




















Figure 12: A example of sketching-in-progress of a house design sketch in a rural site (in chronological order). Design courtesy of Alexander
Chabla.

Figure 13: Multiple views of the completed house design. The rural context is displayed in an NPR style (Left: front view, Right: N& W&
S& E& in counter-clockwise order from the top-right). Design courtesy of Alexander Chabla.

Figure 14: A proposed design of an architectural-scale fabric sculpture in an urban environment, developed with Insitu (Left: front view,
Right: N& W& $& E& in counter-clockwise order from the top-right). Design courtesy of Janet Echelman.

Figure 15: Comparing the sculpture design when viewed within a photographic (a) and NPR (b) context visualization. Design courtesy of
Janet Echelman.



types of physical models.) He appreciated the ability to apply colors
to strokes and used the colors to roughly indicate material choices.
He expressed an interest in having a library of strokes correspond-
ing to commonly used building materials, as well as a tool to design
and insert additional landscape elements, such as shrubs and trees.
He felt that distance and orientation indicators would be helpful,
particularly when sketching in the context of a heavily wooded lot.

The designer of the sculpture for the High Line, Janet Echelman,
noted that when using CAD software, she and her staff are limited
by the amount of context they can model and display because mod-
eling their nets is so memory intensive. After developing a couple
of different designs, she confirmed that the lightweight representa-
tion for site context described in the paper allows for free experi-
mentation in a setting rich in visual content. This capability, as she
put it, “opens up new design avenues.” In addition, she noted that
an important aspect of her works is the “experience” they create for
her audience — how the design interacts with observers visually and
spatially, and vice versa. For this reason, she found the camera mo-
tion a particularly useful feature to simulate what users would see
if they walked around and underneath her sculpture.

She and the architect both commented that the ability to sketch in
2D and 3D simultaneously was liberating from a design standpoint.
The artist further suggested that exporting a design created in Insitu
to SketchUp would be a useful feature, to leverage the functionality
available in that package for more refined visual impact.

6 Discussion and Future Work

User experience reports have borne out the value of our lightweight
representation of the physical environment, and the utility of our
design system, yet many interesting challenges remain. One gen-
eral observation we have repeatedly noted is that problem-solving
in this area cannot be treated with a “one-size-fits-all”” approach. Is-
sues of visualization and user-interactivity must leave a certain de-
gree of flexibility to the user to be successful. Not only will design
development differ from one designer to another, but even the same
architect or artist may employ widely different strategies depend-
ing on the details of their project. However, we do believe there are
many common approaches, techniques and preferences that can be
encapsulated in a design system.

Site Creation In our existing representation, on occasion, cam-
eras may get incorrectly registered, and/or pop-ups may get mapped
onto incorrectly positioned projection planes. While we do plan to
work towards minimizing these errors in the future, a small collec-
tion of correctly registered cameras and pop-ups usually suffice to
determine if new cameras/pop-ups are inconsistent. Camera posi-
tions and pop-up canvases can also be user-adjusted at any point, if
necessary. In the future, we would like to allow users to incorpo-
rate other accessible data types into the design space, not just their
own photographs and elevation data. One example of this is the use
of auto-generated panoramic photos, which merit discussion as a
complementary representation for the context, particularly for the
backdrop of a scene. In general, we do not yet have a well-defined
measure for the optimal level of detail of the environment, and how
much this can vary across projects.

Context Editing We have found that at times, designers want to
edit the site context — for example, if they plan to cut down a tree or
level a hill. To address this, we note that designers tend to share
common conventions when drawing landscape features, lighting
effects, shadows, building materials, and other aspects of the sur-
rounding context. We plan to synthesize a catalog of these stroke
conventions, and leverage them to create a set of context editing
tools for our system.

Context Visualization By cataloguing stroke conventions used by
architects, we can also gain information about how best to visualize
the site context. We have explored some basic NPR representations,
but we plan to refine these further in the future, and also develop
more intuitive ways for switching between representations.

Improvements to Design Datatypes Creating a wider selection
of stroke types (pen, marker, charcoal, paintbrush) would be a use-
ful addition. Regarding the canvases, adding basic axial curvature
could simplify certain design tasks significantly. The artist ex-
pressed interest in having layered canvases, similar to translucent
paper, for overlaying different versions of designed facades, or to
distinguish between the interior and exterior of building walls. A
natural extension of our approach would also allow a designer to
refine a conceptual design into a full-3D model. This would tie
in with the designers’ requests for providing export capabilities to
other design packages, such as Rhino or Google SketchUp.

General Ul Improvements The designers have also noted that
some improvements could be made to our Ul, particularly in the
area of interacting with existing scene objects (strokes, canvases,
etc). One suggestion was to implement a editable scene-graph of
the objects in the scene, to be able to easily select, delete and cre-
ate hierarchies of objects. In addition, the process of transforming
objects is still not ideal, and should be made more user-friendly.

Creating a Portable System Lastly, the increasingly widespread
availability of tablet computers, such as iPads, could make the ba-
sic approach introduced here an appealing means for designers to
rough out designs in the field, an approach that is compatible with,
but substantially amplifies, the process of visual thinking using pen-
cil and paper.

7 Conclusion

Physical context is a central concern in architectural design, yet it is
not accounted for in current CAD software. We have presented In-
situ, a first-of-a-kind approach that facilitates conceptual design in
the context of an existing complex site. Our method takes as input
site photos, aerial maps, elevation data, and on-site point-to-point
distance measurements, from which linked pop-ups and a stroke-
based terrain representation are produced and used to guide the de-
velopment of design sketches reconciled with the site. User experi-
ence reports validate the value of the lightweight representation of
the physical environment and suggest broader research directions.
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