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Abstract 

In Mobile robotics field, the path planning is considered as an essential issue by a considerable lot 

of the analysts. Since path planning is the essential capacity or introductory movement of any basic 

robot. This paper gives a point by point review and examination of different path planning 

calculation alongside proficient mapping, time estimation, pursuit and save, speediest way and so 

on. The principle inspiration of this audit is to contemplate the transformative advancement of 

hybridizations of algorithms and finishes information about numerous robot path planning 

arrangements for Static Environment and Dynamic Environment. 
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Introduction  

 

The robot path planning algorithm done by the combination of Fuzzy-Neural algorithm or Fuzzy 

with a Genetic algorithm or Neural with Genetic algorithm or Fuzzy-Neural with Genetic 

algorithm. Genetic algorithms are search algorithms based on the mechanism of natural selection, 

i.e. its objective is to find, starting from a population of individuals, generations of populations 

that give rise to good solutions to a certain problem [2]. The fuzzy logic technique has been 

successfully applied by many researchers to control the position and orientation of mobile robot 

in the environment [1]. The neural network technique is motivated from the human brain, which 

is being applied by many researchers in the different fields such as signal and image processing, 

pattern recognition, mobile robot path planning, and business, etc. [1].    
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Sno Objectives Algorithm Creativeness 

1 
Mobile robot global path planning in a static 

environment 
Genetic Algorithm 

In this method for decreasing the complexity, the two-

dimensional coding for the path via-points was converted 

to one-dimensional coding and the fitness of both of the 

collision avoidance path and the shortest distance are 

integrated into a fitness function. [2] 

2 UAV Path Planning in dynamic environment Adaptive RRT Algorithm 

Adaptive RRT algorithm based on dynamic step introduces 

feedback factor and flight bound, dynamically adjusts the 

step of exploration tree and the selection of growing point 

according to the distribution of obstacles in the flight 

environment, it reduces the time required for planning and 

improves the path quality. [3] 

3 Concurrent Mapping and Localization Problem 
A Real-Time Algorithm for Mobile 

Robot Mapping 

An incremental method for concurrent mapping and 

localization for mobile robots equipped with 2D laser range 

finders.[4] 

4 

Adaptation, Evolution, and Learning for a 

mobile robot based on fuzzy controllers in stable 

environment. 

Perception-Based Genetic 

Algorithm 

This paper proposes a GA based on the perceiving 

information about the dynamic environment, which is 

called a Perception-Based GA (PerGA). [5] 

5 
Path Planning of cooperative multi-mobile robot 

systems. 

Cooperative Coevolutionary 

Adaptive Genetic Algorithm 

In this paper, path planning of cooperative multi-mobile 

robot systems, an example of multi-agent systems, is 

discussed with the proposal of a novel Cooperative 

Coevolutionary Adaptive Genetic Algorithm (CCAGA). 

[6] 

6 
Path planning of a Mobile Robot in Unstructured 

Environments 

Knowledge Based Genetic 

Algorithm (GA) 

This paper proposes a knowledge based genetic algorithm 

(GA) for path planning of a mobile robot in unstructured 

environments. The algorithm uses a unique problem 

representation method to represent 2-dimensional robot 

environments with complex obstacle layouts of arbitrary 

obstacle shapes.[7] 

7 
Path planning problem in stochastic mobile robot 

environment 
Genetic Algorithm 

This paper presents a genetic algorithm approach for 

solving the path planning problem in stochastic mobile 

robot environments. The Genetic Algorithm Planner (GAP) 

is based on a variable length representation, where different 

evolutionary operators are applied. In order to make the 

algorithm suitable for both static and dynamic 

environments, problem specific domain knowledge is used. 

[8] 
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8 
Sampling and Distance Metrics for 3D Rigid 

Body Path Planning 

Rigid body path planning 

algorithms 

Generating a uniform distribution of randomly sampled 

rotations for both Euler angle and quaternion 

parameterization for rigid body path planning. [9] 

9 

Domain heuristic knowledge based crossover, 

mutation, refinement and deletion operators 

designed to fit path planning.  

Genetic Algorithm 

A fuzzy logic control algorithm is integrated to self-

adaptively adjust the probabilities of crossover for mobile 

robots.[10] 

10 Multi-robot Boundary Coverage Graph Algorithm 

This paper revisits the multi-robot boundary coverage 

problem in which a group of k robots must inspect every 

point on the boundary of a 2-dimensional environment.[11] 

11 
Path-Planning Optimization In Autonomous 

Mobile Robots 

Multi-Objective Genetic Algorithm 

(MOGA) 

This paper describes the use of a genetic algorithm (GA) 

for the problem of offline point-to-point autonomous 

mobile robot path planning.[12] 

12 
Multi-objective Shortest Path Problem for an 

undirected network. 

Multi-Objective Shortest Path 

Evolutionary Algorithm 

(MOSPEA) 

This paper Proposed a feasible multi-objective shortest-

path evolutionary algorithm (MOSPEA) for solving the 

problem. The algorithm differs from the others as it uses an 

external set to maintain non-dominated solutions and 

different selection strategy. [13] 

13 Task planning for mobile robots. Semantic Knowledge 

Semantic knowledge has an enormous potential to make 

robots more autonomous, by making better use of their 

available generic knowledge. The main intended 

contribution of this paper was to explore several different 

ways in which semantic knowledge can be used for one 

specific important problem in robotic: task planning. [14] 

14 Dynamic path planning of mobile robots Improved Genetic Algorithm 

A new mutation operator for the GA and applied to the path 

planning problem of mobile robots. The improved mutation 

method simultaneously checks all the free nodes close to 

mutation node instead of randomly selecting a node one by 

one. The method accepts the node according to the fitness 

value of total path instead of the direction of movement 

through the mutated node. [15] 

15 Multi-robot Path Planning Spatio-Temporal A* Algorithm 

This paper presents the design of an offline collision-free 

path planning algorithm for multiple mobile robots 

travelling simultaneously on a 2D gridded map.[16] 
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16 Path Planning of Mobile Robot 
Improved Ant Colony 

Optimization Algorithm 

This paper uses the grid method with coding tactic based 

on effective vertexes of barriers (EVB-CT-GM) as the 

method of environment modeling and ant colony 

optimization algorithm with two-way parallel searching 

strategy (TWPSS-ACOA) is adopted to accelerate 

searching speed. [17] 

17 Global Path Planning Of Multiple Mobile Robots. 
Improved Genetic Algorithm With    

Co-Evolutionary Strategy 

This paper presents a Co-evolutionary Improved Genetic 

Algorithm (CIGA) for global path planning of multiple 

mobile robots, which employs a co-evolution mechanism 

together with an improved genetic algorithm (GA). This 

improved GA presents an effective and accurate fitness 

function, improves genetic operators of conventional 

genetic algorithms and proposes a new genetic 

modification operator. [18] 

18 Robotic Path Planning in Dynamic Environment Genetic Algorithm 

The genetic algorithm is applied at a point in the problem 

space not at the complete space. In this study the 

performance of the algorithm in terms of execution time 

and path length is evaluated using MATLAB 

environment.[19] 

19 
Self-learning Mobile Robot Navigation in 

Unknown Environment 

Genetic Algorithm 

Fuzzy Logic Controller (FLC) and 

Genetic- Fuzzy Controller (GA-

FLC) 

Two approaches for mobile robot navigation in an 

unstructured environment with obstacle avoidance using 

fuzzy logic controller (FLC) and a hybrid genetic algorithm 

with fuzzy logic controller (GA-FLC) are discussed.[20] 

20 Path Planning of Mobile Robot Fuzzy- Potential Field Method 

The aim of this paper is to develop a complete method that 

allows the mobile robot to reach its goal while avoiding 

unknown obstacles on its path. An approach proposed is 

introduced in this paper based on combing the artificial 

potential field method with fuzzy logic controller to solve 

drawbacks of artificial potential field method such as local 

minima problems, make an effective motion planner and 

improve the quality of the trajectory of mobile robot.[21] 
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21 
Mobile Robot Navigation Method To Prevent 

From Deadlock 

Artificial Potential Filed (APF) 

Algorithm 

The Proposed-APF (P-APF) algorithm searches the goal 

point in unknown 2D environments. This method is capable 

of escaping from deadlock and non-reachability problems 

of mobile robot navigation. In this method, the effective 

front-face obstacle in- formation associated with the 

velocity direction is used to modify the Traditional APF (T-

APF) algorithm. [22] 

22 
Task allocation and collision-free path planning 

of centralized multi-robots system 

• Task allocation problem is solved 

using genetic algorithm. 

 • Path planning problem is solved 

using A* algorithm. 

A genetic algorithm (GA) had been used for the task 

allocation, and A* algorithm was utilized for path 

planning.[23] 

23 
Hierarchical Task Network (HTN) multi-robot 

path planning 
HTN Algorithm 

In this paper, Hierarchical Task Network (HTN) method is 

applied to multi-robot path planning. A conflict resolution 

mechanism and time constraint method are also proposed 

for searching an optimal or approximate optimal collision-

free path from start state to target state. Experiment 

indicates that HTN planning can manage the conflict 

situations and time constrains well, and provides more 

optimal route comparing with the traditional                     A* 

algorithm.[24] 

24 Multi-Robot Path Planning 

A hybridization of an improved 

particle swarm optimization and 

gravitational search algorithm 

The objective of the algorithm is to minimize the maximum 

path length that corresponds to minimize the arrival time of 

all robots to their respective destination in the 

environment.[25] 

25 
Avoiding target congestion on the navigation of 

robotic swarms 

Probabilistic Congestion Control 

Algorithm (PCC) 

The objective of the algorithm is to avoid that all robots be 

“selfish”, simultaneously trying to move towards the target. 

In order to achieve this, each robot uses a probabilistic state 

machine to coordinate within a region around the common 

target. [26] 
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26 Dynamic Task Assignment For Multi-Robot 
Dynamic Task Assignment (DTA-

Greedy) Algorithm 

This article proposes an on-line coordination approach to 

multi-robot patrolling based on dynamic task assignment. 

Specifically, we propose two dynamic task assignment 

techniques: a baseline greedy approach (DTA-Greedy) and 

a market based technique based on sequential single item 

auctions (DTAP). We evaluate the performance of such 

approach in a realistic simulation environment (built with 

ROS and stage) as well as on real robotic plat- forms. [27] 

27 UAV Route Planning 
Artificial Potential Field (APF) 

Algorithm 

This method does not consider the influence of traditional 

attraction and repulsive force, but abstracts the two - 

dimensional programming space into a three - dimensional 

artificial potential field function, which makes the aircraft 

move to the low potential field intensity field in the 

potential field. And introduced a new search method. 

Experimental results show that this method can effectively 

solve the problem of UAV route planning and can 

effectively avoid the local optimal solution. [28] 

28 
Multi-Objective Search for Optimal Multi-Robot 

Planning 

Constrained Optimal Multi-Agent 

Planning Algorithm 

An efficient approach for optimal Linear Temporal Logic 

(LTL) multi-robot planning based on multi-objective 

shortest path search in a graph representation which 

combines both the robot system and a finite LTL mission 

specification. The planning algorithm enables to consider 

resource constraints, as illustrated in the discussed case 

study, which is especially relevant for the application of 

multi-robot planning in mid- and long-term scenarios. 

Combined[29] 

29 Swarm robotics search & rescue 
Evolutionary algorithms 

heuristic algorithm 

The ultimate aim is to emerge an eligible cooperative 

behavior either from inter- actions of autonomous robots 

with the environment or their mutual interactions between 

each other. In this algorithm, robots which represent initial 

solutions in SRSR terminology have a sense of 

environment to detect victim in a search & rescue mission 

at a disaster site.[30] 
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30 Mobile robot path planning 

Surrounding Point Set (SPS) And 

Former And Latter Points (PI FLP) 

Algorithm 

 

In this paper the surrounding point set (SPS) is determined 

where the obstacles are circumscribed by these points. 

After the initial feasible path is generated based on the SPS, 

A path improvement algorithm depending upon the former 

and latter points (PI FLP) is applied.[31] 

31 Path Planning For Surface Robots 
Heuristic path planning algorithms 

3Dana path planning algorithm 

This paper Proposed an accurate mathematical 

representation of the Digital Terrain Model (DTM) that 

enables its use with any-angle path planning algorithms 

while also provides slope information during the search. 

Exploiting such representation, we have implemented a 

new heuristic path planning algorithm named 3Dana.[32] 

32 Multi Mobile Robot Path Planning Genetic Algorithm 

This paper attempts to apply improved Genetic Algorithm 

to multi mobile robot path planning. By using based-

knowledge genetic operators, the performance of Genetic 

Algorithm is improved greatly. Simulation results showed 

that the improved Genetic Algorithm can satisfy real-time 

demand. In the future, it will be used on-line to replan the 

multi mobile robot path.[33] 

33 
A hierarchical global path planning approach for 

mobile robots 

Multi-Objective Particle Swarm 

Optimization 

In this paper, a novel hierarchical global path planning 

approach for mobile robots in a cluttered environment is 

proposed. This approach has a three-level structure to 

obtain a feasible, safe and optimal path. [34] 

34 
Optimal path planning and execution for mobile 

robots 

Genetic algorithm and adaptive 

fuzzy-logic control 

This paper presents preliminary results of the application of 

two-Kinect cameras system on a two wheeled indoor 

mobile robot for off-line optimal path planning and 

execution. The robot makes use of depth information 

delivered by the vision system to accurately model its 

surrounding environment through image processing 

techniques. [35] 
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35 
Novel hierarchical path planning for Mobile 

Robots 

A* and reinforcement learning 

(RL) Algorithm 

In this paper, A novel hierarchical path planning algorithm 

for mobile robots based on A* and reinforcement learning 

(RL) with the structure of two layers is proposed. In the first 

layer, we adopt the A* search algorithm to plan a geometric 

path and select several points as sub-target points for the 

planning of the next stage. In the second layer, a local path 

planning algorithm based on an approximate RL method 

called Least Square Policy Iteration (LSPI) is used to find 

a kinematically feasible path with these sub-targets. [36] 

36 
Simultaneous Visibility Graph Construction And 

Path Optimization For Mobile Robots 
A* and SVG Algorithm 

This paper presents a global path planning algorithm based 

on bidirectional SVGA. This algorithm constructs the 

visibility graph and searches for an optimal path 

simultaneously. It takes advantage of the vertex positions 

and heuristics search, and most visibility judgments 

between two vertices are ignored. By reducing executions 

of visibility judgment, this algorithm improves the 

efficiency of path planning on time and space. [37] 

37 Indoor Mobile Robot Navigation 
Path planning algorithm. 

(formulated) 

The paper has established a rectangular obstacle model 

according to the features of indoor obstacle. First, it is to 

determine whether there are obstructions on the pro-domain 

path between the start point and end point. Secondly, the 

path is selected according to the number of nodes and 

overall distance. Finally, the paper has made the simulation 

of different situations. [38] 

38 
To find the shortest and the fastest path for serial 

robots 
Dynamic Path Planning Algorithm 

In this paper the trajectory is given by a geometric planning 

method, originally proposed for serial manipulators and 

adapted to a hybrid cable–serial robot. The obtained 

trajectory ensures the shortest path between two poses of 

the robot while avoiding obstacles. The dynamic planning 

algorithm is then applied to the obtained trajectory, to 

ensure a maximum velocity and acceleration, Some 

simulation results are presented in order to show the 

effectiveness of the proposed dynamic path planner. [39] 
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39 
A new multi-goal path planning problem for 

active perception and data collection tasks. 

self-organizing map (SOM) 

algorithm 

In this paper discussed that optimized paths for a multi-robot 

team that aims to maximally observe a set of nodes in the 

environment. The selected nodes are observed by visiting 

associated viewpoint regions defined by a sensor model. The 

Key problem characteristics are that the viewpoint regions are 

overlapping polygonal continuous regions, each node has an 

observation reward, and the robots are constrained by travel 

budgets. The SOM algorithm jointly selects and allocates 

nodes to the robots and finds favorable sequences of sensing 

locations. [40] 

40 
Trajectory Planning for Communication Relay 

Unmanned Aerial Vehicles 
Discrete Genetic Algorithm 

This paper proposes an optimal positioning and trajectory 

planning algorithm for unmanned aerial vehicles (UAVs) to 

improve a communication quality of a team of ground mobile 

nodes (vehicles) in a complex urban environment. [41] 

41 

Real-time motion planning and control for 

groups of heterogeneous and under-actuated 

robots 

Multi-agent Rapidly-exploring 

Pseudo-random Tree (MRPT) 

Algorithm 

Real-time motion planning and control for groups of 

heterogeneous and under-actuated robots subject to 

disturbances and uncertainties in cluttered constrained 

environments is the key problem addressed in this paper. [42] 

42 
Integrated motion planning and control for 

the purposes of maneuvering mobile robots 

The VFO-Driven Motion 

Planning Algorithm 

In this paper they proposed a motion planning algorithm 

driven by the VFO (Vector Field Orientation) control law for 

the way point following task. Presented analysis of the VFO 

control law reveals its beneficial properties, which are 

subsequently utilized to solve a generally nonlinear and non-

convex optimal motion planning problem by formulating it as 

a mixed-integer linear program (MILP). [43] 

43 
To generate optimal and feasible paths for any 

kind of unmanned vehicle (UV). 

Real-Time Path Planning 

Algorithm 

The proposed algorithm is based on the use of a simplified 

particle vehicle (PV) model, which includes the basic 

dynamics and constraints of the UV, and an iterated non-

linear model predictive control (NMPC) technique that 

computes the optimal velocity vector (magnitude and 

orientation angles) that allows the PV to move toward desired 

targets. [44] 
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44 
To the optimal global path planning problem 

for mobile robots 

A Linear Computational 

Complexity Graph Searching 

Algorithm (L* Algorithm) 

In this paper, They presented a novel algorithm, called the L* 

algorithm, which can be applied to global path planning and 

is faster than the A* algorithm. The structure of the open list 

with the use of bidirectional sub lists (buckets) ensures the 

linear computational complexity of the L* algorithm because 

the nodes in the current bucket can be processed in any 

sequence and it is not necessary to sort the bucket. [45] 

45 Movement Between Positions 
Position Compensation 

Algorithm 

In this research, multiple ultrasonic distance sensors were 

used to measure the position and orientation of the mobile 

robot, and a position compensation algorithm was developed 

to minimize the position error between the current position 

and the desired position.[46] 

46 Path Planning Problems On Multiple Robot 
Multivariant Optimization 

Algorithm 

The proposed algorithm is employed to locate the optimal 

control points of a Bezier path. The global optimal solution is 

located through iteration of alternate global explorations and 

local refinements by intelligent searchers named as atoms in 

the Multivariant optimization algorithm. The good 

performance of the proposed algorithm is ensured by the 

efficient communication and cooperation among atoms which 

have variant responsibilities.[47] 

47 Mobile robot path planning 
Multicriteria METAL-A* 

Algorithm 

This paper addresses the problem of searching paths in a 

graph-based model of the environment for mobile robot 

navigation. Unlike conventional approaches, where just a 

scalar cost (or a scalar function combining several costs) is to 

be optimized, this paper proposes a Multicriteria path planner 

that provides an efficient and natural way of both defining and 

solving problems in which conflicting criteria are 

involved.[48] 

48 
Multiobjective heuristic graph search 

problems 

A new algorithm for Multiobjective 

A* search 

This paper states that algorithm performed much better in 

memory requirements but found solutions slightly more 

slowly on average. Time values are the only measure subject 

to implementation details and should be taken with caution, 

but show clearly that the number of iterations is not a good 

indicator to compare the running time of both algorithms.[49] 
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49 Path planning optimization 
Pareto Front-Based Multiobjective 

Path Planning Algorithm 

The algorithm in this paper approaches Multi Objective 

Optimization (MOO) path planning with the use of Pareto 

fronts, or finding non-dominated solutions. The algorithm 

presented incorporates Pareto optimality into every step of A* 

search, thus it is named A*-PO. Results of simulations show 

A*-PO outperformed several variations of the standard A* 

algorithm for MOO path planning. [50] 

50 Multiobjective Shortest Path Problem 
Multiobjective Shortest Path Problem 

(MSPP) 

This paper presents an overview of the Multiobjective shortest 

path problem (MSPP) and a review of essential and recent 

issues regarding the methods to its solution. The paper further 

explores a Multiobjective evolutionary algorithm as applied 

to the MSPP and describes its behavior in terms of diversity 

of solutions, computational complexity, and optimality of 

solutions.[51]    

51 Multi-objective Optimal Path Planning 
Elitist Non-dominated Sorting 

Genetic Algorithms 

Multi-objective vehicle path planning method has been 

proposed to optimize path length, path safety and path 

smoothness using the elitist non-dominated sorting genetic 

algorithm (NSGA-II). Minimization of traveled distance, 

maximization of path safety, and maximization of path 

smoothness are considered as objectives of this study.[52] 

52 Multi-Objective Path Planning Multiobjective Dijkstra’s  Algorithm 

This paper presents an evolutionary approach to multi-

objective path planning. The paths are defined on continuous 

scenes with disjoint and/or non-convex obstacles, for robots 

moving towards their destinations along linearly piecewise 

trajectories with any number of vertices. The fastest feasible 

route is genetically selected via a simultaneous minimization 

of path length and path steering angle. [53] 
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53 Multi-Robot Path Planning 

Hybridization of an improved 

particle swarm optimization and 

gravitational search algorithm 

This paper proposed a new methodology to determine the 

optimal trajectory of the path for multi-robot in a clutter 

environment using hybridization of improved particle swarm 

optimization (IPSO) with an improved gravitational search 

algorithm(IGSA).The proposed approach embedded the 

social essence of IPSO with motion mechanism of IGSA. The 

proposed hybridization IPSO–IGSA maintain the efficient 

balance between exploration and exploitation because of 

adopting co-evolutionary techniques to update the IGSA 

acceleration and particle positions with IPSO velocity 

simultaneously. 
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Summary 

The circumstance is exceptionally hard to address an answer with the single independent 

algorithm. Providing multiple tasks for a powerful robot increases the task complexity and the 

distribution of work is more difficult. Problem or a task given is solved parallel the time complexity 

can be reduced drastically. So far in this review, we have analyzed and surveyed the potential 

influence of various algorithm in contrast to multiple robot systems. In this, we have fragmented 

the aspect into three avenues objectives, Algorithms, and creativeness. 

However, our review provides some basic idea to enrich the research on multiple mobile robot 

path planning are given below. 

 Initial research on path planning of multiple robots is concentrated only in a static 

environment. 

 The deterministic algorithm like Genetic algorithm, particle swarm optimization, and ANT 

colony optimization are targeted method in the earlier development of path planning of 

multiple mobile robot systems (MRS). 

 The evolutionary based algorithm like the hybridization of fuzzy logic and deterministic 

algorithm and Neural Network and the deterministic algorithm is done rarely. 

 With regards to the survey, all the algorithm were analyzed only using simulation. The 

hardware implementation may produce more positive results.   

Future scope for Research 

 The investigation of the related literature shows that  

 Intelligent transportation is the highly challenging and complex to implement in 

real time environment. 

 It is quite difficult to differentiate collision, congestion and deadlock in motion 

planning algorithms. 

 Centralization or decentralization of information sharing between multiple robots 

is more challenging in dynamic environment. 

 Combination of homogeneous and heterogeneous multi robot systems are very 

interesting encounter at present. 

 For the improved forthcoming, the above said problems can be resolved by putting into 

practice of hybridization of algorithm with elevated mechanism is essential. 
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