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Introduction 
 
“THE DIMENSION BOOK” is a novel interface in the form of a 
“book,” which can dynamically reflect various changes in the 
environment of the real world into the virtual world. 

By moving “THE DIMENSION BOOK,” the user can look at 
the virtual world from all directions. When shining light onto it, 
the virtual world will be irradiated by light with the same 
direction and intensity, and the virtual objects will be 
appropriately shaded as they cast their shadows on the plane. 
Finally, by blowing into it, the flame in the virtual world will 
flicker, or extinguish if the breath is too strong. 

Thus, with its intuitive interface, “THE DIMENSION BOOK” 
is neither a mere “book” nor a “display,” but a “media” that 
introduces new possibilities for interactivity by realizing a 
“seamless boundary” between the real and virtual worlds. 
 

 
 
Technical Innovations 
 
The innovation of “THE DIMENSION BOOK” is the integration 
of many devices and sensors to create a “seamless boundary” 
between real and virtual worlds, and to perform the function of a 
“handy book device” with a convenient interface. 

An LCD display monitor serves as the actual “book,” which is 
held in the user’s hands as he or she looks at its contents. The 
virtual world reflecting the environment of the real world is 
displayed on the screen through computer graphics. The pose of 
the display is measured by a three degree-of-freedom orientation 
sensor. The CdS cells attached to four corners of the display can 
sense the light irradiated to the display. Capacitor microphones 
are also attached to the corners of the display. A thin digital 
camera mounted on the back of the display captures the scene on 
the backside of the display in real-time. When the captured scene 
is applied to the background of the virtual world, the display 
serves as a window to the real world augmented with virtual 
objects. The page turning mechanism is attached to the front of 
the display. The user turns this over to advance the page.  

Within each page of the virtual world, there are objects with 
various elements. To contribute to the user’s enjoyment of natural 
environmental changes of the real world as measured by the 
sensors described above, we created virtual objects that change 
their form according to changes in light and wind, such as those 
whose right shapes can be recognized only from a certain 
viewpoint, optical illusions where the objects seem to deform, 
convexities become concavities based on the light position, and so 
on. 

 
 

 
 
Future Work 
 
We primarily intend to make the device more lightweight. In 
order to enjoy the virtual world reflecting change of environment 
instinctively without discomfort, it is very important to enable the 
user to hold the device with little effort. In addition, we are 
planning to increase the domain of the measurable and presentable 
environment, to improve accuracy of measurements, and to realize 
a more comfortable interface. 

With these improvements, we will make “THE DIMENSION 
BOOK” function as a “platform” where many people can innovate 
new uses and easily produce new contents, and as “media” where 
not only data but also the environment itself is treated as 
“information.” 
 
The Team 
 
The team members became comrades and formed a team in the 
school festival of the University of Tokyo in May 2002, from 
thinking highly of each other’s techniques and creativity. “THE 
DIMENSION BOOK” is our first collaborative work, and was 
awarded Grand Prize out of 17 works at the Interaction & Virtual 
Reality Contest (IVRC) in November 2002. Incidentally, “Virtual 
Chanbara,” one of the exhibitions at E-Tech of SIGGRAPH 2002, 
is the Grand Prize winner of IVRC 2000. 
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