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 This research work describes the design and simulation of hexapod robot which is under construction for 
The robo was chosen because of its incredible running and hiking capabilities.  The robot is considered with six legs. The fr
back legs, five, four, and three degree of DOF correspondingly, to allow it to a brain
onto which additional sensory components could be added, or which could be programmed to achieve increasingly complex motions
main scheme is to place a high range lens camera to the top of this robot
mobile platform’s camera is equipped with infrared or night vision This work will be mainly useful in the borders to protect 
from the enemies who are approaching at unanticipate
allegations like tree scandals. 
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INTRODUCTION 
 
 A hexapod robot is like a mechanical vehicle 
that walks on six legs. It has 3 joints in legs. In each 
joint a motor is fixed. These robots can have three 
degree of freedom and it can move with 45 degree 
angle. The concept of creating the hexapod robot is 
to operate autonomously dates back to classical time, 
this robot has been seen to mimic animalic behavior 
and often manage takes in a similar fashion. The 
hexapod robot can precisely reproduce the three 
dimensional kinematics measured from the particular 
motion (e.g. walking, stair climbing, jumping or 
lifting) to ensure that the magnitude and direction of 
loads applied to the joint closely approximate those 
produced during everyday activities of daily living. 
While the hexapod robot has been designed for 
biomedical research, it can be used to test any 
material or device in simple uniaxial or more 
complex, three dimensional combined loading 
directions. All the previous work shows that the 
performance of a robot is incorporated into its 
mechanical design. A prototype model of hexapod 

, American-Eurasian Network for Scientific Information publisher

 
 

JOURNAL OF APPLIED SCIENCES RESEARCH
 

ISSN: 1819-544X       EISSN: 1816-157X 
 

http://www.aensiweb.com/JASR                                                                             2015 December

.                                                                                                         

Assistant Professor, Department of EEE, SNS College of Technology, Tamilnadu, India
jrbenyje@gmail.com 

Design and Implementation of Hexapod Robot for Security Purpose in Defence 

Assistant Professor, Department of EEE, SNS College of Technology, Tamilnadu, India 

College of Technology, Tamilnadu, India 

23 December 2015 

© 2015 AENSI PUBLISHER All rights reserved 

ABSTRACT 

This research work describes the design and simulation of hexapod robot which is under construction for 
The robo was chosen because of its incredible running and hiking capabilities.  The robot is considered with six legs. The fr
back legs, five, four, and three degree of DOF correspondingly, to allow it to a brainy impersonator. This robot will serve as a platform 
onto which additional sensory components could be added, or which could be programmed to achieve increasingly complex motions
main scheme is to place a high range lens camera to the top of this robot to capture the images in the surrounding range. In addition, the 
mobile platform’s camera is equipped with infrared or night vision This work will be mainly useful in the borders to protect 
from the enemies who are approaching at unanticipated time and in the forest department for finding the persons those are involved in 

A hexapod robot is like a mechanical vehicle 
that walks on six legs. It has 3 joints in legs. In each 
joint a motor is fixed. These robots can have three 
degree of freedom and it can move with 45 degree 
angle. The concept of creating the hexapod robot is 
o operate autonomously dates back to classical time, 
this robot has been seen to mimic animalic behavior 
and often manage takes in a similar fashion. The 
hexapod robot can precisely reproduce the three 
dimensional kinematics measured from the particular 

tion (e.g. walking, stair climbing, jumping or 
lifting) to ensure that the magnitude and direction of 
loads applied to the joint closely approximate those 
produced during everyday activities of daily living. 
While the hexapod robot has been designed for 

omedical research, it can be used to test any 
material or device in simple uniaxial or more 
complex, three dimensional combined loading 
directions. All the previous work shows that the 
performance of a robot is incorporated into its 

ototype model of hexapod 

robot was designed and the detailed description of 
hexapod robot is discussed below,
 
2. Proposed hexapod robot: 
 The hexapod robotic system proposed here is 
developed with bearing in mind several abilities such 
as moving on irregular paths, overcoming obstacles, 
climbing and going downstairs, without 
compromising in stability and keeping a low overall 
weight. After several iteration geometric model was 
developed. Our proposed system has 10 
microcontrollers and various algorithms is
sensor processing and basic motion control. Higher 
level software can be written on C++/Matlab and it 
can be implemented into the robots DSP processor 
which has really high processing abilities. 
 The proposed design consists of 5 PCB’s (2 
MSP controller on each).From these 5 boards,3 are 
for controlling the legs, the other two are for 
processing signals from 2 gyroscopes,2 
accelerometers,2 radars and several IR collision 
detectors. Also every leg has an accelerometer and a 
force sensor in its foot. The communication with the 
computer is realized wirelessly by the help of an 
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lar paths, overcoming obstacles, 
climbing and going downstairs, without 
compromising in stability and keeping a low overall 
weight. After several iteration geometric model was 
developed. Our proposed system has 10 
microcontrollers and various algorithms is used for 
sensor processing and basic motion control. Higher 
level software can be written on C++/Matlab and it 
can be implemented into the robots DSP processor 
which has really high processing abilities.  

The proposed design consists of 5 PCB’s (2 
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integrated high speed access point. A video interface 
is implemented for connecting 2 digital high 
resolution cameras. This is used for stereovisioning.  
The robots body is made from more than 150 
aluminium and steel parts. All are designed with 
AUTOCAD. All parts are manufactured from CNC 
machines. Our robot consists of Night vision sensor 
which is useful to sense any intruder attack in forests. 
This Night Vision Sensor Is Capable Of Capturing 
Person And Object And Specify Its Dimensions. By 
this way, this robot is useful in defence and forest 
applications where it will detect the intruder attack 
well in advance. 
 

 
 
Fig. 1: Block Diagram of Hexapod Robot. 
 
3. Hardware Details: 
 Electronic hardware used in this robot will 
consist of 18 HiTec brand servo motors to provide 
the 18 degrees of freedom required. Four suitable 
high torque servo motors have been tested to 
determine the best balance of weight, size, torque, 
current drawn and price. The current drawn proved to 
be the limiting factor. To minimize the current drawn 
by the robot, the lowest torque motor suitable for the 
task had to be chosen based on the testing. The servo 
control board selected for our design is the 
Devantech SD21 Servo Controller. This board is 
cheap and is able to control up to 21 servo motors. It 
is a simple board used to send and receive data via 
the I2C connection so as to allow the robot to be 
controlled by a series of integer numbers stored in its 
onboard array. The board can then generate the 
appropriate pulse widths required based on these 
input numbers. 
 
3.1 Selection of Controllers: 
 The controller used to control the servomotor is 
16 channel servo controller (SCI6 A). By this, 14 
servomotors are controlled simultaneously in a single 
board. This controller also provides sample GUI 
software to control from computer. Virtual Robotic 
Experimental Program is used to analyze the robotic 
activities. With the help of ARM, Neuro fuzzy 
controllers the movement activities are monitored. 
 
 

3.2 Actuators: 
 Actuators are used for the muscle movement of 
robot. It is present in the muscles as well as it is used 
for 360 degree movement of the robot.  
 
3.3 Ccd Sensors And Cmos Sensors: 
 Sensors is a device used to control the 
movement of robot. Infrared sensor is selected 
because of its high sensitivity and detection 
accuracy. Actually sensors are used in robot for 
detecting environmental condition and to sense an 
obstacle. These sensors are placed in an hexapod 
robot in such a way that it will sense an obstacle at 
200 m yard and prepare well before reaching that. 
This sensors are used to detect any person from 
certain distance and it will be helpful in 
defence/military and forest by protecting us from 
intruders. 
 
3.4 Servomotor: 
 In order to actuate/move a robot, motors are 
used. There are various types of motors available like 
AC, DC, Stepper and Servo motors. In this case 
servo motor is chosen which has 360 DOF. Among 
the several servomotors Cytron servomotors are used 
due to the lower cost of this motor compared to other 
servomotor suppliers but the performance are quite 
the same with the servomotor. There are total of 14 
pieces of servomotor needed to complete this work.  
 
3.5 Rasperry Pi: 
 It is a controller used to control the movement of 
robots.Program is dumped into the controller.The 
overall movement of the robot is controlled by the 
program.Program can be changed/modified 
according to the control requirements of the program 
requirements of the area.This is an advanced 
controller and the program can be easily loaded into 
the kit.Bipod robot cannot have more DOF whereas 
this hexapod robot can have 360 degree DOF. 
 
3.6 Manipulators: 
 Manipulators are joints in the robots. These are 
responsible for the movement of robots. In these each 
joint a servo motor is fixed. These motors are 
responsible for the overall movement of robot. 
 
4. Software Details: 
 Programming is done using Matlab and the 
compiler supplied for the Arduino board. Both 
software programs use simple programming 
language similar to C. Software carried onboard of 
the robot on the Arduino board will be used to 
interpret the serial communication from Matlab, and 
send the appropriate data to the servo control board. 
The current version of the software onboard the 
Arduino reads in an integer number from Matlab, 
breaks it into integer representations of its 
hexadecimal low and high bytes, and then sends it to 
the appropriate address in the Devantech in order to 
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set the pulse width for a desired servo position. The 
pulse width high and low bytes are sent with a speed 
and servo call integer in order to select the 
appropriate servo and travel rate. The Matlab portion 
of the software will handle the intensive positioning 
control. A Jacobian matrix will be used in order to 
calculate the positions of the servos to provide 
different leg tip positions. A leg travel path is drawn 
from these positions to achieve the desired motion. 
The data will be stored in a matrix of leg positions 
which will be read in by the Arduino and 
continuously updated on the Devantech 
 
Conclusion: 
 The merits of this hexapod robot configuration 
consist of walking control of a hexapod being easier 
than that of a biped robot, and the model can adjust 
its gait and leg movements to compensate for 
changes due to load and obstacles on the surface. The 
study of these systems involves several areas of the 
knowledge such as mechanical, electronic, computer 
science and eventually biometrics engineering. On 
the other hand, entertainment application is also an 
important target at this stage of both scientific and 
industrial development. It is expected that various 
kinds of entertainment applications will create a 
completely new market in the near future. 
 
6. Future Scope: 
 In future all the hexapod robots are made in such 
a way that it is designed with wings and these  robots 
are used to attack the unknown intruder by capturing 
the images and fight back to them by ejecting a 
poisonous material. In this way human effort of 
fighting is thereby reduced and the safety of our 
soldiers is guaranteed. This work can also be used in 
Forest to capture the intruder attack well in advance. 
 
References 
 
1. Alexander, R., N. Mc, 1990. "Three uses for 

springs in legged locomotion," International 
Journal of Robotics Research, 9(2): 53-61. 

2. Beer, R.D., R.D. Quinn, H.J. Chiel, R.E. 
Ritzmann, 1997. Biologically-inspired 
approaches to robotics. Communications of the 
ACM, 40(3)  

3. Burrows, M., 1995. Motor patterns during 
kicking movements in the locust. J Comp 
Physiol A., 176: 289–305 

4. Comer, C.M., L. Parks, M.B. Halvorsen, A. 
Breese-Terteling, 2003. “The antennal system 
and cockroach evasive behavior. II. Stimulus 
identification and localization are separable 
antennal functions”. J .Comp Physiol A., 189(2): 
97-103. 

5. Cruse, H., 1976. The control of body position in 
the stick insect (Carausius morosus), when 
walking over uneven surfaces. Biol Cybern, 24: 
25–33. 

6. Cruse, H., 1980. A quantitative model of 
walking incorporating central and peripheral 
influences. I. The control of the individual leg. 
Biol Cybern, 37: 131–136. 

7. Cruse, H., 1990. What mechanisms coordinate 
leg movement in walking arthropods TINS, 13: 
15–21. 

8. Cruse, H, C. Bartling, D.E. Brunn, J. Dean, M. 
Dreifert, T. Kinderman, J. Schmitz, 1995. 
Walking: a complex behavior controlled by 
simple systems. Adapt Behav, 385–418. 

9. Delcomyn, F., 1971. The locomotion of the 
cockroach Periplaneta americana. J Exp Biol., 
54: 443–452  

10. Dresden, D., E.D. Nijenhuis, 1953. On the 
anatomy and mechanism of motion of the 
mesothoracic leg of Periplaneta americana. Proc 
Kon Ned Akad Wetensch C., 56: 39–47 

11. Durr, V., C. Brenninkmeyer, 2001. The use of 
the antennae in tactile obstacle localization in 
the walking stick insect. Congr Neuroethol, 5: 
220. 

12. Dürr, Konig, Kittmann, 2001. “The antennal 
motor system of the stick insect carausius 
morosus: anatomy and antennal movement 
pattern during walking”. J. Comp Physiol. A 
187: (131-144). 

13. Espenschied, K.S., R.D. Quinn, H.J. Chiel, R.D. 
Beer, 1995. IEEE Robot. and Automat. Video 
Proc., Nagoya, Japan. 

14. Espenschied, K.S., R.D. Quinn, R.D. Beer, H.J. 
Chiel, 1996. "Biologically based distributed 
control and local reflexes improve rough terrain 
locomotion in a hexapod robot,"Robotics and 
Autonomous Systems, 18: 59-64. 

15. Full, R.J., 1993, "Integration of individual leg 
dynamics with whole body movement in 
arthropod locomotion," In R. D. Beer, R. E. 
Ritzmann, and T.McKenna (Eds.), Biological 
neural networks in invertebrate neuroethology 
and robotics,New York: Academic Press. 

16. Full, R.J., R. Blickhan, L.H. Ting, 1991. Leg 
design in hexapedal runners. Journal of Exper 
imental Biology, 158: 369-390. 

17. Gorassini, M.A., A. Prochazka, G.W. Hiebert, 
M.J.A. Gauthier, 1994. Corrective responses to 
loss of ground support during walking. I. Intact 
cats. Journal of Neurophysiology, 71: 603-610. 

18. orak, F.B., J.M. Macpherson, 1995. Postural 
orientation and equilibrium. Handbook of 
Physiology.New York: Oxford University Press. 


