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RESEARCH GOALS
We evaluated an IMU to determine its accuracy for location and orientation tracking within spatially-aware MSE’s. Specifical-
ly, we evaluated the applicability and usability of the SmartCube IMU, developed at the Alberta Center for Advanced MNT 
Products (ACAMP) . Our work answered two major questions: How accurate are the position and orientation measure-
ments returned by the SmartCube? And whether it is a feasible alternative to room instrumentation techniques?

USER STUDY
The user study conducted addressed a content-sending task, which allows the 
accuracy of the SmartCube to be evaluated 
in spatially-dependent 
interactions between 
devices in the environ-
ment. At the start of each 
experiment, an application 
is started on the large wall-
display, a mobile application 
is started on the tablet and 
the user is asked to stand at a 
marked calibration point in 
the room.

The user is instructed to send 
content to a number of visual targets that are shown on the display - one target at 
a time, by rotating the device in the 3D space. We also provided two conditions, 
one with visual feedback and one without. This was to examine the issues with 
error and how tolerant users could be with position and orientation accuracy.

RESULTS
We collected a total of 480 readings 
(10 participants × 12 commands × 4 
phases). 
Sending content to the display from 
a fixed location, without visual feed-
back, showed a success rate of 7%, 
deviating 21.4 cm 
from the target on
 average. Perfor-
ming the same 
task with visual 
feedback of posi-
tion on the large 
wall-display had a 

FUTURE WORK
A potential research direction will be to utilize the modular approach of the 
SmartCube to use additional sensors together with 
the gyroscope and accelerometer in a mobile 
device, in order to provide potentially more 
accurate spatial information.
 
Secondly, we intend to do a full compara-
tive study of spatial awareness in multi-

surface environments using both the 
SmartCube and a room instrumentation 
based approach. 

Finally, we also intend on comparing different 
types of pure sensor-based approaches, such 
as Googles Tango.

higher  success rate 21%, with tar-
get deviation averaging at 20.6 cm.

Tasks that depend on the location 
measurements, returned by the 
SmartCube, showed negative results 
and proved to be unusable, with a 
success rate of 0%, and deviating 
from the target by 1 to 3 meters.


