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Abstract – In this paper we report on a system kept stationary at the bus-stand that can effectively help the public to 
participate in bus transportation facilities to its fullest. A bus that is few meters away from the bus –stand is identified by this 
passenger infotainment system and the details of that particular bus is provided to the passenger. The bus identification 
process involves usage of Radio Frequency technology and bus details are announced by Voice and displayed in Liquid 
Crystal Display (LCD) unit. The summary of current research provides details about the integration between Microcontroller 
and RF transceiver, LCD display and Voice Announcement. The future work intended to be done is also mentioned.  
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I. INTRODUCTION 
 
A. RFID and WSN 
     Embedded system is rapidly improving technology 
that does a defined task which increases the reliability 
and performance of a task with low cost and reduced 
size. Recent advances in wireless devices have 
introduced variety of Passenger Information Systems.  
Such systems utilize RFID (Radio Frequency 
Identification) or the WSN (Wireless Sensor 
Network) technology [3]. This restricts the 
communication range of the system to less than 200m 
in case of active RFID and to less than 3m incase of 
passive RFID [6].  

TABLE I.  
Comparison of Active and Passive RFID 

 
 
      

 
Bus identification systems especially for the visually 
challenged people, demands a PDA for them to 
indicate the arrival of the bus at the terminal. Also the 
voice announcement system instead of a buzzer or an 
indicator will be of extreme help, not only for the 
visually challenged but also for the illiterate people. 
 
B. GPS 
     A GPS tracking device is a reliable way to observe 
an object in motion. It makes available the necessary 
details such as location and time information 
irrespective of the weather conditions, anywhere on 
or near the earth. The Passenger Information Systems 
exist in various cities that use GPS (Global 
Positioning System) systems for bus tracking [4]. 
This technology demands line-of-sight between the 
receiver and the satellites. Ignoring this condition 
makes the GPS signal to attenuate. This limitation 
makes GPS unsuitable for bus tracking systems inside 
a sub terrestrial bus station. These two major 
drawbacks can be overcome by the proposed system 
as it involves RF transceiver that has a 
communication range upto 1000m and demands 
neither line-of-sight communication nor satellite 
communication. 
C. RF technology 
     The Radio Frequency Technology is a wireless 
non-contact system that uses radio frequency range 
(3kHz to 300Ghz) of electromagnetic fields to 
transfer data from a transmitter to a receiver for the 
purposes of automatic identification and tracking in 
many applications. The module itself is better known 
as transceiver as, unlike the RFID, it contains an 
integrated high speed microcontroller unit and high 
capability RF IC. The main advantages include anti-
interference, high sensitivity and large buffer zone for 
data transmission providing more channels. Working 
of the transceiver module requires a power supply 
such as batteries. 
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Fig.1 RF Transceiver Module 

 
     This idea aims to achieve bus identification at a 
distance of at least 600m from the bus-stand. The 
characteristics of RF transceiver module well-suits 
the requirements and highly cost effective compared 
to other wireless systems such as GPS. 
D. Voice Announcement System 
     In this paper, the emphasis, regarding the output 
mechanism, is given to Voice announcement system. 
It is similar to the announcement systems in railways. 
The reason for emphasizing is that it helps the 
illiterate people and the visually challenged people 
efficiently. This system involves a single chip capable 
of high quality audio recording and playback solution 
and a high quality speaker. This is integrated to the 
microcontroller of the receiver at the bus-stand. 
Another mode of display of bus details is through 
LCD display unit. 
 

 
Fig.2 Voice Recording/ Playback IC 

 

II. PURPOSE OF RESEARCH 
 
     The main intention of this research is to provide a 
stationary device fixed at the bus-station which is 
capable to solve the problem that public face today in 
utilizing the public transportation facility. Certain 
town buses that use vernacular language display of 
bus route are a major trouble for nonnative people. 
Also the blind people find it difficult for using the 
public transportation as they need help from someone 
to get into the right bus. In case of illiterate people, 
there is no use of having a display system to indicate 
bus arrival as they too need a help to understand the 
display. 
     In this proposed system, a transmitter is fixed in 
the bus. The receiver is kept at the bus-stand. Both 
are integrated to 8-bit microcontrollers individually. 
The receiver system acts as a sensor to identify a bus 
that is nearby to the bus-stand. The transmitter detail 
received by the receiver helps it to distinguish 
between different buses. The details ransmitted 
from the transmitter fixed in the bus to the receiver 
are examined through microcontroller. The 
transmitter information is pr i or l y stored in the 
microcontroller at the receiver system. The receiver 
can detect the buses easily using the data stored in 
the receiver. Later it displays the bus details of the 
matched data. The bus details are displayed only 
after the confirmation fr om  the receiver that the 
transmitted details are without any error. Then the 
bus detail is sent to the output devices such as LCD 
display and the Voice announcement system. The Bus 
details include bus route and bus number.  
The figure below shows the design architecture 
related to this project. 
 

 
Fig.3 Project Design Architecture 

 
The figure below shows the working flow of this 
system. 
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Fig.4 Flow Chart of the system 

 
III. PROJECT PLAN 
 
A. RF Transceiver Module 
     In this module, the RF transceiver is tested for its 
effectiveness. The main areas of testing include speed 
of response, communication range, anti-collision or 
anti-interference, frequency of transmission, RF data 
rate, output power and error correction. 
 
 
B. Voice Announcement System 
     In this module, the working of the single chip for 
voice recording and playback is tested. The testing 
concentrates on number of messages to be recorded, 
the maximum duration for each message and the 

power consumption. The IC has to be integrated to 
the microcontroller of the receiver. 
 
IV. SYSTEM DESIGN 
 

A. Transmitter Module 
 

The transmitter module comprises of the power 
supply, RF transmitter, microcontroller and the input 
switch. The transmitter system is powered by the 
bus battery.  The m a i n  considerations of the 
transmitter design depend on characteristics of RF 
Transmitter. It includes UART rate, frequency, air   
rate   and   RF   Power.   Based   on   the 
requirements, modulation technique and operating 
fr equenci es a r e  a l l ot t ed  for  th e transmitter. 

 

 
 

Fig.5 Transmitter Module Block Diagram 
 
B. Receiver Module 
 

The Receiver module consists of the power 
supply, RF Receiver, microcontroller and the output 
systems. The RF receiver is connected to the 
microcontroller. The LCD display and Voice 
Announcement System are also integrated to the 
microcontroller.  The LCD displays the b u s  
details by retrieving information stored  in the 
microcontroller. The Voice Announcement System 
which is integrated to the receiver module is a 
single chip IC. This IC helps to record/playback the 
messages through voice. This chip with the power   
management system c a n  b e  u s e d  efficiently for 
voice announcement. 
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Fig.6 Receiver Module Block Diagram 
 
CONCLUSION 

 
     This system currently completes the construction 
of RF Transceiver module. At present, there are many 
Passenger Information Systems existing globally. 
However, this project distinguishes itself by its less 
cost and easy utilization by diverse public. The Voice 
announcement system is at the early stage of 
construction. Future work on this project includes 
integration of GSM module to this system. This 
enables the subscribed users to receive information to 
their mobile phones through SMS. Although this 
module has been implemented in many countries 
integrated with GPS, the novelty of this system lies in 
the fact that the RF transceiver is used for Bus 
identification and not the GPS. 
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