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Short Abstract - 150 word 
This work deals with the HAnds-free Mouse COntrol System (HaMCoS) which empowers persons who are unable to utilize manual computer input devices (such as standard keyboard and mouse) to benefit from advances in technology – merely relying on a minimum of physical effort. Together with its software framework, the system grants full control over a PC, only asking for tiny contractions of a single muscle of choice (e.g., the brow muscle) which are detected using a low-cost, piezo-based sensor. After motivating hands-free computer access and considering various possibilities in this respect, input sensor and basic processing strategy are introduced, and the framework (combining special-purpose applications and general auxiliary functions targeted at making standard applications accessible) is described. This is followed by a discussion of experiences gained by quadriplegic test users in an initial case study. Finally, the conclusion offers some thoughts on other target systems the muscle-related input concept can be applied to.
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Effortlessly embracing the power of modern technology

1 Introduction

Being able to utilize modern computer technology can be of tremendous importance for someone with severe motor impairments who might be bound to mostly stay in the own home due to a lack of mobility. By browsing the Internet and exchanging emails, it is possible to live a social life without having to leave the familiar environment.

Unfortunately, the standard (also easiest and cheapest) way to operate a computer (i.e., manual keyboard and mouse) relies on the use of the hands. For many persons with disabilities, independently accessing a computer therefore either means a large amount of effort or is simply impossible without using an alternative input method. Common examples include solutions based on speech recognition, eye-trackers, or switch-activated devices. The HAnds-free Mouse COntrol System (HaMCoS) is another alternative (which requires no more than frowning to operate a PC).

2 Input Concept

The input idea behind HaMCoS is strongly related to the detection of intentional contractions of a single dedicated muscle. In order to identify those input signals, the corresponding muscular activity is monitored (with the help of a piezo element placed directly above the selected muscle), and the amplitude is compared to a user-dependent threshold. An intentional contraction is simply put on a level with exceeding that threshold.

The temporal sequence of input events is then processed using a finite state machine which defines a small number of states (each standing for a certain mouse movement) and possible transitions among them. One of the states is always active (i.e., executed repeatedly), to be updated by the user issuing contractions. Since some of the state transitions are additionally associated with certain click actions, the system can emulate a regular pointing device completely.
3 System Description

The main module of HaMCoS comes with a comprehensive framework, responsible for mapping any keyboard entry onto mouse input (so that a PC can be operated  using HaMCoS alone). The framework contains several stand-alone applications (such as an editor based on a large on-screen keyboard) and also offers various auxiliary functions (e.g., a “macro utility”, allowing to enter arbitrary keystroke sequences with a single emulated click) which facilitate the interaction with standard applications.

4 Case Study

An initial case study has shown that members of the target population are indeed able to employ HaMCoS in a meaningful way. Feedback of the study participants towards the system was fairly positive. However, getting reasonable statistical data demands a longer-term study (which is planned for the near future).

5 Conclusion

HaMCoS allows its user to fully control a PC without the need to use the hands – issuing intentional muscle contractions suffices. The same input idea has been applied to an environment control system (intended to enable someone with severe physical impairments to control her/his immediate surroundings, e.g., by turning on the lights or switching channels on the TV) as well as a tool controlling an electric powered wheelchair. All three systems are constantly being extended and ultimately combined with HaMCoS being the common platform, which greatly adds to the independence of a severely disabled person who is then able to control PC, wheelchair, AND environment, all with the same set of input devices.
