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ABSTRACT 
 
The intelligent vehicle navigation system is the multifunctional and complex integrate system that 
involved in auto positioning technology, geography information system and digital map database, 
computer technology, multimedia and wireless communication technology. In this paper, the 
autonomous navigation system based on the embedded hardware and embedded software platform 
is proposed. The system has advantages of low cost, low power consumption, multifunction and 
high stability and reliability. 
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INTRODUCTION 
 
The research and study of the intelligent vehicle navigation system is widely paid attention to by 
many countries and the associated products have been developed in Europe, USA and Japan. But 
these products have difficulties in going into Chinese market because they have some problems 
such as map incompatibility and difference of traffic equipment between China and the others. 
Though some similar products have been developed in China, they have many shortages on 
aspects of functions, cost, reliability and etc. 
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Embedded Computer System 

We develop a new auto vehicle navigation system, which uses the embedded computer hardware 
technology and embedded operation system Windows CE or Linux that has strong graphics 
function and multitask and real-time kernel. This system is low cost, small volume and high 
reliability that meets the demands of the vehicle environment.  
 
 

THE CONCEPT OF EMBEDDED SYSTEM 
 
The embedded system is centered on application and based on computer technology, which has a 
special purpose and meets requirement of capability, reliability, cost, power and so on. The 
embedded system can be applied in manufacture industry, process control, communication, 
instrument, vehicle, boats and ships, consumption product. 
 
The embedded system is integrated by computer, semiconductor, electronics technology and 
specific application. The embedded system is different from general computer, whose hardware 
should be designed high efficiently and try to get higher performance in the same silicon and 
whose software should be stored solidly and high real-time. The embedded system and specific 
application combine to specific product. The embedded intelligent vehicle navigation system is an 
information system, which is integrated by the embedded system and the intelligent vehicle 
navigation system. 
 
 

FUNCTION OF INTELLIGENT VEHICLE NAVIGATION SYSTEM 
 
The intelligent vehicle navigation system can be divided into the following several modules: user 
interface, digital map database, map matching, geographic information system (GIS), route 
planning, route guidance, wireless communication (GPRS) and position sensor (GPS/INS),   
 
 
 
 
 
 
 
 
 
 

Figure1 .The function of intelligent vehicle navigation system 
 
The figure 1 shows that the intelligent vehicle navigation system is a complex information system 
composed of various functional modules. In actually, the function of vehicle navigation system is 
determined by the specific application field. Typical autonomous vehicle navigation system should 
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have the following basic functions: 
 

 The current position of vehicle is calculated all the time and position error is less than 20 
meters. 

 The position of vehicle is transformed into the geographic coordinate and the map 
matching technology is applied to make sure that the running vehicle is along the route. 

 The map is displayed through the LCD and the position of vehicle is displayed on the 
map. 

 A best route from start to target is generated according to appropriate rule. 
 Route guidance instruction is given to the driver according the planning route. 
 When the vehicle deviates the correct route, the driver can get notice and a new best route 

from current place to target is generated. 
 The system is manipulated by remote controller or touch panel. 
 Some specific function such as information query and wireless communication 

 
Because the vehicle navigation system is the consumption product, the following principle should 
be considered: 
 

 Reliability. The system must adapt the vehicle environment and should be stable and 
reliable. 

 Friendly user interface. The system should be manipulated easily and concisely, and 
graphic interface should be clear and beautiful. 

 Economical. The system should be low cost. 
 
 

EMBEDDED HARDWARE PLATFORM 
 
The realization of the powerful function relies on the hardware platform. Figure 2 gives the 
structure of the embedded hardware platform. 
 
 
 
 
 
 
 
 
 
 

Figure2 .The structure of the embedded hardware platform 
The most important part is the embedded computer, which not only harmonizes the behaviors of 
all components in the system, but also provides a powerful and reliable platform to run 
sophisticated operation system and navigation software. So the successful implement of the 
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embedded computer is fundamental for the system. The structure of embedded computer is greatly 
different from the conventional computer. A 32-bit RISC processor core, instead of the x86-based 
CPU, is used for its low power consumption and high performance. The operating system and 
applications can be stored in ROM or FLASH, rather than a hard disk, which is unsuitable for 
vibration environment. Another feature of the embedded computer is power management. As a 
mobile product, it must often operate from a battery-based power supply when the user is on the 
road. A good power management system will help us avoid the unnecessary power consumption. 
In addition, the general-purpose I/O ports, USB port and IrDA are designed for function 
expanding. 
 
GPS/INS integrated navigation method is used to get precise and continuous position of vehicle, 
which is transfer to the embedded computer by serial port. Compact Flash card is used to store 
digital map database that can be replaced or updated by Internet conveniently. Speaker is used to 
output audio signal about route guidance for the user. The LCD display provides 16 bit color and 
640x480 resolution. The system is manipulated by the user through the remote controller. GSM 
GPRS wireless communication is employed to transfer data between the vehicle device and the 
control center station. 
 
 

EMBEDDED SOFTWARE PLATFORM 
 
The software hierarchy of the intelligent vehicle navigation system is shown in figure 3. The total 
software includes two parts: operation system and application program. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. The structure of software system 
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The operation system (OS) is the base of software system, which consists of device driver, 
real-time multitask kernel and application program interface (API). The device driver provided by 
Original Equipment Manufacturer (OEM) manages hardware of physical layer, which is the only 
one part associated with the hardware. The kernel manages process, thread and memory of system 
and it must support multitask and real-time. The system service provides application program 
interface and run-time support.  
 
According to requirement of system function, the operation system should support multitask and 
strong graphic display. According to development of application program, it should provide 
platform builder and support various embedded hardware. Now operation system available 
includes DOS�Windows2000/NT�UNIX�Linux�Windows CE and so on. Windows CE or 
embedded Linux is appropriate selection, which is compact, efficient, 32-bit operation system 
built for the resource-restrained devices, especially embedded system. 
 
The key and fundamental part of application program is digital map database and geographical 
information system. A good organization of map data may improve the performance of the whole 
system, and a functional GIS ensure the proper work of the other modules. In the system, the map 
matching technology is adopted, so the digital map and positioning error is compensated. The 
special digital map database and GIS platform is realized. The route planning and automatic 
guidance software are designed independently and the complicated roads are processed 
professionally, for example viaduct and one-way street. 
 
 

CONCLUSIONS 
 
China has joined WTO, and peoples’ living quality is being improved, so more and more people 
will have their own cars. The vehicle navigation system will become an important information 
device of car and provide various services for people. In the process of development, ChongQing 
Bashan Instrumental Factory gives much assistance. 
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