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Abstract— Advertisements have become an integral part of 

the marketing world and are designed to inform and motivate 

the customers about the desirable products and thereby 

helping marketers to reach a precise goal. In order to make 

these Ads location specific, we have designed this project 

which would not only make them more relevant but also 

personalized and targeted to a particular group of audience. 

This paper deals with Location-based Advertisements (LBA) 

system with emphasis on their applications in Public Transit 

Systems (Buses, Trains, Airplanes, etc.).This paper also 

proposes the design and implementation of a low-cost 

embedded system using Global Positioning System (GPS) 

and Global System for Mobile Communication (GSM) 

technologies which displays these Ads on real-time 

information display system inside the vehicle. The objective 

of this review is to design a system which can be easily 

installed in any transit system and thus making efficient use 

of the technology. 
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I. INTRODUCTION 

In the next few years, probably the public services would be 

based on knowing your location and providing you the 

desired facility. It is possible to request for the location of 

intended place using your mobile handset and get the 

necessary information at your fingertips. This is where our 

study focuses on the ability of mobile phones which provide 

software solutions that are location specific. Location-based 

service (LBS) is an application for a cell phone that requires 

knowledge about where the mobile device is located. LBS are 

powering advertisements and many other services from 

weather forecasting to travel apps. LBS support generation 

and distributions of location information for both indoor and 

outdoor environments. As advertisement of products is the 

vital part of marketing and production management, 

marketers tend to spend a significant amount of their 

investments in publicizing these Ads. Advertisements that 

changes based on the user’s location is one of the much talked 

abilities of the wireless Internet. The successful smart phone 

adoption has further fastened the implementation of location-

based services. LBS are services that serve the user using 

smartphone’s GPS technology and tracking a person’s 

location. Location based advertising on LCD displays in 

public transport system have a great potential. Passengers 

usually get bored when they travel with a public transport 

system so they are open to general interest information and 

location based advertising. Example: When the public 

transport passes a department store, the high resolution screen 

displays offers and discounts of that department store. So at 

the next exit you have the choice of getting out of the 

transport system and go to the interesting shop. Localised ads 

provide an opportunity for targeting because people in 

different geographical locations behave differently, or at least 

have their own unique peculiarities. LBS can be basically 

categorised into two types namely, Push and Pull. In a Push 

type of service, a person receives information from the 

mobile service provider without requesting for it at that very 

moment, even though he may have subscribed to the service 

in the past. In a Pull type, the user has to actively request for 

information. 

II. LITERATURE SURVEY 

Dynamic Advertising System has been a field of interest for 

many researchers and a lot of research work has been done 

till now. Since the past decade, lots of research and analysis 

have been done in the field of LBA to design a good and user 

friendly system for enhancing the current technology. 

Consumer behavior  is  completely  understood  in  order  to 

generate  more  advertisement  revenue  by  using  location-

based marketing. This paper consists a Literature Survey of 

recent papers published related to the field of Location-based 

Advertisements. In the year 2006, Steiniger, S., Neun, M., & 

Edwardes, A. proposed the idea of location-based services 

which led on to become the most popular and highly 

researched topics in the field of Geographical Information  

Systems (GIS). GIS enables applications to use the display 

maps, locations, landmarks of the system. In the paper the 

authors have brought about location-based services by 

defining the components of LBS and emphasizing their  

applications. 

III. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram 

IV. BLOCK  DIAGRAM  DESCRIPTION 

Microcontroller acts as a main building or controlling block 

of the system. Master controller 89s52 controls all the actions 

related to advertising. LCD is used as an advertising medium 

which provides the alphanumeric user interface. GPS receiver 

continuously transmits the information containing the 

location of its current place in terms of latitude and longitude. 

It follows a standard NMEA protocol for data transmission. 

Microcontroller 89s52 has a reference of 4 different pre-

stored locations. Master controller continuously reads the 

GPS modem, and fetches the required latitude & longitude. 
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This latitude and longitude is compared with the pre-stored 

one, if the match is found, it writes or commands the LCD to 

display that particular advertisement which refers that 

location. This process continues in an infinite loop. In this 

system user has the option to change the pre-stored locations 

with the new one. This  options are made available with 

keypad, which acts as the input to the microcontroller. As the 

user changes the location it needs to be stored in a non-

volatile memory. EEPROM 24c02 serves this purpose. Now 

the next time the vehicle reaches the same location, the 

advertisement is played. This is not all. There is a possibility 

that advertisement tend to change time to time, hard coding 

the controller for a particular advertisement is not a good task, 

simply because every time to change the advertisement the 

master microcontroller need to be programmed. This 

becomes a quite impracticable task. To remove this drawback 

we need to interface some block which can provide the data 

for advertisement. To serve this purpose we will be using 

GSM networks SMS feature. Now to change the 

advertisement the user just needs to send a SMS in a pre-

defined format. As GSM and GPS both uses Universal 

Asynchronous Receiver/Transmitter(UART) or serial 

communication as the medium to communicate with the 

controller, the controller becomes short with number of 

available channels. Also software wise to serve the best 

advertising needs there is a need of slave controller, which 

communicates with the GSM modem decodes the SMS and 

if the protocol is found correct it stores that ad in the second 

EPROM chip, and interrupts the master controller to refresh 

the ad data from the EPROM. 

V. GPS RECEIVER DECODING 

The message from GPS receiver is in NMEA FORMAT. 

Sample NMEA message: 

 
Fig. 2: Sample NMEA message 

Out of the above all strings, only GPGGA string 

indicates the latitude longitude information 

Fig shown below shows the system behaviour of 

GPS receiver.     

 
Fig. 3: Flowchart of GPS Receiver 

VI. MICROCONTROLLER AT89C2051 

Microcontroller AT89C2051 is a low-voltage and high-

performance CMOS 8-bit controller with 2K bytes of Flash 

programmable and erasable read-only memory (EPROM). 

The device is compatible with the industry-standard MCS-51 

instruction set. This versatile 8-bit CPU with Flash on a 

monolithic chip, the Atmel AT89C2051 is a powerful 

controller which provides a highly-flexible and cost-effective 

solution to many embedded control applications. In addition, 

the AT89C2051 is designed with static logic for operation 

down to zero frequency and supports two software selectable 

power saving modes. The Idle Mode stops the CPU while 

allowing the RAM, timer/counters, serial port and interrupt 

system to continue functioning. The power-down mode saves 

the RAM contents but freezes the oscillator disabling all other 

chip functions until the next hardware reset. 

VII. MICROCONTROLLER P89V51RD2 

The P89V51RD2 is an 80C51 microcontroller with 64 KB 

Flash and 1024 bytes of data RAM. A key feature of the 

P89V51RD2 is its X2 mode option. The design engineer can 

choose to run the application with the conventional 80C51 

clock rate (12 clocks per machine cycle) or select the X2 

mode (6 clocks per machine cycle) to achieve twice the 

throughput at the same clock frequency. Another way to 

benefit from this feature is to keep the same performance by 
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reducing the clock frequency by half, thus dramatically 

reducing the EMI. The Flash program memory supports both 

parallel programming and in serial In-System Programming 

(ISP). Parallel programming mode offers gang-programming 

at high speed, reducing programming costs and time to 

market. ISP allows a device to be reprogrammed in the end 

product under software control. The capability to field/update 

the application firmware makes a wide range of applications 

possible. 

VIII. ADVANTAGES 

1) It reduces a lot of harm to nature which is caused due to 

cutting of trees for the manufacturing of paper which is 

required for making pamphlets and banners. 

2) Cost efficient. 

3) Time saving. 

4) Provision for dynamic location storing. 

5) Automatic Identification of Location. 

IX.  CONCLUSION 

The importance of Location Based Services (LBS) and the 

commercials that promise it presents to both the traditional 

GIS industry and the emerging wireless technologies is now 

well publicized. Consumers who viewed the ad near an 

advertiser‘s store were more likely to check in the store than 

those who did not see the ads. These consumers were also 

23% less likely to visit a nearby competitor. Public transit is 

therefore perceived as a sector suitable for early adoption of 

location-based information services and implementing 

advertising services. Hence, LBA helps to trigger relevant ads 

at the perfect time and place. The most important advantage 

of our system is that it is cost effective as well as trivial. As 

the location services are GPS-based, it makes the system 

accurate, sturdy and flexible. Our project presented in this 

paper gives innovative and efficient solutions to generate 

revenue by marketers and at the same time ensures customers 

are satisfied. Better analysis of consumers can be done with 

real-time market research resulting in a higher advertising 

impact.  
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