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Abstract GPS has a significant error caused by multipath, poor satellite reception and so on. We propose a posi-
tioning method that can correct GPS error for pedestrian navigation. Our system is composed of a cellular phone with
camera, GPS and the map server that are all existing infrastructures and devices. A user takes a picture including a
traffic sign by using his cellular phon camera and send it to the map server. The map server identifies the road traffic
sign from the picture taken by the cellular phone. Because the user is in which he can see the sign, the map server
corrects GPS error using position of the sign and identifies his position. One of the most important processes of this
system is identification of the road traffic sign. Speed-up and high accuracy are needed for this process. We propaose
speed-up and high accuracy technique for identification of the road traffic sign. This technique is based on the feature
that the user takes a picture of the sign to the center of the image. When the map server receives a sign picture, the
map server identifies the sign by color recognition, shape recognition using Hough transform and symbol recognition
using template matching. Proposed system reduces communication data by changing the resolution of the image to
low so that the time from the sending the image to receiving result is kept within 3 seconds. In recognition of the color
of the sign, the high accuracy is achieved by putting high weight on a pixel near the center of image. In recognition of
the shape of sign, the hough transform is sped up by using direction of edges and the feature that a rounded sign is
at the center of image. In template matching, speed-up is achieved by narrowing the candidate according to the color
and the shape of the sign.

Key words pedestrian navigation, GPS, positioning, image recognition, hough transform
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