Journal of The Korea Society of Computer and Information
Vol. 22 No. 6, pp. 49-55, June 2017

www ksci.re.kr
https://doi.org/10.9708/jksci.2017.22.06.049

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.

» Keyword: maze traversal, path searching algorithm, early childhood
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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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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

o] AoA Fi= % Wl goz, shte] Akl daA A

oA A AR ARE Re AL G ¢, @
A A7) olgAE ALl Hatel Felth.
01714 B8] FEAokE AL Nk AA AWHE =247

NAe] AAAQ AL SJulaia, G F% AARE A7)

ot

ARAA ) A Bze] AelE ofrl gk Ar dneFE A
@ o) W gk ANEIER E2ge) el A
ke ol Al BARAAY AR Al w2 & 5 gk uf
2] 4449l Ale] FAgkel Hghe AHgahs Alolch Hik

& A dol F70) i FohEe A8 wefs er

il

ol Gk 0, FLHFEH &
142 & 4= itk 47 AgE 10 9l
A7k e g o veba A
° 7 Gk 0+ 14=14 7} o 2
2RE 23AA ] AMH Agld], A wEe st
A gk, bR A2 Ueks
AoME 7t o7 37k ARFSRE 17+ olFaeld HEg
Z A7bol| ZF AR 7F AR 10 #53F 400] Hte] €t} o]
o F7ro] Aol Ee ndalA] etk oldA AXkE G=14 ¢
H=40< H g Fak2 547} Ht) o] #A4& Q13igh 8
ol sl =7 KPstd 871 AFES BF T AMES
A} 2 7hg)7)aL Z47ke] FHlE-S AlAkslA 7EA) AL Q)
Y o= 8709 AzE o] Eofiit
o

X o
pory E{E i, b
o do
Sy B
FE o ogtt
i ol o o
g5 o = 1o
£ o
R o f
N
AN
(o3
i o
rr
N
>
)
o
o
ol
QL
rlr
PO
o, ©
N
o3l
all

—_>'4—',
o
=
I
)
rlo
o5
)
tjo
o,
oo
QL
g
)
i
ol
R
oxl
e
-
;O
T
jus}
R:)
fil

Al Azt drk 2 olvis

r o
S~
>
N
NS
0l
-
vl
H
£
o rlr

mﬁ’rlrjlﬂ
2,
N
o
F;Eru

o fu woob

off [0 X @ pR Foorlr

oo M &lr_ﬁ
Ofr
ol o @ m&m
SxETy
iw—f _;FE
o
LR
= oo
iLng
% 3o 4 o
o ffr o
_QJ_’ O
L
oxl
)
%
=
i)
o
o0
=
1o
>~
>
S

ol
=
i
fd
8]
>
>
&
™ of
ro,
>,
ro
>
>
)
b o
s

ZeA AN

ﬂd
N
N
oft
S)
N
N
N
rir

)
R
rr
po)
o,
o
iu}
ra
H

>~
=,
&
oftt
o 2 g
-

[-'0
o,
rr
z
oE
rlo
A Sl

)

2

o

£

Lo

)]

A

il

=
et

QELEAPES
Gatst BB S A ol s
A Hok @A A4S B9 Gkol © Ak 9 A4
RRE A AP uRr



[e]

7F plenw A4S

PN
T

)

=

kel

3y

E

S
A4

P

s
A7

dasiee )

Journal of The Korea Society of Computer and Information

52

2. Screen design
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Fig. 4. Path of Rectangle
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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){
f (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);
)i
} // End of adjacentRectangle process
)i // Completeness of path finding
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IV. Implementation screen of Maze
finding program
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Fig. 5. Buttons of save and load

T 5ol A, A FolE Auet W A7) T HRE
Agar] el Adatr] Beler] 715S Fadd o= A
ol HE Agsly] MES rad Ao 7], W Alo] =,
e 91A, F0H, =2H] A7t 9AE e PHow
A, BYoUE *d%*%}‘?d O agE Eee 9
th 23808 9 oflE o *}Z}ﬁé shfuirle] Apo]=

nE W75 o8

& veln 29 4 sl 20 7 LEERE
1% ZelAt 54 % 9

a9 62 Hel AYHE VZE B e suelth Fug)
Sy 9 vk FYS FaA AvkEA A AT 4
R, Aol TR Aol ABE FEE ALEES 9
W BEo) Frleka P2 Aol ofdl A4S Telrle
9 5% o] 2 5 gk, HBA AP L B 25, ek
A7k e A Bt olv] =g Fabv] uhito] shek ol
AL S A%, Ake A FA) S8 B S
WS A TRt s mRHeN FRHoR AvE
Soho] mhitol S vl Hof AR, ek 3L o)
A7 g v



54  Journal of The Korea Society of Computer and Information

i 0 EEERDEREM SEa = =Illlllll

RREREnEE

Sl

==

Fig. 6. Implementation example of final program

V. Conclusions
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