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ABSTRACT

Robots are playing an important role in the military
application. Most of the work in the military is dangerous for
human being. In a war field or rescue operation a soldier
needs to take his own way to reach the destination. Most of
the ways are dangerous for a soldier. Hence robot replaces the
soldier and path planning is depending on the image
processing and microcontroller based embedded system.
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1. INTRODUCTION

Presently a day's need of the robot is expanding as a result of
robot's effectiveness at work. The independent robot meets
expectations without human intervention. Zones like military,
ATM stalls, and atomic reactors so on are utilizing robots [1].
To pick-up surgical tools from a tray and place the tools into
different trays according to the types of the surgical tools a
robotic system using a Baxter research humanoid robot. To
identify the location of the tools in a tray vision-based robot
manipulation system is wused. [2]. Real-time gesture
recognition is mandatory for gesture based human-robot natural
interaction. Gesture is recognized using rule-based approach
whenever the three skin-like regions at a particular image frame
match with the predefined gesture [3].

The wireless camera fixed on the robot will capture the image
in front of its viewing range and the object tracking is realized
by SAD algorithm [4]. Sum of Absolute Difference (SAD)
algorithm is used for the implementation of the proposed
image processing algorithms. It works on the principal of
image subtraction. The developed algorithm is validated in
real time by Change-based moving object detection method

(5]

Path planning of Robot is one of the challenging fields in the
area of Robotics research. An intelligent system is considered
to be a device/robot having an antenna connected with the
sensor-detector system [6]. Model-based programming solves
the complexity of programming embedded systems,
interaction between sensors, actuators, and control processors
[7]. In this work image processing using MATLAB [8] and
the robot is implemented by 8051 microcontroller [9] for the
desired path arrangement.

2. BLOCK DIAGRAM AND ITS
EXPLANATION

The block diagram of vision and embedded based military
robot is as shown in the figure 1.
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Figure 1: Block Diagram of the Military Robot

The camera captures the image of the proposed path of the
robot and later handover to computer for processing. Based on
the image substraction method,the present and previous
images will be compared. Depending on the difference value
of the pixels, i.e.,nonzero or zero object on the moving path
will be identified. This path information will be sent to the
8051 microcontroller through MAX 232 level shifter. The
microcontroller decodes the data and send the command to the
DC motors (robot) accordingly.

3. WORKING PRINCIPLE

The working principle of the military robot is as shown in the
figure 2. Camera captures the video (converts to image).
Convert the colour image to binary image for the further
processes. Determine the difference between the current
image and previous image. After the comparison process if
the difference is non-zero a new object (obstacle) is identified.
Using the MATLAB software finds the position of the object
based on the pixel position method and hence the proper path
for the robot also established.
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Figure 2: Flow Chart of the Working Principle

4. RESULTS AND DISCUSSION

To track the object through the path of the robot, the object
position should be determined. Applying the SAD
algorithm[6] for the current image as shown in the figure 3
and the previous image shown in figure 4the result of
differing image with labeled is as shown in the figure 5.
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Figure 3: First Image to be compared

Figure 4: Second Image to be compared
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Figure 5: Differing Image

The final prototype of the military robot is about to move
right as illustrated in the figure 6.
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Figure 6: Prototype of Military Robot

5. CONCLUSION

The moving object in the path of the robot is determined
applying the SAD algorithm. The robot takes its path by
avoiding the object position to reach the target. The path
planning is depending on the image processing and
microcontroller based embedded system.

6. ACKNOWLEDGMENTS

Our thanks to the Skyfi Labs Coimbatore, India for providing
the lab and training facility to prepare the robot.

7. REFERENCES

[1] Sandeep Bhat and Dr. M. Meenakshi, “Embedded
System based Waiter and Military Robot Path Planning”,
IEEE International Conference  on Control,
Instrumentation, Communication and Computational
Technologies (ICCICCT) 2015, 2015, pp.527-531

[2] Tirtharaj Dash, Goutam Mishra and Tanistha Nayak, “A
Novel Approach for Intelligent Robot Path Planning” ,
Proceedings of National Conference in AIRES-2012,
Andhra University, India ,2012,pp.388-391

IJCA™ : www.ijcaonline.org

International Journal of Computer Applications (0975 — 8887)
Volume 148 — No.5, August 2016

[3] Huan Tan ; Software Sci. & Analytics, GE Global Res.,
Niskayuna, NY, USA ; Yi Xu ; Ying Mao ; Xiangiao
Tong, “An integrated vision-based robotic manipulation
system for sorting surgical tools” , |IEEE International
Conference on Technologies for Practical Robot
Applications (TePRA),_2015,pp. 1-6.

[4] P. K. Das, S.C. Mandhata, C. N. Panda and S. N. Patro,
“Vision based Object Tracking by Mobile Robot” ,
International Journal of Computer Applications, VVolume
45,No.8, May 2012,pp. 40-41

[5] Sandeep Bhat and Dr. M. Meenakshi, “Robotic Based
Security System Using Image Processing” , IEEE Fifth
International Conference on Signals and Image
Processing,ICSIP 2014,pp.20-25

[6] Md. Hasanuzzaman ; V. Ampornaramveth ; Tao Zhang ;
M. A. Bhuiyan, “Real-time Vision-based Gesture
Recognition for Human Robot Interaction” , IEEE
International Conference on Robotics and Biomimetics,
2004. ROBIO 2004, pp.413-418.

[7]1 Brian C. Williams, Michel D. Ingham, Seung H. Chung,
and Paul H. Elliott, “Model-Based Programming of
Intelligent Embedded Systems and Robotic Space
Explorers”, invited paper, proceedings of the IEEE, Vol.
91, No. 1, January 2003,pp.212-237

[8] Gonzalez and Woods, “Digital
ImageProcessing”,3"Edition, Prentice Hall, Pearson
Education, USA ,2008.

[9] Muhammad Ali Mazidi, Janice Gillispie Mazidi,Rolin D.
McKinlay, “The 8051 Microcontroller and Embedded
Systems Using Assembly and C”, Second Edition,
Pearson’s Education, 2009.

25


http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Huan%20Tan.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Yi%20Xu.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Ying%20Mao.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Xianqiao%20Tong.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Xianqiao%20Tong.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Xianqiao%20Tong.QT.&newsearch=true
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7172788
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7172788
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7172788
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Md.%20Hasanuzzaman.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.V.%20Ampornaramveth.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Tao%20Zhang.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.M.%20A.%20Bhuiyan.QT.&newsearch=true
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10204
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10204
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10204
http://www.pearsoned.com/
http://www.pearsoned.com/
http://www.pearsoned.com/

