image: alt]





Singer (1966) Spatial adaptation and aftereffect with ... - Mark Wexler 

Monash University. Adaptation and aftereffect to prism-induced spatial transformation of ... the 4 control experiments responses were made without transformed vision during .... riod were made by 51 himself on separate sheets in the tray, but ...










 


[image: alt]





Landy (1989) - Mark Wexler 

polarity alternation, standard speed, standard intensityâ€� ... is a shape with a bump in the upper-middle of ..... give precise details about his stimuli, but it was.










 


[image: alt]





Rieser - Mark Wexler 

errors (defined as the standard deviation of the signed errors) were computed to assess the precision of each subject's judged distances, for example, whether ...










 


[image: alt]





Deloache - Mark Wexler 

the â€œlanguage of picturesâ€� must be learned through experience (Gom- brich, 1969, 1974 ... reported one child's attempts to grasp objects pictured in a book. The infants and .... The final study reported here examined the developmental course of m










 


[image: alt]





Chelazzi - Mark Wexler 

retain behaviorally relevant features of visual stimuli. Science 212: 952â€“ of inferior temporal neurons in macaque. J. Neurophysiol. 60: 344â€“364,. 955, 1981.










 


[image: alt]





Zugaro - Mark Wexler 

performance in the behavioral tasks, and the rats showed no obvious ... in case of the slightest indication of health problems, returned to ad .... Screening.










 


[image: alt]





Untitled - Mark Wexler 

5. Findings that challenge the model or limit its scope, and wbratto do about them. 6. ... information is stored and how it is coded and organized (see, e.g. Landauer and .... As we shall see later, this finding has new importance in relation to some










 


[image: alt]





Untitled - Mark Wexler 

Present address: Laboratorio di Neurofisiologia del CNR, Via S. Zeno, 51-56100 Pisa, Italy. Fig 1 Vision through a. 125-ms temporal window. Although much ...










 


[image: alt]





Loomis - Mark Wexler 

any given moment (Loomis, in press; Philbeck, Loomis, & Beall, 1997). This per- ..... Cambridge, MA: MIT Press. Cutting, J. E. ... Flach, J. Caird, & K. J. Vicente (Eds.), Local applications ofthe ecological approach to human-mach systems, Vol.










 


[image: alt]





Untitled - Mark Wexler 

3. SUBJECTS and GENERAL PROCEDURE. 3-1. Subjects. 98 sighted and 35 blind subjects took part in two sets of experiments. 9. (Ono, 1960). 10. (1953). 11.










 


[image: alt]





Untitled - Mark Wexler 

three distances (4, 10, and 16 cm) and five velocity instructions. These 15 trials were ..... RAND (1967) Effect of speed of movement on tactual - kinesthetic ...










 


[image: alt]





Visual Adaptation - Mark Wexler 

Oct 22, 2015 - Department of Psychology, University of Nevada, Reno, Reno, Nevada ..... understanding of the importance of natural image statistics for all ...










 


[image: alt]





Cutting (1977) - Mark Wexler 

study of gait or any other system of events should consider the ... irreversible events, (3) rigid vs plastic events, and. (4) events ... pass across the viewing field. The camera was ... The viewers' answers to the question "How did you recognize ..










 


[image: alt]





Farrell - Mark Wexler 

depends in large part on proprioceptive input to the ..... control and ignoring conditions were not abnormally long. The response latencies of the non-RD patients ...










 


[image: alt]





Heywood (1972) - Mark Wexler 

systematic effects on saccadic behaviour, and to compare their effects with the .... During D.A., saccadic amplitude was estimated on the basis of the first .... the AI, although this may be opposite tu the direction shown with a fovea1 AI (Table 4~ 










 


[image: alt]





Rieser - Mark Wexler 

Thanks go to Steven Kramer for help in refining the theoretical issues, to Bennett ...... relation of optical flow to the eye's physical movements through space. Thus ...










 


[image: alt]





Chelazzi - Mark Wexler 

significant effects in the population was evaluated using the bino- mial theorem and was always found to be different from chance. FIG. 2. Location of recording ...










 


[image: alt]





O'Regan - Mark Wexler 

conclusions regarding the notion of extraretinal sig- nal and the interpretation of .... lie on the saccade-like contour showing the progress across the display of the ...










 


[image: alt]





Ecvp (2005) - Mark Wexler 

Humans can judge whether a line is located to the left or right of a point of reference with ..... California, 3641 Watt Way, Los Angeles, CA 90089, USA ([email protected] ; ...... What happens when visual perception theory and practice become a tool f










 


[image: alt]





Trappenberg - Mark Wexler 

inputs, our model assumes that this information is integrated by dynamic ... centers related to eye movement control (see Sparks ... sensory, motor, and attentional processing. .... average behavior of the system. ..... Direct electrical stimulation.










 


[image: alt]





Untitled - Mark Wexler 

"Otted with ther. th showed. Ilthough a. 2S). otion with. Whitsel et function. subjects, levelocity thin each stric mean that bin. tric mean those of decline in in Figure.










 


[image: alt]





Untitled - Mark Wexler 

Summary of central oculomotor pathways .... (1) The quotations at the head of each chapter are from Andreas Laurentius ..... which occurs each time we blink.










 














×
Report Weene (1966) - Mark Wexler





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



