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New innovative user interfaces for future 
multimedia wireless TERminal DEVICEs

A contribution to the working document towards a preliminary draft new report Key technologies 
and technology trends - WG VISION

It is proposed to add a new Chapter for the new draft Report:

X
New innovative user interfaces for future multimedia wireless terminal devices

How the user experiences new mobile communication technology, depends on the usability and quality of the terminals and the services offered. Also, the visual and physical design of the device play an important role. Expectations for new technology are mirrored against the terminal’s exterior appearance: is there anything new clearly apparent to the user - and others too. If the new features are hidden behind conventional covers of a mobile phone with a standard keypad and a small narrow screen, the interest to switch over to the next generation tends to remain low. There must be something to differentiate the new generation from the old.

Text messaging is the killer data application of today, and multimedia messaging is expected to be the next boom. Combining keyboard and a large enough display on a single small terminal is a challenge. On one hand, a practical keyboard is needed for entering text and, on the other hand, there must be a wide and big enough screen for displaying e.g. good quality pictures and films. From the usability point of view, these features are not easy to accommodate on a single small-sized device.

So far, many of the solutions offered e.g. for text entry are not open standards but proprietary methods including IPRs. Many of the proposed physical keyboards tend to add features and/or buttons to the conventional dialling keypad instead of decreasing the number of keys that could rather be the goal in order to minimize the space required.

If new practical methods for text input are defined, there is also a clear need for harmonisation and for recommended use of common open interface standards in this area. Namely, if a user gets used to one type of keyboard and becomes a committed and skilled user of it, she or he will get frustrated if the next phone, new version or another brand, has a different or slightly different user interface solution and the learning curve must be restarted.

One example of a new physical interface

Annex X, as an example, describes a proposed method for combining text entry and a large display on a single compact mobile terminal. The annexed presentation of the GKOS back panel keyboard (Global Keyboard Optimised for Small Wireless terminals) demonstrates that completely new types of physical user interfaces can still be found, and hopefully encourages manufacturers to study more this issue and maybe further refine the proposed concept to obtain a common standard for this kind of solution. The concept is an open standard and was first published on October the 5th, 2000. For more detailed information on GKOS, check also http://gkos.com.

ANNEX X

New innovative user interfaces for future multimedia 
wireless terminal devices

An example of a new innovative user interface: GKOS – The Global Keyboard Optimised for Small Wireless terminals

1
The new Generation of Terminal Devices

How the user experiences new mobile communications technology, depends on the usability and quality of the terminal and the services offered. Also, the visual and physical design of the device play an important role. Expectations for new technology are mirrored against the terminal’s exterior appearance: is there anything new clearly apparent to the user - and others too. If the new features are hidden behind conventional covers of a mobile phone with a standard keypad and a small narrow screen, the interest to switch over to the next generation tends to remain low. There must be something to differentiate the new generation from the old.

Text messaging is the killer data application of today, and multimedia messaging is expected to be the next boom. Combining keyboard and large enough display on a single small terminal is a challenge. On one hand, a practical keyboard is needed for entering text and, on the other hand, there must be a wide and big enough screen for displaying e.g. good quality pictures and films. From the usability point of view, these features are not easy to accommodate on a single small-sized device.

So far, many of the solutions offered e.g. for text entry are not open standards but proprietary methods including IPRs. Many of the proposed physical keyboards tend to add features and/or buttons to the conventional dialling keypad instead of decreasing the number of keys that could rather be the goal in order to minimize the space required.

If new practical methods for text input are defined, there is also a clear need for harmonisation and for recommended use of common open interface standards in this area. Namely, if a user gets used to one type of keyboard and becomes a committed and skilled user of it, she or he will get frustrated if the next phone, new version or another brand, has a different or slightly different user interface solution and the learning curve must be restarted. The GKOS keyboard, a proposed open standard described below, is one solution to the problems just mentioned.

2
Keys on the back – The GKOS Keyboard

The GKOS keyboard is a set of 6 keys on the back of the user device to enable text entry as well as provide all functions found on the PC QWERTY keyboard. It is intended for the tiny wireless terminals of IMT-2000 and systems beyond. The proposed concept is an open standard and was first published on October the 5th, 2000.  See also http://gkos.com for more details.

3
How to type on GKOS 
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As described in the figure above, for letters (and numbers), maximum 2 simultaneous key presses are needed per hand. Whenever one hand presses two keys (e.g. D+E keys), the other hand presses a single key (e.g. to get "H") or no key at all (result is then "G").  Letters A to F are just single keys.

Space: Press the GKOS 'space bar' = all 3 keys on the right hand side.

Backspace: Press the GKOS 'left bar' = all 3 keys on the left hand side.

The instructions above are enough for entering simple text messages but, when needed, the GKOS can be more versatile. Here is the full character set including all PC QWERTY characters:
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The yellow areas in the figure represent two keys that must be pressed simultaneously to type the character marked on it, or to use them as a shift function to type the three other characters of the group. One group of letters is reserved for national characters.

The main principle is that for frequently used characters, only 1 to 3 simultaneous key presses are needed but for functions more. This way typing is lighter and functions will not be activated by mistake if typing carelessly. The 123-ABC mode change toggles between the two characters sets shown above. With SYMB, single characters can be picked from the parallel set. Further, for example, semicolon is SYMB + period. Two consecutive SHIFTs set CAPS LOCK on and one SHIFT only has an effect on one character. For clarity, the numbers are shown here twice ("Dialling" above).

4
GKOS features 

4.1 
Advantages and disadvantages

Basically, GKOS is a chording keyboard (combination keyboard) but as the keypad is split between two hands, the number of different combinations of simultaneous key presses per hand is very low (3 chords for letters and numbers, 4 in total), and because they are extremely simple (like just pressing two adjacent keys) no special physical skill is required.

Using the GKOS keyboard involves both hands, as is also the case e.g. with PDAs having stylus interface or QWERTY. This can be seen as one disadvantage of the GKOS. Also, there is a learning curve as this is a completely new method of typing, but the list of advantages, however, is long:

1.   
The keyboard takes no space on the front panel or on the display area.

2.   
Low cost and easy to integrate on a small terminal (only 6 keys needed).

3.   
Open keyboard standard, free for anyone to use, for other purposes too.

4.   
The same hardware for most languages.

5.   
Easy enough for the beginner (on-screen help to start with if desired).

6.   
Suitable for fast typing (experienced user: 30-45 wpm, expert: 45-60 wpm).

7.
Does not require full attention of the typist (no table of characters to watch continuously etc.).

8.
Usable also in the dark or with eyes closed.

9.    
No need to have backlight on the keys (lowers terminal power consumption).

10.  
In addition to text entry, includes all functions of the PC QWERTY keyboard.

11.  
Can be used to control all functions of a mobile phone.

12. 
Operates as a game controller.

13. 
Provides easy dialling functions.

14. 
Facilitates display browsing and menu selection.

15. 
To operate the keyboard, no desk or table is required.

16. 
Fully integrated and does not require separate tools (e.g. a stylus).

17. 
Seamlessly combines with a mouse or other pointing device.

18. 
Usable as a (remote) PC keyboard if desired (by those preferring the new method).

19. 
Does not require special physical skills.

20. 
Treats left and right-handed people equally.

21. 
Does not necessarily increase the physical size of the mobile phone/terminal.

22. 
GKOS typing does not interfere with QWERTY typing skill (different enough).

23. 
The GKOS keyboard and a wide screen can easily be combined on a single terminal.

4.2
Traditional chording and GKOS chording

Chording = pressing several keys at the same time => more characters with fewer keys.
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What has given chording a bad name when it comes to typing?

The traditional chording keyboards were designed for one hand as the basic idea was that one hand takes care of typing while the other is free for operating the mouse. One-hand chording inevitably leads to difficult combinations of simultaneous key presses. Typically, there are more than 50 chords (combinations). The four fingers of one hand have one dedicated key each and, in addition, there are three keys for the thumb to manage. The combinations of these 7 keys are fairly difficult to learn and remember as well as hard to press physically unless you are a pianist. Consequently, chording keyboards, though having been around for a long time, never have become popular.

How to get rid of the difficulties of chording?

The GKOS keyboard splits the 6-key pad (3+3) and the mouse functions between two hands. Now, the chords become just few and even the mouse is more stable as the pointer is controlled by one hand and clicking is done by the other. Only 4 simple chords remain per hand in total. For letters and numbers, 3 chords is enough and, in fact, include the same number of simultaneous key presses (1...3) as what you already use with the PC QWERTY (e.g. A, SHIFT+A, Ctrl+Alt+Del), but it is physically easier because you do not have to move your fingers to other positions on the keyboard. The letters are in alphabetical order and in groups of 3 which is a familiar concept to people who have been sending SMS with a GSM phone.

4.3
GKOS typing speed

1.  
After a small amount of practice, the typing speed exceeds that of the GSM number pad method (multi-tap). 

2.  
It is quite easy to reach a typing speed of 100 characters per minute (20 wpm).

3.  
When fully familiar with the keyboard, a typing speed of 200 chars/min (40 wpm) is obtained. 

4.  
Final expert typing speed can be around 300 chars/min (60 wpm).          

The typing speed naturally depends on the physical keyboard implementation and the type of keys. The figures above have been tested and surpassed in practice, except for the 60 wpm. The typed text in the tests included letters and punctuation only ("ordinary text"). 

Unlike with many other methods that have been developed for small terminals (number pad solutions, stylus, virtual keyboard etc.), the typing speed of an experienced GKOS user is much faster than handwriting and therefore enough e.g. for taking notes at a meeting, while it is possible to watch other things than just the terminal.

4.4
GKOS implementation examples
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The dimensions of the GKOS keyboard depend on the form, size and weight of the terminal. In any case, there are 6 keys on the back of the equipment: 3 for the left and 3 for the right hand. Pinky fingers are used only for balancing the grip of the terminal and thumbs are kept on the sides of the front panel to manage the pointing device.
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The left thumb uses the two keys corresponding the left and right mouse switch (the upper 'select' key and the lower 'menu' key), and the right thumb moves the pointer. This way both the mouse and keyboard functions can be fully controlled, having the fingers at the same position all the time. The power switch on the lower right may also include a menu for the phone ('hardware menu'). Using the mouse pointer control for menu browsing is not always necessary as the GKOS keys can be used for that in a more relaxed way. The helper at the lower part of the display can be hidden after getting accustomed to the method.

The mobile terminal below combines the standard dialling keypad and the GKOS keyboard in an interesting way:
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The GKOS keyboard can also be used as a flat accessory that is attached to the back of a terminal device to provide typing capability, or when combined with a pointing device, as a remote control for a PC, or as a pocket-sized personal universal remote control for a variety of equipment (using e.g. Bluetooth or IR). Further, if the display of a thin laptop PC can be fully turned under the keyboard (360˚), leaving the keyboard upside down behind the screen, the keys on the back (6 keys, e.g. Shift, Caps Lock and Tab on the left and Shift, Enter and Backspace on the right) could be used according to the GKOS standard in order to have a hand-held tablet PC with all keyboard functions still available. The possible applications of GKOS are endless.

________________
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