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Abstract

This paper presents a new technique we have created,
known as Bread Crumbs, which allows the modelling of large
outdoor ground features using a mobile augmented reality
system and a user’s physical presence. Using this technique,
we demonstrate an example of modelling a large grassy area
on campus. This technique is one component of a larger set of
tools which allow users to capture and work with complex
outdoor geometry interactively, and to view this geometry in
new and interesting ways.

1. Introduction

This paper presents the new Bread Crumbs technique we
have developed that allows users to capture large outdoor
ground features using a mobile augmented redity (AR) sys-
tem. Traditiondly, AR systems have adways required 3D
models from other sources, and this process can be error
prone and time consuming, requiring detailed information
which may not be easily available.

The Bread Crumbs technique, as well as the techniques de-
scribed previoudy in [4], are designed to alow the capture of
outdoor geometry with a mobile AR system and no prior in-
formation. By leveraging information about the user’s physi-
ca presence in the world and using an AR display, we can
enter data and immediately verify the accuracy of it in real
time. With these new techniques, an autonomous user can
capture 3D geometry any time, any place, and anywhere on
Earth, with user interactions that are based on hand and head
gestures. While it is possible to capture some outdoor objects
using multiple cameras or laser scanners, these techniques
have a number of limitations such as requiring line of sight to
the object, which might not be possible. The techniques we
have developed have their own limitations [4], and so com-
plement existing techniques rather than replacing them — and
also provide a useful scenario for AR user interface research.

2. Current Tinmith-Metro moddler

We have developed a modelling application known as
Tinmith-Metro [4] which alows users to walk around in an
outdoor environment, capturing the geometry of existing ob-

jects, and also creating new objects. The user interface for this
application is quite complex and has a large number of com-
mands, and making these all accessible in an intuitive fashion
is important. Since traditional desktop interaction devices
such as keyboards and mice are not suitable for outdoor mo-
bile computing, new techniques for controlling the system
were developed. The primary input device is a set of custom
built gloves with metalic pads, alowing the system to detect
finger to thumb and finger to palm pinch gestures. Figure 1
shows an example of the system being controlled by these
gloves in an outdoor setting. At the bottom left and right are
the menu strips, indicating the options that will be executed if
the matching finger is pressed. The user navigates through the
menu to perform modelling operations using a series of pinch
and palm gestures. Using fiducia markers on the glove, cam-
eras track the location of the hands in 3D, and cursors are
superimposed to indicate the tracking of the hands. By com-
bining finger pinches with tracking, the set of gloves is the
only user input device required by the system.

Previoudly in [4] we demonstrated an example application
which alowed users to capture the geometry of smple build-
ing models using line of sight techniques (infinite planes), and
to place down prefabricated objects at rea world locations
(street furniture). In many cases, graphica objects that model
physical objects can be ingtantiated from a template, which is
easier to reuse rather than create new ones from scratch. Fur-
thermore, some small objects contain intricate details that may
exceed the resolution of the tracking devices.



