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Abstract:  As of  late,  with the progress of electronic and control  advancements,  robots are being structured not
exclusively to perform computerized errands, yet in addition to serve in different fields, for example, instruction,
stimulation,  cleaning,  security,  visit  managing,  and  natural  investigation.  Among  the  different  kinds  of  robots,
walking robots are less steady than wheeled ones. In addition, it is likewise realized that controllers, when required to
multiplex and create PWM signals for controlling servo activation, may neglect to deal with multi-hub control and
other outside errands all the while. Subsequently, robots proposed for both detecting and correspondence intentions
are regularly planned as wheeled robots instead of walking robots. This examination plans to build up a minimal
effort walking robot that is equipped for investigating the earth in a mobile way and transmitting ecological data to
the PC end through a Bluetooth module. In this investigation, a hexapod robot is structured as a test bearer and is
coordinated with a solitary chip and an assortment of detecting gadgets for ecological recognition. The single chip is
combined with a CPLD, which controls the incitation of servos and along these lines empowers motion of the hexapod
robot.  All  the  more  especially,  the  single  chip  is  combined  with  ultrasonic  sensors,  infrared  sensors,  a  biaxial
accelerometer, an electronic compass, a temperature sensor, an infrared human-body sensor, and a Bluetooth module
in order to understand a moving gadget fit for walking and high-affectability detecting.
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INTRODUCTION

Robots can be found all over the place. One of the
most  significant  piece  of  a  robot  is  its
undercarriage.  There are a few fundamental  body
types: wheeled, followed and legged chassises [1].
Wheeled  chassises  are  quick,  however  not
reasonable  for  unpleasant  territory.  Followed
chassises  are  slower,  however  increasingly
reasonable to tough territory. Legged chassises are
very  moderate  and  increasingly  hard  to  control,
however  incredibly  vigorous  in  unpleasant
territory.  Legged  chassises  are  fit  to  cross
enormous gaps and can work much in the wake of
losing a  leg.  Many looks into were  acted  in  this
field  in  recent  years,  due  to  its  huge  potential.
Legged chassises are particularly perfect for space
missions. There are additionally a few activities in
military inquire about. 

Plan to make a modest legged stage, which would
permit  research  and testing of  walking  chassises.
Make a system with numerous sensors that permits
the  case  any  development  or  conduct.  The  robot

ought  to  be  driven  from remotely  associated  PC
and  should  send  every  single  accessible  datum
from sensors, which will be shown on the PC in the
UI program. This stage ought to be all inclusive,
anybody could interface with the robot and drive it
and anybody may associate and send his very own
information to the UI program of the control PC.
Some portion of the issue is the plan and usage of
hexapod  stride  calculations,  for  example,  tripod,
and wave or swell (Fig. 2). It is additionally critical
to  make  and  program  a  system  into  the
microcontroller  unit  (MCU)  of  the  robot,  which
would have the option to perform given calculation
by  changing  the  servomotor  edge  at  the  perfect
time [2]. There are a few organizations, which are
creating hexapod robot models and stages.  Name

Lynxmotion  or  Trossen  Robotics  [3].  The  two
organizations offer an assortment of leisure activity
and  research  level  robot  units  and  parts.  They
likewise  offer  a  few  kinds  of  hexapods.  These
robots vary in the body shape and leg development.

95



 ISSN (Online) 2394-2320

International Journal of Engineering Research in Computer Science and Engineering 
(IJERCSE) 

Vol 4, Issue 6, June 2017

All  robots  accompany programming,  which gives
control  of  servomotors  utilizing  opposite
kinematics and making custom strides. Robot packs
are  sold  for  about  $1,000,  contingent  upon  the
variant.  Although a  few arrangements  as  of  now
exist and have incredible potential, every last one
of them has some impediment. The first is value,
which is very high, about $1,000 apiece.  Another
interruption is gear of the robots. The vast majority
of  the  accessible  robots  have  restricted
development  alternatives,  such  as  missing  foot
sensors,  which  are  hard  to  introduce  later,  or
servomotor  type  with  inadequate  force  or
highlights.  Likewise  the  batteries  are  frequently
worked in the body and it is troublesome or even
unimaginable to expel them. 

Figure 1: Typical hexapod design
As a result of these detriments, chose to fabricate
another robot (Fig. 1). This new robot is able to do
similar  developments  like  business  forms  and
attempts to evacuate their negatives. Robot is made
of  aluminium  profiles,  due  to  their  simple
accessibility  and  adequate  quality.  In  contrast  to
business forms, this hexapod has likewise a wide
assortment of sensors and hardware,  as ultrasonic

sensors  [4], LCD show, encoders,  foot sensors or
camera. All the data from the sensors are sent to the
PC and showed in the UI program. It is additionally
conceivable  to  utilize  a  library,  which  permits
perusing of the considerable number of information
from the robot  and  sending directions to  it.  This
robot can walk utilizing tripod, wave or wave step
and is additionally equipped for pivot. Every leg is
outfitted  with  a  power  delicate  resistor  to
distinguish  ground  and  each  servomotor  has  an

encoder to decide joint's present position. Sensors
can  identify  interruptions  to  stay  away  from
crashes. All occasions and data can be checked in
Hexapod Control Room.

The  main  hexapods  can  be  recognized  as  robots
dependent on an inflexibly foreordained movement
so that an adjustment to the ground was unrealistic.
Early investigates during the 1950s were centered
on doling  out  the  movement  control  totally  by a
human  administrator  physically.  One  of  the
principal  fruitful  hexapod  robot  was  built  at
University  of  Rome  in  1972  (Fig.3  1)  as  a  PC
controlled walking machine with electric drives. In
the center 70s, at the Russian Institute of Sciences
in  Moscow,  a  six-legged  walking  machine  was
created  with  a  numerical  model  of  movement
control. It was furnished with a laser filtering range
discoverer  and  was  associated  with  a  two-PC
control  system. In 1976, Masha hexapod walking
robot  was  structured  at  Moscow State University
(Fig.  3).  The  robot  had  a  rounded  hub  body,
explained legs with three DoFs. 

Figure 2: Walking Gaits

LITERATURE REVIEW

The  hexapod  had  the  option  to  arrange
interruptions  utilizing  contact  on  the  feet  and  a
closeness sensor. Ohio State College in 1977 built
up  a  six-legged  insect  crawly  like  robot  system

called "OSU Hexapod” [5]. This hexapod was kept
fastened  and was  made to  walk short  separations
over  deterrents  in  1983,  Carnegie-Mellon
University  built  up  a  "Six-Legged  Hydraulic
Walker",  a  first  man-conveying  hexapod  fit  for
exploring harsh landscape utilizing various kinds of
walks.  The hexapod utilized a blend of hydraulic

97



 ISSN (Online) 2394-2320

International Journal of Engineering Research in Computer Science and Engineering 
(IJERCSE) 

Vol 4, Issue 6, June 2017

driven feedback, PC control and human control and
was  about  2.5  m  long  and  a  similar  width.  It
weighted around 800 kg and was controlled by a 13
kW gas  engine.  In  1984,  Odetic  Inc.,  California,
USA,  created  Odex  I,  a  six-legged  radially
symmetric hexapod robot which utilized a locally
available  PC  to  play  back  pre-customized
movements (Fig. 3). Its locally available PC could
be worked remotely and the robot moved under its
own capacity. 

Utilizing remote human control or the pre-recorded
movements,  the  hexapod  could  climb  snags,  for
example, stairs or a pickup truck. Odex I weighed
136 kg; every leg had the option to lift 180 kg. In
1985, the "NMIIIA" Hexapod Manned Rover was
created in Russia. This hexapod was intended for
examining  the  walking  propulsive  gadget  and
control system. NMIIA had a mass of 750 kg; its
heap conveying limit was 80 kg; travel speed was
0.7 km/h. In 1989, the Ohio State University begun
the Adaptive Suspension Vehicle venture. The six-
legged  robot,  appeared  in  Fig.  1,  utilized  water
powered  incitation  being  fuelled  by  an  interior
ignition engine. A human had the option to work it
through a joystick while the individual control of
every  leg  was  guaranteed  by  a  focal  PC.  As
fundamental qualities, its 250 kg payload limit, and
the  likelihood  to  outperform  1.8  m width  trench
and climb vertical strides of greatest 1.65 m ought
to be referenced. A hexapod walking robot named
Aqua  robots  was  built  in  1989  and  utilized  for
submerged estimations of  ground profiles  for  the
development  of  harbors.  A  little  hexapod  robot
named Genghis with 0.35 m length and 1 kg weight
was created around the same time. The conduct of
Genghis was not expressly controlled, be that as it
may, was worked by including layers of control top
of  existing  less  difficult  layer.  This  methodology
was  extraordinary  to  the  more  conventional
strategy for task decay. 

Attila and Hannibal hexapod robots were worked in
the  Mobot  Lab  in  the  mid-1990s;  they  were
extremely  complex  self-sufficient  robots  for  their
size, having more than 19 degrees of opportunity,
more  than  60  tangible  information  sources,  eight
microchips and continuous conduct. TUM Walking
Machine  was  created  in  1991.  The  robot  was

structured  and guided like a  stick creepy crawly;
the control system was acknowledged as a neural
structure.  “AMBLER  (Autonomous  Mobile
Exploration Robot)” was a hexapod robot created
by the Jet  Propulsion Laboratory during the mid-
90s for working under the specific imperatives of
planetary landscape [6]. The robot was around 5 m
tall, up to 7 m wide, and weighed 2500 kg. While
most  robots  twist  their  legs  to  step  and  walk,
Ambler's legs stay vertical, while they swing on a
level plane, embracing a telescope like relocation to
contact the ground.

    

(A)
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(D)

                            (E)                                        

Figure 3: (A) University Of Rome’s Hexapod;
(B) MASHA Hexapod; (C) OSU Hexapod; (D)

ODEX I Hexapod; (E) ASV Hexapod.

PRINCIPLE OF OPERATION

The exhibition of legged robots profoundly relies
upon the picked stride parameters. Additionally, the
change between distinctive territory types presents
clashing  destinations  for  the  walk  parameter
decision.  The  outcomes  displayed  in  appear  the
confinements  of  utilizing  consistent  walk
parameters for moving on different surface sorts. A
flexible  setup  of  the  leg  output  benefits  in
proficiency and mobility of the robot on unpleasant
landscape.  Interestingly,  a  similar  leg  design
prompts  significant  expense  of  velocity  on  level
landscape.  Parameter  adjustment  regarding  the
qualities  of  the  ground  is  proposed  to  improve
movement  on  changing  landscape.  Parameter
adjustment  of  legged  systems  is  additionally
appeared in for a unique biped with a tie blast and
for a quadruped in with an emphasis on actualizing
a neural system model in light of organic ideas. A
half and half control design that empowers a legged
robot to self-governing navigate lopsided landscape
and to adjust the step parameters relying upon the
territory  qualities.  The  robot's  independence  is
accomplished by utilizing visual-inertial odometer
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on a uniquely constructed equipment arrangement.
Besides,  the  proposed controller  is  assessed  on a
genuine hexapod robot,  Weaver.  The cross  breed
controller presents: 

• Efficient  and  stable  velocity  by  adjusting
stride  tallness,  walk  recurrence  and  virtual
firmness.

• Exteroceptive  landscape  discernment
technique  for  parameter  adjustment  of  a
responsive control design. 

• Increased  independence  by  consolidating
worldwide  route  system  with  controller
adjustment.

WORKING

1.1 Body Construction 

A hexapod robot during this venture. This hexapod
has rectangular body type – it has two gatherings of
legs,  three  on  each  side.  Every  leg  has  three
degrees  of  opportunity  and  is  fuelled  by  side
interest servomotors HS-5485HB on coxa and tibia
joints  and  HS-5645MG  on  femur  joint  (Fig.  4).
Servomotors  are  furnished with encoders  and leg
bases  are  outfitted  with  power  touchy  sensors  to
identify  ground  [7].  Servomotors  must  be
adequately  ground-breaking,  contingent  upon  the
ideal  conduct.  In  the  event  that  tripod  walk  is
required,  at  that  point  each  engine  on  the  center
legs must be sufficiently good to hold half of the
heaviness of the robot. It is imperative to pick an
appropriate  material  for  the  body.  It  must  be
sufficiently strong, yet not very overwhelming. In
this  way aluminium profiles  were  picked  for  the
body  development.  They  are  very  light-weighted
and strong enough. Moreover,  they are accessible
in different sizes and shapes and are anything but
difficult to deal with. Robot is made of 25 mm and
60 mm profiles.  Structure of the leg is  appeared.
The robot is 70 cm long, 47 cm wide and 6 cm high
and weighs 4.3 kg. The cost of parts on the robot
(body, servomotors, MCU) is about $ 500, which is
a  large  portion  of  the cost  of  the  business  form.
Another $80 costs Raspberry Pi, sensors and frill. 

Figure 4: Leg Structure

1.2 Robot Electronic System 

So  as  to  control  the  robot  there  must  be  some
control  unit.  The  open-source  electronic  stage
Arduino  Mega  2560,  which  depends  on  MCU
Atmega2560, was picked to drive the servomotors
and  sensors  on  this  robot.  Arduino  board  is

associated with the Raspberry Pi  [8] by means of
USB link. The entire plan is in Fig. 5. All sensors
like  sensors,  LCD  show,  memory  card,  GPS
module  or  power  touchy  resistors  are  associated
with Arduino. LCD show is associated by advanced
pins  utilizing  incorporated  Hitachi  HD44780
driver, which permits 4- bit or 8-piece mode. The
4-piece  mode  requires  seven  I/O  pins  from  the
Arduino, while the 8-piece mode requires 11 pins.
There are likewise 18 servomotors associated with
computerized sticks and driven by MCU's clocks.
Raspberry Pi is a smaller than usual PC the size of
a credit card, to which a standard screen, a console
and a mouse can be associated.  It  has amazingly
low  force  utilization  (max.  3.5  W)  and  can  run
Linux based working system Raspbian. 

There are a few models, which contrast in RAM,
the number of USB ports or GPIO pins. Raspberry
Pi is outfitted with a USB Wi-Fi dongle, which is
associated with a remote system, what's more, runs
Qt  customer program,  which  can discover  the IP
address of the server and 
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Figure 5: Electronic System of Robot

Gets associated with it. Sensor information are sent
to a PC after  productive association. Customer is
moreover fit for reconnection after separation. All
sensors and servomotors are associated and driven
by Arduino board. Servomotors are constrained by

MCU's clock utilizing VarSpeedServo  [9] library.
Robot  is  additionally  outfitted  with  ultrasonic
separation  sensors  HC-SR04  –  sensors.  These
sensors can gauge good ways from 2 cm to 400 cm.
It  has  4  pins  –  Vcc,  ground,  trigger  and
reverberation. 

Robot  is  furnished  with  eight  sensors,  three  in
front, and three in back and two on sides. Sensors
are associated utilizing MCU's advanced pins and a
multiplexer.  Leg  structure.  From  left:  body  is
associated with the coxa utilizing coxa joint, which
permits forward and in reverse revolution. Coxa is
then  associated  with  the  femur  and  femur  is
associated with the tibia, which permits lifting and
laying.  On  the  off  chance  that  the  robot  should
stroll  crosswise over rough landscape,  it  must  be
ready to identify ground. In this manner every leg
is  furnished  with  power  delicate  resistors,  which
are  superior  to  material  switches,  since  they  can
identify level of weight on the leg. This is utilized
for  robot  adjustment.  To decide  the weight  force
sensitive resistor is associated with A/D converter
utilizing voltage divider. The robot likewise has a
GPS module to decide its position furthermore,  a
SD card to store logs and setup records. Other than
of the sensors, the robot is outfitted with a two-line
LCD show, which shows fundamental  data about
the robot, for example, battery level, the name or
the  chose  step.  Energy  to  the  whole  system  is

provided by one 11.1 V Li-Po battery[10], which
can supply up to 60 A. This force is adequate for all
servomotors and gadgets. Yet, servomotors require
6 V power supply and gadgets require 5 V power
supply.  In  this  way,  the  robot  is  outfitted  with
voltage  controllers.  Each  servomotor has  its  very
own controller and there is one more controller for
hardware.  Exchanging  voltage  controller  were
utilized to diminish power utilization. 

1.3 Hexapod Control Software 

The product of the robot can be separated into three
sections – a PC Qt UI program, a Raspberry Pi Qt

program  and  an  Arduino[11] C++  program.
Information from Arduino are sent to the Raspberry
Pi through a sequential port and afterward to a PC
over Wi-Fi. 

1.3.1 Hexapod Control Room 

Hexapod[12] Control Room is UI program (Fig. 6)
structured in C++ and Qt [14], which is utilized to
control servomotors, strides and screen sensors of
the robot. It  moreover shows genuine situation of
the robot legs from the top and the back view and
gives direction and log windows. 

Figure 6: UI Screenshots of Hexapod Control
Room

Server  permits  up  to  10  associations.  It  is
conceivable to switch among the associated robots.
Idle  robots  are  naturally  expelled.  There  was
likewise created Qt library for custom and outside
applications.  It  permits  to  make  a  server,  which
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makes  association  with  the  customer  and  returns
the crude  information from the customer.  This is
helpful  when  creating  custom control  application
for the hexapod robot. 

1.3.2. Robot Client Program 

This program runs on Raspberry Pi and speaks with
Hexapod Control Room and Arduino MCU. UI is
appeared. After the program begins, it attempts to
associate with the server. The IP address is found
utilizing  communicate  messages  and  customer
requests another identifier. The server answers with
another  identifier  and  requests  the  sort  or  rejects
association. Customer sends the sort and name in
the long run. After trade of these messages the new
robot  is  included  into  the  server  UI  and  the
customer begins to send information from sensors,
which  are  shown in the Hexapod Control  Room.
For  starting  association  TCP  attachments  were
utilized to forestall association disappointments, be
that as it may, sensor information are sent through
UDP  attachments,  which  have  better  and  permit
constant correspondence. 

1.3.3. Arduino Program 

MCU on Arduino runs program, which speaks with
the Raspberry Pi over USB sequential port. When
approved  from  the  Raspberry  Pi,  the  program
begins  sending  information  from  sensors  over
sequential port. It likewise controls all servomotors,
oversees sonar estimations and gets directions from
the  PC.  It  is  likewise  critical  to  keep  the
fundamental  program circle  non-blocking.  In  this
way singular advances are performed concurring to
the schedule structure, which is like the following
occasion calculation. The means are arranged and
put away in the schedule structure as indicated by
their beginning occasions. When playing out a step,
first  thing  from  the  schedule  is  chosen  and
executed.  So  the  non-blocking  execution  of  the
fundamental circle is accomplished, which enables
different  occasions to be performed.  The robot is
prepared by ultrasonic sensors to find obstructions
around the robot. On the off chance that separation
estimation  is  required,  a  short  heartbeat  is
transmitted  to  the  trigger  pin,  which  causes  the
arrangement of a few ultrasonic waves. Waves are
reflected  in  nature  and  are  distinguished  by  the
collector.  Based on the time passed from sending

waves  the  separation  can  be  determined.  Since
estimating  the  time  utilizing  Arduino's  pulse  in
work produces delay, obstructs were utilized.

CONCLUSION

A Hexapod  robot  was  structured,  developed  and
tried during this venture. Robot can walk utilizing
tripod,  wave  and  swell  strides  and  it  is  outfitted
with  ultrasonic  sensors,  force  sensitive  resistors,
encoders and LCD show. Ground sensors on legs
permit ground discovery, so the robot can stroll in
tough territory. An Arduino Mega 2560 board was
chosen as the fundamental control unit. This board
is prepared by Atmega2560 microcontroller and all
peripherals  are  associated  with  it.  Arduino  is
associated  by  means  of  USB  sequential  port  to
Raspberry  Pi,  a  small  scale  PC,  which  gives
association  with  the  control  PC  through  Wi-Fi.
There  was  planned  UI  program  in  C++  and  Qt,
which permits to control and screen robot. Program
imagine  legs  positions,  shows  information  from
sensors and permits sending directions to robot. It
likewise enables the client to make custom walk,
which  can  be  either  tried  on  the  robot  or
reproduced  in  the  UI.  Association  with  control
program  is  programmed.  Performed  tests  appear,
that  the  robot  is  prepared  to  do  very  exact
development, even in tough territory. 

The  cost  of  segments  on  the  robot  (body,
servomotors, MCU) is about $ 500. Another $ 80
cost  Raspberry  Pi,  sensors  furthermore,
embellishments.  In  our  future  work  it  needs  to
include in the examination of controlling hexapod
robot  utilizing  development  procedures  like  focal
example generators.
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