
Enhancing designers’ experience of
the final product by using Virtual
Environment

Abstract
This paper describes how the use of Virtual
Environment (VE) will increase the designers’
experience of final product already in early phase of
design process. In this paper is presented one case
study about the checking the driver’s field of view
within focus group in VE. This shows the advantages of
the use of VE and also effects to the design process
that occur when enhancing the designers’ experience.
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Introduction:
Designers’ experience hasn’t been as much under
discussions as user experience has been. There are
quite much knowledge about the user experience
design and also how to measure it [1].

Designers’ don’t often have the real experience how the
final product is really used to achieve work task’s goals.
By using design approaches e.g. participatory design
[2], Human Centered Design (HCD) [3] or focus group
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[4], which involves end users and other people into
design process, it could be possible to improve the
designers’ understanding about the use of the final
product. Also the System Engineering approach could
improve the knowledge of user requirements [5].
Immersive environments e.g. VE could together with
these approaches put the understanding in a new level.

In this paper it is described how to improve designers’
experience of final product. It is described how the use
of VE will enhance the experience and improve the use
of field of view analysis. This paper specially describes
one case study of evaluating the user’s field of view in
cranes. In this case it is concentrated more in designers
experience and users are not involved in discussions in
focus group meetings.

Material and methods:
VE system
VR system that was used (see Figure 1) consists of
several subsystems: (1) stereographic visualization
system that includes three screens, three video-
projectors and shutter classes, and also one more
video-projector for floor project system if needed; (2)
optical marker-based motion capture that enables
calculating movements of user’s head and the whole
body; (3) user interface (UI) system that is collection of
flexible real or gaming control devises that are possible
to connect into the VR system; (4) pneumatic motion
platform system with six degrees of freedom, and (5)
also 5.1 surround audio system.

Figure 1. VTT’s VR laboratory

Focus group
Langford and McDonagh [4] describe focus group as a
tool that helps to increase the understanding of users
and their requirements, and identify potential solutions
for these requirements. Focus group contains people
with similar backgrounds and the discussion would be
managed at a fairly high-level.

Human Centered Design (HCD) approach
The HCD is an approach were human factors are in
central concern while designing products. HCD
highlights the issues concerning human, task and the
working environment by using information of context of
use, user and organizational requirements for making
design solutions and evaluating design solutions against
requirements. [3]

Case: Evaluating user’s field of view in different design
solutions
In this particular case the goal was to compare user’s
field of view and task visibility in different design



solutions. In this case the crane’s cabin is located high,
which affect to the visibility and the posture of the
worker. Worker needs to do the work alone and
efficiently, but also very carefully and safely, not to hit
lifted loads anywhere. It is challenging to design good
cabins for the workers and for the task to be
performed. (See Figure 2)

Figure 2. Making field of view analyses in crane by using VR
and focus group

The existing data about models (e.g. motion data, 3D-
models) were collected and modified to be used in VR
system. Then the focus group meeting was set up and
there were over five people gathered together:
designers, managers, experts from the company and
also experts from the research partner from the Human
Technology Interaction (HTI) point of view.  One
designer had good experience on driving cranes.

Designer with the driving experience was sitting on the
chair on top of the motion platform with shutter classes
on and was performing the task. He could see the
visibility exactly how user would see it. Other people in
focus group could see the broader angle of what was

happening in the screens and also were able to observe
the designer who was performing the task.

Different design solutions were tested e.g. different
cabin locations and also the use of different camera
views. There were free discussion and commenting in
the group and also questions especially from research
partners. Based on discussions and findings, company
can make their decisions about the design solutions.

Results
VR laboratory is good environment for keeping the
focus group meetings and having discussions. The
visualization makes it easier to the whole group to
understand the concept and analyze the field of view.
Also the use of motion platform and sounds enhances
the experience of real use.

VE has also other advantages e.g. it is also fast and
cheap design tool for comparing different design
solutions, it gives room for new ideas to be tested and
models can be quite easily modified.

It was shown in the case that although the use of VR
enhances the designer experience, better results will be
achieved when having an experienced person, here the
driver in focus group, who has used the product before
or has knowledge of the task. Then the task performed
is better known and also requirements which are
needed to achieve the goal.

Discussion and conclusions
Focus group meeting collects people with different
knowledge together to discuss. Together with VE the
use of focus group will improve the final product. The
benefits of focus groups in design have also been seen



before 0. It is good approach to use as basics for the
decision making of important design decisions.

To get the full advance of the results of the focus group
meetings it is important to have experienced persons
included in the discussions e.g. end users. They have
valuable knowledge of the task to be performed and
also the knowledge about the previous product
generations. End users can also give feedback about
the VR system: is it realistic enough or is it missing
some important features that are affecting to the
performing the task. Although end users have highly
important information about the products, they are not
the designers. So it is important to work together and
collect user requirements, but also use the designing
knowledge of the designers.

VR technology maturity is already in good level for the
design purposes, but it is not still available for all
companies. The use of VR technology needs co-
operation with different experts and also guidance to
the industry companies, how to use HCD approach and
VR systems as part of their own design processes and
information management systems, eg. PDM.

For better immersion and interaction (e.g. haptics) in
VE the technology needs development and also the
sound feedback from system should be more realistic
for the better experience. The experience needs to be
realistic enough to be able to perform the task. Also the
use of different touch screens could improve the user
interfaces and can be modified easily during the design
session.

It is also important to remember that the use of HCD
and VR system in design process is iterative process

and it means that sometimes many focus group
meetings are required.

Although some improvement are needed, case study
results support the use of VE for improving  designers’
ability to experience the real use better already in early
design phase especially when evaluating the field of
view.
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