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ABSTRACT

Introduction

A low-cost backpack mobile mapping system (MMS) is being developed in the
department of Geomatics Engineering at the University of Calgary (see the figure
below). The goal of the system is to overcome the drawbacks of current mobile
mapping systems – namely their high cost, large size, and complexity – that have
restricted their widespread adoption in the survey industry. The development of such a
system satisfies the demand for a mobile mapping system that can compete in both cost
and user friendliness with current GPS and conventional terrestrial survey systems,
while realizing the significant gains in efficiency available through the use an MMS.

Methodology

The system integrates a digital magnetic compass, dual-frequency GPSreceiver and
consumer digital camera into a multi-sensor mapping system. The GPS pro-vides
estimates of the camera's position at the exposure stations and the magnetic compass
provides estimates of the camera's attitude. These exterior orientation estimates are then
used as weighted parameter observations in a bundle adjustment.

Results

The absolute and relative object space accuracies of the system are examined at
different camera-to-object point distances using different numbers of images and
different numbers of image point measurements. With three images at a 20m object-to-
camera distance, absolute accuracies of under 25 cm are achieved. This is comparable to
current single-frequency GPS data acquisition systems. The internal agreement of points
surveyed using the system is under 10 cm. The effect of including additional
observations is also examined.
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