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ABSTRACT 
Mobile robots can be used in many applications, including exploration in an unknown area. Robots usually carry limited energy so 
energy conservation is vital. This project presents an approach for energy-efficient robot exploration. The proposed method is 
divided into three major steps (a) first the environment is divided into partition. In each partition, the robot is deployed randomly. 
Each partition is explored separately by robot. (b) It is an orientation-based method for target selection. Different from the greedy 
strategy, this method chooses the next target based on the robot's direction and relative location of frontier cells. This target 
selection method can greatly reduce duplicate coverage, and thus shorten the exploration distance and save energy. (c) It uses 
energy-efficient motion planning for moving from the current location to the next target. Different from many existing studies that 
choose the shortest routes, this method estimates the energy consumption and chooses the most energy-efficient routes. We 
consider energy of acceleration, deceleration and turning. Therefore, both the location and the direction of the robot are 
important. conduct simulations for both random and structured environments. Results shows that our method can reduce energy 
consumption by 60% and travelling distance by 50%. 
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INTRODUCTION 

 

Historically robots have been limited to industry, but as technologies mature, robots are being used more 

and more for other purposes. These include exploration of unknown or remote terrain (such as the robotic rovers 

on Mars), search and rescue in disaster zones (such as the robots used to and human remains after the collapse of 

the World Trade Centre in September 2001) [1], inspection of hazardous areas (such as monitoring of nuclear 

waste facilities, or bomb disposal), in urban settings (e.g. for surveillance), and even in the home (for example, 

the popular Rumba vacuum cleaner). In particular the miniaturization of hardware means that now teams of 

small robots may be used for many tasks. Today, most robots are controlled remotely by human operators, and 

control of a robot typically requires the operator's full concentration. However, the amount of incoming 

information can be overwhelming, there may be many other factors competing for the operator's attention, and 

in the case of very remote environments, control delay can be significant. As a result, there is much incentive to 

offload some of the work to the robots. In other words, partial or full autonomy is a desirable capability. 

 

II. Multi-Robot Systems: 

Mobile robots can be used in many different applications, including mapping, search, rescue, 

reconnaissance, hazard detection, and carpet cleaning. Exploration in an unknown area is to identify the 

locations of obstacles, objects, and free spaces by sensing the environment. Exploration is a basis for many other 

applications. For example, to map an unknown area, robots need to explore the area. To search and rescue 

survivors after a disaster [2], robots have to explore the area to and survivors. Exploration may have several 

different optimization objectives. One is to minimize exploration time. Another can be minimizing the total 



153                   K. Rathi., 2017/Advances in Natural and Applied Sciences. 11(5) Special 2017, Pages: 152-154 

 

energy consumption. Robots usually carry limited energy, such as batteries; thus energy conservation is an 

important concern for mobile robots. 

One of the main ideas behind robotic systems is to create applications that are able to replace humans 

performing dangerous or repetitious tasks. A robot system should be able to function in an environment on a 

specific task without any human being involved in the actions of the robot [3]. A system will be developed in 

such a way that it is be able to deal with changes in the environment (light conditions, terrain conditions, etc) so 

that it will not break down while accomplishing the task. In other words, the system must show autonomous 

behavior in a changing environment. 

The first robot systems developed were single-robot systems, where only one robot was used to perform 

one or multiple tasks. As research on robotics continued and progressed, more complex tasks were being 

considered. To accomplish those tasks, robots had to have more and more different complex capabilities. 

Furthermore [4], because of the more complex tasks also different constraints were necessary for the 

accomplishment of the tasks, like time, cost or quality constraints. Because of all these limitations and 

constraints, situations occurred where single robot systems were not able to accomplish the task. 

 

III. Methodology: 

A. Environment Representation: 

Here, we are assuming that the environment is represented by grid map. Grid maps discredited the 

environment into so-called grid cells. Each cell stores information about the area it covers. Each cell in the grid 

map is divided into three categories— free [5], occupied, and unknown. A cell is free if it is known to contain 

no obstacles and is occupied if it is known to contain one or more obstacles. All other cells are marked 

unknown. The detection of the three states is done by the different colors of pixels of those belonging to the area 

obstacle. In the path panning process, the path will be the sequence of free cell. In the area exploration work, 

objective is to cover all area. So no cell will be unknown.  

 
B. Map Partition: 

Map partition is necessary to avoid the repetition of coverage and for the parallel processing. In this work, 

map is divided by coordinated bases, and each partition is like square or rectangular bases. Each partition will be 

treated as small map. So, each map can be explored simultaneously.  

 

C. Deployment of Robot in Each Partition: 

Robot can be start from any point as a starting point to explore the area. But it is good to start from the 

corner. In this work, exploration is start from lower left corner from each partition. 

 

 
 

C. Exploration: 

The Orientation based algorithm method is used to cover the entire environment. When the robot action is 

started at the point , first it go and then search the target. 
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IV. Features Of Netbeans: 

Net Beans is an integrated development environment (IDE) for developing primarily with Java, but also 

with other languages, in particular PHP, C/C++, and HTML It is also an application platform framework for 

Java desktop applications and others. The Net Beans IDE is written in Java and can run on Windows, OS X, 

Linux, Solaris and other platforms supporting a compatible JVM. The Net Beans Platform allows applications to 

be developed from a set of modular software components called modules. Applications based on the Net Beans 

Platform (including the Net Beans IDE itself) can be extended by third party developers. The Net Beans Team 

actively supports the product and seek feature suggestions from the wider community. Every release is preceded 

by a time for Community testing and feedback 

Net Beans IDE 6.0 introduced support for developing IDE modules and rich client applications based on the 

Net Beans platform, a Java Swing GUI builder (formerly known as "Project Matisse"), improved CVS support, 

Web Logic 9 and JBoss 4 support, and many editor enhancements..Framework for simplifying the development 

of Java Swing desktop applications. The Net Beans IDE bundle for Java SE contains what is needed to start 

developing Net Beans plug ins and Net Beans Platform based applications; no additional SDK is required. 

Applications can install modules dynamically. Any application can include the Update Center module to allow 

users of the application to download digitally signed upgrades and new features directly into the running 

application. Reinstalling an upgrade or a new release does not force users to download the entire application 

again. 

The platform offers reusable services common to desktop applications, allowing developers to focus on the 

logic specific to their application. Among the features of the platform are:  

 

• User interface management (e.g. menus and toolbars) 

• User settings management 

• Storage management (saving and loading any kind of data) 

• Window management 

• Wizard framework (supports step-by-step dialogs) 

• Net Beans Visual Library 

• Integrated development tools 

• Net Beans IDE is a free, open-source, cross-platform IDE with built-in-support for   Java Programming 

Language. 

 

Net Beans IDE is an open-source integrated development environment. Net Beans IDE supports 

development of all Java application types (Java SE (including Java FX), Java ME, web, EJB and mobile 

applications) out of the box. Among other features are an Ant-based project system, Maven support, refactoring, 

and version control (supporting CVS, Subversion, Mercurial and Clear case). 

 

V. Result: 

A new method of Orientation Based Algorithm is used to cover the entire target environment. This method 

gives low cost, time consuming, low memory storage, and energy efficient. 
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