A Comparative Study between Tangible and Gesture
based interactions for 3D Object Manipulation
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INTRODUCTION
We describe a study comparing the usefulness and
learnability of tangible interaction (TI) versus gesture
interaction
(GI)
while
manipulating
a
three-dimensional object. [1, 2, 3] We developed a
prototype using Intel RealSense technology which
allows people to interact with a three-dimensional
model using a tangible object and mid-air hand
gestures.[22] In one version users used the
application using tangible object and gestures both,
and in other participants used gestures only.

Figure 1. User interface of the prototype used
during the study
With the advent of touchscreen and motion-sensing
technologies, systems can not only recognize gestures
and whole body interactions [5, 6] (e.g. Leap Motion
sensor and Microsoft Kinect) but also tangible
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objects (e.g. Microsoft’s Surface Dial, interactive
tabletop displays). [2,7,8] Although keyboard and
mouse based input are still preferred, at times it may
not be a suitable solution for all types of users [9].
Gesture based interaction now provide realistic and
affordable opportunities for people. It is a natural
form of interaction. Instead of the typical use of
mouse and keyboard [10]. For our study, we made
use of an automobile car scenario in which users can
manipulate
the
automotive
object
in
three-dimensional space. User can rotate car model
with a tangible object in one hand and change its
color properties using gestures with the other hand.
A body of literature suggests that the usage of
tangible objects coupled with gestural input for
education aids in a higher learning gain. Interaction
with the tangible object improves the user experience
while working with 3D models.[3] Also, the use of
tangible objects coupled with hand gestures can help
users make sense of abstract and unfamiliar digital
representations. [11,12,8] Furthermore, it can make
interaction appear more playful, promoting use and
engagement. The scenarios that can employ
three-dimensional object manipulation includes
classroom settings or any collaborative learning
environment which involves interaction with
three-dimensional objects. For example, automotive
industry and CAD (Computer-aided design) based
applications.

