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Abstract

“Usability” is regarded as being an important issue in the rapid market expansion of the smartphone. This paper
introduces the user-centered design (UCD) expertise that NEC CASIO Mobile Communications, Ltd. has accumula-
ted since the age of the traditional cellular phones. It also discusses actual examples and UCD perspectives of the

age of the smartphone.
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1. Introduction

As the Japanese smartphone market presented rapid expan-
sion in 2010, some call it “the first year of the smartphone.”
The number of smartphone sales is expected to reach 6.6 mil-
lion units in FY2011 and 20.3 million units in FY2015 (sur-
vey by MM Research Institute, Ltd.) ? .

The smartphone is a mobile phone featuring the easy
addition of functions and enjoyment of the web, as for
. Are you interested in the smartphone?
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In an Internet survey of the 7,000-people scale conducted by
NEC CASIO Mobile Communications, Ltd. (hereinafter refer-
red to as NEC CASIO) in October 2010, more than 70% of the
answers indicated interest in the smartphone ( Fig. 1 , left).
What should be specially noted here is that “usability” gained
the highest score among the issues emphasized when the

smartphone was purchased (Fig. 1, right).

The smartphone has a large screen and its main operations

If you would consider the smartphone as one of the
options the next time you change your mobile phone,
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Fig. 1 Results of Internet survey.
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are controlled with a touchscreen, which is different from the
traditional cellular phones that are controlled mainly using
buttons. We concluded that it is because of this difference in
the operation style that leads to concerns among users regard-
ing the operability and why they put so much emphasis on
“usability.”

It was expected that the smartphone would expand its range
among users and that the usability would be more empha-
sized than before. To deal with this situation, NEC intro-
duced the concept of user-centered design (UCD) endeavor-
ing thus to improve usability in the upstream process.

This paper discusses what form UCD should take in the age
of the smartphone and also introduces examples of the UCD
that were adopted for the MEDIAS (N-04C), which is the first
NEC CASIO smartphone, launched March 15, 2011.

2. NEC CASIO’s Approach

Employing the UCD concept is a technique for improving
usability by repeating the flow of extraction of usability-rela-
ted issues in user surveys and arranging their improvement.
NEC CASIO have built an efficient UCD process after devel-
oping techniques and tools for UCD surveys through trial and
error over many years. Our expertise in this field is also ap-
plied to the smartphone.

The UCD process emphasizes the following three issues.
(1) Execution of UCD in the upstream process
We apply UCD in the upstream process of merchandising in
order to extract usability-related issues as early on as possi-
ble. This is because, in the process of commercialization
from product planning to sales, the modification of the mer-
chandise specifications becomes harder as the process ad-
vances to the downstream.

In the past, there were cases in which we failed to apply the

improvement measures to the actual merchandise due to

scheduling issues even though we had identified the usabil-
ity-related issues correctly.

In consideration of these mistakes, we decided to perform

user surveys at the stages from product planning to design

specification so that the results could be fed back to the mer-
chandise development ( Fig. 2 ).

(2) User surveys use of prototypes

User surveys are accompanied by the presentation of as many

prototypes as possible because actual prototypes make it

possible to draw more realistic commendations from the
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Fig. 2 Flow of UCD execution in the upstream process.

Photo HW prototype (Left: volume mockup. Right: design mockup).

users. The process is more effective if multiple prototypes
with different specifications are available because these al-
low users to express opinions based on comparisons. The
prototypes are also useful for sharing issues with the per-
sons concerned in-house.
Nevertheless, fabrication of advanced prototypes takes time
and is costly. Therefore NEC CASIO fabricates and uses the
following prototypes according to the purpose and timing of
the surveys.

1) HW prototype

The prototype we used in the initial stage of the design was
the “volume mockup” that could be fabricated in a short
period and at a low cost ( Photo , Left). This prototype is
suitable for confirming the approximate shape and the bulk-
iness. After the design orientation has been determined, the
design mockup is fabricated for checking details including
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color (Photo, Right).

2) SW prototype

This is the prototype for checking size issues of the dis-
played buttons, their display methods and for suggesting
changes to the display. In the initial stage of the specifica-
tion design, a simplified prototype is developed using Pow-
erPoint or Flash ( Fig. 3 ). After the application specifica-
tions have progressed to an acceptable stage, a test
application is developed and installed on the actual device
for checking and improvement, assuming actual usage sce-
narios.

(3)Participation in the user survey of persons con-
cerned in merchandise issues

Persons concerned with merchandise issues (planning per-
sonnel, designers and developers) participate in the design

Fig. 3 SW prototype (Flash version/controllable from PC with a
touchscreen panel).
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Fig. 4 User-centered design handbook.

and enforcement of the user survey. This is because the re-
alization of the usability-related issues of persons con-
cerned in development through direct experience can be the
driving force for promoting improvement.
The user survey is carried out under the leadership of the
specialized departments that possess the requisite UCD ex-
pertise (design and marketing departments) in the optimum
technique matching the purpose of the survey. In the actual
enforcement, those persons concerned with merchandise is-
sues visit the survey locations in order to act as an inter-
viewer or advisory staff and to collect the direct opinions of
the subjects.

In order to share the expertise widely in-house, we have
compiled the User Centered-Design Handbook ( Fig. 4 ) and
distributed it in-house. We also conduct promotional activi-
ties via in-house education.

3. Case Study of MEDIAS (N-04C)

Launched on March 15, 2011, the MEDIAS is the first
smartphone of NEC CASIO. With high specifications includ-
ing a 4-inch LCD, One-Seg TV receiver and Osaifu Keitai
(mobile wallet) capability, it is the world’s slimmest smart-
phone "' at 7.7 mm and it has an ultralight weight of 105 grams (
Fig. 5).

With the MEDIAS, too, we applied the usability improve-
ment activities according to the emphasized items (1) to (3)
described in section 2 above. The rest of this section de-
scribes the results of these activities.

MEDIAS

Fig. 5 MEDIAS(N-04C).

*I As of February 24, 2011. Among the 3G mobile phones (NEC CASIO survey).
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3.1 The Shape of the MEDIAS

The smartphone features enriched browsing type functions
such as a browser, maps and document viewer. To make full
use of such features, the mainstream smartphone models use
large displays with touchscreen panels.

At the early stage when we examined the shape of the ME-
DIAS, a shape equipped with numeric keys or a full key-
board like the traditional cellular phones was considered as one
of the candidates because such hardware keys can make sure
that the characters are input. At that time, we thought that the
difference in the character input operability would be a high
hurdle to cross for the users of the previous cellular phones.

However, the results of surveys (group interviews and cen-
ter location tests (CLT)) showed that the straight-type shape
was collecting support from most subjects. What they needed
was a large screen with touchscreen, a new feature proper to
the smartphone, rather than traditional operability. We deci-
ded to give the MEDIAS a straight type shape based on the
survey results and to add the slim technology developed joint-
ly by NTT DoCoMo Corporation and NEC CASIO to in-
crease the product appeal.

3.2 Design of the MEDIAS

In order to provide both good design and high usability,
prototypes were fabricated and checked for detailed improve-
ments. In order to continue to the production stage it was found
necessary to solve the following three issues.

1) Design emphasizing the slimness

The CLT in the survey made it clear that the slimness of the

MEDIAS is very highly desired by users. So we studied a

design that could enable added slimness in order to en-

hance the MEDIAS product appeal.

The finally adopted T-shaped cross-section ( Fig. 6 ) looks

even slimmer than it actually is due to the two lines with

different shadings, colors and materials at top and bottom. In
addition, the T-shaped cross-section also has a usability ef-
fect because the ease of hooking fingers prevents it from

being dropped and it also facilitates picking it up from a

horizontal position.

2) Design enhancing strength

There has been concern pointed out on the strength issue due

to the ultrasilm design. We therefore reserved rigidity by

using a hybrid construction that integrates stainless steel,
resin and aluminum frames on the left and right sides. Since
the side aluminum frames contact the hand directly, they

T-shaped cross section can make:

« the terminal look slim,
« finger hooking easy,
« the terminal easy to pick up from a desktop.

Fig. 6 T-shaped cross-section.
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lines, appropriate to the N Series  horizontal and vertical axes

Fig. 7 Shape of the MEDIAS.

also have the effect of communicating the impression of high
precision and grade in addition to a feeling of rigidity.

3) Coexistence of an image appropriate to the N series
with ease of holding

The shapes combining the curves and lines of the previous
N-series cell phones have been highly acclaimed by the
users. We decided to continue to adopt this shape in our
smartphone in order to satisfy the users.

The smartphone is often used in the widthwise position for
viewing movies, etc. This means that it should be designed
in order to be easily held, whether it is held lengthwise or
widthwise and whether by the left or right hand. In addi-
tion to continuing use of the shape used for the N-series, we
also decided to implement symmetries in both the horizon-
tal and vertical axes ( Fig. 7).

3.3 Character Input of MEDIAS

The touchscreen character input is the point that most per-
plexes the user when shifting to the smartphone from
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Visibility Change to easily Visibility improvement
improvement by recognizable icons by change from white-
enlarged outlined black typeface

character size to reverse typeface

After improvement

Before improvement

* Courtesy JustSystems Corporation
Fig. 8 Character Input of MEDIAS (ATOK Display)

traditional cell phones that had keyboards.

It is not desirable that the operability of the frequently used
basic functions such as the character input is changed frequent-
ly. However, considering the projected expansion of the smart-
phone market in the future, it is necessary to implement more
universal operability.

Therefore, we prepared operational prototypes and per-
formed usability tests using senior staff. As a result, we dis-
covered that the problem lay in the displayed guidance rather
than with the operation flow. Many subjects could not recog-
nize hardly visible indications and unfamiliar icons and there-
by failed to achieve their tasks. We therefore improved the
guidance of the MEDIAS so that it could be understood even
by first-time users ( Fig. 8 ).

Since the launch on March 15, 2011, the MEDIAS has been
increasing its sales smoothly and has satisfied more than 80%
of its users (after-purchase survey conducted in April 2011,
with 2,077 answerers). One of the causes of this favorable re-
sult is the UCD.

Many overseas manufacturers are actively investing smart-
phone products in the Japanese market, and applications from
all over the world are provided to the end user via the market.
Unlike the traditional Japanese cellular phones that are called
“Galapagos syndrome or Jalapagos” the development of the
smartphone required competitive supremacy to win the world
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market.

The UCD manifests its strongest effectiveness in the spee-
dy improvement in usability in the new market. At NEC
CASIO, we are determined to accumulate more UCD exper-
tise in order to create merchandise that will lead the world.
*Osaifu Keitai (mobile wallet) is a registered trademark of NTT DOCOMO, INC.

*ATOK is a registered trademark of JustSystems Corporation.
“PowerPoint is a registered trademark of Microsoft Corporation in the United States and oth-
er countries.

“Flash is a trademark or a registered trademark of Adobe Systems Incorporated in the Uni-
ted States and other countries.
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