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Figure 9: Visual results from 4 Living Rooms, 1 Dining Room and 1 Bedroom scene



to capture a wide variety of living room, dining room, bed-
room and office scenes. Modeling more general objects is an
interesting avenue for future work.

The assumption that doors, windows and artwork are planar,
aligned with the wall plane and not tilted with respect to the
ground appeared to hold true in almost all of our test scenes.
A notable exception is a doors that is ajar and not aligned with
the wall, in which case the user would either need to close
the door or mark the frame, rather than the body of the door.
While we did not formally evaluate the influence of capturing
artwork in the scene, we anecdotally observed that adding
artwork enhances the sense of realism of the CAD model and
makes scenes more identifiable to viewers. In future work,
capturing scene lighting [7, 47] may further improve realism
of the models.

Due to limitations with current depth-sensing technology, our
system is unable to capture the surface of specular or non-IR
reflective objects (such as glass or black leather). To over-
come this, we used a workaround to capture the glass table in
Figure 9, Row 1. A proxy material (a magazine, that is visible
to the depth sensor) was placed on the surface during capture.
In future work, we could also enable the user to manually
mark the surface area in question. Similarly, depth-sensing
fails in direct sunlight (e.g. outdoors, or a room awash with
sunlight) since the sunlight washes out the IR signal from the
depth sensor.

While the ShapeNet database is relatively large, it is not com-
prehensive, and therefore not all objects can be accurately
represented with our CAD-based approach. Also, automatic
model retrieval is not perfect, as can be noticed in some of
the room models, but allowing the user to select the best
match in-situ helps improve results significantly. As model
databases and machine learning techniques improve, they will
continue to improve our system.

Finally, some users reported arm fatigue when using the hand
held mobile device. We acknowledge this limitation and ex-
pect it to diminish if our system were to be implemented on a
head-mounted device.

CONCLUSION

We have presented a novel system that enables casual users to
interactively capture semantic 3D CAD room models on 3D
aware mobile devices. Using our system, users can quickly
and easily capture walls, furniture and structural elements
within the room. We learned from our user studies that
such a in-situ capture system offers a significant improvement
over traditional desktop CAD modeling software, in terms of
speed and accuracy.

Enabling casual users to capture models of their indoor sur-
roundings has several interior design applications including
virtual furniture rearrangement or replacement, remodeling,
relighting. In the future, such semantic models may also be
used to enhance virtual and augmented reality experiences.
We believe that our system is a first step in an interesting di-
rection of combining the power of 3D aware mobile devices
and state-of-the-art object recognition and we hope that our
work motivates further research into this area.
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