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Intelligent Navigation and Driving Safety
System Based on Embedded Platform
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In recent years, the development of automotive electronics
industry grows rapidly, especially in the demand of navigation
systems and driving recorders. Traditional navigation systems use
GPS and GIS information, integrating path planning algorithms
to provide guidance assistance. However, current path planning
algorithms focus on looking for the shortest path, and do not
take real traffic conditions into account. On the other hand,
traditional navigation systems cannot work without knowing
the map information, which leads them ineffective in closed and

large area like campus.

With the growing concern for driving safety, and prices getting
lower and lower, driving recorders have become essential
equipment in vehicles. Nevertheless, driving recorders only
provide basic recording function, so they are considered
insufficient in offering a safe driving environment. Besides, there
is no friendly user interface for video viewing in traditional driving
recorders. Even users only want to check a certain part, they have

to examine the entire recording video, which lacks of efficiency.

Considering the deficiency mentioned above, we propose a
North-Star system, an intelligent navigation and driving safety
system based on embedded platforms. A cloud service providing
real-time traffic information is established by integrating
databases of Taiwan Area National Freeway Bureau and Institute
of Transportation. With real-time traffic information, North-Star
provides an actively intelligent navigation and path-planning
service. This service automatically queries traffic information to
detect the current traffic status. If there is a traffic jam ahead, the

driver will be guided with a new path to avoid wasting time.

For the area lacking route and map information, e.g. campus,
people tend to walk to their destinations. With the increasing
popularity of smart phones, we implement a pedestrian navigation
system on Android platform. Users can access and update map
information of the area via QR code, and then the system can

guide them to the destination in way of augmented reality.

Furthermore, North-Star applies image processing and
recognition technology to implement a lane departure warning
and forward collision warning system. This system would warn
drivers if they deviate from lanes or do not keep a safe distance
from the front car. In this way, the system can effectively reduce
drivers'irregular driving behavior and improve the driving safety.
Accompany with the lane departure warning and forward
collision warning system, North-Star records timestamps when
irreqular events occur during video recording. Therefore, when
the users review the recorded videos, they can easily access the

nterested part of videos with our customized video viewer.

To sum up, North-Star integrates mobile networks, GPS, and

cameras to develop an intelligent navigation and driving safety

system based on embedded platforms (EDK6446 and Android

smart phone). Six innovations are successfully implemented in

the following list.

- Automatically fetch traffic information and CCTV videos.

- An actively intelligent navigation and path-planning
technology to avoid traffic jam in advance.

- User-friendly.

- Lane departure warning and forward collision warning system.

- Implementation on embedded platforms.

- Innovative driving video and state recorder and event viewer.



