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Design and Implementation of a friendly maze program for early childhood

based on a path searching algorithm

Unil Yun*, Eun Mi Yun**

Abstract

Robots, games and life applications have been developed while computer areas are developed.

Moreover, various applications have been utilized for various users including the early childhood.

Recently, smart phones have been dramatically used by various users including early childhood. Many

applications need to find a path from a starting point to destinations. For example, without using real

maps, users can find the direct paths for the destinations in realtime. Specifically, path exploration in

game programs is so important to have accurate results. Nowadays, with these techniques, diverse

applications for educations of early childhood have been developed. To deal with the functions,

necessity of efficient path search programs with high accuracy becomes much higher. In this paper,

we design and develop a friendly maze program for early childhood based on a path searching

algorithm. Basically, the path of lineal distance from a starting location to destination is considered.

Moreover, weight values are calculated by considering heuristic weighted h(x). In our approach, A%

algorithm searches the path considering weight values. Moreover, we utilize depth first search

approach instead of breadth first search in order to reduce the search space. so it is proper to use

Ax algorithm in finding efficient paths although it is not optimized paths.
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II. Preliminaries

1. Path Searching Algorithm
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lll. Design and Implementation of
Maze finding program

1. Ax AIgorithm
Ax FaEEF([1-3
golEel gt zéiﬂ 91% o *xmﬂ}ZH BEE ;‘% 1]

olth o]g)dt AREL o] R ARE = WAL ofzjo} 7}
Fig. 1. Basic Map
Ax dare]F [1- ][10 11 Oﬂ/ﬂ WAy w2de] Am

2
5 L}%om fets et 9w T2 W 2 9
o 7 ol A1 ﬂ%o}ﬂl e A2 Aolrk g AAE
o Ez Proidl FololAe] e F WAL AgaT 1
% 13} 2ol AZEe] AR throldl Foold 2t AZtg e
U, B3, AolE, o575 79 olal i 4FF
AuE M 5 ook 39 1604 254 Azge

A g B, Aes AGEe gl tuiA

7roz Azyet

A2 e o) TFsd ol #2

Of



Design and Implementation of a friendly maze program for

early childhood based on a path searching algorithm 51

e ) e 2R AAGoRTH AR 879 A}
28] sl Fel28 FAgk heOE A Ui 2% A}
Aol AE sdehe B E 19 2o

Table 1. Calculation of starting rectangle

Add starting rectangle to the opened list.

Find an adjacent rectangle of the starting rectangle.

Add the passable rectangle among adjacent rectangles to the
opened list and store the parent rectangle of the added
rectangle as a starting rectangle.

Calculate and store F cost of the added rectangle respectively.
Remove the starting rectangle to the opened list and add the
starting rectangle to the closed list.
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Fig. 2. Basic Map
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Table 2. Calculation of starting rectangle

F=G+H

F : Cost

G : Distance from the starting point to the current point

H : Distance from the current point to the destination point
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2. Screen design
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Table 3. Pseudo codes of find_route function

OpenedList.Add(startingRectangle);
while(){
if (openList is empty) return false;
if (destinationPoint is added to openedList) return true;
currentRectangle=min(openedList.F-cost);
openedList.Remove(currentRectangle);
closedList.Add(currentRectangle);
for (each adjacent rectangle of current rectangle){
if (opened list exists){
if (G through current rectangle < previous G){
adjacentRectangle—>parentRectangle=currentRectangle;
adjacentRectangle.G=currentRectangle.G
+distance from currentRectangle;
adjacentRectangle.H=distance from adjacent Rectangle
to the destination point;
adjacentRectangle.F=adjacentRectangle.G+adjacentRectangle.H;
}
}
else if(it is the unprocessable rectangle)
continue;
else if(it is obstacle)
continue;
else if(it is processable but emply rectable){
adjacentRectangle—>parentRectangle=currentRectangle;
adjacentRectangle.G=currentRectangle.G+distance from
currentRectangle;
adjacentRectangle.H=distance from adjacentRectangle
to destination point;

adjacentRectangle.F=adjacentRectangle.G+adjacentRectangle.H;
openedList.Add(adjacentRectangle);
}
} // End of adjacentRectangle process
} // Completeness of path finding
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IV. Implementation screen of Maze
finding program
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Fig. 6. Implementation example of final program

V. Conclusions
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