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We tried to implement a system that assists blind people to recognize threats
that can be encountered while walking using image processing technology such
as OpenCV. The targets to be detected in this project are five types: bicycles,
electric kickboards, traffic cones, road surface damage(pot holes), and bollards
which are objects that can be a danger to the blind.

We obtained approximately 700 pieces of data per object through open datasets
and self-labeling, and we trained the objects through the image learning
algorithm YoloV5. We also added human data to reduce the error of
misinterpreting human as threats.

After that, based on the learned data, we proceeded to recognize threats
through real-time images using a webcam of a laptop. Through this, it
succeeded in implementing a system that recognizes obstacles with mAP 0.7 or
higher.

In addition, we succeeded to implement a system that distinguishes paths
where the wearer is expected to walk and gives feedback when the obstacles
are in the wearer's range of movement.

First, we implemented a system to assume that the direction the wearer's
perspective is a walking path, and set a virtual boundary for the area to give
feedback when the central coordinates of the obstacle were within the area.

And then, two methods have been designed to improve the system.

First, we devised a method to distinguish sidewalks from images entering the
feed by learning the surface of the sidewalks using Surface Masking.

Second, using Canny detection, we designed a method of separating the
boundary between sidewalks and non-sidewalks, and setting the boundary as
an obstacle detection range. We decided to use Canny Detection, which
extracts the outline of the image since it can be applied in more diverse
situations.

We converted the image entering the feed into a grayscale and applied a
Gaussian filter to reduce the noise of the image. Thereafter, Canny Detection
was applied to separate the outline from the noise reduced image.

After that, ROl was applied so as not to be disturbed by the outer lines at the
upper part.

We are trying to detect sidewalks by making the Canny detection system to
detect two typical outlines on both left and right sides, and combine this with
the system that recognizes obstacles, and implement a system that gives
feedback when the obstacles are between both edges. And then, we plan to
implement the system so that more specific and clear results can be obtained
by developing the boundary set based on the walking path.




