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Abstract: In this paper we propose a pipe climbing Robot designing which is communicating wirelessly through Zigbee modules. In urban life 
this underground pipe inspection is main resources why because mostly due to the fact that it is invisible to the general public. At present the 
majority of the current underground pipe inspection represents one of the best frontiers for ground penetrating Radar. This paper proposes a 
remote controlled wireless communication for GPR. The presented robot control system can be used for different sophisticated robotic 
applications. In this project we used Zigbee modules for wireless communication robot which is capable of climbing the pipeline. The DC motor 
is used to the robot for the free movement of the robot and ARM-7 LPC2148 controller it performs the controlling of Rescue Robot in climbing 
pipe line. 
 
1. INTRODUCTION 
 
Pipe line inspections represent some near ideal circumstances 
for use of ground penetrating radar and also some special 
challenges. Underground environment is one of the lowest 
electromagnetic background area to work and it penetration can 
be excellent. The operational challenges include internal multiple 
reflections with in pipe that require appropriate filtering and 
frequent requirement to image upwards which is requires special 
apparatus to keep the antenna in contact with the pipe roof. 
Within the zone degree of the water saturations in tunnel may be 
variable, especially with tunnels that have been drained for 
inspection. This paper describes a case history of underground 
pipe inspection within a concrete lined water supply tunnel 
conveying municipal water under gravity induced pressure. The 
main water supply to nearby city was interrupted by draining the 
tunnel, only a short amount of time was available to rectify the 
inspection which led to the requirement to conduct testing of the 
pipeline condition in the radar program. Rehabilitation of 
wastewater system is requires extensive capital investments and 
the allocation of the resources are prioritized. The proactive 
asset management allows utility owners to plan and schedule the 
inspection of critical utilities prior to the occurrence of emergency 
scenarios. At present one of the most promising quantitative pipe 
inspection and management methods are in-pipe application of 
ground penetrating radar. The underground in-pipe application of 
ground penetrating radar is the first pipe penetrating radar. The 
PPR pulses through a pipe line material as a function of its 
electromagnetic wave properties which are turn in a function of 
the material chemical and physical composition. In that some of 
the pulses will also be reflected and refracted by any changes in  
 
 
 
 
 
 

Selected material properties such as the interface between pipe  
Material and water. In that the greater amount of the energy is 
reflected back. These reflected waves are detected by a 
receiving antenna s are recorded as a single trace. The radar 
programs it display images is a display of transmit vs. distance 
traveled with amplitude displayed. The reflections of the 
recorded signals can be analyzed in terms of their shape, travel 
time and signal amplitude and phase.  
 
II. RELATED WORK 
 
The pipe penetration depth depends on two methods one is pipe 
properties and host material and second one is antenna 
frequency. The depths of the pipe penetration have high 
frequency antennas, which are mostly used for pipe an 
investigation is beyond the pipe walls. The resolution of PPR is 
defined as the smallest dimensionality features which can be 
distinguished. The PPR can be used to detect the fractures of 
pipe wall changes in material, reinforcing location and placement 
and pipe wall thickness. PPR can identify the grout placement 
between pipe renewal system and soil variations for pipe 
bursting replacement operations. Primarily PPR use to detect the 
variations in pipe bedding conditions to identify the location and 
extent of voids outside pipe walls. GPR uses high frequency 
pulsed electromagnetic waves to acquire subsurface information. 
Electromagnetic waves travel at a specific velocity that is 
determined primarily by the electrical permittivity of the material. 
As the antennas are moved along a survey line is a series of 
trace or scans are collected at discrete points along the line. The 
most common mode of GPR data acquisition is the reflection 
profiling method. The mode of reflection operation, a radar 
waves is transmitted, received and recorded each time the 
antenna has been moved a fixed distance across the surface of 
the ground in a borehole or across any other material that is 
being investigated. 
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It will be a light weight machine it will go down easily into the 
bore well pipe and also it holds the body systematically. In some 
other areas there will be no requirement of digging any hole 
parallel to the other bore well. This remote controlled robot will 
go down and perform in the bore well action. In some critical 
stage human presence is avoided there we can use these 
remote controlled robots which are programmed or do a specific 
operation. 
 

 
                        Fig1.Robot. 
 
    III. PROPOSED METHODOLOGY 
 
In this paper we are presented a robot which is operated through 
a computer using wireless Zigbee module and also we arrange 
in front of using wireless camera it can acquire both audio and 
video on system display. For the improvement of light intensity 
levels inside the pipe the robot has a high power LED it produces 
a light radiation source. The designed robot has low cost and 
used to monitor different parameters in the industrial 
pipes.blocks using RFID tags and he can be able to see the 
information which is regarding the block in the LCD display when 
he was entered in to indoor. 
 

 
Fig.2 Block diagram of design and construction of rescue robot 
and pipeline inspection using Zigbee for transmitter.  
 
 

 

  
 
Fig.3 Block diagram of design and construction of rescue robot 
and pipeline inspection using Zigbee for receiver. 
 
In this project we are design a Zigbee Technology based on the 
Communication protocol of IEEE 802.15.4 standard. Compared 
to Bluetooth module the Zigbee device has the ability to form a 
mesh network between different nodes. This technology can be 
work with short range of an individual node to be expanded and 
covering a large area.  
 
The monitoring or controlling device of the whole system is 
controlled by ARM7-Microcontroller. When a user pressed button 
form the keyboard of the computer, the data related to particular 
button is sent through zigbee module it interface to Computer. 
The robot also has left arm the obstacle work by using servo 
motor. For the vision top of the system head has a lamp with 
high power LED’s and gets on when the sensor detects the 
darkness inside the pipe. That detected data will communicated 
by the Zigbee module in the robot system and feds into 
microcontroller and it inform the relevant task information 
received and acts accordingly on robot and arm movement. In 
this project the ARM7 controller programmed using the 
Embedded C language.  
 

a) Zigbee 
Zigbee is a standard for embedded application has been ratified 
in late 2004 under IEEE 802.15.4 wireless networking standard 
protocols. The module Zigbee established set of specifications 
for wireless personal area network. This Zigbee technology is a 
bidirectional wireless communication technology for short 
distance, low power consumption, low cost, low complexity, and 
also low data rate mainly we will use in automatic control. Mainly 
it works 2.4GHz ISM band with 20~250kbit/s data rate, the 
transmission range is 100m ~1.5km. 
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b)Controller 
     The microcontroller crystal frequency is 12MHz. this 
frequency has been selected in order to maintain the maximum 
execution speed is 60MHz. The on chip UART peripheral 
includes fractional baud rate generators that allow the maximum 
standard baud rate to be generated from 60MHz base clock. The 
USB clock is also to generate from the 60MHz clock without any 
problems. It also have 32.768 kHz crystal clock for the on chip 
real time clock peripheral unit. The microcontroller can be placed 
very low power to the RTC, it operates and keeps track of time. 
The LPC2148 also contains an Analog to Digital Converter as 
well as a Digital to Analog converter. These two peripheral units 
need a reference voltages supplied form the VREF input pin. The 
CPU power supply is used 3.3V.  
 
c) DC motor 
 
This motor is used to produce the electrical energy to 
mechanical energy, and very typically through the interaction of 
magnetic field and current carrying conductors. The reverse 
process can produce electrical energy to mechanical energy 
accomplished by an alternator. Basically the DC motors have 
two features one is rotating part that is called armature and the 
stationary part that includes coils of wire called the field coils. 
 
d) Wireless Web Cam 
         
   The camera has 1.2GHz with audio and CMOS unit with 
manual frequency adjustment. 
 
This product is very popular in Multimedia customers because of 
optimal quality.  
 
IV. CONCLUSION 
 
The last decades a lot of lives have been lost due to falling in 
ground pipes because of it involves digging beside of the 
underground pipes, which is time consuming processes. In this 
paper we are proposed a system to overcome all these 
difficulties. This project can be used to reduce the human efforts 
for rescuing operation form underground bore well. This rescue 
operation gives optimal performance within in less time as 
compared to humans. It can solve the pipeline inspection which 
is beyond of human reach. By using this application the robots 
for this scenario can be made on large scale for saving the 
Childs life. And it will find the irregularities of pipe by giving 
insight view. The robots are moved insight the pipes either 
vertically or horizontally controlled by the operator by using 
system. Hence this application is really applicable in 
underground pipe line inspection and borehole rescue operations 
and can save innocent lives with riskless and safely.        
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