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Decision of Priority Order of Recharger Installation in Musashino City by Domain Division 

Fumiko KOYANAGI�1
� Keinii IWATA�2

ABSTRACT�From an uneasy social environment and the climate change, electric vehicles (EVs) are 
gaining attention as an important transportation system of the automotive society.  The range, cost and 
life time limitations of battery are gradually being overcome.  In the next stage of spread of EV, 
establishment of an appropriate EV infrastructure is expected. Although a commuter EV is recharged at 
home in general as for automakers plan, customers wish to recharge their EV at anytime for security.  
This study investigates an appropriate allocation of EV rechargers in Musashino city. We define the 
priority order among EV recharger candidates by comparing with a Voronoi diagram and the priority 
order circular diagram. Both diagrams are segmented by specific town information.  The outcome of 
this approach will give a blueprint for implementing infrastructure to support electric transportation and 
will provide standards and guidelines to install the appropriate equipment for residential and other EV 
customers.

Keywords� Optimum Allocation, Recharger, Voronoi Diagram, Priority Order circular 

(Received March 30, 2009) 

��������

�

�������	
��������������

������ PEV(Pure Electric Vehicle)������ 
!"#$%��&'()�����*+,-./01�

2)34����567+)89):;<=>?@�%

��&A)BC����B$DE)/F�G>HI��

JK�LM��NOPQ RST$����UV�WX

������)YZ [Z\�%��&�����)]

8^_`)@a�*�b��9cC�%de�/1fg

)hi jkEl�Cmn#$%��

1), 2)
&

'()�����*opE)q�>rsC�%tuT

$%�� �v4w)xyz)@a�*{|}E)~q

�*��CT$%��&��E~q���*�8 ��

�BC�l��|�������^�����BC �

D$�&B)BC�#]��E*��w#)�����

�)l��������%�����CT$�~q��

�)de������%tu�@&�W~q�����

�%*� ¡¢/£¤W�¥�}¦§¨£>4�%��

)�}¦§>©ª�@&]«¤>4��BC�����

�)���¬®)/1fghi)¯°±C��C²��

EV ³�´)��_`=)de�µ/¶g/1�·¸>
¹n��)C���%��&

�	�
������������

�

� }��º»@����¼½YZ ¾¿^�Àa#$%

��������ÁgÂ/1Ã/Ä+6Å����)

��>v4���¬*�ÆÇ��ÈopEq���BC

>ÉÊ�mn#$%��&���� #�ËÌ)v4w

)ÍÎ�@%Ï�xy�%���¬>v4��@a�*

q�/1fg ��ÐÑÒEl�&B)Ó~q���C

�%��C��) jÔq���El�&

ÕÖ�J� YZ�@jÔq�×(°±Ø)*�Ùq�
�Ú>�ª�%*�� ÛÜ 15 ÝEÞß) 80àDEq
� Ñ;C���Ë4=áCâ��)��ãä	�R

�%��&���� #��åæÅ* 300ç¨èéC�
�El��êëì�����8)íî��� !"#$

%��&

Sï��ðñ���òó

J. Fac. Sci. Tech., Seikei Univ.
Vol.46 No.1 (2009) pp.35-40

*1
��������	
�(koyanagi@st.seikei.ac.jp) 

*2
�� 20 ���������	���



�����

���� ����	
���� ��

3)�

�

���ô+fõ	ö÷ø*ùúE������>Kû

üÀ�%��ýþC�%�·T$%��&£Ø�*�¼

½)ô	fõ	ö÷øq�/1fg)����>��&

2008� 11��*ô	fõ	ö÷øW�¥�1fg1	
æå��1¢
�0��g1¶)��#)�J���

���������Cq�æ�1¶�)YZ�� Z�

T$%��&���� #'()��������ô+

fõ	ö÷ø*����)���l�&B)�����

��l�%�a%B)��>¸% �C�¼½)!")

êë���#*de���El�)�*#�El�&$

]�W�%�(��µ%+1æ�1¶)&' (b�E

W�������))*��*+X�X$Ï�#��&

� �� ���������������� !

4)
�

�	�
�������

�

� ~q���>�Úþ,�����Î-�A)�� �

�El$Ïl�á./������%01�23>4

+���� l�&���l@�%*�Î�)5ª�6

Ý�78 ¸9D$�BC���}¦§>tu���

):� ��El;�&]��E*B)���<�=>

>@���?~ý5ª��%� ¡¢/£¤W�¥�}

¦§¨£>4�%tu�@&@��A$A$)«¤�B

�%)CD>º»�&�

�

"#��� $%&��'()*+,-.�

�  ¡¢/£*���)EF����Ï�Ï4�#$�

§(GH�^«¤El�&IJ=E�û��)KL �

�T$%��CM�N)O,��(��P���%ÝQ

T$%EM�£El�&R�%KL>S�Cmn$Ï�

O,T)v4w�C�%N)����KLÙS�Û��

�UVPQE*(WC��&@��XY�ZðC~q�

��?~ý�d4��«¤���%[\��&

"#��#��� $%&��

5)
�

IJ=� n ])L)^- P={p1,p2,p3,_pn} l�C��
`a)L> p��&B) pL�#l�L piDE)³�Â

+6¶PQ> d(p,pi)C��&B)CM�L p�#L piD

E)³�Â+6¶PQ NL p1,_pi-1,pi+1,_,pnDE)P

Q��b�BC>��c*c(3.1))�����&

njijppdppd ji ,,2,1,),,(),( L=≠≤ �

dddÙ3.1Û
c(3.1)> @�L)^- V(pi)>��c*c 3.2)��
���&

},,2,1,),,(),(|{)( njijppdppdppV jii L=≠≤=

� �

ddd (3.2) 
 (3.2) cE��@^- V(pi)E�T$�O,> ¡¢/
O,Ce¥�£ 2 )fg�@O,>��&D@�pi> 

¡¢/O,)KL�O,)�> ¡¢/�P� ¡¢/

�P hi�L> ¡¢/LCej&

�/� $%&���



�����

"#��#�0�� 1��2��.31456�

 ¡¢/£>4�%~q���)EF��£>kS�

�@a��DlKLC����?~ý>ªa@&?~ý

*m^�*æ�1¶>n�o�»� �BBE*@�)

p=>>@��)Cªq������)Ërst>u�

?~ý>5ª�@&

?~ý5ªp=C�%b)���p=>ÉÊC�@&

v~q�×*wVS��)xy)S������BC

vz�Î>{�ûC� 2|@=}~�%��BC
B)�?��?~ý�* 33��El���z�Ñ;|�
* 2,406|C��@&
� B)?~ý>KLC�@ ¡¢/£>£ 3���&

�7� �.314�$%&��89:;<=�

"#�0� >?@AB�'()*-.CDEFG�

 ¡¢/£>4�@EF��E*�~q���)��

���%-ð^�v7:>�ª��BC*Ñ;�ni$

�&���� #B$#)�� �l�������)

êë��C���%���Î-*�)*23���*�

��$�����: l�&ABE�~q���>�;

^�-ð^�����BC>ÉÊC���XE�û�v

7:)�����#�L^��b����BC>mn@&�

BBE*B)�}¦§>�������)³�´ v

4��S�)(WEl�BC����)�²h��L

�(�BC��r����(�BC��À`�>��<

@=�}EM�BC���%� BX��C�@&B)

4 ���#�?~ý���%��>u��A)�?>�
���é������%� BX>u�@&B)�}¦

§¨>4�@Á¡Âg.kS������)ý£=�¨

>��@& S�@¨)O, ¡�����%��¢Ý

�f������%��é���O,)Ý£>u�@&

'��¤�%��O,>'�¦§�C����¦§>¥

a@&

"#�0#��� HIJKL�

ý£=)�?~ý���%���é�)�>¦�¨>

��@&B)¨)�*@��¸����p=�E����

��é §�á¨)�>9c^�¨a�BCE���

�>©ª���)C�@&

W1� : ��)�²h��L�(�
JRª«��JR�����A$A$'�(�?~ý
>�ÚC��JR ¬®�B(�W�%*/^��
?~ý�#÷1¯�Åst����Ú>°|�@&

W2� : r����(�
±)²��v³$�´�vI¯µ´�v¶¸��)

�l$��·�%?~ý l�Î->�ÚC�@&

W3� : À`�>��<@=�}EM�
z�Î¸)À`� 2 �<@=�}EM%��?
~ý>�ÚC�@&

W4: S�)(WEl�
	¹6º1Â�^)»¼El����½¾�N)S

� /^�%���?~ý>�ÚC�@&

@=)BC��bc>4�%� BX>u�@&

rWWR
i

in ∗−= ∑
=

)(
4

1
max � � � ddd (3.3Û

¿��RÀ2km  
RÁ¨)�ÙmÛ�� nÁKLÂÃ�� rÁ200m
WiÁ������ Ù0Ä2Ár���* 2C��Û
WmaxÁ'�� ���

���� ��

�

M#��� $%&��'()*+,-.�

BBE*� ¡¢/£>@�)���÷	Å+Æ.>

4�%

5),6)
kS�%��&

� Ç%)KL���%ÈUÉFÝV>Êû&

� A)�Ë) 1])ÈUÉFÝV�f���&
ÌA)ÈUÉFÝV*�N)ÈUÉFÝVChi�

%��&B$�����û��)VÝ�ÝX#$�&

� B)Ç%)VÝ���%�VÝT)LC�KLDE

)³��+6¶PQ>¥a�&

� B)VÝ>ÍS�@L ��KLDE)³��+6

¶PQCÎ»%�1,2ÂÙÏ/�*¬�C�'bÛ�
��@�#Ï�A)VÝ>�û&

Ð �?~ý>KLÑ��C�� ¡¢/£>kS��&

@=)«¤�� ¡¢/£>4�%÷6Áã6Å>k

S�������WX�~q�×)��?~ý)EF�



�����

�>u�@&�WÁ¡Âg.�* java>4������
) Google ý£�Ò=�5ªT$@��?~ý)§�Ó
ò>-i"% ¡¢/£>���@&D@B) ¡¢/

£��� ¡¢/O,)�J¾>¥a�'�v'ÔC�

�?~ýÕ¥�IEÖ>¥a@&

�W�×4�@÷6Áã6Å¸)ØÙÚÛ*ý£)Ü

Ý 1/7000 ý£=C�%u������)ÕÞPQ>
6.5km�ßàPQ> 3.1km Cªq�%��&D@÷Áã
6Å=E* 1671 dotsá762 dotsEâ�ã�%��&@=
���¥a@����)~q���)EF���?>�

£ä���&

B)�?�� ¡¢/O,C����)�¤O,)J

¾�#�J¾'�C'Ô)?~ýW�¥�A)IEÖ>

¥a@&B$>� 1���&'�) ¡¢/O,>¦�
?~ý*���å�Ù���æç»Û(WEl��N)

~q����#'�Q$v7:��� l�&è��'

Ô) ¡¢/O,>¦�?~ý*éêëÑL�Å(WC

���v7: ��&���� # ¡¢/O, ¨�

C��BC*�B)ý,�?~ý)^ì ¸#$�BC

>��%��&B)DDE*�TÇsC�%)��5g

1æ>mn@Ì���l��íî ï���C*�n�

�El;�&

�

N �� $%&�OP�QR�STU�SVU�W+U�

 ¡¢/O,(ð1,450m2) ?~ýñ

'�J¾ 830,000 ��å�Ù���æç»Û

'ÔJ¾ 26,000 éêëÑL�Å

IE 362,000
�

�

M#�0� >?@AB�'()*-.�

3.2Eº»@����EF��)��>ò©��@a��
BBE*�}¦§¨£>4�@���?���%º»�&

�?~ý���(3.3)c���ó�¨ R>¥a�÷Á6ã

6Å>kS�ý£=����@Ù£ 5Û&A)� S�@
¨)O,�f���é��������gÝX>u�@&

N 0� XYKN�

g 0, 1 2 3 4 5 6 7 8
� 0 ô ¯ õ ö ÷ ø ù

B)�?�¬®�(Wv����ú�(W����

�(W) 3���O,)^ì ¸#$@Ù£ 6Û&B$�
��©ª) 3���W�%'��é��?~ l�BC
 Ý��@&B)BC�#�ûªT$@'�O,)ì�

#'�(�?~ý>¥a��}¦§>b)���©ª�

@&

1Áü±ÑL�Å�
2ÁÖýæÅ÷�ÙþT�)»Û�
3Á��ô�Ù���»Û

� M� $%&��CDE+,-.

500�



��	��

� Z� >?@AB�CDE314�[\�

�

� ]� >?@AB�CDE314�>?^N_�

�

M#�"� >?@A'`a�b*$%&���cd�

� �}¦§ 1§C��@�ü±ÑL�Å��2§)�Ö
ýæÅ÷�Ù���»Û�W�¥�3§)���ô�Ù�
��»Û�>KLC�@ ¡¢/£>kS�@&B)�?

>£ 7���&�}¦§ 1Ä3§����@Î-) ¡¢
/£�#� ¡¢/O,C�¤O,)J¾>¥a@&B

)�?>b)� 3���&B)��#¸%Ý�����
���(WE*v4wO, '��û���ÖýæÅ÷

�>(WC���ú�(WE* 2km �¾T)��E~
q� Ñ;C���v7:*áCâ�� ��Cni

$�&��*	��
�@BC*�� �����)~

q���)����C�%*�� 3) 3��E6Ý��
�EM�Cmn�&

N "� >?@A �e"AC�.b*fg�OP�

?~ýñ  ¡¢/O,Ùð1,450m2
Û

ü±ÑL�Å 3,653,000
ÖýæÅ÷� 2,394,000
��ô� 4,187,000



�
���

� h� >?@A �e"A'`a�b*$%&���

����	�

]��E*������W�%�����)@a)~

q���)��?~ý>� ¡¢/£>4�%EF��

���¥a@&D@�}¦§¨£����B$#?~ý

)���}¦§>��@& ¡¢/£)EF��)�?

�#�¬®�½�E)?~ý)^ì  #$@&D@�

�}¦§¨£)� BX�##$@�}¦§*�A$

A$Ø§ �ü±ÑL�Å�(W�2 § �ÖýæÅ÷
�Ù���»Û�(WW�¥�3§*���ô�Ù���
»Û�(W)¦C��@&]«¤������~q���

)�� ��T$�����E)?~ý�Õ¥��}¦

§>��BC EM@&

�W���)~q���)�����%]«¤����

������#lN)ý,���4 Ñ;El�&D@�

?~ý>§��BC��Úý,>�å%u�BC����

]��)��C���@�?>_ûBC�EM�Cmn

�&�����?~ýEl�%���Ú>Ún@� B

X>u�BCE���@�?>_ûBC EM�&

��)��C�%�b)ÉL =å#$��;�&

��*��J��C�%)6Ý�tu ui$%���

BCEl�&~q���)æ�6����CT$��J

ß�Õ¥���)�ðF���%*���6Ý�tu�

�X$Ï�#��&

����*ý,)Z����?~ý)Ú\El�&]

��E*�xy)wVS��~q�×>����BC>

�ª�%��&B)BC���ÓÇ)�)C²���?

~ýÙKLÛ)§��Ú\ WB���? Ú\��C

mn#$�&B)L>����>�%�û»M�;�&

�


��� ��

�

]��E*�����)@a)~q���>�xy)

wVS������BC>mn� ¡¢/£>4�@E

F��>u�@&D@�¼½E*/1fg�� ��%

���BC�#���íî^���>Àa%�û@a�

?~ý��}¦§>BX%)��)©ª>� @&

B)BC�# 4�)���L�#�}¦§¨>4�@
��>mn�O,ÝX�#¸@��?~ý 3��>©ª
�@&

1Áü±ÑL�Å
2ÁÖýæÅ÷�ÙþT�)»Û
3Á��ô�Ù���»Û
B) 3���~q���>����BCE�½¾C)

5g1æ â$@��>��Ë¼EM@Cmn�&

����

�

1) Ô�����Í��Á � BM ¡¢/�����

���q���)d!��)tu”, ���®��
", #Ý$, Vol. 119-B, %12, pp.1412-1419, 1999 

2)��3&��	
�'(��	
�)*(+,,-(��
http://www.enecho.meti.go.jp/topics/hakusho/2007energyhtml/ 
index2007.htm 

3) �ÕÖ�JÁ Vk4�����CjÔq�×)YZ.�
http://www.tepco.co.jp/cc/press/betu06_j/images/061120a.pdf�

4) ô+fõ	ö÷ø)q�S�/6Á) 012 “EV 
Charger Maps” : http://www.evchargermaps.com/ 

5)��3¢4uv5678(�'d��)�ð�(�+,,,(�9
:*»�

6)���;<(=�.��G http://www.nirarebakun.com/


