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Abstract 

This paper presents a study of Robotic Path Planning Algorithms like Probabilistic Roadmap Methods (PRM), Rapidly Exploring 

Random Tree (RRT) and Adaptive Genetic algorithm for mobile robots. The basic idea of this paper is that by studying various 

algorithms used for Robotic Path Planning, user can easily select the best algorithm that suites the map to traverse from source to 

destination with shortest path in less time.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Robotics is the branch of mechanical engineering, electrical engineering, electronic engineering and computer science that deals 

with the design, construction, operation, and application of robots, and it also includes computer systems for their control, and 

sensory feedback, and information processing for the various area of robotics. These technologies deal with automated machines 

that can take the place of humans in any dangerous environments or in the manufacturing processes, or it resemble humans in 

appearance and behavior. Robotics is a rapidly growing field in the field of science, Researching, designing, and building new 

robots serve various practical purposes like in weather forecasting ,domestically, commercially, or militarily. Many robots do jobs 

that are hazardous to people such as defusing bombs, handling machines, mines and exploring shipwrecks. Robotic path planning 

is an approach that lets robot to find the shortest – or otherwise optimal – path between two points. Optimal paths could be the 

path that minimize or optimize the amount of turning, the amount of braking. The robot should find out a path enables the 

continuous motion and randomly performing of a robot from an initial configuration to a final configuration without collapse or 

colliding with any obstacles present in its environment or path.  

The fundamental tasks in path planning 

 Obstacle avoidance  

 Path optimization 

The two path planning approaches are: 

 Global path planning 

 Local path planning 

 Global Path Planning Approach: 

Whenever the environment is completely known and static. The algorithm generates a complete path from the start point to the 

destination point before the robot starts its motion or work. Off -line path planning  

 Local Path Planning Approach: 

When the environment is not completely known Path planning is done while robot moving The algorithm is capable changing the 

path while moving with respect to the changes in environment Suitable for on-line implementation 

 Map Representations: 

In order to plan a path, we need to represent the environment in the computer. We can differentiate between two complementary 

approaches:  

 Discrete and Continuous Approximations: 

In a discrete approximation, we can explain that a map is sub-divided into chunks or a piece of equal or differing sizes. Discrete 

maps lend themselves well to a graph representation. Here, every chunk of the map corresponds to a vertex (also known as “node”), 

which are connected by edges. A continuous approximation requires the definition of inner (obstacles) and outer boundaries, 
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typically in the form of a polygon, whereas paths can be encoded as sequences of real numbers. Map representations In order to 

plan a path, we somehow need to represent the environment in the computer.  

According to the paper we analyze the three algorithm that which one would be best for the robotics path planning ie. AGA, 

RRT, PRM. It also tells some basic dimension that is why we go for this algorithm. Our notion of intelligent behavior" is strongly 

biased by our understanding of the brain and how computers work by using intelligence is located in our heads. In fact, however, 

a lot of behavior that looks intelligent can be achieved by very easy and simple means. For example, mechanical wind-up toys can 

avoid falling of an edge simply with the help of using a y-wheel that rotates at a right angle to their direction of motion and a caster 

wheel. 

 Adaptive Genetic Algorithm:  

According to the proposed algorithm, any path from the starting point to the target point is a solution; an adaptive Genetic algorithm 

is used to find the optimal paths for robot to move in a static environment mention or expressed by a map with girds. Adaptive 

Genetic Algorithm has been introduced by Chuan ling Liu et. al [1], The method uses the very specialized genetic operators and 

can adjusted adaptively according to the parameters to plan path for the mobile robot and can be optimized. In the adaptive genetic 

algorithm and can also express the probabilities of crossover and mutation (Pc and Pm) are very much depending on the finest 

values of the solutions and can yet explain calculative and easy approach. 

 Rapidly-exploring random trees (RRT):   

The RRT becomes a popular approach to robot motion planning. RRT planners are single-query sampling-based planners which 

can grow a tree of configurations to eventually cover the entire state space of the plotted map. A probabilistically optimal RRT 

variant named RRT* has been introduced by Karaman and Frazzoli [2]. RRT* trees grow based on the notion of a cost with the 

under assumptions given in the solution converges to the optimum or the minimum as the number of samples approaches infinity 

or nearby approaches. 

 Probabilistic roadmap (PRM):   

This algorithm introduced in [3] and independently in [4] as the probabilistic path planner. These algorithms generate collapse or 

collision-free configurations randomly and try to link them with a simple local path-planning method. A roadmap is then generated 

to tend the capture of the connectivity of the collision-free configuration space CSfree so that the robotics could work properly or 

nearby working mention with in the algorithm  

II. RELATED WORK 

According to Yuan et.al [11]. Probabilistic Roadmap Method (PRM) is sampling based techniques which beings to be extensively 

used for virtual human’s field. In this paper, Author had presented a hybrid sampling process with PRM for multi-agent path 

planning in the complex and difficult environment. Where The two aspects are optimized: first, the author propose a hybrid 

sampling strategy which can be field of  bridge test sampling and non-uniform sampling to enhance milestones in narrow passages 

and boundary regions and  second, the A* algorithm which is able to remove redundant or error field milestones to plan a proper 

path for the robotics behavior. 

 Path Finding Examples: 

 
Fig. 1: Path Finding Examples 

Digram is taken from J. Kuffner, K. Nishiwaki, S. Kagami, M. Inaba, and H. Inoue. Footstep Planning Among Obstacles for Biped 

Robots.  Proc. IEEE/RSJ Int.Conf. on Intelligent Robots and Systems (IROS), 2001. 

According to Yan-Jiang Zhao et. al [12]. An active flexible needle is a self-actuating needle that can bend in the tissue and reach 

to the clinical targets while avoiding the anatomic obstacles it can handle all such optoimizations. In robot-assisted needle- based 
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medical procedures, motion planning is a major aspect of operations. It is challenging due to the non holonomic motion of the 

needle and the presence of anatomic obstacles and sensitive organs that must be avoided. 

According to J. Holland[13] To overcome the weakness of these approaches researchers explored variety of solutions like in 

Genetic Algorithm (GA) is proposed in 1975 [13], GA was used to control a mobile robot moving in an environment which has 

static obstacles and/or dynamic obstacle. But there were some shortages in current used GA [8], They include: (1)It can be 

computationally expensive because  of variant feature,(2) It also requires large memory spaces when it is dealing with dynamic 

and large sized environments or process of work , (3) It can be time consuming and time taking, (4) It is prematurity and very 

lower convergence in respect of speed. 

III. PROPOSED WORK 

Develop an Interface where user can select Algorithm for Robot Path Planning and apply different Maps with multiple obstacles. 

To find out the shortest path, path length and time required to reach destination. Starting Location and Destination Is Static. 

Analysis of Rapid Exploring Random Tree, Genetic Algorithm and Probabilistic Road Map Algorithm will be done. 

 Rapid Exploring Random Tree: 

A Rapidly-exploring Random Tree (RRT) is a data structure and algorithm that is designed for efficiently searching non convex 

high dimensional spaces. RRTs are constructed incrementally in a way that quickly reduces the expected distance of a randomly-

chosen point to the tree. 

RRTs are particularly suited for path planning problems that involve obstacles and differential constraints (nonholonomic or 

kinodynamic) 

We just analyze the PRM,AGA,RRT algorithm and with the help of matlab we just analyze the working of this algorithm that 

which would be the best to follow the robotics path planning and how easily it can detect the object and according to that which 

would be the best to recognize the object quickly and properly And how it can easily find the path for the robot and how we can 

immersed it and make efficient so according to the above Mention work we just analyze the three algorithm and find the result that 

which would be the best for our according to time speed and flexibility to recognize the object 

 
Fig. 2: Flow Diagram 

 Algorithm BuildRRT: 

Input: Initial configuration qinit, number of vertices in RRT K, incremental distance Δq) 

Output: RRT graph G  

G.init(qinit)  

for k = 1 to K  

qrand ← RAND_CONF()  

qnear ← NEAREST_VERTEX(qrand, G) 

qnew ← NEW_CONF(qnear, qrand, Δq) 

G.add_vertex(qnew)  

G.add_edge(qnear, qnew) 

 return G 

Step 4 selects the vertex, xnear, in the RRT, G, that is closest to qrand. This can be implemented as shown below. 
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In Step 5 of BUILD_RRT, NEW_CONF selects a new configuration, qnew, by moving from qnear an incremental distance, , in 

the direction of qrand. This assumes that motion in any direction is possible. If differential constraints exist, then inputs are applied 

to the corresponding control system, and new configurations are obtained by numerical integration. Finally, a new vertex, qnew, and 

is added, and a new edge is added from qnear to qnew. 

IV. CONCLUSION 

After studying the mention paper we can conclude that by working with this three algorithm we can find a way that how this 

algorithm can give a better result after implementing and can be helpful for optimizing the path and obstacles finded before so we 

can also get to  know that which algorithm would work to implement a better obstacle free path and how much it would be 

beneficial to generate the result. 

V. FUTURE SCOPE 

The future scope can only be predicted after seeing the implementation and statistical work of this algorithms as we have mention 

above and that can only evacuate after doing the analysis and up gradation with the help of algorithms and sure we get better result 

in increasing the related outcomes and speed and less obstacles on finding the path for robotics           
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