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A Study on Optimal Layout of Control Buttons on Center Fascia
Considering Human Performance under Emergency Situations
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ABSTRACT

Many studies on safety issues of human-machine interaction are being conducted, especially taking emergency situations
into consideration. In light of this view, the importance of objective and reliable measurement of users' reactions under
emergency situations is becoming more important than ever in reflecting such issues in the design of everyday things.
However, despite the need to consider the human-machine interactions and human performances at the design stage, there
were few studies which considered human performances and behaviors under emergency situations. This study is about an
evaluation method and design guide to include such human performances under emergency situations during human-machine
interactions. This is achieved through an experiment where operators are instructed to press the emergency button at an
experimentally designed location under a random emergency situation. By analyzing the results in a human factors
perspective, the response time and the accuracy of the operators' behaviors are explained. Analysis revealed that in designing
the center fascia for automobiles, there is a tradeoff between response time and accuracy, and the optimal size of buttons
differ in each part of the center fascia. This method is expected to be applicable to industrial situations to derive optimal
position for emergency buttons.
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E 3. A2, Z&, g€ 2|2 X=9 R0 ME F=zet 2HSAIZ0| tet MANOVA 24

Effect Test statistic Value F Hypothesis df Error df Sig.
Intercept Pillai's Trace 974 3440.690(a) 3.000 279.000 .000
Wilks' Lambda .026 3440.690(a) 3.000 279.000 .000
Hotelling's Trace 36.997 3440.690 (a) 3.000 279.000 .000
Roy's Largest Root 36.997 3440.690(a) 3.000 279.000 .000
Gender Pillai's Trace .013 1.185(a) 3.000 279.000 .316
Wilks' Lambda .987 1.185(a) 3.000 279.000 316
Hotelling's Trace .013 1.185(a) 3.000 279.000 316
Roy's Largest Root .013 1.185(a) 3.000 279.000 .316
Stimulus Pillai's Trace .029 2.792(a) 3.000 279.000 .041
Wilks' Lambda 971 2.792(a) 3.000 279.000 .041
Hotelling's Trace .030 2.792(a) 3.000 279.000 .041
Roy's Largest Root .030 2.792(a) 3.000 279.000 .041
Angle Pillai's Trace 439 26.255 6.000 560.000 .000
Wilks' Lambda .565 30.761(a) 6.000 558.000 .000
Hotelling's Trace 764 35.411 6.000 556.000 .000
Roy's Largest Root 755 70.508 (b) 3.000 280.000 .000
Distance Pillai's Trace .070 3.386 6.000 560.000 .003
Wilks' Lambda 931 3.408(a) 6.000 558.000 .003
Hotelling's Trace 074 3.431 6.000 556.000 .002
Roy's Largest Root .065 6.040(b) 3.000 280.000 .001
E 4. 08 SEH40) 2 SHYHAS0| YBS JAE Ko TS ANOVA 244
Source Dependent variable Type III sum of squares df Mean square F Sig.
Corrected Model X 482.866% 6 80.478 1.557 160
Y 987.385® 6 164.564 2.937 .009
ResponseTime 9.640© 6 1.607 35.284 .000
Intercept X 958.125 1 958.125 18.539 .000
Y 387.347 1 387.347 6.912 .009
ResponseTime 460.308 1 460.308 10108.988 .000
Gender X 077 1 077 .001 .969
Y 56.003 1 56.003 999 318
ResponseTime .095 1 .095 2.088 .150
Stimulus X 87.010 1 87.010 1.684 196
Y 346.722 1 346.722 6.187 .013
ResponseTime .108 1 .108 2.363 125
Angle X 196.473 2 98.236 1.901 151
Y 371.132 2 185.566 3.311 .038
ResponseTime 8.770 2 4.385 96.304 .000
Distance X 199.307 2 99.653 1.928 147
Y 213.5628 2 106.764 1.905 151
ResponseTime 667 2 333 7.321 .001
Error X 14522.599 281 51.682
Y 15747.267 281 56.040
ResponseTime 12.795 281 .046
Total X 15963.590 288
Y 17122.000 288
ResponseTime 482.743 288
Corrected Total X 15005.465 287
Y 16734.653 287
ResponseTime 22.435 287

aR? = .032(Adjusted R? = .012) (X), bR®=.059(Adjusted R*=.039) (Y), cR?=.430(Adjusted R? = .417) (Response Time)
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