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Abstract AIM To explore the impact of two tasks and
three planes on the mental rotation of pilots in upright posi-
tion. METHODS Eighteen healthy male military pilots were
tested by mental rotation test and their reaction time RT
were measured and compared under six-condition matrix
composed of 3 planes the traverse plane the sagittal
plane and the coronal plane and 2 tasks viewer rotation
and array rotation . RESULTS Different tasks and planes
had significant influences on the mental rotation in pilots
P <0.01 but no significant interaction was found. The RT
of viewer rotation was shorter than that of array rotation

R845 A

P<0.05 in each plane. The RT of traverse rotation was
shorter than the coronal rotation and the sagittal rotation )

P<0.05 . CONCLUSION Performance is better on the 2
viewer task than that on the array task. The viewer rotation
advantage of mental rotation exists not only in the traverse
plane of pilots but also in the coronal plane and the sagittal
plane. In the three planes the speed of traverse rotation is
the fast.
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Tab 1 Reaction time under different tasks and planes
t/s n=144 =xzxs
Angle
Task Plane Mean
0° 90° 180° 270°
Viewer Traverse 1.1+0.4 1.7+0.8 2.0+0.9 2.2+1.0 1.8+0.9
Coronal 1.1+0.5 1.8+0.7 2.2+1.0 2.5+1.2 1.9+1.0
Sagittal 1.2+0.5 1.9+0.8 2.1+0.8 2.5+1.1 1.9+0.9
Array Traverse 1.1+0.5 2.0+0.8 2.1+1.1 2.9+1.4 2.0+1.2
Coronal 1.2+0.5 2.2+0.8 2.0+1.0 2.8+1.2 2.1+1.1
Sagittal 1.2+0.4 2.2+0.9 2.1+1.0 3.0x1.1 2.1x1.1
2
Tab 2 Relationship of linear function between rotation angle and
reaction time n =576
Task Plane Model Value t
parameter
Viewer  Traverse Constant 1.193 21.359°
Angle 4.158 x1073 12.539°
Coronal Constant 1.306 22,733
Angle 4.643 x1073  13.608°
Sagittal Constant 1.258 20.227°
Angle 4.890x1073 13.239°
Array Traverse Constant 1.202 17.048°
Angle 6.084 x10~3 14.526°
Coronal Constant 1.277 19. 865"
Angle 6.020 x10~3 15.772°
Sagittal Constant 1.339 20. 544"
Angle 5.401 x10 73 13.952°
bp<o.01.
2.3
3x2
Tab 3
Tab 1 3
P <0.01
P>0.05
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Tab3 ANOVA of performances in different tasks and planes
Source DF SS MS F 4
Subject 17 908.248 53.426 64.439 <0.01
Task 1 31.922 31.922 38.502 <0.01
Plane 2 10.049 5.024 6.060 <0.01
Task * plane 2 2.613 1.306 1.576 0.207
Error 3433  2846.305 0.829
Total 3455 3799.136
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