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Moreover, five color series of Nikon J1 were used for the color preference test. The results could 
serve as references for designers in product form design and color scheme. 
 
3.1 Select Product Samples 
Through websites, images of five Japanese brands of DSLR cameras were collected, including 
their logo and product prices (Table 1). 
 

Product image 

     
Product title Nikon1 J1 Lumix GF3 Pentax Q Sony α Olympus 

Price in US dollars ﹩830 ﹩630 ﹩840 ﹩899 ﹩699 

 
TABLE 1: DSLR camera images of Nikon, Lumix, Pentax, Sony, and Olympus. 

 
3.2 Setup Web-based 2-dimensional Analytical Tool 
The web-based 2-dimensional analytical tool was adopted to present information on three layers. 
A layer provides information of product form and brand name but without product price; B layer 
for product form, brand name, and product price for the evaluation of purchase intention (X axis) 
and product form attraction (Y axis). On C layers, Nikon J1 image samples of five color series 
were presented for the evaluation of attraction and purchase intention. 
 
On the scale, as can be seen in Figure 2, X axis indicates the purchase intention and Y axis 
means the product form attraction. From product without price (Layer A) and eye tracking system 
as well as verbal descriptions in think aloud, subject’s preferences in product functions are 
specified. From product with price (Layer B), major competition products are identified. From 
Layers A and B, product price acceptability is explored. At last, color preference test is conducted 
from Layer C. The results can work for references in design and marketing strategy. 

 
 
 
 
 

 
 

FIGURE 2: Three layers in the web-based 2-dimensional analytical tool. 

 
3.3 Eye Tracking Setup and Product Information 
Experimental facility: MangoldVisionV3.2.3 eye tracking system. Monitor resolution is set to be 
1024 x 768. Screen capture setting: the desktop eye focus unit is connected to the test host. 

Layer A without price data 

Layer B with price data 

Layer C color preference test 
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Hardware calibration: adjust the angle of desktop eye focus unit according to the distance 
between subject’s seat height and monitor. Instead of being fixed and stiff, the subject can slightly 
turn his or her head. The accuracy percentage of focus is set to 70%. If a subject’s accuracy is 
lower than 70%, then a recalibration is needed. In the eye tracking test, it is hoped that the 
subject will not be influenced by the price information when he or she evaluates the product form. 
Therefore, Layer A (without product price information) is used for the eye tracking test. When 
product samples are played in different viewing angles, the fixations and number of gazes of 
detailed areas of product form are collected. Meanwhile, the think aloud test is also conducted to 
explore the subject’s preferences to product form features and functions. In this study, areas of 
product form details and functions were previously set. Scores of 0 and 1 were assigned for 
specific areas of interest and functions. For the objectivity of research, a weighting of 1 is 
assigned to every subject in terms of the areas of interest and functions. The presentation details 
of DSLR cameras, taking Nikon J1 as an example, are (8/900/37.5), meaning 8 pictures, 900 
frames, 24 frames per second (fps), and 37.5 seconds in total presentation. Details for other 
brands are Lumix GF3 (8/1045/43.5), Pentax Q (9/1125/46.9), Sony α (9/1245/51.8), Olympus 
(7/930/38.7), (Table 2). Because of different numbers of pictures and presentation time periods, 
only eye tracking data of major competition products are selected for preferences of product form 
feature and function. No comparisons are conducted among products of different brands. 
 

Brands Pictures played Frames Total presentation time (sec.) 

Nikon 8 900 37.5 

LUMIX 8 1045 43.5 

PENTAX 9 1125 46.9 

SONY 9 1245 51.8 

Olympus 7 930 38.7 

 
TABLE 2: Presentation Details of Five DSLR Cameras. 

 
3.4 Purchase Behavior Evaluation and Eye Tracking Experiment 
60 college students were invited for the eye tracking experiment. Features of product forms of five 
DSLR cameras were played to collect the fixations subjects gazed at the product form images. 
Experimental procedure: 
 
(1) For each subject, focus calibrations of the eye tracking system and LCD monitor were first 

conducted.  
(2) Through homepage of the web-based 2-dimensional analytical tool, a briefing for the purposes 

of the experiment was introduced. 
(3) Images of five DSLR cameras were imported to the system. Subjects were asked to place 

product images on the 2-dimensional scale according to their perceptions of product form 
attraction and their subjective purchase intention.  

(4) During the eye tracking test, subjects were asked to speak out their preferences in product 
form features and functions, from which the product form features and functions of major 
competition products were identified. 

 
4. RESULTS AND ANALYSIS 
4.1 Major Competition Product Analysis 
60 college students (30 males and 30 females) took part in the eye tracking test in which product 
form, logo, and price information are presented in different layers. With the coordinates of product 
samples in the test, the scatter diagram of five DSLR cameras was exported (Figure 3). The 
major competition product analysis reflects that along Y axis (attraction of product form), Nikon 
and Lumix were more attractive than the other three brands while Lumix was most competitive 
along X axis (purchase intention). Through such kind of scatter diagram, the major competition 
products can be prompted in real time for designers and marketing personnel. 
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FIGURE 3: Major competition product analysis (layer with product price information). 
 

With the coordinates of gravitation centers, and brands data of DSLR cameras, one-way 
MANOVAs were conducted. The result of MANOVA indicates that Wilks' Lambda F=16.604; p 
value=.000 (<0.05), meaning that there existed significant differences among 5 DSLR samples. 
Moreover, through marginal tests, it was found that these five samples were significantly different 
along X axis (marginal test F=29.363, P value =0.000<0.05) and Y axis (marginal test F=2.550, P 
value =0.039<0.05), meaning that there were significant differences among five brands of DSLR 
cameras in terms of product form attraction and purchase intention. In terms of product form 
attraction and purchase intentions, the average values are Nikon (1.39, 4.79), LUMIX (9.89, 4.03), 
PENTAX (-0.28, 2.14), SONY (-2.39, 1.97), Olympus (-0.95, 1.76). Furthermore, the Duncan post 
hoc test reflected that these five competitive samples could be divided into three clusters in 
purchase intention. Among them, Lumix (9.89, US$630) was of the relatively lower price and had 
the highest degree of purchase intention. In terms of product form attraction, Nikon and Lumix 
were of the cluster of highly attractive. From the results, it is clear that student user group will give 
a higher priority to buy Lumix whose price is much lower.  
 
As far as price acceptability is concerned, the coordinates of Lumix were (4.73, 3.30) on Layer A 
where no price information was offered and (9.89, 4.03) on Layer B where price data was offered. 
The coordinate of Lumix image with price data fell to the right side of that of Lumix image without 
price data (Figure 4) means that consumers are more likely to buy this product. Furthermore, a 
pairwise t test was conducted for the comparison of purchase intentions (X axis). The result of t 
test (t= -5.38, P value=0.00<0.05) indicated that subjects thought Lumix was much more valuable. 
For subjects’ preferences to Lumix’s product form feature and functions, fixations and verbal 
descriptions subjects had for Lumix image on Layer A were further examined. 
 

High purchase 
intention 

Low attraction 

High attraction 

Low purchase 
intention 

Scatter diagram for major competition product analysis 
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FIGURE 4: Scatter diagram for Lumix in price acceptability on Layers A and B. 

 
4.2 Eye Tracking Data for Major Competition Products  
Through the product form without price information in Layer A and the frequency of visual focus in 
eye tracking system and verbal descriptions from think aloud, which product form features and 
functions in major competition product Lumix attracted the subjects were explored. 
 
In this study, areas of interest in product form of Lumix DSLR camera were defined. As illustrated 
in Table 3, the lens are denoted as pn1; curvatured handle pn2; lens switch button pn3; screen 
pn4; multiple circle shuttle dial pn5; curve above the lens pn6; pull up flash pn7, shutter button 
pn8; recording key pn9; iA key pn10. 
 

Lumix 
areas of  interest 

    
 

TABLE 3: Area of interest in product form of Lumix DSLR camera. 

 
In this study, MV Analyzer in MangoldVision was used to analyze fixations of visual focus in areas 
of interest of Lumix product form. Through one-way ANOVA, there existed significant differences 
among ten different areas of interest in Lumix product form, F =42.7, P value =0.00<0.05. Further 
analysis was therefore conducted. 
 
From post hoc of Duncan MRT, ten areas of interest in Lumix product form can be classified into 
two clusters. The first cluster includes the lens (pn1) (5414 ms, 32.8%), curvatured handle (pn2) 
(3570 ms, 21.6%), and curve above the lens (pn6) (2440 ms, 14.8%). The average fixation and 
percentage of frequency in these areas are significantly higher than those in other areas. Among 
these areas of interest, the lens (pn1) includes the following special functions: M4/3 system; 2X 
Focal length conversion ratio; support continuous focus in recording; autofocus speed can reach 
0.18 seconds; support 3D camera and other users' needs. In addition, the curvatured handle (pn2) 
meets ergonomics design. Moreover, the design of front curve of the handle and the curve above 
the lens (pn6) are visually attractive. The accumulated fixations of these areas of interest (pn1, 
pn2, and pn6) reach 69.2% of the total fixations. To demonstrate the remarkable differences 
between these three areas and other seven areas of interest, pair-wise comparisons were 
conducted. The contrast coefficients of the pair-wise comparisons are 7, 7, -3, -3, -3, -3, 7, -3, -3, 
-3, and t=17.07, P value =0.00＜0.05, indicating that the areas of the lens (pn1), curvatured 

LUMIX B  
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LUMIX A  

(4.73, 3.30) 
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Scatter diagram for Lumix in price acceptability analysis 
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handle (pn2), and curve above the lens (pn6) are significantly different from the other areas. They 
can be looked upon as the appealing items consumers pay more attention to. 
 
Besides, twelve functions are offered for subjects’ references in think aloud test while the Lumix 
images are played. These functions include (1) 2.1 MP Live MOS sensor; (2) M4 / 3 system, lens 
of 2X focal length conversion ratio; (3) recording supports continuous auto focus; (4) autofocus 
speed can reach 0.18 seconds; (5) 3D lens support; (6) fast 23-point contrast-detect auto focus; 
(7) iA intelligent scene mode; (8) fully manual control support; (9) RAW file supports; (1) 320 
shots / per charge; (11) compact dimensions: 107.5 x 67.1 x 32.0mm; (12) light-weighted: 222g. 
 
In this study, a score of 1 is assigned to the function item that is considered important by the 
subject and 0 for the function considered not important. The relative weight of each subject is set 
to 1 for variance verification. The result of one-way ANOVA indicates significant differences 
among twelve functions, F=18.47, P value =0.00<0.05. From post hoc of Duncan MRT, four 
clusters can be found. Among them, “3D lens support” (0.276) belongs to first cluster; “recording 
supports continuous auto focus” (0.177), and “iA intelligent scene mode” (0.172) belong to 
second cluster. These three functions are considered much more important than other nine 
functions. The function “iA intelligent scene mode” is a functional setting property of the software 
while the other two are related to characteristics of lens. This result confirms the finding in eye 
tracking system where subjects fix their eyes on lens (pn1) for the longest period of time. In other 
words, the lens is an important feature of product form and function of Lumix DSLR camera. 
Furthermore, pair-wise comparisons demonstrate that these two clusters are considered 
significantly more important than other two clusters (contrast coefficients are -3, -3, 9, -3, 9, -3, 9, 
-3, -3, -3, -3, -3; t=13.26; P value =0.00＜0.05). Accordingly, from the opinions of consumers, 

“3D lens support”, “recording supports continuous auto focus”, and “iA intelligent scene 

mode” are the most important functions in Lumix DSLR camera. 

 
4.3 Subject’s Color Preferences Toward Nikon J1 
To understand consumer’s preferences of colors of DSLR cameras and to avoid too many 
choices of colors in a single series that may result in future inventory problems, five major colors 
of Nikon J1 are used for the test. 80 subjects were invited for this preference evaluation. The 
result indicated that the pink series of Nikon J1 (-6.44, -4.93) falling in third quadrant was least 
preferred. All of the other four color series fell in first quadrant, Red (5.05, 8.37), Whit (6.78, 7.27), 
Black (5.13, 4.42), and Silvery (2.90, 2.22). As can be seen in Figure 5, they are much more 
preferred.  

 
 

 
 

FIGURE 5: Scatter Diagram of Color Preference of Nikon J1. 
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To check whether there exist significant differences among five color series of Nikon J1, 
coordinates of 80 subjects in 2-dimensional analytical tool were used for the variable in MANOVA. 
The result demonstrated significant differences along X axis (purchase intention) (marginal test 
F=21.781, P value =0.000<0.05) and along Y axis (product form attraction) (marginal test 
F=34.728, P value =0.000<0.05). Furthermore, post hoc Duncan MRT reflected three clusters in 
purchase intention, the white, black, and red series are most preferred; silvery series the second; 
pink series the least preferred. In terms of product form attraction, three clusters can also be 
found: the red and white series are most attractive; black and silvery series the second; the pink 
series the least. From the above, it is clear that among five color series, red series (5.05, 8.37), 
and white series (6.78, 7.27) will be most favored; black and silvery series the second; the pink 
series (-6.44, -4.93) do not catch consumer’s eyes. This result coincides with the cancelation of 
the pink series in recent media advertising. 
 

5. CONCLUSIONS AND SUGGESTIONS 
DSLR camera images of NIKON, LUMIX, PENTAX, SONY, and OLYMPUS were used for a 2-
dimensional analytical tool to explore major competing products and product price acceptability of 
users. In this study, the evaluation tests were combined with an eye tracking system to take down 
the visual focus of subjects in viewing the product sample images to investigate the form features 
that attracted the subjects’ eyes. In addition, subjects were asked to speak out why they preferred 
certain DSLR cameras in terms of the characteristics in their product forms and functions. At last, 
five color series of NIKON J1 were used for the color preferences of users for the color scheme of 
DSLR cameras in the future. Through the interactive interface in the web-based 2-dimensional 
analytical tool, images of five DSLR cameras were played with an aim to enable subjects fully 
understand the details of product form and to enhance the precision of measurement. Some 
major findings are listed below: 
 
1. From the web-based 2-dimensional analytical tool and eye-tracking equipment, different areas 

of interest can be analyzed from a specific or few product samples. The form features in 
different AOIs can offer a different model for consumer preference analysis. 

2. In major competition DSLR cameras, Lumix GF3 (US$630) had the highest degree of 
purchase intention. This indicates that product price is a top priority for college students. In 
terms of product form attraction, Nikon and Lumix are more attractive; their product form 
design features are worthy of designer’s references. 

3. According to the fixations in eye tracking test, different areas of interest in DSLR cameras will 
play different roles. In the case of Lumix GF3, the lens (pn1), the curvatured handle (pn2) and 
curve above the lens (pn6) are the product form features that will catch the consumer’s eyes. 
Their gaze durations accounted for 69.2% of the total fixations. 

4. From the verbal descriptions of think aloud, some functions are significantly favored by the 
consumers. For twelve functions of Lumix, one of the major competition products, “3D lens 
support”, “recording supports continuous auto focus”, and “iA intelligent scene mode” are the 
most important functions in Lumix DSLR camera. 

5. In the color preference evaluation of Nikon J1, the red and white series are most attractive; 
black and silvery series the second; the pink series the least. 

 
Because of the calibration process of eye focus on LCD screen, subjects are suggested not to 
move their heads as much as possible so as not to affect the accuracy of measurement. 
Therefore, it is suggested to control the eye tracking test during the range of 15~20 minutes. 
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