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The role of knowledge on perception in Miiller-Lyer illusion

Tai-Seok Chang', Ji-Hang Lee', & Jae-Moo Lee**
'SungKyunKwan University & *Chung-Ang University

[Purpose] Perception plays an important role in understanding the environment or related objects in
order for humans to perform physical movements more effectively. Sometimes they create different
movements with different perceptions. Especially, visual perception errors that occur in sports situations
can have a considerable effect on performance. Accurate knowledge of the environment in this process of
perception is important in performing movements or actions. The purpose of this study was to investigate
the effect of learning formation on perception using Muller-Liar illusion diagrams. To measure this, we
compared the feedback group that induced knowledge learning and the control group that did not
provide knowledge To see if there is a difference. Therefore, in this study, we have provided a visual
feedback that can establish the cognitive awareness of the actual stimuli length to subjects, and
investigated the changes in their matching action responses. [Methods] A total of 32 young and healthy
subjects were randomly divided into two groups (Feedback and Non-Feedback groups). Subjects were
asked to match the stimulus size with their index fingers and thumbs. Initially (pre-test), three different
visual stimuli (inward, outward, and no arrows) were randomly presented 60 times (20 times each) and
the grip sizes were recorded using the Liberty Motion Analysis System (Polhemus Co., America). Then,
video clips of two lines merging each other were presented as feedbacks. Post-test protocol was identical
to the pre-test protocol. The data were analyzed using the 3-way ANOVA with one RM factor (2 x 3 x
2). [Results] Results showed a significant 2-way interaction effect. Post-hoc results showed significant
interaction between stimulus shape and pre/post-tests only in the experimental group. There was a
significant decrease in the grip size after feedback in the OUT condition of experimental group. However,
in the control group, there was no interaction between stimulus shape and pre/post-tests. [Conclusion]
Overall, current results indicates that, while visual illusion can affect the action, the provision of visual
feedback can establish the awareness of actual stimulus size and suppress the influence of illusion on

action.
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$(a) (b) (c)

Fig. 1. Perception & Action task
(a : wing in, b: wing out, c: control)
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Fig. 2. Perception estimation task process
(left : Feedback group,
right : Nonfeedback group)
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o W& 3way Mixed design ANOVA with repeated

Task, Trial Session ¥42 AA|3I%TH 39 EAHEA

o AMF ASE 8 gL 5TEA (simple
N =

interaction effect) & AAsl o sl=ul Aty =

deu Qoo 247 Bolael ol QB4R RG(3)x  AJIZEION CHet RSk J|SSA
RM(2) & 441tk 290 B4 #4) ALF A5L ¢
dl Bonferroni's AAHS AAISHAT. frol4E a=.05 Eel-solof BAIS R8T AT AN =
o)A A=s9 . AT 571 28379 nlRe 93-S AHET] §3}]
A48 7S d¥hs v (Tabal 2)% 20 23E
2ol gems AgahA] 2 fee] 25 AP} AL
AF+A = =go H}@Oi Fell e o =P tHo R
T ¢ =golA Aozt YehA] sk, J =S Al
w A7 die Ee-gholo] AAE FEsko] A4 ks @%OW—: HER7} gl 5 ﬂE*?‘é Akt 9 =9
Table 2. Descriptive statistics for Grib width(cm)
Nonfeedback (n= 16) Feedback (n= 16)
pr P T P m e
Out 13.20 13.45 1332 12.51 1145 1242 12.63
(£1.29) (£1.29) (£1.28) (£1.44) (£1.88) (£1.74) (£1.66)
In 11.61 11.98 11.79 11.07 10.90 11.42 11.38
(£1.36) (*1.31) (£1.33) (£1.72) (£1.84) (£1.76) (£1.60)
Control 11.90 12.26 12.08 11.07 11.07 11.65 11.56
(£1.32) (£1.33) =*1.31) (£1.59) (£1.87) =1.71) (£1.60)
Column 12.24 12.56 12.40 11.55 11.14 11.83 11.86
Means (£1.47) (£1.43) (£1.46) (£1.70) (£1.84) (£1.78) *1.71)
Table 3. perception task result analysis(three way ANOVA).
Source5 SS df F p n2 post-hoc
between-subjects
Group 27.542 1 27.542 12.301 .001 117 a>b,c
Stimulation 30.697 2 15.348 6.855 .002 128
Group* Stimulation 1.216 2 .608 272 763 .006
error 208.223 93 2.239
Within-subjects
Repeat .092 1 .092 .309 .580 .003
Repeat*Group 6.779 1 6.779 22.669 .000 196
Repeat* Stimulation 3.378 2 1.689 5.648 .005 .108
Repeat* Group* Stimulation 2.113 2 1.057 3.534 .033 071
Error (Repeat) 27.809 93 .299
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SAE e eR UsgrhA2, 93)=3.534,
X.05).

39 45744 T3te] 4 olr] Sae] B 4
2487 (simple interaction effects) #4& A4
agth. 39 Asie ane aAdesl slad
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Fig. 3. Simple interaction effect by group (feedback-nonfeedback)
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