Resource

Non-speech audio

Key Findings: 

- Audio glance technique[economical interaction]: 

· This dynamically constructed non-speech sound id designed to summarize the important properties of a message into a concise sound so that one may quickly preview a set of email messages to determine their important properties. This allows the user to make a quick assessment…
· The construction of audio glances for email messages which allow this overview information to be obtained quickly and unobtrusively by means of short non-speech sounds constructed dynamically to portray the overall properties of each message.

- Advantages of the audio medium

· Hands- and eyes- free mannered information

· Easily intermixed with other kinds of activities – overlapped with other low-intensity actions, or squeezed into short snippets of “free” time

· Well suited to mobile applications  ex) phone
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Scanning, Non-speech audio

Key Findings: 

- Scanning input: is a temporal task and spatial task with the items to be scanned laid-out in a grid. 

· The items to be scanned are laid our spatially but the selection task is not a spatial but a temporal one. ( Implication: [Scanning (( Alarming(of home appliances by Sense chair)]
- Research has shown that for temporal tasks the auditory modality is often better than the visual. ( Implication: [temporal tasks: Alarming for controlling home appliances, such as alarming boiling water, TV schedule, etc.]
· Walker & Scott [14] suggest that the auditory modality is a more appropriate means of processing information in the temporal domain whereas the visual modality is better in the spatial domain. 

· Wenzel agrees saying ([15], p137): “Another advantage of audition is that it is primarily a temporal sense and we are extremely sensitive to changes in an acoustic signal over time.”
· Gaver [9] suggests that sound continues over time and as such, is good for the display of changing events, such as those that occur with the changing highlight when scanning. 

- We supported scanning input by adding non-speech sound which can be more effective with temporal tasks. This would allow users to ‘feel’ the rhythm and use their powerful natural abilities of rhythm perception to help predict when to press the switch to choose the item required. 

- Rhythm 

· Fraisse[8]: the perception of rhythm is a basic but powerful human ability and is present even in very young children. 

· Problem when scanning very long scanning delays: 

· Humans can normally perceive a rhythm when there is less than an 1800 msec. gap between the repeating units[8]. When the inter-unit gap is longer than this the stimuli are no longer perceptually linked. 

· With a long scanning delay, of perhaps five seconds, users cannot use their natural rhythmic abilities to cue them as to when to press the switch to choose an item. Part of the work described here will use non-speech sound to overcome this problem. 

- Earcons: are constructed from motives. These are short, rhythmic sequences that can be combined in different ways. Guidelines by Breewster et al.[7]

- There is a growing body of research which indicates that the addition of non-speech sounds to human-computer interfaces can improve performance and increase usability[2,4,10].

- Non-speech sound is an important means of communication in the everyday world around us and the benefits it offers should be taken advantage of at the interface. 

- using non-speech audio for a mobile communication device
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Non-speech audio, Feedback

Key Findings: 

- We are investigating the use of non-speech audio cues to provide feedback about user actions, notification of system’s state changes, and awareness of other users’ actions[1]. 

( Implication: [Non-speech sound is useful as a feedback. <Question> Is non-speech sound useful only as a feedback? Or is it also useful as other interfaces, such as alarming, delivering information?] 
( Implication: [The goal of the study is to figure out if non-speech audio is only useful in feedback or is also useful and effective in interfaces which deliver information to support home appliances by comparing with speech interface.]
Source

Beaudouin-Lafon, M. and Conversy S. Auditory Illusions for Audio Feedback, CHI 96, April 13-18, 299-300
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Gesture, Non-speech audio, mobile devices

Key Findings: 

- The use of gesture and non-speech audio as ways to improve the user interface of a mobile device. 

( It is possible to create an effective mobile device without a visual interface. 

( It is very important to have explicit and immediate audio feedback on the gestures. 

( The multimodal solution could be applied to a range of other applications as the forward/backward, up/down and select operations, skipping through emails, voicemails, news articles being read out, eye-free music player ,TV remote control, etc. ( Implication: [TV listings in Sense Chair]
· Key advantages: users could use a device without having to look at its controls when on the move. ( Implication: The effective way for tool-like robots to support various home appliances naturally could be auditory interface(non-speech audio) which allows users to control robots on the move. 
- Non-speech audio has been shown to be effective in improving interaction and presenting information non-visually on mobiles[2, 20]. This has resulted in significant usability advantages[3]. 

- Non-speech sounds as feedback

· The sounds used to give feedback on the gestures were earcons [1,4] as these have been shown to be effective in improving the usability of mobile devices[2].

· We used sounds to give feedback on the gestures made so that users knew if the gesture had been recognized or not. 
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Pirhonen, A. and Creewster S. and Holguin C., Gestural and Audio Metaphors as a Means of Control for Mobile Devices, CHI 2002, April 20-25, 291-298
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Non-speech audio, Non-speech sound vs. Speech Interface

Key Findings: 

- Speech-inherent problems: [Speech vs. Non-speech]
1) Speech output is serial. It can take quite a ling time to communicate something fairly simple. 

2) Listening to speech imposes high demands on attention and memory, which In turn diminishes interaction robustness. 

3) It is difficult to transform pictorial representations like visual icons or non-linguistic structural text elements into spoken language. 

( Implication: [visual interface]Like the same information which is described with many texts<text> could be explained with a simple and concise pictorial representation<image>, [auditory interface]the same amount of information which might be expressed with long speech interface<speech interface> can be presented concisely and effectively with non-speech audio<non-speech audio>. 

[Visual interface] text : image = [Auditory interface] speech interface : non-speech audio

For example, in visual interface, a cow can be expressed more concisely and efficiently with a picture of a cow rather than long texts which explain every detail of the appearance of a cow. Like this, in auditory interface, non-speech audio which imitates the real sound of the events or phenomenon might be more effective in delivering information than speech interface. 
4) Speech output is poor in communicating continuous time-variant data, such as system processing parameters. 

5) Speech has its limitations in creating an application’s unique look-and-feel or “brand”.

- A substantial amount of empirical research has shown that non-speech sound can compensate for many of these weaknesses(see [2] for an overview). 

- Several research projects have developed and evaluated concepts for transferring complex visual interfaces, such as GUI interface paradigms(e.g.[7]) or web documents[5,1] to the auditory domain. 

- Users will not accept a ling learning phase for mobile applications and services. 

- Research Issues: 

· Non-speech audio for speech interaction elements: what combination of silence, speech and non-speech sounds is appropriate to indicate system response times in auditory user interfaces? Can non-speech sounds help to efficiently speech up the interaction flow by substituting frequently occurring speech prompts?

- Status: 

· Study 1: non-speech sounds developed to express grouping and highlighting elements in spoken email and news texts increased user satisfaction and performance. 

· Study 3: provides guidance on user preference about whether sound and speech should be combined sequentially or in parallel. Furthermore, the suitability of several landmarking sounds was compared. 

Source

Frohlinch, P., Non-Speech Sound and Paralinguistic Parameters in Mobile Speech Applications, CHI 2005, April 2-7, 1114-1115

Extended References to Search

[2] Brewster, AS. A., Non-speech auditory output. In The Human Computer Interaction Handbook, J. Jacko and A/ Sears, Eds. USA: Lawrence Erlbaum Associates, (2002), pp.220-239.

[3] Frohlich P. and Hammer F., Expressive Text-to-Speech: A user-centered approach to sound design in voice-enabled mobile applications. Proc. Second Symposium on Sound Design (2004). 

Resource

Non-speech audio, Earcon, Hierarchy infromation

Key Findings: 

- Speech interface vs. Non-speech audio: 

· Speech is serial and slow[Slowiaczek and Nusbaum, 1985] 

· Speech and nonspeech sounds are different in the same way as text and graphics. If carefully designed, they can also be used together to provide complementary information. Wolf et al. [1995] also confirm the usefulness of this approach and suggest that this might be a solution to some of the navigation problems they had with their combined voicemail and email speech interface system: “Replacing much of the text-to-speech feedback with brief distinctive earcons would make traversal of the mailbox more efficient”[Wolf et al. 1995, p.250]

· Advantages of sound: It is good for communicating information quickly[Brewster 1994]. 

· Unlike speech, nonspeech sound is not language dependent; the user is not tied to one language, which is important for the increased international use of computer systems. 

· There is also great potential for the result of this work in other nongraphical interfaces such as those for visually disabled people and those where working conditions or protective clothing mean that a screen cannot be used. 

- People would use the device to create messages they wanted to communicate and then say these messages via synthetic speech. These types of users often user pictographic languages (for example, Bliss[Baumgart et al. 1990]) to communicate. The pictures represent words or actions and can be combined to create complex messages. 

- Earcons: The nonspeech sounds to be used for this investigation are based around structured audio message called Earcons[Blattner et al. 1989; Brewster 1994; Sumikawa et al. 1986]. 

· Earcons are abstract, musical tones that can be used in structured combinations to create sound messages to represent parts of an interface. 

· Earcons are constructed from motives. 

- Conclusion

· The aim of the study: to discover if earcons could be used to represent hierarchical structures. 

· The first experiment: A recall rate of 81.5% was achieved after only a short period of training, indicating that earcons could represent such a structure. ( Earcons are a robust and extensible method of representing hierarchy.

· The second experiment: answered fundamental questions about the use of earcons as navigation cues within telephone-based interfaces. The research has shown that reductions in the quality of sound that occur in telephone systems can be offset by improvements in the design of earcons, thus making earcons a good method for providing navigation cues in TBIs. 

The memorability of earcons over time: results showed that there was no difference in the recall of earcons a week after their first presentation. 

Results showed that training techniques affected the recall rated of earcons. 

· The final experiment: showed that by using compound earcons rather than hierarchical earcons to represent the hierarchy, recall rates could be significantly increased, with 97% recalled correctly with only a small amount of training. This shows that compound earcons could represent a hierarchical structure well. 
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