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Abstract

This document introduces a bachelor thesis on Pen for PixelSense project. This research
project aims at delivering an active pen for Microsoft PixelSense (running on a Samsung
SUR40). This pen, together with PixelSense’s touch and object detection capabilities, can
provide a more intuitive and natural way of human-computer interaction. The current docu-
ment mostly deals with software tasks of the project.

Pen for PixelSense research project

In this research project, we want to design and implement an active pen for Microsoft PixelSense
tabletop computers (running on a Samsung SUR40). This pen, together with PixelSense’s touch
and object detection capabilities, can provide a more intuitive and natural way of human-computer
interaction[3, 4, 1]. Microsoft PixelSense working principle is similar to that of ThinSight[5], but it
is different in implementation details[2].

The pen should be distinguishable from other forms of input (touch, blob, etc), and it should
provide a smooth and reliable user interaction.

The project is divided into two major parts, namely software and hardware. This thesis deals
with the software part of the project.

Tracking Technology

The tracking technology of the pen is the main contribution of this project. In order to achieve a
smooth tracking, we will use an infrared LED at the tip of the pen. This helps to avoid adding
additional sensors to the system: PixelSense itself acts as a huge infrared sensor.

To ditinguish between the pen and other forms of input, two specific ideas should be investigated,
and later on one of them will be implemented:

1. Identifying the pen using a recognizable visual pattern

2. Identifying the pen using a time multiplexed pattern

The former idea requires more work in the software part, since some computer vision algorithm
should be implemented. The latter requires more effort in the hardware side.
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Tasks

1. Investigate pros and cons of this two different ideas presented in previous section. What are
the limitations? Which one is more reliable?

2. Develop the required Windows software (in C#), as well as necessary firmware code (C).

3. Contribute to electronic design of the system (in line with firmware programming).

4. Implement a simple demo application as a use case for this technology (C#).

5. Run a user study to investigate how effective this technology is.

6. Present the results in a scientific manner.

Contacts

• Ali Alavi: alavis@ethz.ch

• PD Dr. habil. Andreas Kunz: kunz@iwf.mavt.ethz.ch
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