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Abstract

ing changes in streetscapes from images captured by car-mounted omni-directional cameras. It comprises two stages;

As part of ITS technology, to achieve quick map updates, we propose a method for automatically detect-

accurate alignment of a map and street images taken at various times, and detection of changes in streetscapes from
the aligned data. The system will collect data via many free-running cars fitted with low-cost equipment to obtain
images at various times and along routes. In the first stage, we process the alignment of the image frames taken at
same locations and determine the accurate position information of each frame by a method composed of dimension
reduction and DP matching. Then in the second stage, we detect changes in streetscapes from images taken at
various times. Experiments with 44 data items which were collected over about a year, demonstrate the effectiveness

of our method.
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Fig.1 Detection of changes in streetscapes.
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Fig.2 A car-mounted omni-directional camera.
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Fig.3 Many cars run freely to collect data.
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(a) Omnidirectional image, (b) Mask to extract feature

vectors (N = 25,538), (c) Masked image.
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Fig.5 Alignment of two sequences of video streams by DP match-

e

ing.
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Fig.6 Panorama images of two aligned frames : The car in (a)

runs right side while the car in (b) runs left side. So the

building in Py; looks smaller than in P;;.
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Fig.7 Route taken for data collection.
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Table 1 Result of alignment.
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(c) Jan 17, 2005 (Frame 358)

(d) Feb 7, 2005 (Frame 356)
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Fig.8 Example of aligned frames : The date and frame number

are indicated below each frame.
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Fig.9 GPS coordinates attached to the aligned frames (Fig. 8) :

The origin is the average. The arrow shows the direction

of travel.
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Fig.10 Comparison of DP matching with full-search frame

matching.
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Fig. 11 Transition of discrepancies on two locations along route
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Fig.12 Example of images at change-detected locations : The

area where the streetscape changed significantly is

marked by dashed lines.
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