Summary of mobile usability

1 Introduction

With the wide use of wireless, display technologies as well as hardware manufacture development. A great many of applications that only used on PC has been transplanted into pocket device such as mobile phone, PDA. These designs enable people to access internet wherever, whenever just using a handhold device free from staying at office in front of desktop. A certain system named impromptu that incorporates several applications has been developed successfully and start using commercially [1]. Also, due to the technique limits and hardware functional weakness (compared with PC and lap-top), there are many issues to be developed.

This paper would summarize main issues of the mobile usability filed that heated discussing these days. In the commercial development point of view, the issues are divided into two portions. One is concentrating on the techniques that to be used or being researched, which is discussed on section two; section three introduces development approaches from the user design aspects as the counterpart. At last, we concluded and give the possible work in mobile usability field at section four.

2 Technique issues

The successful developments that apply innovate techniques (speech recognition, image processing, etc) on computer proves the possibility of incorporating those techniques into hand-hold devices.  In practice, however, this is not that easy. Compare with personal computer and laptop, handhold devices have several capacity limits that techniques used for computers can not apply to them directly or the performance got reduction. To accommodate these problems, many techniques towards the handholds were provided. Some of them are provided in the following content.

2.1 System architecture 

Since we need provide several applications on a mobile device, How to support them and guarantee that the device can communicate with server in time and convene information correctly is becoming crucial. 

2.2 Communication Protocol

The latest technique solution to this telecommunication issue is wireless IP 802.11b. (mediate voice communication via mobile IP)

2.3 Display
Past decade witnessed the advance in the development of mobile technologies that provided affordability and ubiquity of small devices. However, the screen resolution and size are still treated as the toughest challenges by mobile application developers.

One software that worth researching is photomesa[2] developed by HCIL[3], in University of Maryland. The author proposed the quantum strip treemaps algorithm to lay out images and developed zoomable user interface to solve navigation issue. Based on the survey results, they choose to display all the images on the same screen without scroll bar. (due to the limit size of the device, the number of the thumbnails loaded once is no more than 75) Compared with other similar software ( such as pocket ACDSee), the author developed an enhanced treemaps algorithm which enables the screen can be fully applied with proper space for each loaded folder and the ratio could be reallocated when adding new folder. To complaisant the quality of thumbnail, this software also provide an application that once pointing to a thumbnail, the corresponding big image would be displayed automatically.

The photomesa provides an approach that greatly improves the user’s experience about using small screen[2]. However, in the zoomable interface, the thumbnail becomes very small when loading more images and thus difficult to recognize, one existed solution is focusing on the salient part of the image[4]. 

Therefore, using ZUI tookit and modified treemaps algorithm[5], the display performance enhance dramatically. However, the pocket PC’s 240*320 resolution with 8 or 16 bit color depth still be the bottle neck that prevent users enjoying browsing images. 

2.4 Location and navigation

Another characteristic about the mobile is it provides a possibility that communication could be used when moving. Based on which several applications have been developed in different environments such as offices, classrooms, museums etc[6]. Among them, museum is one heated area in which several systems have been developed [7].

The most difficult part of museum system is the highly requirement for provide information synchronous. The system is supposed to keep changing contents those provided once the visitors moving from one room into another. Besides powerful database, a precise positioning and navigation system is required. The visitor can’t get correct information unless his handhold could communicate with the server well and tells exactly his position. Compared with several navigation systems which just need to indicate the city or the street, application in museum is more strict and challenging. The technique difficulties of location-aware computing[8] include:

Demand for an effective deployment of a location-sensing infrastructure; The second set of challenges involves the transient nature of location information and the resource constraints of mobile devices. These constraints complicate the use of location information in real-world applications. The third set of challenges lies in the arenas of privacy and security. The final set of challenges pertains to the creation of novel applications that exploit location awareness.

2.5 Limits

Due to its tiny physical infrastructure, the mobile device can not support adequate application as people wished. Several of them are listed as follows:

2.5.1 Limited input facilities

Its tiny size decides that only limit input could be provided. This prevents user to manipulate the device efficiently and thus decrease the using pleasant degree.

2.5.2 Limited processor power and memory
The memory and processor capability of the mobile devices can not be compared with PC. Numerous applications fail to transplant to mobile devices due to their requirement of huge memory and powerful processing ability.

2.5.3 Small Screens

In general, hand-hold devices are tiny. Users those accustomed to monitor will feel really painful. The resolution and color depth limit the image performance on the hand-hold devices and disabled several applications.

3 Usability

The success of Microsoft –windows operating system proved the importance of the user interface, in other word usability. How to develop products that can fulfill customers’ requirement and thus makes the products more competitive is the main issue that designers concern. We listed several aspects that mainly considering when conducting a design.

3.1 application field

Which specific field did the product oriented to is the critical question when design. The answer to this actually decides the group of users and thus the basic of the content suppose to be provided in the system. 

Considering an example of school bus system, without knowing the level of the school,  at least we will know that this system should based on a database providing traffic or location information. While no doubt that air lines and ticket price information should be obtained in a air-ticket require system. The basic information provided is totally different.  

3.2 User Interface

3.2.1 target user

Having decided the content of a system, another important issue is to know who are going to use this system. 

Take school bus system again for example, if the users are children in kindergarten, they would prefer more cartoon or actions to enable them to understand. While if the system is target to university student, they would think the actions are too childish and ask for more text and more information. As compared with child, they have more pressure and lots of work, their mainly demand would be about the efficiency--getting the information they want as soon as possible. While, for some huge and famous university with long history, they may  attract lots of tourists, then, a sub-system for them that including more information about the buildings, history would of great  help. Therefore, we can see that In the same field, due to target user, the design of the system varies dramatically also.

3.2.2 interface format

According to the survey, the diversity of format in user interface would increase users’ complaisant with the design. The common formats are description (text), charts, images and audios. Most products provided nowadays are incorporating all of them. Too much applications embedded in a system, however, would limit the system performance due to hand-hold devices’ limit processing and memory capability[9]. How to keep balance between increasing user’s requirement and hardware’s capability is another important issue worth considering.

To improve user’s satisfaction, we need to carefully select the formats provided in the interface. A most effective way is to specify the characteristics of the user. Suppose you are a tourist in a museum, you would attracted by the attractions around you. In this case text would become useless compared with audio or video formats. By comparison, if we are going to music museum, then text information would be audience’s preference as more background information can be. It also told us that when developing a system, we need to put the product into the real development background to judge whether it is useful. 

3.3 Development

Compared with classical system development, user-centered design poses user into crucial position during the whole development process. The two issues mentioned above 

Provide the basic idea about “who are users and the meaning of their needs” [10]. Several crucial issues such as how to generate alternatives and select among them still remain.

It is impossible to get a perfect product once. The designers may need to make some changes due to the users’ feedback or have more ideas about one design and don’t know which one is more preferred by users. The more concerned about user, the more interactive modification processes are required in a development. 

With the development of the “interactive design” concept, RAD and DSDM are proposed to incorporate user involvement in the design process[10].

3.4 Evaluation

In the user-centered design, the user’s experience is the principle to judge a product. A common evaluation is conduct experiments to do some comparison with other similar product. In photomesa[2],  the particular design of displaying all the images in one screen without scrollbars and using treemaps algorithm to layout instead of providing equal size rectangles to each group were proved to increase users’ experience. Lots of experiments were conducted to get the reliable conclusion. To reduce the cost, people propose several prototypes to make decisions among alternatives efficiently.

4 Applications

many innovative mobile applications are emerging, aiming to enhance wireless

communication and provide users with ubiquitous access to information. In this section, we just focused on two fields to discuss.
4.1 georaphical application

The continuous evolution of mobile computing devices offers new possibilities and opportunities in those domains where geographic data plays an important role

Since published estimates suggest that up to 85% of all information has a spatial component [11], the opportunities to gain useful knowledge from geographic data through mobile devices in the field are significant[12].

Several mature software focused on this field has been developed. However, there are still numerous aspects waiting for improvement.

4.1.1 Image processing

One major difficulty is that how to display maps in the small screen. Due to different requirement from user, the product needs to provide maps in a variable region—of a state or just in a block. When the region is relatively big, it is impossible to display all the information on the screen. How to provide information users’ want to know in the limit output becomes crucial. An existed solution is to provide search condition, enabling user to limit display result to a specific field. But this is just a way to keep balance between the limit display space and endless requirement of the information.

Another problem is how to locate precisely when limit search area into a smaller one. At present, a common way is get a enlarged small region’s map by clicking its name. Compared with this, we can consider embed animation[2] into relocating process. The reason is (1) The ratio is under control, so user can select the region he interests. It enables user to relocate and change the scale much easier. (2) the animation proved to enhance user’s experience[2] compared with the simple switch between two maps with fixed ratio. This solution requires more memory and capability to calculate. 

4.1.2 Interaction issue

To improve usability, we need to understand user’s requirement. After setting the search condition, the result said no match is really frustration. Researches proposed a solution for this problem and has already put into practice. They provided an interactive query approach to enable user could limit their search step by step, when one condition added and got no result, user can easily return to the previous result and reset his condition. This design avoids user to start a brand new search when they set some incorrect conditions and lose the existed results. An alternatives is when they didn’t found the 100% match result, provide some relative search results with similar degree. This approach, to some extent, enlarges the possibility of finding user information as the conditions set by user may not precise.

Technically speaking, this approach requires more powerful database and search machine.

4.1.3 modification

Another possible modification is to merging the photomesa application into map search system. When the geographic location is relative big, user can get the detail maps for each region when putting the stylus on the region’s name. So user can judge easily whether the region is the one he is looking for without zooming into the region. 

4.1.4 technique difficulty

To improve user’s experience, the basic idea is adding interactive query mechanic incorporating with automatic display and animation. These applications has never composed into a handheld device before. The hardware, most probably, can not afford such a lot calculation and store. We need to use compressed images or sacrifice some performances such as just provide a few research results,  provide limit supporting maps, only store the previous one or two step searching results,etc.

4.2 educational application

5 Future work
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