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The use of 3D virtual representations is a common ap-
proach in the modern process of new product develop-
ment. This work presents a preliminary study about com-
paring a real and a virtual representation of a product in 
order to use it to conduct a perception evaluation analysis 
with Eye-tracking technology and applying a semantic 
scale. 

Abstract

Motivation
New trends in emotional evaluation appear, integrating new 
technology and methods in design development to support new 
practices for design and test new products. Combining Semantic 
differential and gaze movement provide a new approach to 
design research.

As result of last statistical analysis, variable “total fixation 
duration” has been used to conduct a one-way ANOVA 
analysis. For a small sample analysis this metric measures 
the sum of the duration for all fixations in AOI. ANOVA re-
sults for front and back showed a “Bottle Cap” unattracted 
and “Transparent Logo” catches more attention in back 
views.

A semantic scale has been designed that extends 
Besemer’s CPAM model with an additional emotional di-
mension. Experimental results show that the user re-
sponses are very similar, and there is only one case with 
a statistically significant difference (one in twelve attrib-
utes). A design bottle needs to be tested to find more ele-
ments to dictate more design elements and complemen-
tary test must be used.

Eye tracking results show some different gaze patterns 
when using images from computer renderings or real 
photos. Analyzing the stimuli some differences can be ob-
served. Results suggest for a bigger sample can justify a 
different gaze pattern. In this case, the quality of the com-
puter render perhaps simplify the representation (it does 
not simulates transparency perfectly) and give more em-
phasis to some design features that are less salient in the 
real objects.

Eye-tracking system
Eye tracking measures can provide an objective and con-
tinuous measure of the user’s reactions through eye 
movement and gaze [1]. Eye movement provide an ob-
jective indicator of where a person’s overt (and typically 
also their covert) attention is focused [2]. 
 
Fixations are defined as gaze patterns in which the eyes 
are relatively immobile, and during which the visual system 
is assumed to be gathering information [3].in particular, 
the locus of an observer’s visual fixations is perhaps the 
single most commonly used parameter when it comes to 
assessing where a consumer’s attention might be focused 
[4].
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Test Product by Eye-tracking Conclusions
One type of stimulus is presented; All of the images were set to an equal mean luminance and size edited. As 
a part of test, From and Back view bottle was used. Using the vision’s law for workstation using in many com-
panies, 4 angles was prepared ( 0°, 15°, 35°, 60°) of  real and virtual bottle perspectives.

An unobtrusive eye tracker 
(Tobii TX300, www.tobii.com), 
was used to assess the partici-
pants’ visual fixations. This 
device has a 23” flat HD screen 
and a sensor bar in the lower 
part of the screen, seated be-
tween 60-70 cm from device 
for calibrate system.

Semantic Scale
We took as a base the CPAM (Creative Product Analysis 
Model) [5]. In this Semantic Scale group we include an 
extra bipolar axis “Emotional” to improve an additional 
emotional result. We describe the 4 semantic axis.

Preliminary sample took 14 Spanish (35 participants 
is the complete sample). 8 female and 6 male with 
ages range from 22 to 53 years. All participant re-
ported normal corrected vision, and no colour-
blindnesss.

Our methodology was structured follow 
the classic test of observation and 
evaluation, first watching images and 
then, evaluated by semantic scales. The 
clusters presented shows 3 blocks; 2 
for display randomly the images of bot-
tles and 1 for 3 questions based in one 
of the semantic axis.

Data Analyses
2 types of results are presented, statistic methods are used for interpret the data. For Semantic Scale, results 
for each axis show a similar behavior. 

Table 1. Semantic Axes.

Fig 1. Scheme of data collected.

Fig 2. Bottles

Fig 3. Task description.

A paired-samples t-test was conducted to com-
pare each attribute in the four semantic axes.  
Descriptive statistics and t-test results are re-
ported in Table 2.
A tendency is been marked. There was not a sig-
nificant difference (α= ,05) in the scores for each 
semantic axis except for the pair “usual – unu-
sual” in the Novelty axis.  

Fig 4. Heat maps of frontal and back views. 

Table 2. Semantic Axes.

Heat maps are a quick alternative to understand highlights. Results for frontal and back views are presented 
in Fig. 4. The used color gradation (aqua=low fixation time, red=high fixation time). AOI analysis gives quanti-
tative information about the amount of time that gaze is focused on a specific area. Four areas of interest were 
defined according to Fig. 5. Sum time to see what area showed more attention, “Principal Logo” (27.00 vs 16. 
52 sec). “Vertical Logo” (9.07 vs 12.98 sec).

Fig 5. Areas of interest.


