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Abstract. The main focus of the research is to generate a accurate,
dynamic 3D image of a human subject in real-time and without process-
ing huge data sets and having stored data of the subject. The purpose
of this research is to find a solution to the problem of acquiring body
shape and detecting posture of human subjects. Using multiple Kinect
cameras, human body pose and shape is scanned and the data is used to
reconstruct the human body shape. Shape and pose can be obtained from
both moving and static objects. So these data can be used to produce
an interactive real-time solution for virtual fitting of clothings.
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1 Introduction

Virtual try out is a system where people can try on any cloth virtually without
using the trial room. In a typical cloth store, you would want to pick a dress and
try it out. Now, someone may have tried it out just before you; and thinking
that gives a little prick; doesn’t it? Besides, if you try to buy something using
Amazon or E-bay, you can never be sure that the piece would fit perfectly. There
are currently some solutions of virtual try-outs[8] [10], but they have some lim-
itations. In the solution, multiple Kinect cameras are used to scan the subject.
Image and data from multiple cameras are used to eliminate blind spots of other
cameras and a draft of the human subject is reconstructed[12]. Then necessary
arrangements are done to reform various body parts using shape context match-
ing[17]. Finally the subject is projected on a screen in 3D and subjects motion
can also be synchronized in real-time[11][22][23].

2 Literature Review

The research on human pose and shape estimation has been going on since
2001[5]. Research was also done on estimating human body configuration us-
ing shape context matching and locating body joints[16]. Human pose estima-
tion based on silhouette shape analysis solves the problem of identifying pose
when multiple subjects are present.It also reduces dependency on external data



source[15]. Another research[14] uses 3 cameras and automatically models vir-
tual human subject. Attempt to capture body motion using visual tags has also
been performed[13]. Another promising research named SCAPE[3] was done in
2005 which is a ”data driven model” for developing human model. This was
later used in various researches[6][21][23]. A research done in 2008[6] show that
classification of gender can be done accurately at a rate of 90.6%. Another re-
search[24] show that human upper-body pose estimation from depth sequences is
possible in which coarse human part labeling takes place first, followed by more
precise joint position estimation as the second phase. The problem in this case is
that user has to take specific and unnatural pose to calibrate the model.Another
research[9] require that the human body is segmented from the image or rely
on background subtraction assuming fixed camera and static background. The
latest researches[10][21][12][7][22][23] show promising results in using the Kinect
camera to obtain human pose and shape in three dimension. Besides another
research[20] determines body joints from single depth images in real time.

3 Camera and System Setup

Here the Kinect[1] Camera by Microsoft was used to scan human body. The
Kinect Camera has a viewing angle of 43 in vertical direction and 57 in horizontal
direction. The camera setup is shown in the image above. The first part of image
is the vertical view of the camera setup. And the second part shows why two
cameras are needed to get the full image of the subject.

4 Human Pose and Shape Estimation

Using multiple cameras, complete 3D model of a human subject can be devel-
oped[21][4][11][12]. Moreover corrections can be done by using per pixel clas-
sification[20] and graph based real-time pose estimation[22]. The error due to
casual clothes can be reduced using silhouette based shape analysis[6]. Finally
the data can be used to generate a model of subject using [11] and [23].



5 Limitations

Silhouette based shape analysis can provide shape of casually clothed subjects,
but it still needs development[6]. Human body shape estimation is often am-
biguous and this can be reduced by using data sets[19].

Besides, due to low viewing angle of Kinect[2], each camera must be at least
3.6 feets away from the subject. The distance can be reduced by developing a
better camera.

Finally all the physics of real life, like smooth motion, gravity, moving of
cloths due to wind, stretching of elastic, smooth folding have not yet been de-
veloped. A physics engine could solve the problem[10].

6 Conclusion

The research has been done in theory. All statements in this paper needs to be
proved by experimentation. The research shows that a fully functional virtual
try out system can be developed if current limitations can be solved. With the
proposed solution, a better solution can be obtained.

The future steps will be to perform experimentation on the theory and prove
it and develop the clothing system of model and develop the complete virtual
fitting system. Further the system may be developed for mobile systems even,
due to technological advancements and advance algorithms[18].
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