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ABSTRACT

Current mobile interaction is not well designed with considering

mobility. Even though user attention is an important human factor

for user interface design, current mobile service is too attention-

consuming for moving users to perform tasks. This is because mo-

bile service is still pursuing desktop-miniaturization trend, and it is

designed to work in stationary situations (e.g. “sitting on a chair”,

“standing on a street”). It makes mobile services not truly help-

ful in real mobile environments, since such situations are ideal and

most of the time mobile users are in action while on the move.

In this paper, we propose a dual-mode approach to design mo-

bile services. Our approach aims to decrease a user’s cognitive load

by enabling users to retrieve information with less attention. The

dual-mode approach provides a simplified interaction style (named

simple interaction mode) to a mobile service, in addition to a con-

ventional user interface (named normal interaction mode). While

some of research activities aim to realize unobtrusive user inter-

faces for moving users, their advantages from conventional user

interfaces have not been sufficiently evaluated. Therefore, we have

prototyped a pedestrian navigation service in order to clarify feasi-

bility of our approach.
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1. APPROACH AND DESIGN ISSUES
Fine usability allows a user to perform tasks with less attention,

and it is important especially in mobile computing environments

[1]. For example, S ituational Disabilities is caused due to changes

in the user’s posture and surrounding environments. Usually, users

can set up or adjust their working environments appropriately in

stationary situations (e.g. adjust light position in a room). However,

in mobile computing scenarios, users move around, and physical

conditions could make it hard to perform complicated interaction

with mobile services. Furthermore, Fragmentation o f Attention

occurs in such a multitask environment [2]. Unlike stationary situ-

ations, users have to interact with mobile devices while performing

their main tasks (e.g. move their legs to walk and look around to

evade roadblocks). Users can not pay enough attention to the ser-

vices in such a dynamic and complicated mobile context. There-

fore, mobile user interfaces should require minimum attention in

order to allow the user to concentrate on prior tasks (e.g. elaborate

sentences in a mail, browse web sites).

Our approach aims to minimize the user’s cognitive load by sim-

plifying interaction in order to maximize benefit of mobility. While

moving, the user has to handle multiple information and events, so

he/she can not or should not actively interact with mobile services.

On the other hand, the user should be interrupted when important

events are monitored by the service (e.g. “the user is following a

wrong way”). To realize this concept, mobile services should rep-

resent minimum, but important information effectively. In Figure

1, an overview of the design framework is shown with a pedestrian

navigation service as an example. Logical service components are

identified at the lower left of the figure. Also, we pointed out three

important characteristics as below.

Simplicity: Our framework makes mobile services non-interactive

to decrease the number of interaction cycles. In the framework,

mobile services provide a simple interaction mode in addition to

the conventional user interface (that is named normal interaction

mode in the figure). In the example, the pedestrian navigation ser-

vice provides five kinds of user interfaces in a simple interaction

mode. Like status indicators, the simple user interface allows a user

to check status of the service at a glance. Duration of an interrup-

tion caused by the service becomes minimized, and thus the service

can work even if the user’s attention is fragmented in a multitask

environment.

In the simple interaction mode, the mobile service mainly fo-

cuses on tasks that do not require complex interaction for the user.

This means that the mobile service should be designed to keep its

semantics as simple as possible in the simple interaction mode. In

the example, one essential point of the route navigation service is

“to guide a user to the destination”. Needless to say, most of the

information that the map includes is excluded from the simple user

Digital Object Identifier: 10.4108/ICST.MOBIQUITOUS2008.4089 
http://dx.doi.org/10.4108/ICST.MOBIQUITOUS2008.4089 



Simple interaction modeNormal interaction mode

Visual modality
Audio

Tactile

Visual modality

Simple voice message 
indication

Non-verbal indication with 
alarm patterns

Non-verbal indication with 
vibration patterns

Non-verbal indication with blink 
patterns

Simple text message indication- GUI Widgets (e.g. button, list)
- Graphical map
- Symbols, texts... Adaptability

Staying stationary with enough 
attention to services

Highly mobile with less attention to 
services

Context info. / Data / Input retrieval

Simplicity

Event presentation
Multimodal indication

Event detectionMode 
management

Simple UI CSimple UI BNormal UI Simple UI A

Multimodality

Figure 1: Overview of the mobile service design framework

interface. However, it still aims to achieve the same task without

explicit inputs from the user. (If the user wants to operate the ser-

vice, the mode can be switched to the normal one.)

Also, the interaction style changes to an event-driven model in

order to achieve the task with minimum interaction. This means

that the mobile service should be designed to detect important events

for the user and notify them in a smart way. In the figure, the event

detection component retrieves context information (e.g. location

data), several kinds of service-related data (e.g. route information)

and the user’s input to detect events. Detected events are repre-

sented by the event presentation component.

Multimodality: When the user’s perceptual ability is limited

according to physical limitations, mobile services should notify

events with an appropriate modality that can reach the user’s per-

ception. In Figure 1, the multimodal indication component selects

an appropriate modality channel and assigns a corresponding sim-

ple user interface. Availability of modalities is managed in the

mode management component, and it is determined based on the

input (e.g. context information of the surrounding environment).

As explained above, this service design framework forces ser-

vices to be simple and task oriented. Instead of limiting freedom

of interaction, important information for users can be determined

and simplified. The simplified information is easy to convert, and

it can be represented on various modalities. In the example, three

kinds of modalities are shown: visual modality, audio modality and

tactile modality.

Adaptability: Since the framework provides two kinds of inter-

action styles and multimodal input/output, adaptability is required

to control the modes. As discussed above, mobile services should

occupy the user’s attention as short periods as possible. Otherwise

the fragmentation of attention may get worse. To decrease unneces-

sary interaction, the service should autonomously change the mode

or modality according to the situation.

2. DEMONSTRATION
In this demonstration, we mainly focused on the simplicity, since

we have to evaluate how our dual-mode approach affects a user’s

behavior as the first step. To identify feasibility of our approach,

we selected a pedestrian navigation service for prototyping. It is

one of the location-aware services that are successfully deployed in

the market, but further improvements are still required as described

in Section 1. Also, we believe that empirical studies on the service

can be a basis for other mobile services for moving users.

We prototyped the pedestrian navigation service based on a ge-

ographical mapping visualization software. Some simple user in-

terfaces, the event detection component and the event presentation

component shown in Figure 1 are implemented in the prototype. In

Figure 2, the pedestrian navigation service’s service flow and exam-

ples of event indication patterns are presented. In this demonstra-

tion, we present a video that shows how the pedestrian navigation

service and simplified user interface work.
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Figure 2: Service flow of the mobile pedestrian navigation and

event indication pattern examples
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