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Abstract
Most basic interactions with smartwatches such as touch
and swipe requires two hands - one hand for wearing the
device and a second hand to touch the screen. We
propose a novel technique that supports single-handed
interaction. It allows users to leverage any nearby surfaces
such as a table, wall or even the user’s body as the
interaction surface. By adding a low-cost optical sensor to
a smartwatch, users can perform continuous gesture input
and 2D targeting on any surface, using only one hand,
thus freeing the other hand for other tasks.
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Introduction
Wearable devices such as smartwatches and fitness
trackers are getting popular among consumers. However,
these devices usually have a small touch area, which
makes it difficult for expressive interaction. In addition,
wearing these devices means two hands are required for
interaction. Although there are alternatives such as voice
commands or wrist flicking gestures, these are error prone
and socially awkward to perform in public.

This single handed interaction problem is not new [1] but
it has been evolving and becomes more apparent with the



growth of wrist-worn wearable devices. This problem is
exacerbated when the other hand is occupied (e.g.
encumbered when holding a drink) or not available
(missing fingers/limbs or control issues).

In this work, we design and implement a novel input
technique for smartwatches that supports two types of
interactions that can be performed single-handedly:
gestural interaction and 2D targeting. The former could
be used to map different gestures to a diverse set of
actions, either global or context-specific, while the latter
could be used for any kind of interaction that requires 1D
or 2D movement and targeting, such as pointing,
selecting, clicking, dragging, scrolling and peephole
interaction. This is especially useful for controlling remote
devices such as a TV or public display. Finally, our system
also allows for measuring the length of an object by
dragging the sensor over the surface of the object.

Figure 1: The prototype from
different view, label a) pressure
sensor b) optical sensor c) mouse
feet.

Implementation
We seek to use a low-cost and widely available sensor.
Our current prototype (as shown in Figure 1) was fitted
with an ADNS-9800 laser motion sensor (with lens) and
an Interlink 402 force sensitive resistor (FSR). The optical
sensor provides various measurements but we are only
interested in the x and y displacement values here. The
use of FSR is for supporting clicking and dragging.

Both sensors were fitted to the underside of a Samsung
Gear Live smartwatch by adding multiple layers of hot
glue. Mouse feets were added to reduce friction. The
sensors are connected to an Arduino UNO board which
enables USB serial communication with a computer.
Future versions can be self-contained, using Arduino Mini
and bluetooth module. To classify the gestures, $P
Point-Cloud recognizer [2] library is used.

Figure 2: Participants performing the tasks on desk and thigh.

Pilot Tests
We developed two experimental applications to measure
the performance: i) a gesture recognition task and ii)
Fitts’ law targeting task, as shown in Figure 3. We
recruited 12 participants (3 females) from our school. The
watch is worn on non-dominant hand to simulate
real-world performance. For both tasks, participants
perform on different surfaces (desk, thigh, stomach area
and under the desk).

In general, participants are able to perform the gestures
without major problem. However, the recognition rate is
below acceptable for daily use. Simple directional swipes
(left,right,up,down) have higher accuracy but shapes
(circle, triangle, etc.) have lower accuracy. The details of
the analysis of the results are left for future work.

Conclusion and Future Work
Here we have proposed a new technique for supporting
single-handed interaction with smartwatches, using only
low-cost sensors that are widely available. We
implemented an early prototype and our pilot tests confirm
its feasibility. Nonetheless, several aspects of the system
including accuracy and robustness have to be improved
before an in-depth evaluation. Finally, we plan to build a



self-contained unit without tethering to a computer.
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