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Abstract. Based on the close interaction with on-satellite and on-vehicle sensing pro-
cesses, a transferable roadway model is introduced in a complex scene. The randomness
covering a roadway area is matched in satellite images to extend the roadway pattern to
be traced. The extended roadway pattern is then downloaded to the vehicles as the refer-
ence model for activating the road following process prior to physical access. To evaluate
the expansion of object free space in the encountered scene, the boundary of the roadway
model is adapted to in situ feature of unstructured objects distributed in a complex scene.
In this representation, the connectedness of the adapted roadway model is ensured by con-
tinuous segmentation to the connected roadway pattern in bird’s eye view and self-tested
via invariant feature analysis on a fractal attractor adapted to the scene image.
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1. Introductory Remarks. Following the roadway area in complex scenes where un-
structured natural objects are randomly distributed is one of the fundamental problems in
various classes of intelligent mobile systems, and has been investigated intensively within
the context of unmanned vehicles controlled by computer systems [7] as well as decision
support systems for human drivers [9]. Recent vision systems have developed the compu-
tational capability for specifying the expansion of the roadway area in a local scene and
planning a pertinent path to go through towards subsequent scenes [8]. Various kinds of
signal and/or image processing techniques have been utilized for navigating the mobile
systems towards a pre-assigned goal on a global map [10] and localizing the vehicle mech-
anisms in a local scene [2, 6]. Recent advancement of global positioning systems (GPS)
combined with road following systems via advanced network technology [11] makes it
possible to generate a prediction of as-is roadway patterns on a cut of satellite images be-
yond the horizon of perspective [5]. Such anticipative road following is necessary as a key
technology for supporting human’s operation of computer controlled vehicles in a complex
scene. However, due to the discrepancy between observation times, we can not specify the
expansion of the roadway area in the scene image to be captured by on-vehicle cameras
based on the distribution of naturally moving objects in the satellite image retrieved from
pre-assigned database. Hence, the integration of the computational processes for the path
planning and the vehicle control is left to human’s mental processes.

In many practical scenes, the expansion of open spaces is confined by a set of unpre-
dictable boundary objects including other vehicles and pedestrians. This implies that the
prediction of the roadway pattern to be ‘downloaded’ from the satellite image must be
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