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Testing the Hypothesis about the Cause of Increasing Score by 
Analyzing the Play Data of Original Arcade Game ‘Aomorhythm’ 

 

Takashi NAKAMURA†1� Kazunori MIYATA†2� � � �  
 
Abstract: Aomorhythm' is a game which is created and developed by students and the author of this paper who belong to 
Kanagawa Institute of Technology, and is also a original arcade video game. We had a chance to exhibit the game to two facilitiies 
in Aomori prefecture for 257 days total. We’ve gotten various play logs like the time-stamps players game start,scores,play 
accuracy, We got over 22,900 play logs during the exhibition. At the same time, we got video data by using IP cam for about two 
months in one of the facilities. 
  We analyze the play log data and videos, and we test the hypthesis that a player can learn and be good at the game even if they 
don't play the game.In this paper, we mention about the results of the test the hypothesis it. 

 

Keywords: video game, game design, play analysis, play data analysis 
 
 

1. �
��  � �  

� mdMR�x+
�@R�xq�I.d�^Èſ/ñƬ

R�xɝƥ+iae��ODÎƬ� M��I�R�x+



&/=�ǲCA&
?ɝ�.d�^ÈſǙƀ/£ƆÃ

'. KPI ( Key Performance Indicator )+:®CAR�x.

Ɇŭ.ŜǮǌ+ÎƬ�A&
@ɞ 

� ���ɝñƬR�x'.d�^Èſ.Ǚƀ�Áȼ�A@

�/ī'	?ɝƺǇǤ+(#&R�x.Ǖ�
Ô¬�ƈD

ǻ@ 9.�ƈ�Ūƻ+*#&
@(¯�0À&.\�X

S�f<Ȅȁɝ�ƈDŎŚ�&
@)�/ɝĞ*�(:�

ǭƲ'/*
ɞ 

ŹƺǇ+Ƭ
 ûĵ�YxGOV~�R�x�GMz�Y

x�[1]/Ĉđ+&đƪ(�ǜ+ȼư� M�Wg�R�

x'	?ɝȼưŭ<ġƽƣ.\�XS�f�	@ 9ɝÃ

ę+$
&ǰǤ>�ŎŚ�&
@�éŭ+q�I�+q�

I�P(�&d�^Dȃȸ�@ 9.k�y�^DǕ��

                                                                    
 †1 ǀĉĦħǁĈđ� �  
   Kanagawa Institute of Technology� �  
 †2 ÖɄ¾ǋǁđōǳĈđɂĈđ� �  

Ȅē�@�:ãǨ'	@ɞ 

 ŹƺǇ'/ɝ2014Į 12ŴŸ=? 2015Į 10Ŵ�ũ6'

.Ǒ 9�ŴȽɝɎƄƷÃ. 2NŊ.ñƬťȄ'ĔɈ+q�

I�.d�^ȃȸDǲ# �ɝŷȽ.Ǒ 2�ŴȽɝéŭ+

IPNy�+=@q�I|�ǲÔ.ÔƮd�^Dȃȸ
=

1Èſ�@��'� ɞ 

 GMz�Yx.ĴȉŷȽ.d�^Èſ.ȬǄ+

&ɝ

ȃȸŭ+/ńø�*�# �q�I|��Ƶŕq�I�@

�*�ɝĺB'q�I.ƈĎDǻ&
@!�'XSGê�

�&
@.'/*
��(
� ȍDưǻ�ɝ�. ȍ+

$
&q�Id�^Èſ
=1 IPNy�+=@ÔƮ.È

ſ+=#&ƅȇ� ǙƀDŹȑŢ'ȣ3@ɞ 

2. ��24(0�� 

� ûĵ�YxGOV~��GMz�Yx�(/ǀĉĦħǁ

Ĉđ łÿydHGđǁ �ŻƺǇĖ+

&ɝđƪ(Âé

'ȼư� M�Wg�.G�Q�fR�x'	?ɝ2013Į

9 Ŵ+ȼ¸�A ž�R�xV~J+&ËÁȼ�A ɞs

   Japan Advanced Institute of Science and Technology 

情報処理学会研究報告 
IPSJ SIG Technical Report

Vol.2016-DCC-13 No.10
2016/5/31



  
 

	2016 Information Processing Society of Japan 2 
 

aNIfJ(GMz��ɝ-2 .�Yx'Ə?ç��Y

xR�x'	@ɞ 

�YxR�x/�ǭƲ+ȕɏ+	C�&^Iw�P=�t

^�Dŏ��'XSG�¿@ɞGMz�Yx:ýŹ/ȕɏ

(^Iw�P�ç#&
@�+=#&XSG�¿@�Ǘ7

(*#&
@�GMz�Yx'/�t^�/ 2$.7.ś

¬(*#&
@ɞ�ǭƲ*�YxR�x+

&/ȕɏ(

Ű/ǹšƟ·�A@��ć
�ɝGMz�Yx'/ȕɏ:

Ű:ɟǅɗ.7�Ɵ·�A&
@ɞ 

 
ø 1.� GMz�YxĆǾ 

 

GMz�Yx.ƥĽ.�"ŹȑŢ'ŵƬ'	@�/ɝ 

(1) M�Wg�.G�Q�fR�x' 1 ä��ďú�*
  

(2) Ãę/�YxR�x!�ɝ���>éŭ+ȕɏ�ǃÔ

�@*)�A6'.�YxR�x+*
oH�`{��	

@ 

(3) M�Wg�'	?�A6'+*
oH�`{�:	@

 9ɝȯ�ĀŊ'ġƽ� Āçɝq�I|�+(#&�'

q�I� ��	@ãǨŁ�§�ɝ�.�YxR�x+*

A&
@�:ǢƢ:ţǼ'ǲCAɝć�.Āç�Ëq�I�

+*@ãǨŁ�ɚ�*@�'	@ 

(
��'	@ɞR�xdUI��ɝËq�Iŭ.q�I

|�©ə/ȴǺ'	?ɝŧď.ĩȘR�xD®# ƺǇ(

Ƒȟ� Āçɝƥ+Ëq�Iŭ.q�I|�ǲÔDȐƁ�

<�
��ÎƠ(*@ɞ 

3. �`m 2 X�[|����Sn�rs�
bz 

(1) Pe[|�]�4)9, �`R ��Sn 

� 2013Į 9Ŵ+ž�R�xV~J+

&�GMz�Yx�

Dġƽ�&�> Web ǌ'Ȉɕ+*?ɝ2014 Į 8 Ŵ+ȼ¸

�A  CEDEC2014+&I�^�OcHpZaV~�+ő

Ĺġƽ(*# ɞ�.ŭţǥ.ßź�	?ɝţǥǔɏ
=

1ţǥƾ. Webr�W+ŗȠ�A ɞ 

� ţǥƾ'.ȋɏŗƽ.Ƶĺ+�ūȵ�]�e ɎƄĠ�'

. 3�ŴȽ.ġƽ.ŌȆ�	# ɞġƽ+��@SXe<

ĸÑÈŐɝș¢Ǐ÷ǌ.ż¡.çń�ßA  9ɝ2014Į

12 Ŵ 27 Ũ�2015 Į 3 Ŵ 31 Ũ6'ɝġƽDǲ��(*#

 ɞ�.Ɉɝq�I.ȊǕ.�PDß@ 9+ßļ�3�

d�^DƔē��Pßļ.�Ǘ7DĔǵ� ɞq�I�P

.ȊǕ+$
&/ĺȣ�@ɞ 

�ūȵ�]�e ɎƄĠ�'/��;C9�İĀ�(
�


ùƫĠɝN�MQťȄɝɎƄƷ+"*E!Xc�Wǌ�ǲ

CA@ĀŊ'ġƽDǲ# ɞġƽŷȽ.45ƐŨɝ15:00�

20:00.Ƚ'ġƽ�ɝçȁ 94Ũɝ7678q�IÈ.�PDß

ļ'� ɞĚƗťȄ(
�Łț�:	?ɝIPNy�'.ȸ

Ʈ/ǲC*�# ɞ 

 
ø 2. ūȵ�]�eɎƄĠ'.ġƽ.ƈĎ 

 

  ƥ+ĮŸĮċ.ų:ĚƗĕ�ć�# ŷȽ'/ɝĬ+ǲ

Ê�ÇŽ&
 (
�ťȄȾ±Ǥ�>.ȈDǥ� ɞ 

(2) �;dxpoN� ��Sn 
� ĴË�ūȵ�]�e ɎƄĠ�'.ġƽ�ǖ�� ĺ+/

ôÞ�ɎƄ'.ġƽ/�.^Iw�P'ǖC?.�ē!#

 �ɝūȵ�]�eɎƄĠ+ĚƗ+Ž&
 ��ƕǬǈǁ

đɘ�.ŐĴǤ�ġƽǖ�ŭ+ôÞ�A@�Dǥ�ɝ�ūȵ

�]�e ɎƄĠ�'.ġƽǖ�ĺɝéƷÃ+	@��ƕǬ

ǈǁđɘ�'.ġƽ.ŌȆDǰǤ+ǲ# ɞǰǤ>(ż¡

ǌ:çń'�  9 2015 Į 4 Ŵĺ×�> 2015 Į 10 Ŵ�

ũ6'ġƽDǲ��+*# ɞ 

� ġƽŭ.ȸƮŭ.ƙńű�Dǲ# �' IP Ny�'.

ȸƮ:ãǨ*�Dçń�ɝq�I�P(éŭ+q�I|�

. IP Ny�ÔƮDȸƮ'�@�+*# ɞ��ƕǬǈǁđ

ɘ�'/ɝ9:00�17:00ɝçȁ 167Ũ(ŴůŨɝƿŨ.Āç/

ǡŨɝy�cg�XŨǌ.¤ɘŨDɃ�)ɝ15,209q�IÈ

.�PDßļ'� ɞ IP Ny�+$
&/ª>�.�ł

情報処理学会研究報告 
IPSJ SIG Technical Report

Vol.2016-DCC-13 No.10
2016/5/31



  
 

2016 Information Processing Society of Japan 3 
 

2 (2015 4 21 2015 6 )

IP

PC NTP

PC

 

 

 3.  

4.
 

2013

2013

 

 

 ID

( 1FPS = 

16.6ms ) 

( 1

40 ) 1 40

 

IP

IP 640x480  / Motion JPEG / 5FPS

QNAP Network Video 

Recorder (NVR-VS2008Pro) 

IP

 

5.  

 

 

 0.755

(  4)  

 
 4.

 

 

1

100 1

3

TV

 

 2013 

情報処理学会研究報告 
IPSJ SIG Technical Report

Vol.2016-DCC-13 No.10
2016/5/31



  
 

2016 Information Processing Society of Japan 4 
 

 

 

IP

 

6.  

6.1

 
 

 5  

 
 5.  

 

0.55

 

 

6.2
 

4

1 40

120

 

180

60 181

180

 

(1)  

 Aa 180

, Ba: 181 2

 6  

 

 6.  

 

 6

( 180

4,409 / 181

=2999)   

 X 180 (

60 ) 181

(3,000 )

Ba 3,000 Aa

 

 

(2)  
 Am:

180 Bm: 181 2

 7  

 

 7.  

 

 7

Am

11,064, Bm 3,873

情報処理学会研究報告 
IPSJ SIG Technical Report

Vol.2016-DCC-13 No.10
2016/5/31



  
 

2016 Information Processing Society of Japan 5 
 

 

  

(181 )

Bm

3,000

 

 

7. IP  

7.1 IP

 

IP

 

 IP

4 22 ( 2 ) 5 5

1

4 21

4 22 5 5 ( 4 27

)

1,370  

 (

10 ) (

10 )

 

 

 8. IP  

 

7.2 IP  
IP

 

(

) 

2  

 

 

 

 

1

 

 

  

 

 

7.3 IP  

 9  

 
 9.  

 

情報処理学会研究報告 
IPSJ SIG Technical Report

Vol.2016-DCC-13 No.10
2016/5/31



  
 

2016 Information Processing Society of Japan 6 
 

 4 27

IP

 

Am :

180 , Bm : 181

 10  

 

 10.  

 

 10 181

Bm’ 3,000

 

Am , Bm t

Am'

 

 1 Am',Bm' t  

 
 

8.  

IP

 

 

IP

 

3,000

1,500

 

 

 

9.  

IP

 

 

 

 

 

情報処理学会研究報告 
IPSJ SIG Technical Report

Vol.2016-DCC-13 No.10
2016/5/31



  
 

	2016 Information Processing Society of Japan 7 
 

 

� ��� GMz�Yx.ÈſƬ.q�P�xŜȧDǲ#&

�A þɊƎƒɝ�ūȵ�]�e ɎƄĠ�'.ġƽ+�Ø

ÒDɒ
 ƝȲȚƈDċ9(� Ⱦ±æ¦ɝ��ƕǬǈǁđ

ɘ�'.ġƽ+�ØÒDɒ
 ȹƭåƈDċ9(� Ⱦ±

æ¦+Ņȓ
 �6�ɞ 

 �.ƺǇ/ÁƳȗöƘ��ĤɉɊǁđōǳŢÕȗö.Ó

ŉDà�&Ĕť�A&
6�ɞ 
 

GuZg 
[1] �Ż Ʌ�, Ħ� ɚƚ, þ ɊƎ, ƭá ǷȜ, Ʊ� ŮĶ, ¨Ǳ 

ğ, “Ǫ¬G�Q�fR�x�GMz�Yx�ȼưDȦ� L
�^cI�y�eVXcxȼư.ĔȞ”, ŨŹdW^�R�
xđ¥ 2013ĮıĮƌĈ¥�ǆɋ,2014, p.74-81 

[2]  ŋĥ Đ�,� ŪĶ, Ɲȡ Ċ,èƭ ¶�,” M��I�R�x
DƬ
 iae��Oîț.ĈǼƉȁƞ”, ɍĎłÿȦ²đ
¥ȑŢȋ. B, Ȧ²,2009, p.1566-1578 

情報処理学会研究報告 
IPSJ SIG Technical Report

Vol.2016-DCC-13 No.10
2016/5/31


