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ABSTRACT 
       
The Vehicle Monitoring System based on GPRS is a system using GPRS network to transmit data, 
including location data, time data and so on .It has many advantages compared with those 
systems based on other communication modes. The key of the system lies in how to build up the 
connection with exterior data network. In this paper, the constitution of the system is introduced, 
and the course of building up connection with exterior data network is described in detail.   
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INTRODUCTION 
 

The Vehicle Monitoring System is the important constitution part of ITS (Intelligent 
Transportation System), which integrates GPS technology, wireless communication technology 
and GIS technology. The mobile terminal transmits some useful information to the Monitoring 
Center through the wireless communication channel. The monitoring center converts the 
information according to corresponding format and displays it on the digital map. By the system, 
users can not only monitor the vehicles but also acquire the real time information about the 
vehicles. The system has been widely applied in all kinds of departments, such as Police 
department. 
 
 

THE SELECTION OF COMMUNICATION MODE 
   
At present the communication modes of the Vehicle Monitoring System are as follows: general 
communication mode, trunking communication mode and GSM short message communication 
mode. The general communication mode belongs to early communication mode. The Vehicle 
Monitoring System based on the general communication mode adopts TDMA (Time Division 
Multiple Access) to avoid the interference between different vehicles. Each vehicle sends data 



according to the time slot distributed in advance by the Monitoring Center .The capacity of the 
system depends on the length of the time slot and the bandwidth of sending data, so it is only fit 
for the low capacity system. The Vehicle Monitoring System based on the trunking 
communication mode also selects TDMA as the data transmission mode. The trunking system 
belongs to the appropriate mobile communication system, so the covering area is not wide 
enough, which limits the scope of monitoring vehicles so much that it can not be satisfied by 
users. The Vehicle Monitoring System based on GSM short message mode has the shortcoming 
of long transmission delay when overmany users using the GSM network at the same time. 
Because of these shortcomings talked above, we decide to find a new communication mode to 
accomplish data transmission. After a period of research we believe using the GPRS network to 
transmit data is a better choice, which can overcome the shortcomings of other communication 
modes so as to perform monitoring better.  
    
 

THE INTRODUCTION OF SYSTEM SCHEME 
       
GPRS (General Packet Radio Service) is developed from GSM to meet the development of 
mobile data service, which possesses the characteristics of high transmitting speed, short 
accessing time and supporting IP protocols. Compared with GSM, two nodes are added to GPRS. 
The two nodes are SGSN (Service GPRS Support Node) and GGSN (Gateway GPRS Support 
Node). The SGSN is used for processing the service of packet data, such as selecting route, 
verifying identity, and so on. The GGSN is used to access exterior data network, such as Internet. 
The packet data including the location information is transmitted to the SGSN through wireless 
communication channel. The SGSN converts the format of the data and selects route to send it to 
the corresponding GGSN, and then it is sent to the Monitoring Center through Internet.    
 
GPS/GPRS Vehicle Monitoring System mainly consists of three parts: GPS part (including GPS 
receiver and antenna), GPRS communication part (including communication processor, GPRS 
wireless modem) and GIS processing part. The GPS receiver equipped by the vehicle can get 
location, time and other useful information. The communication processor receives the real-time 
information from the GPS receiver. The information will be packaged to IP data packages and 
then sent to the monitoring center through GPRS network. The center receives the data 
transmitted from the vehicle terminal and acquires the useful data from IP data packages, and 
then displays the data on the CRT.          
 

 
THE KEY OF DATA TRANSMISSION  

           
The key of constructing the system lies in how to access GPRS network and how to utilize GPRS 
network to visit exterior data network. The accessing course of GPRS network is called 
attachment course. In the course of attachment the mobile terminal registers its information in 
SGSN. If the mobile terminal wants to visit exterior data network, the course of activating PDP 
(Packet Data Protocol) context is needed, through which a logic routeway used to visit the 



exterior data network can be built up.  
        
The attachment course of the mobile terminal can be completed automatically by the GPRS 
wireless modem of the communication part, so the only thing that should be concerned is how to 
initiate the course of activating PDP context .The activating course is always accomplished by the 
communication processor of the communication part. The communication processor is the core of 
the vehicle terminal equipment, which can be regarded as the TE (Terminal Equipment) .We also 
need the MT (Mobile Terminal), which is a wireless modem. Here we select the G18 wireless 
modem made by Motorola. We use it to build up the connection with exterior data network. 

 
 

HOW TO BUILD UP CONNECTION 
   
Before describing the activating course in detail, I want to introduce some protocol .The course is 
involved in some protocol, such as PPP (Point to Point Protocol), PAP (Password Authentication 
Protocol), LCP (Link Control Protocol), NCP (Network Control Protocol), GTP (GPRS Tunnel 
Protocol), UDP (User Datagram Protocol) and TCP (Transmit Control Protocol). These protocol 
are described as Figure 1 
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                        Figure 1  The Protocol Layer Involved  
The course is described as follows: 
 
 The TE sends an AT-command to the MT including the APN (Access Point Name) which the 

user wishes to be connected to. 
 The TE sends a PPP LCP frame, which indicates that PAP will be used for authentication in 

PDP context activation. In the frame all other LCP options except Max-Rec-Unit are not 
applicable in the first phase of GPRS. Then the TE starts PAP authentication, the MT stores 
the ID and the Password and acknowledges the PAP authentication. 

 The TE requests IP configuration by sending the NCP-IPCP (Internet Protocol Control 
Protocol) configuration-request frame to the MT indicating that an IP-address shall be 
dynamically allocated.  

 The MT sends the Activate PDP context request message to the SGSN. This message 
contains an Authenticate request and contains a protocol options list. SGSN checks the 
PDP-type, APN and QoS (Quality of Service). The APN is translated via a DNS-server being 



parted of IP-backbone to a GGSN, which connects to the ISP or to the Intranet. The SGSN 
sends the Creating PDP context request message to the chosen GGSN including the 
unmodified Configuration request and Authenticate-request option list. 

 The GGSN deduces from the APN, RADIUS (Remote Authentication Dial In User Service) 
for authentication and DHCP (Dynamic Host Configuration Protocol) for host configuration 
and address allocation. A RADIUS access request message indicating that authentication 
shall be used only is sent to the RADIUS server. This message uses the ID and Password 
received in the Authenticate-request from the MT. After successful authentication, the DHCP 
client receives host configuration data. Host configuration options are treated as above. 

 The GGSN sends back to the SGSN a Creating PDP Context Accept message, containing the 
protocol configuration-ack option list. 

 The SGSN relays the protocol configuration-ack option list to the MT in the Activate PDP 
Context Ack together with the negotiated QoS.  

 The MT sends the NCP-IPCP configuration ack back to the TE, including the allocated 
IP-address and the TCP/IP header compression indicator. 

 
Then the link from the TE to the external ISP/Intranet is established. IP packets may now be 
exchanged. After having completed the activating course, the channel between the mobile 
terminal and the exterior data network has been built up, the terminal can communicate with the 
Monitoring center though the IP package.  
 
 

CONCLUSIONS 
 
In our point view, transmitting data through GPRS network has the advantages of high 
transmitting speed, low error probability and short transmission delay, so the Vehicle Monitoring 
System based on GPRS should be the most optimized choice at present. The demo system 
designed for the Hongkong Kowloon Bus Ltd. has verified it by the practice.    
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