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Exploring Users Desired Emotion in Product Light Focusing on the Refrigerator
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Abstract

Despite the substantial changes made in the product design field to adopt light as an essential design element,
there has been little effort to define how customers respond emotionally to the light design of products. Therefore,
it is necessary to analyze the emotional effect of light as a new design element. However, previous research focuses
solely on deriving optimal lighting conditions to achieve particular emotional effects. Therefore, this paper
investigates the customers' desired emotional effects of product's light design. We studied refrigerators that utilize
light as the main design element of the product. We applied mixed methods by combining close-ended questions
and open-ended question to efficiently derive the desired emotion. Participants were asked to choose the most
favorable refrigerator image in each of the twelve image groups and indicate why they choose that image with the
short-answer survey form. Approximately one thousand terms were collected, and those terms were classified into
29 groups using thesaurus relationships. The term groups were again classified into the four big emotion categories
and labelled as “abstract quality,” “light property,” “space perception,” and “visual comfort.” Also, a model of the
relationship between desired light style and light properties was proposed, since we observed the light properties
related to three other categories. This study used mixed methods to identify the emotional value of a new design
element. We suggest that the emotional categories derived and the proposed relationship model could be used to
evaluate the product's light design.
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Fig. 1. Example products where light plays as a key design
factor (above: BMW Starry night, K9 lighting, below: Miele
FlexiLight, LG signature LUMIShelf)
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Pros and Cons of two methods

Qualitative Quantitative

e Since data gathering and analyzing
methods are well established,
result can be easily made with
statistical tools in a short time.

e Since topics can be studies in
detail, this method suited for new
topics where not all value or
context have been identified.

e |Interpretation result is tied

e Participants can quickly select a
directly to the data source. i

rating on a given scale.

e |nterpretation skills of researcher
can bias results.

(%]

S e Experiment time can be long so

© that participants could get
stressed.

e Some values may be lost beneath
the layers of statistical analysis.

® The analysis method often can be
constrained by established
standardized methods.

w

Mixed Method
by taking advantages of two methods

Fig. 2. The pros and cons of qualitative and quantitative
methods. By taking good aspects of two methods, mixed
method of this study was devised
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Please look at the screen and fill out the following questions.
#5

What is the most favorable refrigerator lighting?

YE o ol

Please write down at least two reasons for your choice.

“Because the lighting is having luxurious feeling o

“Because the lighting is elegant and beautiful K
“Because the lighting is _ yellowish .

Please look at the screen and fill out the following questions.
#5

What is the most favorable refrigerator lighting?

Please write down at least two reasons for your choice.

“Because the lighting is nedt and fresh feeling S

“Because the lighting is luxuvious

“Because the lightingis __¢1e3%, Siwmple, vefined

Different choice

Common reason

(® Warm White H

b--q Luxurious

Participant B :

- -
(@ Cool White

Fig. 3. Example of survey sheet comprised of a close-ended
and open-ended question. The mixed survey method has
a strategic strength that a common reason behind the
different choice can be found
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Stimuli Composition Procedure

e Collect various types of refrigerator images

o Gather 3 or 4 images of same refrigerator
type into one group

Fig. 4. Stimuli configuration process
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Step 1. Merging same words

having different forms

ONORORONG

(N =1,037)

Step 2. Sorting words
using thesaurus

Criterion: synonym groups

Group ‘A’ Group ‘D’

@WE ©C

(N=1,002)

HME ZFol 7|tisks A7 24 B4 8D ARIE B4z 9

1 & 2 (http://www.wordnet.co.kr/) <]
g ke Sy A RS 2l ool A
s &8t . B8 I s 101,780 2] A&
SAHOE Folo] AAE Aost e Sl A +F
Ho freojo] Apdelth & Ao s 13 ool
ol HAE Hste] o3 3 A AP
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Fig. 6. A summarize procedure of data clustering

to make term groups
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Table 1. Representative term groups from four style categories. The minus(-) mark implies the negative terms and the plus-minus(t)
mark means that the same term were collected both in the positive and negative way

Category Group Freq. Terms
Refreshing(2] 4 &) 138 Neat(7133}), (-)Dirty(Hel2), Clear(A1% 3}, (-)Messy(X1 4153}, Refreshing(#) 21 3h...
Fresh(41413h 67  Fresh(243h), (-)Stale(21413HA] %), Lush(*dd3h
’(*;l’zriff Cozy(E23) 31 Snug(eFs%), Stable(2H472l), Comfortable(¥skal), Cozy(Ea
Appetizing(3t3le] HeolE) 29 Appetizing(3t3le] HolE), (-)Unappetizing(Btelol Heole), Ripe(SAE o] Hol)
Ambient(2-3h 22 Ambient(223h), (-)Strong(=23H4 %2, 7gaﬂﬂ)
_ Intensity((2] A7) 175  (+)Bright(3}2), Feeble light(2Fet 1), (-)Dark(e1F-9), (-)Dull(228Y, (-)DIim(AA ...
PrLo'ggrtty Placement(®2 2] Hjx]) 98 Indirect lighting(ZFd %%), (+)Ceiling(’+sh), Veggie Box(cFl4), Side(ZH)...
Chromaticity(21<] A¥) 95  (#)Yellowish(*=2H), (+)Reddish(F<4), (+)Orange-glowing(F2H), (+)Bluish(F=1)...
Space Distinguishable 77 Disti_nguishable(éL HolE), (-)Undigtinguishable(d <HE.©]),
Perception (B Holy) (-)Distracting(3= °}ﬂh)
Temperature(==7) 55  ())Hot(E3), (x)Warm(mE=sh), Cool(Al€3h), (-)Cold(F
Visua Visually Comfortable 42 Less Glaring(zel € H4), (-)Glaring(Eel FA5),

Comfort (seol #<teh

Visually Comfortable(ize] #<Ha))...
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¢ Chromaticity
* Placement

e Visually
comfortable

Fig. 7. The relationship model of desired light style and light properties is suggested as a result of the study.

In addition, the survey sheet is also proposed based on the respondent analysis result and model
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Preparation

o Stimuliimage preparation
e.g. Picture, 30 rendering images

e Standardization of stimuli
e.g. White balancing

e Use of ‘Mixed questionnaire’
Close-ended and Open-ended questions

e Additional interview
Asking the unwritten reason behind the respondent

Data Clustering

¢ Merging terms which having different form
e.g. merging ‘oil42, of 74|, ofssC} into ‘oif’

e Clustering terms using thesaurus

Interpretation

e Categorize term groups into bigger
categories

e Interpretation of the cluster result

¢ Define of desired emotion on design factor

e Derivation of evaluation criteria
Term group selection as a evaluation criteria

Fig. 8. Suggested procedure of deriving desired emotional
value on new product design factor
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Appendix A.

The twelve refrigerator image groups which having various chromaticity and placement of light. The full set of twelve stimuli and
the image references can be shown at https://www.slideshare.net/secret/nOPmNO20guiL6W

Group Difference Scene Refrigerator Type
1 Chromaticity Commercial Silgr%rgylizirie,
2 Chromaticity Real S:intt)y“;?e
3 Chromaticity =~ Commercial Ségeilgg ?g?l?
4 Chromaticity Redl Ségeilgg I? g?]?
5 Chromaticity Commercial F:;riolci);ht
6 Chromaticity Commercial %ZL:?;Z ﬂ%ﬂ
7 Chromaticity Commercial NoDlic;jhtiI?nd?roerézer
8 Chromaticity =~ Commercial Compact,

Ceiling light
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Group Difference Scene Refrigerator Type
9 Chromaticity Real cg ﬂ?ﬁ tg’ht
10 Chromaticity Real (S::: ﬁlr?g O:?grrn
11 Placement Commercial %cl)ﬂzﬁ ﬁ Zﬁ{ '
12 Placement Commercial %cl)ﬂzﬁ ﬁ Zﬁ{ '

Appendix B.

The 1002 terms that merged into 29 term groups. The terms were collected from the short-answer question.
The 29 term groups were clustered into four emotion categories

Frequency of term group in four emotion category (N=50).

Group 1. Abstract Quality Frequency Group 2. Light Property Frequency
Refreshing(# %) 138 Intensity(12] 4171) 175
Fresh(4141&) 67 Placement(2¢] wljx]) 98
Cozy(Z23h 31 Chromaticity(e] A1) 95
Appetizing(r9le] Heole) 29 Reflection(*#<] ®HAD 4
Ambient(-23h 22 Total 372
Luxurious(252=2%) 19 Group 3. Space Perception Frequency
Organized(*d=%) 18 Distinguishable(& H.0]:) 77
Beautiful (<112 10 Temperature(>-=7) 55
Natural (A1 222 2) 10 Spacious(K o] Heole) 17
Soft(F-E82) 9 Undistorted(9] 3 51#] %) 17
Refined(# & ) 9 Standing out(&-=°] EkHol) 10
Familiar(2]<sh) 8 Tota 176
Harmonious(Z 82 &) 7 Group 4. Visual Comfort Frequency
Ordinary(25H4 Q1) 7 Visualy Comfortable(:ee] H<Heh 42
Simple(7H4gh 7 Total 42
Unbothered(F-22%4] ¢-2) 6 Abstract Quality 411 %
Convenient(#2]3h 6 Light Property 371 %
Novel (] 22) 5 Space Perception 176 %
Baanced(# 87 IE) 4 Visua Comfort 42 %

Total 412
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