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ABSTRACT

An autonomous mobile vehicle needs to be developediow the vehicle to reach the desired destmati
using tracking and obstacle detection schemes. paper concentrates on the vehicle navigation and
obstacle detection. Vehicle navigation is carriegt asing Radio Frequency Identification (RFID)
technology. It is used to navigate the vehicle fraoarce to destination. The obstacle detectiaraised

out using ultrasonic sensor. If any obstacles ateaied, the information is sent to the operatoo wh
navigates the vehicle through Global System for Mobommunication (GSM). The entire system is
controlled by an efficient low cost version of Ph@crocontroller (16F877A). On the whole, the system
suits well for industrial goods transportation. Wieeless technology plays the vital role in thigamation
system.
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1. INTRODUCTION communication) is the wireless technology used in
this system. SIM300 type GSM modem is used in this
Nowadays industries / power plants whicksystem. It has a separate AT command set. AT
have complex infrastructure and machineries faceommands are used for providing commands to the
many problems in transportation of goods or ravcSM.
materials. To reach such destinations an RFID
based solution can be employed. The transportati@OVER VIEW OF SYSTEM FRAMEWORK
is automated using wireless and sensor
technologies. The operator can stay static and RFID systems play a key role in managing of
navigate his vehicle from remote location. RFID istocks, transportation and parcel tracking. The key
rated as one of the most promising and significamiomponent of an RFID system is the tag and the
RTLS (RFID Transportation Location System) inreader. The functional characteristics of the tags
industries and other applied areas. It can be geglo are divided into active and passive classes. Passiv
in different applications and in varioustags are much cheaper than the active tags because
functionalities. RFID is a non-contact automatidn active tag the external source is to be given.
identificationtechnique, by which radio frequency Passive tags are used as it is cheaper because ther
can identify the object and obtain relevant dat& no need of external source. In industries, to
without human involvement. PIC18F4550 is used fotonvey the goods from one section to another
autonomous mobile car [1]. PIC16F877A is used isection autonomous car is used. RFID is the
this system, because of its low cost while comparesbmponent, to work in the autonomous car. The
with PIC18F4550. RFID reader is placed in autonomous vehicle and
RFID tag is placed in each post. The ultrasonic
The car navigation and obstacle detectiosensor is used to detect the obstacles if anyen th
system include three modules; RFID baseg@ath. While transferring the goods, if any
navigation module, Obstacle detection module andbstacles are found, the ultrasonic sensor will
message sending module. RFID technology is uselbtect and send the message to the server. The
for automatic navigation of the car from source tprocess of sending the message will be done by
destination. Ultrasonic sensor used in this syste®SM [2]. Once the message is sent to GSM, the
helps in obstacle detection and the wirelessorresponding person will check and remove the
technology is used for making communication wittobstacles. Also when the vehicle reaches the
the base station. GSM (Global System for Mobilglestination, an indication will be sent to the base
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station, informing that the vehicle has reached theompared to earlier versions. It has an inbuilt 8-
destination. channel ADC. Port A and E are multi functionality
3. PROTOTYPE DESIGN ports which can be used for I/O. PIC16F877A series

controller is highly available and very cost effeet

Fig. 1 shows the prototype of the vehicle
navigation and obstacle detection system. 4. DESIGN PROCESS

The design and implementation of GSM based

BUZZER car navigation and obstacles detection is done
through RFID. RFID consists of tag and reader.

RFID reader is placed in autonomous vehicle and

=== LCD the RFID tag in the post. The RFID tag has the
EPIC (Electronic Product Identification Code)
which is unique. The EPIC code is predefined in the
controller and the coding is written in embedded C.
The software used for writing the code is
MPLAB4IDE. The tag details are predefined in
microcontroller. The autonomous vehicle moves
toward left, right, forward, backward, and reverse,

stop and start by using the RFID. All the goods are
loaded in the autonomous vehicle .The vehicle

moves according to the navigation direction as per

RFID is the term used to describe the systed’® RFID tag used. For each and every process
which will transmit the identity of the person an a SeParate  RFID tags are used. Earlier this

object. RFID contains RFID tag and reader. Eacfutonomous vehicle is used for autonomous land
iexperiments like obstacle detection and avoids

RFID tag will be having a unique code, which i Al , )
predefined in the controller and the system wilfO!liSion[4]. The ultrasonic module has input and
validate the code and necessary operations atPut pins and the output pin is connected to RCO
carried out. pin of the microcontroller. If any obstacle is faun
in the path, the ultrasonic sensor detects it &ed t
information is sent to the corresponding person
through GSM. The vehicle terminal system
The purpose of ultrasonic sensor is used tgoMmmunicates with each other via GSM short
identify any obstacle in the path. Compared t4"€SSages by “At + CMGS” command[S]. GSM is
passive infrared sensor, the ultrasonic sensor wifftérfaced with PIC microcontroller with the help o
have hlgh range, SO it will easily identify theRS-232The GSM RX is dlrectly connected to

obstacles in the path. Ultrasonic sensor operating | X ©f PIC microcontroller. In GSM, TX is
40 kHz frequency is used in this system and thgonnected with 1A of NAND gate. The 1B of
estimated range is 4.5 feet. Long range ultrasonltAND gate is connected to controller port pin.

sensors are also available and can be used aseper th® RFID TX is connected to 2A of NAND gate
application needs. Ultrasonic sensors are ve@ld 2B is connected with controller port pin.

effective and easily available. FID reader is used to interrogate an RFID tag. The
reader has an antenna that emits radio wavesaghe t

33GSM: responds by sending back its data. RFID tag is
placed in each goods. RFID communicates with TX

SIM 300 type GSM is used in the three ban@nd Rx. The TX is connected to 3A and 3B is
frequency which is activated with the help of ATconnected to any one of the port pin of
command. GSM is used to send the data to tfgicrocontroller. 3Y is connected with 4A and 4B

corresponding person when the obstacles are found®f NAND gate. 4Y is connected to IC2 SN74CHO0
of 1A and 1Y of previous IC1 SN74CHO0O is

connected with 1Yi and Yi is connected with RXD
pin of PIC. Fig.2 shows the overall flow of the

PIC16F877A series controller is an 8 bitSyStem.
controller. It is a RISC architecture. It is highly
available and is a very effective controller when

RFID | — —

GSM —

ULTRASONIC
SENSOR

Vv//849T OlId

Fig. 1 Prototype

3.1RFID:

3.2 Ultrasonic sensor:

3.4 PIC Microcontroller:
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4.1Flow Diagram moves forward, backward, left or right. The propay

shows the vehicle moving in the forwarded direction

YES
N
NO YES

Fig. 2 System Flow Diagram

5.RESULTS AND EXPERIMENTS

Fig. 3 shows the prototype of car navigation al
obstacle detection using RFID and ultrasonic sens
This process is used in industries to carry thedgoc
from one section to another section. It is ¢
autonomous vehicle. In this prototype the RFID tg
RFID reader and ultrasonic sensor are used. Fic:
shows the Reading of a tag. Each RFID tag has El
code. The EPIC code has unified identify code. Fr¢
that RFID tag, the vehicle moves forward, backwai
left or right. These results show that the autonanc
vehicle start to move and it will read the tag. Tt
RFID reader placed in the vehicle and tag placed
lamp post. Fig. 5 shows that the vehicle move&én {2
forward direction based on the information in the
RFID tag. Tags unified code will be predefinedha Fig. 5 Prototype of vehicle direction
microcontroller. In the unified code, there is a
predefined set that indicates whether the vehicle
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Fig.7 shows the message sent through GSM in
AL g o this prototype. When the vehicle moves from one
section to another section, the ultrasonic sensibr w
DBSTACLE FOUND detect any obstacles and sends a message found the
: ultrasonic sensor will send the message through
GSM. Fig. 8 shows the message delivered to
particular user.

6. CONCLUSION

This work solves the issues in autonomous
vehicle used in industries to transfer the goodmfr
one section to another section. The experimemtatio
results are very successful and can be easily
Fig. 6 Prototype of obstacle detection implemented in real time. This can be extended

further using Global Positioning System (GPS) and

Fig. 6 explains about the obstacle detection ifieural networks concept. On the whole, this system
any obstacle found in the path The UltraSOﬂiC(BenSproves to be very effective in unmanned
will get activ.ated' and the vehicle moves slightly i transportation for industrial applications.
backward direction. When the vehicle stops, a
message is sent through GSM.
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