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Abstract: - Unmanned ground vehicle is a smart autonomous vehicle that mainly capable to do tasks without the need
of human operator. the automated vehicle works during off road navigation and mainly used in military operation i.e.
detecting bombs, border patrol etc.This type of vehicle mainly use sensors to observe the environment and
automatically take decisions about its behaviour or pass this information to human operator who control the vehicle
through teleportation. There are many technique used to overcome the problems of UGV and can detect obstacles
during off road navigation. So in this paper, we proposed an image segmentation i.e. region based technique to
identify obstacles i.e. cars, trees, human that come in the path of UGV and used some parameters to calculates the
move of it during on road navigation.
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I. INTRODUCTION
Over the past few years, UGV has been used in different applications like military and civilian operations i.e. border
patrol, surveillance, law enforcement, hostage situation, police for some specific mission i.e. detecting and diffusing
bombs etc. The ability to detect obstacle autonomously is very crucial to the safety of mobile robots and robot navigation
[16, 20].UGV is a smart autonomous vehicle that is capable to do tasks in structured or unstructured environment without
the help of human operator. It use different type of sensors to sense the structured or unstructured environment then
based on sense it take the action and then pass the sensed information to the different computer operator at the different
location through the communication links .This type of automated vehicle can carry any thing that human can’t do
easily[1,2,3,4].
A. Classes of UGV
UGV are mainly classified into two classes:
 Remote operated
 Autonomous operated.
1) Remote Operated
It is a vehicle that operates with the help of human operator via a communication link. All the activities which are
performed by it are observed by the operator either through direct visual observation or remote use of sensor such as a
digital video camera. For examples a toy remote control car, explosives and bomb disabling vehicles. [20]
2) Autonomous Operated
It is an autonomous vehicle that mainly operates without the help of a human operator. This type of vehicle use
sensors to sense the environment which is then used by control algorithm to take a next action to achieve a goal. It has
the ability to learn autonomously. For example a Vislab’s autonomous car etc. [20]
B.HOW DOES UGV WORKS
Suppose an autonomous vehicle in which sensor fitted over the vehicle which sense the structured or unstructured
environment and then based upon senses it take the decision to achieve a goal and then pass the output to the computer
operator which is at the different location through communication link whose output is checked by human
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Fig 1: How does unmanned ground vehicle works
Image segmentation is one of the most important task in digital image processing and used in many applications i.e.,
medical, image compression, object detection, recognition tasks, satellite images etc [1, 2, 3, 4, 20].
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Image segmentation is the process of dividing an image into different segments i.e. set of pixels. Then extract the
meaningful information from segment part which is helpful to take the decision. [14].Segmentation can be done based on
two approaches: First approach is based on detecting discontinuities that means to partition an image based on abrupt
changes in intensity e.g. Edge detection. Second approach is based on detecting similarities that means to partition an
image into regions that are similar according to some predefined criteria e.g. Region growing, Region splitting and
Region merging. [14] Each approach has its own advantages and disadvantages. .First is Thresholding technique is a very
simple method for image segmentation which is basically used to separate foreground from a background of an image. It
is based on region i.e. properties (color, texture) of an image. Thresholding operation is mainly convert a multilevel
image into a binary image i.e., it decide a threshold T, to divide image into several regions and separate objects from
background. Any pixel (x, y) is considered as a part of object which is a foreground if its intensity is greater than or
equal to threshold value i.e., f(x, y) ≥T, else pixel belong to background [14].edge detection is also a method used for
image segmentation to detect edges between regions that have rapid change in intensity are extracted [1, 5,19] and linked
to form closed object boundariesEdge based segmentation algorithms are usually less complex and in these algorithms
edges are important features in an image to separate regions. Region based segmentation cover more pixels than edge
based and thus more information is available in order to characterize region. Region growing techniques are better in
noisy images where edges are difficult to detect [18]. Region growing methods can correctly make the regions that have
same properties [14]
In this paper, region based image segmentation technique is proposed to identify the obstacles that come in front of UGV
and also used some parameters to calculate the moves of UGV.
Section II describes the previous works that have done in unmanned ground vehicle. Section III then describes need and
significance of UGV and Section IV describe proposed methodology, Section V describes the conclusion.
II.
RELATED WORK
This section gives an overview of the related research that has been done regarding autonomous navigation for unmanned
aerial vehicles. Some of these are as following:Matthies, Larry, et.al [5] in this paper, authors developed a real time stereo vision system that uses Data cube MV-200
and a 68040 CPU board to sense terrain geometry and composition under night ,day and low visibility conditions. But
stereo still considered too computationally expensive for unmanned ground vehicle detect obstacles during off –road
autonomous navigation and also it provide sufficient quality of the range data and work in a limited range.
Somboon .H.et.al[6] in this paper, authors proposed an activity representation and probabilistic recognition
methods which are mainly used to detected and segmented events from video data automatically by a probabilistic
analysis of the shape, motion and trajectory features of moving objects. But main problem of these methods are tracking
a crowd of people, necessary for many surveillance applications, is also still very difficult due to self-occlusion and the
occlusion of the body parts with others.
Maria T.et.al [10] in this paper, the authors presented a dynamic visual attention method used to segment the scene into
moving objects—vehicles and pedestrians—and background, without using a reference image or modeling the
background. Its disadvantages is that parameter this parameter tuning does not depend on each different situation stored
in a video sequence taken from the camera, but only on the predefined attention focuses and also this method model
used to monitor static environments
Massimo Bertozzi.et.al [7] presented a paper in which they have proposed a terromax vehicle which could
move autonomously only up to 68kmph and it can’t work during the night and its performance is not impressive
because of vehicle size and height.
Pangyu Jeong.et.al [11] in which authors proposed a Local Difference Probability (LDP)-Based Environment Adaptive
Algorithm for road area detection and recognition and the proposed method solves the problems that occur when using
generic classification and/or predefined model-based road-detection methods. The degree of flexibility is increased
because it can be implemented in structured or unstructured environments that have different road features, different
image quality, and different camera pitch angles. But the main problem of this algorithm is that it is only used for road –
area detection and recognition.
Powsiri Klinkhachorn.et.al[12]which authors proposed a Non- Destructive Testing of Fiber-Reinforced
Polymer (FRP) technique which use both IRT and GPR make the UGV to gather valuable data that can be used to
identify both air and water-flled defects it is mainly used to minimize the human .but still but it is not a fully functional
analysis system . Whereas some data analysis is done on the IRT data, no GPR automation done except collecting the
data.
Durst.et.al [8] in which authors proposed a new environment called Autonomous Navigation Virtual Environment
Laboratory (ANVEL) .it uses video game technology and physics-based modeling techniques to provide an M&S toolkit
that is intuitive, interactive, and physically meaningful for unmanned ground vehicle but it is mainly operate during off
road navigation and UGV can detect and avoid obstacles in static environment.
James M. Walker.et.al [13] presented a paper in which authors proposed a Constraint-Based technique for semi
-autonomous vehicles in which homotopies and their associated constraints are identified, planned, and enforced to
ensure that the controlled system avoids hazards and loss of stability without unduly restricting the control freedom of a
human operator. But this technique became impossible for the controller to turn the wheels fast enough to avoid
collisions and controller system can avoid hazards during off road navigation
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Saurabh Trikande.et.al [9] proposed visualization technique for UGV using 3D point cloud which give depth information,
uses 3D scanner which scans environment in front in one plane and perceive the output in 3D point clouds. The Cluster
extraction enables to extract the cluster in the point cloud which is mainly help to identifying the objects of interest i.e.
Bomb .but it is mainly used in unmanned ground vehicle for home hand security.
III. NEED AND SIGNIFICANCE
As per discussed in literature, there are different types of techniques are used in the field of unmanned ground vehicle
to detect and avoidance of obstacles but there are many problem in existing techniques:
 Local Difference Probability (LDP)-Based Environment Adaptive Algorithm is only used to for road –area
detection and recognition [11].
 Visualization Technique for UGV Using Point Clouds is used to identifying the objects of interest i.e. Bomb
etc but only used for home land security [9].
 Constraint-Based technique became impossible for the controller to turn the wheels fast enough to avoid
collisions and controller system can avoid hazards during off road navigation [13].
So these types of automated vehicles are required even in driving road vehicles where human errors cause
Major fatal loss of life and property. For this purpose the functionality of unmanned ground vehicle can be enhanced by
using region based image segmentation which will help to identify the obstacles that come in the path of UGV.
IV. PROPOSED METHODOLOGY
To overcome the problems of existing technique, in this paper proposed an image segmentation technique i.e. region
based used to identify different types of obstacles with the following steps:
1. Record a video which consists of road, cars, humans & trees using camera.
2. Extract the appropriate frames from the recorded video which meet the requirement of pre-processing. For example
blurred and distorted images will not make it good.
3. Convert extracted frames into gray level.
4. Applying region based segmentation algorithm to detect different objects in the image.
5. Bounding the different segmented objects (i.e. cars, human) in proper rectangular boxes in the frame.
6. Implementing an efficient Decision making table for deciding the moves of the vehicle.
7. Compare proposed segmentation technique with existing techniques.
V.
CONCLUSION
In this paper, different types of algorithms have been discussed in the field of unmanned ground vehicle to detect and
identify obstacles. Based on the review of literature, we have concluded that existing algorithms have various problems.
Image segmentation is widely used in many fields such as object recognition, image compression, medical, satellite. Thus,
A method of image segmentation i.e. region based is proposed that will help to detect and identification of objects (i.e.
cars, human, trees etc.) that come in the path of unmanned ground vehicle during on road navigation and also used some
parameters will be help to calculates the moves of vehicles.
ACKNOWLEDGMENT
I express my sincere gratitude to my Internal Guide Ms.Amanpreet Kaur, who assisting me to write this paper. I thank
her for providing me the reinforcement, confidence and most importantly the track for the paper whenever i needed it.
REFERENCES
[1] V. Sezer, C. Dikilita, Z. Ercan, H. Heceoglu, A. bner, A. Apak, M. Gokasan and A. Mugan, ―Conversion of a
conventional electric
automobile into an unmanned ground vehicle (UGV)‖, Proceedings of the IEEE
International Conference on Mechatronics, (2012) April 13-15; Istanbul, Turkey.
[2] A.Mohebbi, S. Safaee, M. Keshmiri and S. Mohebbi, ―Design, Simulation and Manufacturing of a Tracked
Surveillance Unmanned Ground Vehicle‖, Proceedings of the IEEE International Conference on Robotics and
Biomimetices, (2010) December 14-18; Montreal, Canada.
[3] A. Bouhraoua, N. Merah, M. AlDajani and M. ElShafei, ―Design and Implementation of an Unmanned Ground
Vehicle for Security Applications‖, Proceedings of the 7th International Symposium on Mechatronics and its
Applications, (2010) April 20-22; Dhahran, Saudi Arabia.
[4] J. H. Lim, S. -H. Song, J. -R. Son, T. -Y. Kuc, H. -S. Park and H. -S. Kim, ―An Automated Test Method for Robot
Platform and Its Components‖, International Journal of Software Engineering and Its Applications, (2010).
[5] Matthies, Larry, Alonzo Kelly, Todd Litwin, and Greg Tharp,‖ Obstacle detection for unmanned ground vehicles: A
progress report‖, Springer London, pp no (475-486).2000.
[6] Somboon Hongeng, Ram Nevatia, and Francois Bremond ―Video-based event recognition: activity representation
and probabilistic recognition method ―springer, Computer Vision and Image Understanding 96 (2004) 129–162
[7] Massimo Bertozzi, Alberto Broggi, and Alessandra Fascioli,‖ VisLab and the Evolution of Vision-Based UGVs‖
IEEE on Computer society, pp.33, dec.2006.
[8] Durst, P. J., Goodin, C., Cummins, C., Gates, B., Mckinley, B., George, T., & Crawford, J. (2012, July). A RealTime, Interactive Simulation Environment for Unmanned Ground Vehicles: The Autonomous Navigation Virtual
© 2014, IJARCSSE All Rights Reserved

Page | 870

Kaur et al., International Journal of Advanced Research in Computer Science and Software Engineering 4(5),
May - 2014, pp.868-871
Environment Laboratory (ANVEL), IEEE Fifth International Conference on Information and Computing Science
(ICICS) (pp. 7-10). 2012.
[9] Saurabh Trikande―Visualization Technique for Unmanned Ground Vehicles Using Point Clouds”IEEE international
Conference on Advances in Computing, Communications and Informatics (ICACCI), pp.1832-1836, 2013.
[10] María T. Lópeza, Antonio Fernández-Caballeroa, Miguel A. Fernándeza, José Mirab, Ana E. Delgadob‖ Visual
surveillance by dynamic visual attention method‖ Springer pattern recognition, 39(11,)pp.2194 – 2211 April 2006.
[11] Pangyu .J and Sergiu .N, “Local Difference Probability (LDP)-Based Environment Adaptive Algorithm for
Unmanned Ground Vehicle‖ IEEE transactions on intelligent transportation systems, vol. 7, no. 3, September 2006.
[12] Powsiri Klinkhachorn, A. Scott Mercer, Udaya B. Halabe, and Hota GangaRao,‖ An Autonomous Unmanned
Ground Vehicle for Non-Destructive Testing of Fiber-Reinforced Polymer Bridge Decks‖ IEEE Instrumentation &
Measurement Magazine,pp.28-33, June 2007.
[13] Sterling J. Anderson, Sisir B. Karumanchi, and Karl Iagnemma ,‖A Constraint-Based Approach to Shared-Adaptive
Control of Ground Vehicles‖IEEE Intelligent transportation systems magazine,pp.45-55, April 2013.
[14] Rafael C. Gonzalez, Richard E. Woods, ―Digital Image Processing‖, 2nd ed., Beijing: Publishing House of
Electronics Industry, 2007.
[15] W. X. Kang, Q. Q. Yang, R. R. Liang,―The Comparative Research on Image Segmentation Algorithms‖, IEEE
Conference on ETCS, pp. 703-707, 2009.
[16] DeSouza G N, Kak A C, ―Vision for mobile robot navigation: a survey‖, IEEE Transactions on Pattern Analysis
and Machine Intelligence, 2002, 24(2): 237-267.
[17] W. X. Kang, Q. Q. Yang, R. R. Liang,‖ The Comparative Research on Image Segmentation Algorithms‖, IEEE
Conference on ETCS, pp. 703-707, 2009.
[18] S. S. Varshney, N. Rajpal, R. Purwar,―Comparative Study of Image Segmentation Techniques and Object Matching
using Segmentation‖, Proceeding of International Conference on Methods and Models in Computer Science, pp. 16, 2009.
[19] H. G. Kaganami, Z. Beij,―Region Based Detection versus Edge Detection‖, IEEE Transactions on Intelligent
information hiding and multimedia signal processing, pp. 1217-1221, 2009.
[20] Http//: en.m.wikipedia.org/wiki/unmanned-ground-vehicle.

© 2014, IJARCSSE All Rights Reserved

Page | 871

