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Abstract. In this current work we make a study of communicability in 
industrial websites designed for  the on-line sale of products, bearing in mind 
two kinds of 3D rotational animations, and 2D transformations. A table will be 
presented for the assessment of the communicability of the objects within  
e-commerce, in particular those which use mobile phones and the Internet. Also 
presented will be guidelines for qualitative design that may be employed 
without the need for a usability lab. The universe of study consists of 20 
websites, randomly chosen from a total of 200. The contents of these websites 
is related to electronics, mechanics and renewable energy.  
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1   Introduction 

One of the main problems in the evolution of hypermedia systems is the amount of 
visual information that can be presented in the interface, bearing in mind the diverse 
dimensions of the screens of the personal computers and other devices that hold a 
CPU; such as a PDA. Obviously an image, and especially a high definition 3D image 
with the possibility of mobility in 360º, can tell more than a thousand words. 
Obviously there are exceptions in the case of designs tending to damage the 
communicability as is the case of the ambiguity of icons or the vagueness of the 
content [1], [2], [3]. In these situations some claim that the veracity of the image 
disappears and it is necessary to resort to the text [4]. However, in the new millienum 
the digital image is taking a bigger space inside the workplace and the home, through 
the screens of a bigger dimension and greater resolution for the videoconferences or 
the fruition of films [5]. Many of these images are emitted thanks to a computer, 
others, in contrast, are mere electronic devices but which can admit interaction as is the 
case of the interactive blackboards or the Nintendo Wii, for instance. The new organic 
interfaces are quickly generating a new way of interacting with 3D images [6]. The 
user can choose and freely manipulate in the space and virtual scenarios. Perhaps it is 
an ideal solution to solve the problem of the balance sensation that certain virtual 
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reality environments generate. As almost always happens with these breakthroughs 
made with computers, the market aim prevails over the educational purpose. Therefore, 
the commercial sector, marketing, publicity, etc. are the first to ue them. In some cases, 
the members of this sector resort to art, tourism, ecology among other contexts to draw 
the user's attention. Not for nothing we are moving towards an era of hypermedia 
immersion inside the home, starting with sport videogames (tennis, golf, football, etc.) 
which work with the physical and real movement of the users in such devices a the 
Nintendo Wii. That is to say, it is about creating a virtual environment around the user 
so that he interacts with the new technologies inside the home [7]. In the current work 
we present the importance of the off-line and on-line art-related multimedia systems to 
draw the attention of the user towards the use of the computer  to visit real museums. 
That is to say, the transition from a user to a visitor. Then an investigation is amde of 
virtual characters to draw the attention in the consumption of products and the current 
evolution in the presentation of products mimicking 3D. 

2   Art and 3D Navigation 

There is a tendency of the user to try to get inside the digital images themselves, 
especially in works of art of renowned international artists. As a rule this is something 
that is done in the home with the purpose of entertainment. These are users who avoid 
resorting to the technology of virtual reality due to the high costs involved which even 
today  implies a need for glasses and gloves for the fruition of virtual reality in many 
European homes. However, this  interaction in some hypermedia artistic products and 
of optimum quality was possible in off-line supports. An excellent example was the 
Van Gogh CD-ROM of the late nineties [8]. Tridimensional navigation through the 
pictures of the Dutch artist makes it possible to go deep into each one of the objects 
that make up the image, giving unique perspectives and a priori imaginable by the 
users [9]. With the momentum of Internet there is a growing demand in the design of 
interfaces to obtain the maximum possible visual information (dynamic and static). 
Some bidimensional resources such as transparencies and blurring of the pictures are 
beginning to be insufficient with the Web 2.0 and Web 3.0 [10]. The users need to see 
in a global way, the results of their on-line searches of videos, animations, 
photographies, maps and other digital images. Obviously, this operation is feasible if 
their dimension is considerably cut down in the monitor.  

Another alternative are the mural pictures or dynamic blackboards where the 
different interfaces are being displayed in a row. Some applications for this purpose 
are Searchme and Spacetime (navigator in 3D, which needs to be installed in the 
computer). Also the Windows Vista operating system offers in its most advanced 
editions this mode of visualization. Digital tridimensionality takes the ambition of use 
of the perspective a step further, which has been to plunge us inside the image, 
making coincide the ‘scape point’ with our point of view [11].  

A more recent example is the voyage to the inside of the main works of the El 
Prado Museum through Google Earth (figure 1). Although the exhibit rooms can't be 
roamed about freely, sight simulates entry to the museum and presence in front of a 
picture. This can be seen down to the slightest detail, widening the resolution of the 
paintings until details are found which are inappreciable  in the natural size. After  
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Fig. 1. El Prado Museum through Google Earth 

exploring the work, the user can analyze the works without the need of going to 
successive frames. That is to say, there is a kind of sequentiality in interactive 
immersion. These are the new possibilities of counting on a fluent interface which 
lacks the transitions among the spaces that are visited and which boost and motivate 
the fruition of the artistic works. This interactive artistic communication process in 
which the user must merge with the content has been widely experienced in the 
virtual reality environments [12]. 

However, the experiences in multimedia off-line commercial products have 
demonstrated a great acceptance by the young and adult users, thanks to the richness 
of the colours or the novelty of navigating inside the pictures without a need of having 
available the typical peripheric of virtual reality: glasses, gloves, etc.  

The strength of the traditional audiovisual means is greater among the adult users 
than among the young who have interacted from an early age with tvideogames 
consoles, multimedia phones and internet. Many of this new generation of users have 
learned to use systems in an autonomous way or accompanied by virtual assistants [13]. 

These animated assistants usually have a very important role in the motivation and 
fostering of interaction. However, they have not been massively included in the sale 
of products and on-line services. 

3   Audiovisual, Computer Animation and Morphing 

If we make a diachronic study of the current animations we see that the 
cinematographic principles still stay in force in the computers. Digital animation may 
be relatively new in hypermedia systems, but the designers, programmers and other 
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professionals of the audiovisual sector usually have experience and/or 
cinematographic knowledge. That is to say, these specialists have expertise that has 
been passed down from those who have been animating since moving pictures were 
first invented. Their knowledge and experiences have been translated to animations 
using computers. The diffusion of the animations by computers is also due to the 
progress of graphic informatics and to the reduction of the cost of hardware in the 
90s. Although the personal computer makes the creation of 2D and 3D easier to 
generate and easy to modify, it is essential to have the theoretical knowledge of the 
classic animation of the 40s. In regard to commercial software for animation and 
considering only polygonal modeling, the different programs are similar. That is, 
there is a tendency to create a common denominator inside  the  animation software, 
regardless of the hardware which has been used. The design of the off-line 
multimedia systems has also made a contribution in this sense, and  to the interfaces 
of the operating systems. This possibility of changing shape in a single space on the 
screen, where metamorphosis has an essential role.  

The origin of metamorphosis lies in polygonal modeling [14]. The foundations of 
polygonal modeling are simple because they are based on three main elements: the 
vertex, the edge and the polygon. There are a set of operations to manipulate these 
main elements such as: extrusion, leveling, cutting, joining, lengthening, etc. A 3D 
animation may arise from a 2D drawing, through the use of the scanner or its 
realization in 2D and later to insert the ‘z’ coordinate or to scan 3D objects directly, 
for instance. In both cases it is a priority to maintain the concept of simplicity in 
animation of the character and its environment because of the costs factor. The 3D 
commercial programs have a high number of options to build up a virtual character 
(in the current work we use the terms of animated and virtual character as 
synonymous). In the modeling of geometry it can be polygonal, nurbs, etc. and it can 
be generated as a single entity (it is more complex at the moment of carrying out 
special changes or movements) or to divide it in the parts that make it up, as in the 
classical drawing mannequin. This segmentation is ideal for virtual characters of the 
robot kind, and they are usually positively accepted by the users in the teaching 
process. The realistic characters, that is, emulators of human characters and animals 
are usually not segmented. However, it is advisable to segment them in their main 
parts, so that the construction, eventual modifications and animations are faster, since 
the computer does not have to calculate complex changes in real time. The qualitative 
disadvantage from the visual point of view is that sometimes these articulations are 
perceived by the users. A way to solve the problem is through items of clothing, for 
instance, gloves, trousers, belts, ties, necklaces etc. In the case of these items of 
clothing, in order to gain realism  to using textures in real tissues is a positive course 
of action. In our universe of study we have not detected virtual characters for the 
presentation of objects with metamorphoses, for instance. The animation of the 
objects with metamorphoses may be of two kinds: automatic as in the case of the 
Italian Design off-line multimedia system [15] (figures 3 and 4), or manual. In the 
latter case the user has the possibility of swinging the product on the axes x-y-z. Next 
an example on-line where the user can see each one of the sides of the mobile phone. 
In some publicity banners it is feasible to find changes of automatic objects 
(photographs) and the possibility of changing manually the colour of the components, 
as is the case of the photo cameras from the following example: 
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Fig. 2. The user can see each one of the sides of the mobile phone (3D rotation) 

  

Fig. 3. Motorcycle morphing (start frame)          Fig. 4. Motorcycle morphing (end frame) 

3.1   Morphing and Users 

There are numerous studies currently that show the high number of variables to be 
considered at the moment of presenting information in the classical bi-dimensional 
screens of devices such as computers, e-books, PDAs, etc. [16]. The problem that 
arises in the international sale and merchandising of industrial products of a similar 
type is that the products’ unique details and characteristics are not immediately visible 
to the user (for example, internal components details, material, structure of the 
products, etc.) Therefore, it is necessary to draw the attention of the user to the 
product, and eventually to its main details. One solution is to resort to holeography or 
virtual reality. However, due to other factors, especially the cost of the hardware and 
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the software to do so, both technologies do not have the same circulation degree as a 
multimedia phone or iPhone, for instance. Consequently, many manufacturers resort 
to the use of rotation over the ‘y’ axis of the product in order to see each one of its 
external aspects. This is particularly the case when we talk about finished products 
where design is an important factor for its purchase, where potential distributors all 
around the world are concerned. Obviously, this is a low cost solution if you have the 
product in a tri-dimensional format, that is to say, if the design has been in advance. 
Otherwise, making these products may entail high costs because of the time that this 
involves and the staff that are required. Another alternative is to resort to the 
transformation or bi-dimensional morphing technique. As a rule, it is a bi-dimensional 
animation that works on the ‘y’ and ‘x’ axes. Obviously, the possibility of emulating 
the ‘z’ coordinate in the bi-dimensional metamorphosis exists, through the use of 
visual perspective and shadows. One can resort to digital photography or graphics 
databases where obviously, the costs are lower than using 3D [17].  

Bi-dimensional metamorphosis usually has a great initial impact on the user, that is 
to say, the power of drawing attention to the products is superior to that of the simple 
rotation of a product in one of the three axes. Nevertheless, depending on the culture to 
which the users belong, the use of this type of animation transformation can encourage 
users to read  publicity banners, for example. Another of the variables to be considered 
when choosing websites with morphing or rotations is the temporal factor. The rotation 
movements inside the objects that make up our universe of study have demonstrated 
that the user feels an identification with the present, whereas metamorphosis breeds a 
communicative empathy with the past. 

Rotation and morphing in the context of graphic computer science can be included 
in the set of operations of object transformation [14]. The rotation in graphic 
computers consists of making an object spin in some of the following axes in the case 
of bidimensional objects: x e y or x,y,z, in 3D objects. With simple trigonometric 
calculations it is feasible to determine the coordinate of a spot, after the transforma-
tion in function of the original coordinates and the rotation angles that have been 
chosen. Now, in the case of the images or a selected region, some inconveniences 
may arise. The origin of these lies in the fact that some pixels may find themselves 
after the rotation in a position which does not correspond to the normal position of a 
generic pixel. In 90º operations the pixels are in the right position, in the rest of the 
cases it is necessary to carry out an interpolation operation, for instance. The 
rotations, translations and objects scales belong to the set of flat transformations. 
Some authors include morphing among the deformation operations [19]. Through 
these operations programs can be carried out which make it possible to turn an image 
into another, with a given continuity. This is achieved with an interpolation between 
two different successive images. The origin of this technique in the audiovisual media 
is to be found in the cinema, with the use of interrelated close-ups, that is, a series of 
images that overlap until reaching the final image [9]. In the tridimensional 
cinematographic framework there are numerous films about it, especially when one 
talks about special effects, for instance, A.I. Artificial Intelligence; I, Robots; 
Transformers, etc. Now in the case of morphing it is not always feasible to describe 
with an equation the transformation of the plan you want to apply. Therefore, there is 
an approximation, that is to say, we imagine the plan made up by a grid of irregular 
dots, the final image will be made up by a dotted grid, not necessarily regular, but  
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Fig. 5. Escher Interactive –2D morphing in central area 

from which it is possible to obtain the necessary information of the transformation 
law from each one of the dots on the grid from the initial to the final position. 
Therefore, by using an interactive program, the designer can modify the starting grid 
and later on the program will carry out the transformations in each point of the image. 
Next an excellent morphing example in a multimedia off-line system about Escher's 
works [20]. 

4   Metrics for Morphing 

The morphing is included in the animation set. The animations are components of the 
dynamic means of the systems. Consequently, the morphing must have a set of quality 
attributes such as animations. These quality attributes must be decomposed later on for 
their evaluation into primitives for their analysis. This is the strategy followed in our 
methodology, which is made up by a series of techniques for heuristic assessment 
stemming from communication and usability: observation, interviews and test with 
users, in the current work. These metrics are inscribed inside the context of software 
engineering. Concerning this, it is important to locate them following two authors like 
Fenton [21] and Pressman [22]. Fenton, N. [21] claims that measurement has a purpose 
to describe the attributes of the entities, but there are three kinds of entities inside the 
softwares, and each one of them is "aimed" at a given aspect of the software: 

 

• The processes (predominance of the temporal component) There is a short number 
of internal attributes which are applied directly in the processes: time that a given 
process last, required effort and the total of incidences of a given kind. The first 
works on the subject go back to 1972, and were aimed at improving the quality of 
the software and increasing the productivity of the programmers [23]. 

• The products (as results of the process). They include objects ranging from the 
lifecycle of the software, such as: specifications and level details or the strategy to 
be followed to carry out an examination. 

• The resources (components that intervene in the software process). The cost factor 
is the one that prevails here. The method that is presented cuts down considerably 
such expenses, by profiling the figure of the specialists in multimedia heuristic 
assessment. 
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The internal attributes of the product, of the process or the resources are those that 
can be measured in terms of: product, process or resources. Whereas the external 
attributes of the product, of the process or the resources can only be measured on the 
basis of how the product, the process or the resources are related to the environment. 
In some way the metamorphism applied to E-commerce is related to these three 
aspects. We have a temporal component to assess the transformation of the images in 
regard to the goal that is pursued in communication, for instance, to show details in a 
lesson over the evolution of a geographical area. In software engineering, Pressman 
[22] enumerates the following reasons for the justification of an evaluation: In order 
to indicate the quality of the product, to evaluate the productivity of the staff who 
participate in the production; to measure the benefits (productivity/quality) deriving 
from the use  of new methods and tools of software engineering, and to support the 
professional training or the use of new tools. Therefore, according to Pressman, in 
relation to the goal to be reached it is possible to differentiate the following software 
metrics [22]: 

 
• Technical metrics: these refer to the software characteristics and not so much to the 

process that was needed to develop the software. 
• Productivity metrics: these are aimed at the production process. The statistical data 

are important in order to establish comparisons between the present and the past.  
• Quality metrics: these respond to how best to satisfy the needs expressed by the 

customer/user, and it is usability engineering and semiotics that occupies itself the 
most with these aspects, whether it is from the point of view of the interaction of 
the formal and factual sciences [24]. 

• Size-oriented metrics: through these, direct measures of the result can be observed 
as well as the quality of software engineering.  

• Function-aimed metrics: such metrics focus on the functionality or usefulness of 
the program.  

• Person-aimed metrics: they give information about the human point of view of 
effectiveness of the tools and of the used methods. They are the first target of study 
in usability engineering [25], for instance. Implicitly therein lies communicability. 
 
The set of metrics that has been used in the current method regards inside the 

quality metrics the intersection among those aimed at person [22]. It is the user who 
decides in E-Commerce which product to buy [26]. The quality of that decision lies in 
the possibility of viewing different perspectives of the virtual product. We believe it is 
essential that the virtual shops integrate presentation through the metamorphosis and 
mimicking of 3D. Obviously, there are products that are sold through the sense of 
touching, such as the textile, and little can be done by knowing such details about the 
tissue as color, shape, etc. The quality attributes and a first guide for the assessment of 
the quality that we have used in our research can be seen in annex #1. 

5   Conclusions 

The current work has made apparent the scarce use of metamorphism in industrial  
E-commerce on-line. Although it is an instrument of great utility for explaining the 
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details of components and is accepted in 98% of the studies made with users, currently 
the designers do not use it in the multimedia systems. Besides, instead of boosting the 
2D or 3D products that are intended to be marketed, it has been seen that in 92% of the 
websites that the use of metamorphosis lies in the bidimensional publicity of the 
banners. The use of the metrics related to human-computer interaction, semiotics, the 
design models of multimedia systems and software engineering have made it apparent 
that  those analyzed websites that use it have an excellent quality and are linked to the 
navigation tridimensional emulation on the computer screen. The off-line multimedia 
systems of the nineties have used the metamorphoses mainly in design and art 
contents. Some of the components of graphic, static and dynamic design, such as can 
be the guides or virtual assistants, are positive for the potential users of industrial 
products, however currently they are not resorted to in industrial E-commerce. 
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Appendix 

Annex #1: Table –Design Categories: Presentation, Navigation and Content 

• Camera effects: zoom in, zoom out, horizontal movement, vertical movement, angular moviment, 
travelling shot –crane shot, tracking shot, dolly shot, etc. (P, N) 

• Deformation control and velocity: automatic and/or manual (P, N) 
• Dynamic media with morphing: film, animation, pictures collection, etc. (P) 
• External form (image or object): 2D and/or 3D (P) 
• External transformation: texture, color, illumination, brightness, contrast, etc. (C, P) 
• Format image: vectorial or bitmap 
• Frames form a morph from: pictures, objects, etc. (C) 
• Morph components: only photos, only pictures 2D and/or 3D, only illustrations –draws, maps,   
     graphs, etc., combination photos and pictures, combination illustrations and photos, etc.  (C) 
• Movement form: scale, translation, rotation, etc. (N, P) 
• Observer and vision: rotoscopy, angular vision, global vision, etc. (P, N) 
• Rotation: manual and/or automatic; degrees –static or dynamic, all coordinates –y, x, z, etc. (N, P) 
• Transition effect: fade, matched cut, dissolve, wipe, etc. (P) 
• Transformation: image 2D/3D or object 2D/3D (P, N) 
• ‘Y’ coordinate: add in 2D image or subtract in 3D (P, N, C) 
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