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‘An alternative, but bss common, hypothesis is that spatial structure is encoded by complex relational 
features such as “contains three points that form a triangle with angles of 30,60,90 degrees” or contains “5 
line endings.” 
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‘When the relation of the viewer to the scene is very rapidly changing, it is conceivable that the overhead 
of updating the scene-based frame would make it more practical to use only two frames, the object-based and 
viewer-based frames. 
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e of reference. In xperiment 5, we fou the same pattern of align- 
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Figure 2. line-drawing illustrations of the two experimental stimuli. 
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le 1. Eugene 1: ~ien~atio~ to 
son object 

Direction of 

subjects’ rotation Orientation of stan 

315 degrees 

Nora. Based on 12 subjects and a to 
in Figure 3. 

observations. Degrees refer to compass directions 

&cause the comparison object was never presented in perfect aiignment with the viewer-centered frame, 
when identical objects differed in orientation by 90 degrees, a clockwise rotation was always the shortest angle 
to turn the object to achieve alignment in the scene-based frame. As expected, subjects chose the shortest 
angle of rotation 83 percent of the time in thes:: cases. 
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Table 2. v&ion oforientath to which subjects 

em angular 
difference 

Parallel 0 90 180 270 

1.0 (2.52) 91.7 (2.19) 179.9 (4.05) 269.6 (2.90) .75 (2.13) 

~~~-P~el 70 160 200 340 

f!k (7.32) 175.6 (8.16) 215.6 (23.43) 357.4 (10.45) 14.95 (11.63) 

Sk 4§ 135 225 315 

67.91(26.31) 159.73 (7.71) 248.09 (19.71) 336.46 (16.03) 23.05 (14.59) 

on 11 subjects. Degrees refer to the compass directions in F&we 3. 

tatio 

on s 
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clt been in any related ex ents, 

ent 2 that used 



eanm 
difference 

0.33 (2.40) 90.67 (2.11) M.ll(2.33) 271.22 (2.82) G.G3 (2.31 j 

22 (11.25) 343.22 (20.13) 23.83 (21.88> 

Skewed 45 135 225 315 

74.22 (28.83) 167.56 (14.25) 245. 

Note. B on 9 subjects. grees refer to the compass dkmtions in 3. 

Of 

ali 
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Table 4. -based ~ig~~~t, perceived perfect scene&ued aligm 
dard &v&ion oforietzmion to which subjects rotated 

‘k-a! compa.r&m object 

0 

0.1s (2.13) 

70 

45 

58.11(8.86) 

Meananghr 
difference 

90 180 270 

9-0.11(2.18) 180.67 (2.31) 270.79 (2.53) 0.42 (.7) 

160 340 

169.11(19.33) 223.00(13.15) 344.44 (22.11) 10.1%(18.05) 

135 225 315 

(13.34) 239.89 (12.66) 333.56 (8.47) 15.64 (11.07) 

Nore. Based on 9 subjects. Degrees refer to the compass diiom in Qure 3. 
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tical to those i 



ble 5. t to objecrs 
i&ion of orientation to 

hallel 0 1 270 
.II.__ .” --- 

1.33 (1.97) 181.0 (1.29) 271.67 (2.38) 1.33 (1.54) 

.33(17.1) 21.29 (14.80) 

45 135 22.5 315 

.5 (18.70) 162.83 (16.77) 235.17 (16. 26.71(14.!8) 

ased on 6 subjects. gmes refer to the compass directions in Figure 3. 
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t 4: IS&Degree Separation, observer’s fines of sight to two objects 
rii devia~n of orientation to 

IParallel 0 90 180 
--_ 
270 

Mean aqular 
difference 

1.5 (1.89) 92.17 (3.34) 181.5 (.%) 271.0 (1.83) l.s4(1.75) 

70 160 200 340 

93.67 (2: 5) 199.17 (19.36) 24567 (16.4) 385.667 (12.66) 38.54 (17.83; 

Skc&?& 45 !35 225 315 

94.00 (24.93) 188.0 (17.36) 272.5 (32.54) 366.67 (29.97) X29(26.76) 

ased on 6 subjects. Degrees refer to the compass diions in Figure 3. 
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tzler & Shepard Objects. Mean and 
which subjects rotated comparison ob- 

Mean angular 
difference 

Parallel 0 90 180 270 

1.43 (2.60) 90.75 (2.59) 181.38 (2.99) 271.00(1.80) 1.19 (2.56) 

Nearly-Parallel 70 160 200 340 

$2.63 (6.87) 174.13 (27.61) 232.88 (12.92) 356.50 (13.35) 19.03 (20.65) 

Skewed 45 135 225 315 
-_ 

69.13 (8.95) 159.00 (18.65) 247.75 (5.Ei4) 343.38 (23.37) 24.G (iS.Gj 
py.^-- __I___I_c____I__I_~-_.~..- -.-“III__IIIW-. 

NC&?. d on 8 subj refer to the corn 
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Table 8. and standard devotion of orientation to 
n objecrs 

ean angular 
differeiice 

Parallel 0 90 180 270 

2.00 (2.92) 91.13(1.76) 181.00 (2.45) 272.50 (1.50) 1.66 (2.31) 
___ ~- 

Nearly-Parallel 70 160 200 340 

75.75(11.20) 175.88(13.73) 231.13(21.77) 336.00(28.54) 12.19 (23.81) 
----_ 

Skewed 45 135 225 3325 
~----------_-_ ---_~-~ _---_-. 

79.13(18.09) 156.25 (17.89) 249.75 (9.86) 332.63 (21.52) 24.44 (17.28) 
^---Ix.-~..-_xII-“.~ _l._l____ll-_-__~.-~_,lllllllll~ .DIxIII ~__. _______--_ - _.-. ~~~I^--“_~ -___ ~“. 

Nofe. Based on 8 subjects. Degrees rcfcr to the compass directions in Figure 3. 
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ali 
an 

e discrimination of mirror i 
was less than .5 percent. 

d to correct for the 

a scene-based fra 

ise between scene- 

mere are three observations of reliable effects of absolute orientation on the extent of compromise 
between scent-based and viewer-centered alignments in the Nearly-Parallel and Skewed conditions. In two 
cases, this effect occurred in the replication of the Shape-Comparison task from Experiment 2. An ANQVA 
of responses in each condition was conducted on the data from all performances of this task in Experiments 
2-5. This analysis showed a reliable effect of absolute orientation only in the Neariy-Parallel condition (F(3.66) 
= 5.86, p < .oOl). The effect occurred because the responses in the 70 degree orientation were relatively near 
scene-based alignment and those in the 200 degree orientation were relatively far from scene-based alignment: 
the overall means were 10.85, 19.67,27.81, and 18.57 for the 70, 160,200, and 340 degree orientations. The 
only other effect of absolute orientations was in the Nearly-Parallel condition in the Helix task (in Experiment 
5). The range of compromise observed there varied more widely than usual across all the absolute orientations. 
It remains a mystery why these variations in compromise alignments occurred for different absolute orienta. 

_-_ A :- ^.._ ru-P1a...r*rl .a,..:,... tions. ihcse effect5 couid hnve ken due to uuc of the hiGiiiS iioi CGiiiiiMGihiCEu 418 VUI wbpuwr;wm wagu. 

far example, either the order of trials (all subjects saw the same sequence of trials) or the interaction between 
handed object shape and utc 0 at which it was presented (e prefercncc 
he object from some an her r necessary to unde~t~nd thi 
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igure 5. 
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