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ABSTRACT:

With the aim of making human life and work
simple robotics and automation has played a key
important role. This project deals with the study of
robotics. This project focuses on building a spying robot
which have similar characteristics as biological snake. it
has mechanical part which is constructed by using
aluminum metal. for movements we use servomotors
which can be rotated at a particular angle when they are
programmed with PWM coding technique. the snake is
attached with wireless camera which sends signals to the
base station using RF transmitter and receiver. this robot
also has the ability to move autonomously and.it aveids
obstacles as it moves. a snake is ideal for travelling
through rough areas, exploration, remote “sénsing in
hostile areas, landmine detection resulting into 'saving
human life in war fields.

INTRODUCTION:

With the goal off developingyfa  high-tech
technology that can sefve yhigh speed htechnology,
advanced capacity to control the xobots. In todays world
it is need to make improvements_ in, technology. so that
high performance products and “technology can be
delivered to the"weorld.“We realize thatyour standards
need some ftechnical improvements along with few
changes are made in robotics field. It is necessary to
build high performance robot to‘create a faster, reliable,
accufate and more intelligent rebotwhich can be devised
by advanced control algorithm, robot control devices and
new driversy, Nowadays_rebots are controlled using
wireless and‘user friendly“technologies but earlier they
were controllediusing wired technology. This made the
use of robotics field cemplicated and limited.

Robot is machine capable of carrying out
complex series of actions automatically especially one
programmable by a computer. Robots are designed to
perform variety of tasks which are difficult and risks
human life. Robotics combines study of several
engineering branches. While designing a robot, first we
have to construct it's body which can be made by
wood/metal/plastic. Then a mechanical assembly action
takes place to mount the wheels on the body and
connecting them to the servo motors and keeping the
body much similar to be like snake. To make snake move

there is electronics toypower themyand microcontroller
to control the actions of rebot snake. To,drive the project
at last there is software te programs-the motors, IR
sensor module. Software understands the study of servo
motors, IR sensor ':module and mietal detector. In this
project \we build “a)robot sfiake which will have
characteristics as same as a biological snake. This robot
has“the ability, for exploration and avoiding obstacles.
The obstaclest ¢an be' avoided by using IR sensor,
Supersonic sensor-or Ultrasonic sensor. A robot snake is
ideal for travelling through rough areas and keeping a
low profile. ThiS robot features many applications such
asyexploration, remote sensing in hostile areas, land mine
detection, and maintenance work inside narrow
passageways.

From the past few years research on snake
robots has increased and several improvements were
done. Lateral undulation is the fastest, flexible, efficient
and most common serpentine motion pattern used by
biological snakes. This motion pattern has been
implemented the most of the times. Lateral undulation is
widely used motion pattern. Lateral undulation forces
snake to traverse through rough terrain to push against
to move forward. Nowadays passive caster wheels or
metals are added inside the snake robot body to recreate
the method of locomotion of biological snake to the robot
snake. However, speed and efficiency of robot snake
depends on ground surface and only relative fast
locomotion is obtained. With caster wheels used in robot
snake it adds fast locomotion. Caster wheels are mostly
used because it can be used for climbing operation. It's
construction helps it to climb at some level. If wheels are
not used in snake robots friction between the snake
robot underside and the ground plays important role
when it is moving by lateral undulation. This is because
the friction property of the snake robot links must be
such that the links slide more easily forward and
backward than sideways for efficient snake robot
locomotion by lateral undulation. Hence, the friction
model must be accurate to recreate the snake robot
motion in simulations.

1.1 ABOUT ROBOSNAKE:

Snakes are characterized by a long, slender body
and they have a wide variety of species. They do not
possess limbs or external ears. Snakes possess a
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backbone and ribs that may number in the hundreds.
The eyelids are not movable, but they are fused to form
transparent spectacles.

Figure 1. Actual robosnake

The robot snake that will be built and
programmed is consists of some segments. It has three
sections, head and tail each and six body sections where
servo motors are placed. These six servo motor segments
are placed alternately so that the first segment moves in
a horizontal motion and the next segment moves in a
vertical motion. This sequence repeats itself for all
segments. The head section is built in a way that it gives
the snake enough flexibility to move its body in multiple
ways in order to achieve locomotion, in much the same
way as a biological snake. PIC microcontroller is used to
control the robot. To sequence the movement of each of
the snake’s body sections via servos controller plays key
role. The microcontroller also monitors an _infrared
sensor so that the snake will avoid obstacles as_ it
explores.
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Figure 2.Basic block diagram of robosnke

2.1 PIC MICROCONTROLLER:

This section focuses on the construction of the
robot’s main controller circuit and the fabrication of the
printed circuit board (PCB). Lists all of the parts
necessary to build the controller board is given below. All
of the robot’s functions are controlled by a Microchip PIC
16F84 microcontroller. The microcontroller is an entire
computer on a chip and makes it possible to eliminate a
erwise be required. The microcontroller serves as the
robot’s “brain,” controlling and managing all functions,
sensors, and reflexes. The 16F84 microcontroller that we

are using will be clocked at 4 MHz and operates on a 5-
volt DC supply, produced from a 78L05 voltage regulator,
with the source being a 9-volt battery.
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Figure 34Serpéntronic main‘controller board schematic

2.2 SERVOMOTOR:

Servos are DC motors{with built in gearing and
feedback co drivers required. Servos are extremely ntrol
loop “circuitry. And no motor popular with robot, RC
plane, and RC boat builders.Most servo motors can rotate
about 90 to 180 degrees. Some rotate through a full 360
degrees| or more. However, servos are unable to
continually rotate, meaning they can't be used for driving
wheels (unless modified), but their precision positioning
makes them ideal for robot arms and legs, rack and
pinion steering, and sensor scanners to name a few. Since
servos are fully self-contained, the velocity and angle
control loops are very easy to implement, while prices
remain very affordable.

N

Figure 4. Servomotor

To use a servo, simply connect the black wire to
ground, the red to a 4.8-6V source, and the yellow/white
wire to a signal generator (such as from your
microcontroller).Vary the square wave pulse width from
1-2ms and your servo is now position/velocity
controlled.

2.3 INFRARED SENSOR BOARD:

An infrared sensor board will be fabricated to
give the snake obstacle avoidance capabilities. The
sensor board is comprised of an infrared LED and a
Panasonic PNA4602M IR sensor module. A single-
channel sensor is being used because the sensor board
will be mounted at the front of the robot’s movable head.
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The snake is able to move its head in an arc of 180
degrees, allowing it to sense objects in front, and to
either side of its body as it explores the surrounding
environment. The sensor board schematic is shown in
figure . There is a list of all the parts needed to construct
the board. The 555 timer in the circuit is used to
modulate the infrared LED at a frequency determined by
C1 and R3. R3 is an adjustable 10k potentiometer that
will be used to find the optimum frequency during
calibration. In our application, we will use a frequency
between 38 and 42 kHz, so that a meaningful signal will
be sent from the PNA4602 sensor module to the
microprocessor.
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Figure 5. Infrared sensore board schematic

The PNA4602M is designed to detect only
infrared radiation that is modulated at 38 kHz, and
rejects all other light sources. This makes the module an
ideal sensor for daylight conditions. The features inclade
an extension distance of 8 meters0r more. No external
parts are required, and a resin filter makes the module
unsusceptible to visible light” Below, 4§ 'lists the
PNA4602M module’s mainf characteristies. .The output
signals from the modulegill be processed and filtereddy
the microcontroller with'a softwareyroutine.

2.4 POWER SUPPLY:

Power supplies are used in many industrial and
aerospace applications and ‘alse in consumer products.
Some of the requirements of power supplies are small
size, dight weight, low cost, and high power conversion
efficiency, In addition to these, some power supplies
require the)following: electpical isolation between the
source and‘load, low~harmonic distortion for the input
and output waveforms, and high power factor (PF) if the
source is ac voltageaSome special power supplies require
controlled direction‘of power flow. Basically two types of
power supplies are required: dc power supplies and ac
power supplies. The output of dc power supplies is
regulated or controllable dc, whereas the output for ac
power supplies is ac. The input to these power supplies
can be ac or dc.

IC 7805 (Voltage Regulator IC):
Specifications:-
- Available output DC voltage = +5V
- Line regulation = 0.03
- Load regulation = 0.5

- Vin maximum = 35V
- Ripple rejection = 66-180db

fﬂ"!lll"

Figure 6 power supply, circuit
HARDWARE IMPLMENTAION:

3.1.HEAD SECTIONx:

The snake’sthead will heuse the controller board
that will sequence all ‘ofithe servos in each body section
andwill moniter the infrared sensor. The infrared sensor
will alse,be mounted at/the front of the head. Cut a piece
of 1/16-inch thick'aluminium to a size of 3 inches _6-1/4
inches. Cut, drill, and bend the piece, as shown in figure
3.3 the finisheddpiece, labeled G, is shown in figure. 7
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Figure 7.cutting ,drilling and bending guide for bottom
head piece.

Cut a piece of 1/16-inch thick aluminum to a
size of 3 inches _ 3-3/4 inches. Cut, drill,
and bend the piece, as shown in figure. 8 Cut two pieces
of 1/16-inch aluminum to a Size of 1 inch _ 3-1/2 inches.
Bend and drill each piece according to the dimensions
shown in figure .8

133 |Page



Proceedings of

INTERNATIONAL CONFERENCE ON INNOVATIVE TRENDS IN ENGINEERING RESEARCH (ICITER-2016)
International Journal of Innovations in Engineering, Research and Technology,JIERT-ICITER-16,ISSN:2394-3696

26" June,2016

I
two pieces

F - 3-1/2 inches >

Bend inwards
Q0 degrees

‘ 3 3 Bend inwards

]/2.,I } 1 90 degrees 172"

- [

174" 1/4~

At s driled using a 5/32 inch bit

Figure 8.Cutting ,drilling and bending guide for head
support piece labeled I

Each of the four head pieces will be assembled
to form the robot’s head. Use five 6/32 inch _ 1/2-inch
machine screws and locking nuts to assemble the head.
Connect the two pieces labeled I to the bottom head
piece labeled G. When those are secured, attach piece H
to piece G, and the two pieces labeled as I.

3.2.BODY SECTION :

Start by cutting six pieces of the 1/16-inch
aluminum to a size of 7-1/2 inches _ 2- 1/2 inches. These
pieces will be identified as piece A of each of the six body
sections. Use figure 3.5 as a guide to cut the six pieces to
the dimensions shown. When the piecesare cut; tse, a
5/32-inch drill bit to drill the holes, as indicated in the
diagram. File any rough edges from the pieces.Bend each
PiecePiece in a table vise or on the edge of a‘table, as
indicated. The next piece that will make up each“of the
body sections is also cut from 1/16&inch thick aluminum,.
Cut six pieces to a size of 2-1/2 inches _ 5-3/4 inches
each. These pieces will be identified as pieeé B of each of
the six body sections. £Cut) the six pieeces to the
dimensions as considered. When'the pieces are'eut, use a
5/32-inch drill bit tepdrill the holes, as indicated¥in the
diagram.File any rough edges from theypieces. Bend each
piece in a table®wise orhon the edgenof a table, as
indicated. Ea€h of the six pieces should looklike same.

........

Figure 9. cu&ihg ,drilling and benaing guide for body
section.

3.3.TAIL SECTION:

The snake robot will need a tail that will be used
to brace the rear end of the body and provide friction
when the robot is moving forward and turning, as well as
for the aesthetic purpose of completing the body. The tail
section is constructed using 1/16- inch thick aluminum
stock. Cut a piece 2-1/2 inches _ 8-1/2 inches. File any
rough edges and place the piece on a table. Photocopy
the cutting and bending guide in figure.10 Use the
photocopier enlargement features so that the
dimensions are exactly 2-1/2 inches _ 8-1/2 inches. Cut
the template out and use a glue stick to glue it onto the
piece of aluminum of the same size. Use a metal cutting
band saw or hacksaw to cutithe piecegas,shown in figure
3.6. Drill the mounting holesas indicated, using a 5/32-
inch drill bit. Bendfthe aluminumiin a vise or on the edge
of a table, as shown in figure.10
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Fig{lré .10 ”Cutting ,drilling and bending guide fbr tail
section.

WIRELESS CAMERA :

We are using a wireless CCD camera, which are
commonly available in the market. This camera works on
12 volts DC supply. The camera has a receiver, which is
placed in the remote station. Its output are in the form of
audio and video signals. These signals are directly sent to
a television or a computer through a tuner card. This CCD
camera is placed on the robot. The camera captures the
audio and video signals and sends those signals to the
remote station and with the help of the camera receiver
which is connected to the television or a computer
through we will be able to see the captured signals. This
is a mini wireless monitoring video camera and wireless
receiver set for home and small business surveillance,
security and is used by us for demonstration purpose.
Robot vision systems are getting better at detecting
humans in a "scene,"tracking moving objects, making out
saturated colors, and roughly understandin g three-
dimensional objects. They still struggle with telling men
from women,interpreting objects if the camera is in
motion, determining what materials objects are made of,
and determining "gaze direction” (where the person is
looking). Honda has made some advances with the latter
problem. The current version of its Asimo humanoid can
tell where a person is looking if the person both looks at
and points to the target object. Encoders— Optical or
magnetic sensors that "read" the rotation of a robot's
wheels to measure distance traveled.
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SOFTWARE IMPLIMENTION:
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CONCLUSION:

The primary need for our paper would be
accuracy. We have been able to view the things accurately
that are currently happening in the surrounding area.
Our design has not caused any sort of disturbances. The
robot will move depending on the motor direction based
upon the input we give through command by remote
section unit. It display the current operation is going on
as example left robot, near to object, clear up. Also due to
use of camera we get the remote area information at base
station on LCD without going there. At the war field, by
using this snake we scan thefarea. It will reduce the risk
to life involved in the process. Ease of obtaining
information and greater \ reliability. Storage of
information and data. We alsa hope to impreve the scope
of this project in the)future so asito make itapplicable in
the actual field. An jinfrared ‘sehsor board will be
fabricated to give the), snake “obstacle avoidance
capabilitiesgpWireless camera will give better visual
feedback. Using RF communication e can see the area
in front of robosnake.VB based software gives us more
user friendly interfacey While dncluding few .dll files in
Windows XP, we can cammunicate with PC parallel Port
and“ we cany control| and monitoring the robots
movements.

FUTURE ENHANCEMENT:

We can connect this system directly to internet
byhusing| zig-bee with Wi-Fi. By using internet we can
control the system via remote location. In the future we
can use GPS for accurate positioning of the robot on
uneven surfaces as well as increasing the range of
scanning. Use of multiple sensors such as Ground
Penetrating Radar (GPR) for accurate detection of all
kinds of landmines.
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