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Abstract 

The heuristic function (n) attempts to guide the search to quickly arrive at the solution. The 

objective of this study was to implement a heuristic search strategy A * to solve a real problem. It has 

the function of finding a solution to the problem using non-rigorous methods such as trial and error, 

rules of thumb, etc. The algorithm used to solve the problem is efficient. In addition, the results 

obtained on the console are as expected from the analysis, so there is assurance that the code is 

working correctly. This research can allow the copy function for modification of the data matrices and 

the creation of several matrices to cover all the data. 
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1. Introduction 

Heuristic (from the Greek word εὑρίσκειν) means "discovery, invention" (the etymology shared 

with Eureka) occurs in multiple categories of grammar. When used as a noun, it refers to the field of 

discovery, art, or science. When it shows up as an adjective, it refers to something more specific, such 

as strategy, rules, syllogism, or reasoning.  

In the Amazon example, you want to use a robot to sort inventory in the warehouse. Amazon has 

three inventories (a table of supplies for sale) in specific locations in the warehouse. The robot is 

responsible for moving the three inventories to the target location.  

The robot can move horizontally and vertically to load or unload inventory. This activity requires 

that you use a heuristic search strategy A * to generate a plan that allows your machine learning robot 

to move the inventory from its initial state to its target state.  

The implementation of the A * algorithm considers the Manhattan distance as a heuristic function. 

The actual cost (g) of each robot action is 1. The objective of the study was to specify and execute the 

sequence of actions needed programmatically to achieve the target state in simple notation. Example: 

"move R row1 column2" or "move R row0 column2" or "load R M1 row0 column2". 

 

2. Background, review of the literature, state of the art 

Cab driver geometry was coordinated by Hermann Minkowski on the 19th. Cab driver distances, 

also known as straight distances, L1 distances or norms, city distances, Manhattan distances, or 

Manhattan lengths, have variations corresponding to the names of the geometries [1]. The last name 

implies a grid layout for most roads on Manhattan Island. In other words, the shortest route a car can 

take between two points in the city is the same distance as the two points on the road shape. 

In 2017, they evaluated the efficiency of 82 web services networks of a heuristic search technique 

with machine learning [2], thus, this dependency has shown great interest in studying relationships 

between labels and ways to explore them [3], likewise, the application of hybrid heuristics to both 

complex functions has demonstrated the potential of these algorithms and the importance of 

recognizing the correct transition moments between searches [4]. 

In 2018, they compared the heuristic search algorithm to demonstrate the accuracy and advantages 

of autonomous driving versus conventional motion planning [5]. It was shown that the beneficial 
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features of robust machine learning are based on heuristic search strategies [6] as well as data 

encryption [7]. It was also shown that the algorithms avoid guessing the information but use the data it 

can associate to provide the information [8]. 

In 2019, metaheuristics are found to be a convenient way to manage and optimize resource flow in 

large and complex scenarios [9]. Heuristics were presented to handle different combinations in a 

procurement portfolio [10]. It was also shown that heuristic search provides significant improvements 

to machine learning concerning the number of nodes traversed through the provided DFS algorithm 

[11]. Then, classical algorithms are compared with the heuristic search on a real-life dataset [12], as 

well as it is shown that it is possible to identify the attribute that can solve the problem in classification 

[13]. 

In 2020, it is proposed the solution of strong seismic movements with the proposal of 

metaheuristics [14], also the solution to problems of the orientation of universities is proposed the 

heuristic search system for students and teachers [15]. Algorithms that reach higher interactions to the 

rest of algorithms being able to perform it for one of time are also evaluated [16], as well as it is also 

proposed to strengthen the exploration of the program with heuristic search methods to encode the 

structures of the neural network module for a task of visual questions [17]. 

In 2021, they performed validations on gamification and machine learning in achievement-focused 

video games [18]. Then, the superiority of nonlinear testing to common activation functions as a search 

guide is demonstrated [19]. Also, the hand-driven trajectory of scripts with sorting and heuristic search 

was recovered [20]. 

 

3. Methodology 

 

In this research, the heuristic search strategy A* will be used to generate a plan that allows the robot 

to move the inventory from an initial state to a target state.  

Initial State: The initial state of the problem will be represented in a 4x4 matrix of characters as 

follows: 

 
Figure 1. Initial matrix state. 

 

Where: 

- R: represents the robot. Initially, it is located at position [2,2]. 

- #: represents a wall. 

- M1, M2, and M3: represent the three inventories that the robot must move. And they are located at 

positions [0,0], [2,0], and [0,3] respectively.  

Target state 

The robot must move the three inventories, M1, M2, and M3, to the following positions: To solve 

this problem, code steps will be used to understand how each part is boxed and placed at its destination. 

 
Figure 2.Matrix target state. 

 

Tasks requested 

Implement algorithm A* considering the following: 

- As a heuristic function, the Manhattan Distance. 
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- The real cost (g) of each action of the robot is 1. 

- The code should be executed and indicate the sequence of actions needed to reach the target state using 

a simple notation. For example: "move R row1 column2" or "move R row0 column2" or "load R M1 

row0 column2". 

 

4. Proposal development 

Code analysis 

- Copy function: Copies a matrix, this is used because at the moment of traversing a place the robot 

leaves a trace (-1) in the matrix. 

- Function minor distance: Calculates the smallest distance between points, intending to take from one 

place to another and without traveling more than it should. 

- Function find_not_resolved: Searches for the positions of the boxes in which they are still resolved, 

i.e., searches for boxes that are not in place. 

- Function calculate_l_d_arrival: Calculates the place of arrival, i.e., searches where the box is located 

and returns the position. 

- Mark function: It marks as if it were a wall since the robot can pass under an object if it is not carrying 

the boxes, but it cannot pass under it if it is carrying an object, that is why it marks the objects (boxes) 

to know that they cannot pass through there. 

- Path function: it traverses the path from one point to another, i.e., it traverses the places both going and 

coming.  

- Steps in the code to solve the problem.  

Each part is where a box is carried and placed at its destination location: 

- First, we call the shortest distance function to know where we have to go and make sure that it is one of 

the not-so-long roads (long road constraint). This function means that we use the closest ones to move 

as little as possible. Once we know where to go, we mark the place to go from one side to the other. 

- Subsequently, we call the function path, i.e., we are going to travel from one place to another (place of 

origin where the robot is located towards the destination where we must arrive). 

- Here we use the copy function to clean up the matrix (since it is filled with numbers at the time of 

traversing and marking). 

- We calculate the arrival position to take it towards its destination. 

- We update the robot's position and mark the position where we want to arrive. 

- We use the mark function to avoid going through the boxes that are still left on the path. 

- We use the path function to go to the destination location. 

- Now we use the copy function to clear the array of the path function, from the mark function and 

update the data. 

- We then use the find unresolved function to find out which ones are still unresolved (boxes that are not 

yet in place). This process is repeated until all the boxes are in place. 

The programming language selected was Python. Due to the creation of classes, it was necessary to 

structure the data as necessary to represent the space between the states and the nodes that were 

explored in the tree. The developed program is an original work which evidences below the pieces of 

code worked on:  

This means importing NumPy, initializing the variable for iterations, and representing the initial 

matrix containing data and a pair of methods. 
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Figure 3.Explanation coding 1. 

 

The next step is to define the search function, in this case, it is requested to copy the matrix if what 

is really requested is to define a path through which the robot will pass. 

 

 
Figure 4.Explanation coding 2. 

 

Indeed, as the objective is to find the distance between the robot and the target point, a function is 

produced which asks it to do so. 

 

 
Figure 5.Explanation coding 3. 

 

The search can be checked by the function that searches for what is requested when the robot does 

not reach the box. 

 



                International Journal of Early Childhood Special Education (INT-JECSE)  

DOI: 10.9756/INT-JECSE/V14I2.264 ISSN:1308-5581 Vol 14, Issue 02, 20222794 
 

2794 

 

 
Figure 6.Explanation coding 4. 

 

This involves looking for the place where the box moves, unlike the previous function, it looks for 

the robot to reach the box. 

 

 
Figure 7.Explanation coding 5. 

 

Once the search for the boxes has been created, the next step is to create the method that marks the 

walls when the box is a load being transported by the robot. 

 

 
Figure 8.Explanation coding 6. 

 

Of all the possible paths the robot will use the orientation towards the place to be reached. It is 

through this function that the robot will walk along the paths demanding to use the solar orientation to 

refer to the directions on the search axis. 
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Figure 9.Explanation coding 7. 

 

The first part of the path is defined in the instance pertaining to the distance that separates the robot 

from the target point. Variables and methods containing each of the states of the declared matrices are 

defined. 

 

 
Figure 10.Explanation coding 8. 

 

As can be seen in this second part, the method of introducing arrays is at a more internal level than 

in the first part. These commands have been operated according to the established order which, by 

itself, inverts the order if the factors of loading and transporting boxes are taken into account, being the 

expected result without the need of transporting arrays. 
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Figure 11.Explanation coding 9. 

 

Finally, as can also be seen, the sequence used in part 3 has the criteria to support the indices at the 

boundaries when the next box has been placed supporting the election motif each time resolving 

negative and positive indices other than the ratios in the initial matrix. 

 

 
Figure 12.Explanation coding 10. 

 

5. Result 

Implementing the Manhattan distances, we obtain the following states that lead us to the 

arrangement of the boxes. The robot encountered the following maze: 

 

 [2, 1, 0, 4] 

 [0, 1, 0, 0] 

 [3, 0, 5, 0] 

 [0, 6, 7, 8] 

 

The robot had to find the box at the coordinates (2,0) but it started at the coordinates (2,2), in order 

to reach the place, the robot performed the following on the screen: 
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 (2, 2)  (1, 2)  (0, 2)  (0, 3)  (1, 3)  (2, 3)  (3, 3)  (3, 2)  (3, 1)  (2, 1)  (2, 0) 

 

The next choice was the number of the place where it had to take the box to store it, this point was 

located at the coordinates (3,2), for which the robot made the following movements on the screen: 

 

 (2, 0)  (2, 1)  (2, 2)  (1, 2)  (1, 3)  (2, 3)  (3, 3)  (3, 2) 

 

The execution of these steps means that the first box will have been placed. The next step was to 

get to the place to carry a second box, the same that was at coordinates (0,3), so the robot accessed the 

following steps to go to the point from its coordinates (3,2) on the screen: 

 

 (3, 2)  (2, 2)  (1, 2)  (0, 2)  (0, 3) 

Once the robot has reached the point of the box, it can take the box to the coordinates (3,1) to store 

it in the warehouse at these coordinates, from this coordinate the robot executes the movements 

through the maze on the screen: 

 

 (0, 3)  (1, 3)  (2, 3)  (2, 2)  (2, 1)  (3, 1) 

 

This means that the second box has been placed, going on to reach the point where it would find the 

third box at coordinates (0,0) from the robot's current location at coordinates (3,1), for which it 

performed the following on the screen: 

 

 (3, 1)  (2, 1)  (2, 0)  (1, 0)  (0, 0) 

 

Finally, i was going to perform the check of its (0,0) coordinates to bring the third box to the target 

matrix at (3,3) and simply displayed on screen: 

 

 (0, 0)  (1, 0)  (2, 0)  (2, 1)  (2, 2)  (1, 2)  (0, 2)  (0, 3)  (1, 3)  (2, 3)  (3, 3) 

 

6. Discussion 

To solve the problem, the code must allow robot acceleration mechanisms within the program 

execution, a unique list of functions that modify and suppress the behavior that generates defects in the 

program performance is created. Also, when explaining the detail of the code development you should 

use jupyter notebook when you must include comments of the code before and after the modification of 

the behavior that improves the performance of the robot. 

At the moment of copying the matrices, there was the inconvenience that everything was 

transcribed, that is to say, the same original matrix was copied, where if a data was changed in one 

matrix, it was also changed in the other one, although the modified matrix had the same data. That is 

why it was decided to implement the copy function.  

Another inconvenience arose when trying to cover all the data of the total matrix in a single matrix, 

so it was decided to create several matrices to store the states variable according to the necessary code 

that represents the function that allows storing the matrices with the loaded data. 

 

7.Conclusions 

The results obtained in the console are as expected in the analysis so we can confirm that the code 

for the robot with machine learning works correctly being the order of choice of the functions that 

influence the decisions of the robot. 

The algorithm used for solving the warehouse ordering problem is efficient as far as the help 

system with the machine learning robot is concerned, the continuation of the changes in the states were 

stored correctly after the application of several matrices. 

The robot was activated with machine learning that receives an initial state achieving with the help 

of the code based on heuristic search the detection of the paths that playfully are processed by the robot 

to reach the target state. 
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