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STUDY OF PANORAMIC IMAGES GENERATION FOR TUNNEL LINING
INSPECTION USING THE GRADIENT OF INTENSITY DIFFERENCE
DISTRIBUTION BETWEEN TWO IMAGES

Kei KAWAMURA, Masatoshi YOSHIZAKI , Cuong Nguyen KIM, Masando
SHIOZAKI and Hideaki NAKAMURA

The road tunnel periodic inspection manual indicates that the frequency of the periodic inspection is once
every five years. To reduce working times and costs for tunnel lining inspection, an automatic inspection
system is required. To achieve this, the authors have developed an inspection system for concrete tunnel
lining based on image stitching and processing techniques. In this paper, the image acquisition device de-
veloped by authors was used in order to take continuously images of the tunnel lining surface at 30km/h
speed. The device consists of six video cameras and three illuminators arranged optimally on a steel frame-
work to ensure the quality of the captured images. Moreover, the device is mounted on an inspection vehicle
to record the entire tunnel lining surface image for practical inspection application. In previous studies, the
authors proposed the automatic image stitching method based on a local search algorithm in order to gen-
erate panoramic images of tunnel wall from the scanned images. However, the stitching method needed
information of the vehicle speed and the imaging device such as frame rate. Therefore, in the paper , the
gradient of intensity difference distribution between two images for image stitching was applied to find
appropriate matching points without information such as vehicle speed.
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