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�1� %** �)%��& &%�% /)��/)1  & # p(Īi(x)|ck(x), µk, Σk) # )* ~  &�/�& %*
% ! �~ %/ &)*��)0,�) ! � )�1 ~ �%! # µk

# %!& � (%�)%!�� # Σk

� �1� �/%** � *���) �*
%�� � ~�,��& ,*)!- % !�� %�/%* &�(�/ � �& %� �Æ} Ç* &��%��~�!�  � �*��1)%���



���

� � �� ��%�  /& �1)/&��! � �1)* %�/%* )* 0%*�&  ! � ,����! *,0� ���* ,*)!- �1�
*%~� � !����* %* ,*�& )! �1� � !*��,��) !  � �1� � !���%/ Æ�,� / -)�%/ �!*�)�,����Æ�� �!���!%�) !%/ } !* ��),~ � � $�%)! � %��)!- ��}$� � %�/%* ���� �� �)(%��& 0� ��� #� � # �� %�� �,���!�/� )!(�*�)-%�)!- �1� ,*� �%�"�! � )!& � )!-
%* % ���/%��~ �!� � � �1� +%,**)%! ~ &�/ &�*��)0�& %0 (� � �! �1)* �%��� �� � �,* ! �1� � !*��,��) !  � %! ���~�/%� ��~�/%��* �� ~ % � �,/%�) !  � %!%� ~ )�%/�/%** � *���) � &�!*)�)�* � ¹� ,*� �1� ~ ��1 & &�(�/ ��& )! ��¡� �1)�1 �� ()&�* %!
,!0)%*�& ���1!)�,� � � %�/%* � !*��,��) ! ,*)!- /%�-� &�� �~ %�) ! &)�� ~ ��1)�
��-)*��%�) ! �

È ÉÊÀÃËÌ¾w ÍÀÃËÌ¾vÀÁ
¹� � !*)&�� �1� �� 0/�~  � �*�)~ %�)!- % ��~�/%�� �/%** � *���) �

p̂
�1%� )* �1�

0�*� �����*�!�%�)(� � � % � �,/%�) !  �
N

�/%** � *���) �* # {pi}
N
i=1

# �����*�!�)!-�1�
N

)!&)()&,%/ )~ %-� *��*
{Īi}
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D : S2 → R

#%/ !- � )�1 % �� 0%0)/)�� &�!*)�� &)*�
*)~ )/%�)�� ~ �%*,�� E(p, q) # �� � )*1 � 
�!& �1� �/%** � *���) � &�!*)��

p̂
*,�1�1%�

{ĥi, p̂} = argmin
hi∈S,p

N
∑

i=1

E(pi◦hi, p)+D(e, hi)
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e
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D(e, h)
%*

D(e, h) = min
v

∫ 1

0

∫

Ω

||Lv(x, t)||2dxdt
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h(x) =

∫ 1

0

v(h(x, t), t)dt.

�1� &)*�%!�� 0 �����! %!� �� &)�� ~ ��1)*~ * )* &��!�& 0�

D(h1, h2) = D(e, h−1
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h
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{ĥi, p̂} = argmin
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N
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E(pi ◦ hi, p) +
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0
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Ω

||Lvi(x, t)||2dxtd
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hi(x) =

∫ 1

0

vi(hi(x, t), t)dt.
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DKL(p(c̄(x)), q(c̄(x))) =

C
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k=1

p(ck(x)) log
p(ck(x))

q(ck(x))
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C
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∫
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~�%!  � �1� &�� �~ �& �/%** � *���) �* # pi(c̄(hi(x))) #

p̂(cj(x)) =

(

∏N

i=1 pi(cj(hi(x)))
)

1

n

∑C
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∏N

i=1 pi(ck(hi(x)))
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1

n

.
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ĥi = argmin
hi

N
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∫

Ω
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