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The Rapidly-exploring Random Tree is an algorithm which is used in motion 

planning for autonomous vehicles which have a defined starting point and a 

defined ending point. The positive point in this algorithm is that it is 
probabilistically complete that is even in the constrained areas we get a 

random tree and may find a path through that area. It is very fast as compared 

to other algorithms such as Genetic Algorithm. There are different kinds of 

RRT for different application and optimization purposes. This paper 

compares the simple RRT algorithm with the more optimized RRT* 

algorithm for autonomous cars. 
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Introduction: -  

As the times have been moving on so is the problem of driving cars and the accident due to human errors. There are 

more and more cars in the on the road and thus more and more traffic and this problem is nowhere going to reduce 

in future because the number of cars on the road is increasing day by day and will keep on increasing in future. 

Autonomous road vehicles came first into being in and around 1980s. Nowadays Google driverless car has been 

allowed testing and self-driving on Michigan’sroads according to the legislation [15].  

Both of these algorithms have been very helpful in motion planning for autonomous road vehicles. As seen in the 
picture above the autonomous vehicle detects the object on the road and has set a new path to avoid collision with 

the object. Some well-known planning algorithms such asDijkstra, A*, D* and Potential Field method can plan 

paths and avoid the obstacles, but it is difficult to consider thecomplex dynamic and differential constraints of the 
vehicle [citation]. Thus in many ways RRT is a better algorithm than other but it still has its drawbacks which are 

being removed in current research works. 

Figure 1: The motion planning of autonomous road vehicle [15] 
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Comparison of Algorithms: - 

Basic RRT: - 

The basic RRT is not optimized and the branching of the nodes is randomly in all directions thus the iterations of the 

loop has to be increased in order to reach the goal and this eventually takes more time. The algorithm is: 

 The start point and the end point is decided and since the end point is decided we know the direction of the 
vehicle to start with. 

 Then the RRT starts the sampling of space with nodes by forming a binary tree in the space. 

 Tis process goes on till on node reaches the goal. 

 As the goal is reached then the program finds the shortest path to reach the goal. 

These are the steps followed in the basic RRT. 

 
Figure 2: Basic RRT Algorithm 

 

There are few drawbacks in this algorithm as to: 

 It does not find the optimal path i.e. it might not be the shortest path. 

 The path discovered may be difficult to traverse. 

 The path planned by RRT is often jagged andmeandering due to the growth way of the tree. Although lots 

of work were presented for smoothingthe path planned by RRT, lessened meanders mightstill exist in 

connects of two edges. For instance, lanekeeping is the most common maneuvers for vehicleson road when 

without obstacles. Using the RRT isdifficult to plan a trajectory shaped like a straight linefor the lane 

keeping [15]. 

 

RRT* algorithm: - 
The RRT* algorithm is an incremental samplingbasedmotion planning algorithm for planning in 

configurationspaces, and extended to handle more complex dynamicsin. In this section, the RRT* algorithm is 

introduced asdescribed in after slight modifications [16]. RRT* is much better than RRT algorithm as it tries to 

smoothen the branches of the tree and thereby creating a path which can be easily traversed by the vehicle. 

It has been mathematically proved that as the number of the nodes reach infinity the tree grown in the RRT* is much 

more smoothened as compared to the RRT. 

Goal 

Car 
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Conclusion: - 
As we can clearly see that the branching of RRT* is much better and smoothened by RRT and it also has a shorter 

route. Thus RRT* is better option then RRT for programming autonomous vehicles. 
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Figure 4:RRT* algorithm branching [1] 

Figure 3:RRT algorithm branching [1] 
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