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1. Project Goal

The goal of this project is to create a highly-context aware 
and gaze-aware wearable system that support user’s daily 
activities.  Even though mobile devices are commonly 
used, it is still not easy to get timely and context-aware 
guidance from the system.  For example, when in a foreign 
city and you need to know the meaning of the indication 
(written in a foreign language), there is no simply way to 
get information.  In addition, to remember realworld events 
are not easy for many people (e.g., what kind objects you 
were interested in, names of the people who you met, 
when and where).   To deal with these problems, we will 
develop an eyeglass-type wearable device that can be used 
for daily activities.   We are particularly interested in the 
combination of the user’s context (that is mainly obtained 
from a camera) and the user’s gaze information.

2. Technical breakthrough

(1) A light-weight eye-glass type wearable sensor combined 
with realworld object recognition

The first half of the project, we developed an eyeglass 
type device with gaze-sensor and a miniature camera.  
The gaze sensor is based on limbus-tracker, which itself 
is a known technology, but is very tightly integrated in an 

existing eyeglass, so a user can wear and do daily activities 
without prohibited by the size and the weight of the device.  
A miniature camera is also embedded in the eyeglass, and 
based on gaze information, an object recognition method is 
applied to correctly extract an object when the user looks 
at it.  These recognized object can be used for indexing the 
user’s activities and memory augmentation.

(2) Gaze-aware information presentation technique for 
eye-mounted display

In the latter half of this project, we also investigated 
how our system can be combined with micro-laser head 
mounted displays.  Recently, eyeglass-type displays based 
on micro-laser are becoming available.  These displays 
directly project (very crisp) image onto the user’s retina.  
By combining eye sensing and eyeglass would create a 
complete human-computer interaction system. However, 
always showing information may interfere user’s real world 
sight and thus burden user’s real world activities.  We thus 
invented a method that considers user’s gaze for presenting 
information.  Using our method, a user can concentrate on 
real-world activities without interfered by the displayed 
information because information is presented on the 
peripheral of the user’s sight.  The user can intentionally 
look at the displayed information (on the peripheral) and 
more precise information appears on the eyeglass display.

3. Innovative Applications 

Our technology can be used for the following three 
applications:

1.  Enhanced perception:
When a user wears our device, and look at an object, 
such as a signboard, the system automatically detects the 
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user’s gaze information and activates vision-based object 
recognition.  If the system finds an object that is stored in the 
system’s object database, the system informs a user about 
this object.  For example, if a user looks at an indication 
written in the foreign language, the system would show its 
translation.   

2.  Memory augmentation:  
Recognized objects are also stored as the user’s life-log.  
Unlike other existing life-log systems, our system combines 
image information with the user’s gaze information.  Thus 
it is possible to retrieve objects that the user really looked 
at.

3. Remote collaboration (future plan):
We are also planning to develop a remote collaboration 
system based on this device.  Using this, a user can “stream” 
user’s camera image with gaze information.  Another 
(remote) user can receive this information, and give context-
aware guidance to the local user.  For example, when a user 
is performing a rescue task at a devastated area, a remote 
expert can join and give a guidance by understanding the 
user’s real-world context and attention.

4. Academic Achievement

We published the following two full papers and one video 
paper. Two of them received  “best-paper/video” awards.

1. Yoshio Ishiguro, Adiyan Mujibiya, Takashi Miyaki and 
Jun Rekimoto, Aided Eyes: Eye Activity Sensing for 
Daily Life, The 1st Augmented Human International 
Conference (AH2010), Megève, France, 2010. 

2. [Best Video award] Yoshio Ishiguro, Adiyan Mujibiya, 
Takashi Miyaki, and Jun Rekimoto, Aided Eyes: Eye 
Activity Sensing for Daily Life, The Eighth International 
Conference on Pervasive Computing (Pervasive 2010), 
Helsinki, Finland, 2010.

3. [Best paper award] Yoshio Ishiguro and Jun Rekimoto, 
Peripheral Vision Annotation: Noninterference 
Information Presentation Method for Mobile 
Augmented Reality, The 2nd International Conference 
on Augmented Human (AH2011), Tokyo, Japan, 2011.

5. Achievement in Talent Fostering

Two students (one Ph.D, one Msc) were involved in 
this project. This project will become a primary topic 
for the PhD student (Ishiguro), Msc student (Mujibiya) 
also contributed in image processing part.  In addition, 
Mujibiya was selected as a MSRA intern for 2011 from 
many applicants from Japan.

6. Project Development

We would like to continue and expand this project.  Within 
CORE-program context, the system mainly works for 
single user.  As a next step, communication system based 
on gaze sensing would be interest.  Using this system, a 
user wearing AidedEyes performs realworld tasks, such as 
shopping, manufacturing, sports, medial operation, and a 
remote participant shares the user’s gaze information as 
well as his surrounding environment information obtained 
by sensors.

7. Publications

Paper publication
1. Yoshio Ishiguro and Jun Rekimoto, “Peripheral 

Vision Annotation: Noninterference Information 
Presentation Method for Mobile Augmented Reality”, 
The 2nd International Conference on Augmented 
Human (AH 2011), 2011. (AH2011 Best Paper)

2. Yoshio Ishiguro, Adiyan Mujibiya, Takashi Miyaki and 
Jun Rekimoto, “Aided Eyes: Eye Activity Sensing for 
Daily Life”, The 1st Augmented Human International 
Conference (AH2010), Megève, France, 2010. 

3. [Video & Paper] Yoshio Ishiguro, Adiyan Mujibiya, 
Takashi Miyaki, and Jun Rekimoto, “Aided Eyes: Eye 
Activity Sensing for Daily Life”, The Eighth International 
Conference on Pervasive Computing (Pervasive 2010), 
Helsinki, Finland, 2010. (best video award)




