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ABSTRACT

Objective: The aim for this study is to verify the significant factors that are related to drivers’ satisfaction considering their
emotional states and to develop evaluation indexes of satisfaction. Background: Emotional states, in particular pleased and
satisfied states, are strongly related to the accident rate and these can arise from color stimulus. Drivers can clearly and
easily receive information through color using only peripheral vision, so, if selected appropriately, colors are one of the
most effective stimuli while driving. Method: In this study, colors paired with menus on the in-vehicle LCD display were
used to control emotions. When selecting a color for each menu, we considered nine factors. Evaluation index containing
five variables, perception, suitability, compatibility, preference, and eye fatigue, and satisfaction was also developed and
verified. Result: through regression and multicollinearity analysis, we found that all variables were independent, but only
four variables except eye fatigue were significant on satisfaction. The most and least influencing variables on satisfaction
were suitability and perception, respectively. Conclusion: Satisfaction is influenced by preference of color as well as
variables related with color-menu combination such as suitability and compatibility. Also, eye fatigue is not a considering
factor for satisfaction, but still needs to be reduced. Application: The four significant factors for satisfaction can be applied
to design in-vehicle devices as well as LCD display and help to drive safely.
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2.1 Role of Color in psychological aspect
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2.2 Role of Emotion in Driving Situation
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2.3 User Satisfaction in terms of Usability
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3. Method

3.1 Subjects
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Table 1 Considered Factors in color sampling

Factor Characteristic

Differentiation | Delivering information and reducing
confusion by differentiating color
clearly

Communication | Enhancing the information delivery
function by using consensual meaning
of color

Proactive Avoiding proactive interference from

interference information that a color of menu
delivers to what the menu actually
means

Sleepiness Preventing sleepiness through color
which can make drivers awake

Aggression Using color that reduces aggressive

trait

Photopic  and
Scotopic vision

Considering both photopic and
scotopic vision

Bezold-Briicke | Considering change in the range of

shift visible ray due to change in the
intensity of the light

Eye fatigue Avoiding use of colors that hasten eye
fatigue

Emotion Evoking a positive feeling through

appropriate color
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Table 2. Color samples and their corresponding menus used
for the haptic device

RGB HSL Menu
R:179 | H:0

G:0 S:255 HVAC
B:0 L:90
R:179 | H: 15

G:62 S: 255 Audio, CD
B:0 L:90

R:87 H: 62 .
G:140 | S: 178 Ead“t’.
B:25 | L:83 unction
R:158 | H: 42

G:157 | S:255 Telemetric
B:0 L:79
R:39 H: 127

G:169 | S: 159 Sirius
B:168 | L: 104
R:0 H: 145

G:108 | S:255 Navigation
B:179 | L:90
R:0 H: 165

G:18 S: 255 Information
B:158 | L: 79
R:76 H: 188

G:0 S: 255 Phone
B:179 | L:90

3.4 Procedure
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Table 3. Variables, definitions and scale

Variable Definition Scale

Perception How well is the color 7 points
perceived?

Suitability How suitable is the color- 7 points
menu paired?

Compatibility | How compatible between the | 7 points
existing meaning of menu
and meaning of color?

Preference How much do you prefer the | 7 points
color?

Eye fatigue How much do you feel tired 7 points
with the color?

Satisfaction Overall, how much are you 100 points
pleased, satisfied and
relaxed?

4. Results

perception, suitability, compatibility, preference, eye fatigue
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Table 4. Result of Correlation Analysis between variables (Pearson’s)

Suitability Eye Fatigue Compatibility | Preference Satisfaction
Perception 0.426** -0.107 0.238** 0.286** 0.510**
Suitability -0.217%* 0.658** 0.681** 0.727**
Eye Fatigue -0.127 -0.236 -0.218%*
Compatibility 0.554 0.677**
Preference 0.668**
**:p<0.01
Table 5. Regression Result with Five Factors
. . SE Tolerance
Variable Coefficient Cocfficient T p-value Limit VIF
Constant 19.627 3.580 5.483 0.000
Perception 3.521 0.538 6.545 0.000 0.815 1.227
Suitability 2.240 0.608 3.686 0.000 0.376 2.663
Eye Fatigue -0.404 0.367 -1.102 0.272 0.936 1.068
Compatibility 3.222 0.489 6.586 0.000 0.543 1.843
Preference 2.799 0.560 4.994 0.000 0.507 1.971
R*=0.692
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Table 6. Regression Result with Four Factors 1217 E]—_ 2% ket _ I ©
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Variable Coefficient SE . T P-

Coefficient value
Perception 2.3345 0.5555 4.20 | 0.000
Suitability 3.4095 0.6462 5.28 | 0.000
Compatibility | 3.0477 0.5388 5.66 | 0.000
Preference 2.7951 0.5944 4.70 | 0.000
Constant 19.483 3.341 5.83 | 0.000

R*=0.676

Satisfaction = 19.5 + 2.33 Perception + 3.41 Suitability
+ 3.05 Compatibility + 2.80 Preference
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