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ABSTRACT
Computer mice and keyboards have for long been the domi-
nant input devices for desktop computers. Nonetheless, they
still represent quite a barrier — especially for people whose
upper-limb motor skills are compromised. This work proposes
a low-cost, mouth-puffing-based device that is able to perform
the mouse click on computational platforms. Additionally, a
driver was developed to allow the device to communicate with
the computer via audio jack P2 interface. The mouse cursor is
controlled by head tracking thanks to eViacam software. The
evaluation took place by comparing the proposed equipment
with the dwell time method on navigation tasks elaborated
over websites.
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INTRODUCTION
This work presents a mouth-puffing based switch that was
configured to act as the mouse left button for clicking, which
was then compared to the dwell time method for evaluation.
The dwell time is one of the most commonly used alternative
methods of clicking and uses a predetermined time in which
the pointer is over a region to perform the click event. The
mouth-puffing as a method of interaction was chosen because
it is an action that can be performed by people with different
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disability profiles. A piezoelectric disc has been used as a
pressure sensor on a hardware circuit that is placed close to
the user’s mouth. The project was designed to be low cost, so
a software driver was also built to allow the device to commu-
nicate with the computer via audio jack P2 interface through
an aux cable, which is in fact cheaper than USB. Additionally,
in order to integrate the puff-based sensor into a complete
mouse-like system, the head-tracking feature provided by the
eViacam software [2] was used, allowing the user to movement
the mouse cursor with head movements.

Finding academic research that use mouth-puffing AT switches
as an alternative method of clicking is very difficult. Only
FlipMouse [1] was found in the searches performed. However,
as well as the other works on AT switches, details about the
development of this tool are not presented, which turns the
possibility to build one’s own prototype a difficult task.

THE PROPOSED PUFF-BASED SWITCH
The puff-based device was built with the intention of being
open-source and low-cost, so that more people can eventually
afford a tool that can be used as an alternative method for
mouse clicking. The prototype developed in this work is
shown in Figure 1.

Figure 1. Puff-based switch.



The puff action is perceived by a piezo disc coupled over the
device, which converts mechanical energy into electricity th-
rough the piezoelectric effect [4]. A TRS audio connector was
used to communicate the device with computational systems.
PortAudio [5] and Xlib [3] libraries were used to capture the
signals from the piezo disc under UNIX operating systems
and translate them to mouse clicks, respectively.

RESULTS AND DISCUSSION
The study was conducted with seven males and three females,
a total of 10 participants with ages varying from 21 to 28 years
old. All of them are either undergraduate or graduate students
from the Federal University of Pará. Each participant perfor-
med a pre-established routine of clicks on YouTube (https:
//www.youtube.com/) and G1 (https://g1.globo.com/) websites,
first using the mouth-puffing method proposed in this work
and then using the dwell time method. The puff-based switch
was compared to the dwell time method with respect to i) the
total number of click errors committerd on both websites; ii)
the time taken to complete the tasks.

Figure 2 shows the amount of click errors committed by parti-
cipants in both websites. On YouTube, the number of errors
was very similar in both click methods. Most mouth-puffing
method errors occurred due to unsuccessful clicks when parti-
cipants were not puffing at the correct intensity for a click to
occur. With dwell time, there were more unintentional clicks
due to errors in eViacam at tracking the user’s face.
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Figure 2. Distribution of the number of click errors.

In the G1 task, the dwell time was the method that presented
most errors. This happened because the menu items on this
website are very close to each other, and this forced the user
to move the cursor more slowly, which often was an enough
time for the click to occur.

Figure 3 shows the execution time of each task. In the task of
Youtube, dwell time was better than the puff-based method.
This happened because the YouTube task was executed first
using the puff-based method. When the participants performed
the same task with the dwell time, they were more used to the
routines to be performed.

On the other hand, in the G1 task, the puff-based method
was better than the dwell time, since the participants made
many click errors using dwell time. This happened because
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Figure 3. Distribution of the completion time of the tasks.

the task of the G1 was more problematic to be executed due
to the proximity of the items of the menu of the website that
ended up influencing the considerable increase at the time of
execution.

It is important to mention that the participants were asked to
give suggestions about the puff-based tool and they suggested
the possibility of three levels of device sensitivity in order to
improve the efficiency of the proposed device.

CONCLUSIONS
The method proposed in this work proved to be quite efficient
to be used as an alternative method of click. In websites that
do not have clickable items too close to each other, the dwell
time method was slightly better, as seen at the execution times
and number of click errors smaller than the puff-based method.
However, in the case of websites that do have items close to
each other, such as G1, the puff-based method proved to be a
better solution than dwell time.

The proposed device can also be used as a general purpose
AT switch since it has as output the audio interface P2 Jack.
In addition, with the software that captures audio signals and
converts them to click events, it is even possible to connect
any switch that has the P2 Jack interface to be used as an
alternative method of click too.
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