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An Active Camera System for the Dynamic Wide Area Scene Visualization.
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Fig. 1 An observed image sequence by an active cam-

era system.
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Fig. 2 Appearance Plane model.
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Fig. 3 Composition of an observed image and the ap-

pearance plane image.
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Fig. 4 A generated images using geometric integra-

tion.
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Fig. 6 Overview of photometric integration under

global illumination.
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Fig. 7 Sample panoramic images under different

global illuminations.
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(a) The 1st eigen image.

(b) The 2nd eigen image.

(c) The 3rd eigen image.
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Fig. 8 Result of eigen image analysis.
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(a) Original panoramic image.

(b) Generated image�
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Fig. 9 Image generation based on the global illumi-

nation model.
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Fig. 10 Quad-Tree.
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Ê =

[ �̂ a
1 · · · �̂ a

q �̂ b
1 · · · �̂ b

r

]

,

ˆ� =
[

d̂
a
1 . . . d̂

a
q d̂

b
1 . . . d̂

b
r

]T
(5)

>R`�� A |���.��;N (  F�'o�p;e ( ˆ� �5W,Q�S�G f !o'pFg�-	�qN���m�n�� ( hF���R-'j�|C�%�
-���0�|;�
����U ( �V���C��-���� ˆ� �5W�Q�S������:e ( uv��C�V-5���MN�.
�F��Q,SM> (

a, b @#AVB�A -5<,=6z|5E6hC���%-�����N#.	�V�CQFS�G & >	0 i A .��/�>�"�$�|��%>5GCU:|�|�� @ �	U ( ˆ� �	�C� K,��� h� N (
ˆ� = Aˆ�

cmn + U ˆ�
unq

A =







a11 · · · a1p

...
. . .

...

as1 · · · asp







, U =







σ2
1 0

. . .

0 σ2
s







(6)

K k |����,�
U (����;�5� ˆ�
cmn � Q�S,T p � e,u�v���F�
<�= K�(��� ���� ˆ�

unq � Q/S�T s = q+r � e
a, b @�AVB/A �5E#hF�V�C�5<F= K `6z?>l"%$ i A |;�

A, U
K�(�f !#o�pCgj-#��N5� ˆ�

cmn, ˆ
�

unq

G�mCn
� ( h��¡�
>�j6|C����-5�;0�� (

ˆ� = [A|U ]

[

ˆ�
cmn

ˆ�
unq

]

= H
�

(7)

-/¢V9#|
[ˆ
�

cmn, ˆ
�

unq ]
T =

� T
K 1�2#u'v��,o�p��	£

r;¤F¥�¦V§%>�¨�j�z��/©�ª
H = [A|U ]

e�4 6%7#8	«
���	£�r�¤,¥/¦�§ K�¬	­�® 9�|C����U�lj¯ (#�,° ©�ª

>�±V²���>�-�z*|;�j�#�	³ hqi ( �
⇔ ˆ� K�´Fµ -5¶· z�|,.,0���¸�¹���� ] K�º�» z>|��C>�GFU�|'|��

3. 3. 2 ��� i/�V���C�V�F� ] �/¼�½�i/¾,¿À �;�� �!6i	"�$�} K
( 3Á�_�Â4 6V7�8 h�i#Ã �_�
4 6V7�8 -
Ä�ÅqN ( Ã h,Æ��#¼#½ º,Ç -
~��yN�.����
K �/� i#�V���F�C�,� ] > z>|,�#z�h�j/�#£��F� K�ÈÉ f !#r*s,¤;t;o�p K � p#(5Ê�Ë ½ h�iRÌ -��	£��F�
r;¤�¥,¦C§ K	¬�ÍF® 9#|��C>�U��,� ] K ¾F¿�z{|��
&�'�( o�p�u�v K Ã hCÆ ºFÇ ��4 6�7#8 -�h�ÎÏN (

Ê �lÐ h j Ê�Ë ½ �ÒÑ �Â½ � �5W�4 6�7�8 - } � i�����F�C�,� ] K ~��?N�� (5Ó Q,T;�
 ��'o'pM>RW f !
-#��zV|�o�p:�/£>r�¤C¥F¦�§F�#Y K	Ô 0>|��� ��6o
p��	T�e�4 6%7#8 �#v�w:-#�ÏP��

(1 ∼ 3)
U/~�Õ�-

Ö ²�� & . (  ��'o�p:e��	£#r�¤�¥/¦�§��,h�×VG#m,n
� ( hF���Á-�j�|V���
-���06|��
Ø - ( Ñ �Á½;� Ã 4 6V7�8 �;r�¤,¥/¦�§ K�& >�0�.

ˆ� �
��� K/�5� h � N ( kÙi A . ���;�5�F(#�� ��5�K�& >�0C. � K Ñ �Ú½:�C4 6%7�8 �,�#£6r:¤F¥�¦V§> z>|�������Û,Ü K�Ê,Ý ½ & U Ì -
~C�?N ( u�½�u�4
6�7�8 ���	£�r�¤,¥,¦�§ K
( @ � Ý ½¡Þ Ë ½��5����z|F4 6%7�8 ��r�¤�¥,¦�§;> ¬/ÍF® 9�|%��>�G�U;|'|;�
.,��N (�ßFà e �5� h � � ���;�5� ��á5â�Y���ã���i
j } |,�
ä (5�, %��� ��å,��-���¯^â,æ�j5���'y,å K
ÖFç N ( r�¤F¥�¦V§�T��5èFé K�ê�ë z�|��
Ê,ìVí - (#Ê�Ë ½��
 F�'o�p,g ( W,½�W�4 6V7�8 U
���	£#r�¤F¥/¦�§�> Ý ½¡Þ Ë ½���r;¤�¥/¦�§ « � ¬�Í
K `�z�¸#¹V�,� ] G kMi A |�� @#ACB#A �/¸#¹C�,� ]U�e (/Ë ½ ( l�| p e (#Ý ½���r�¤�¥�¦�§��	î�E�G#ï
�VU�l�ð	.;>	|�� ( �V�Âî�}V��r;¤,¥/¦�§���ñ,�,ò,£
K ¨�óy��|C�V>�GFU�|�|;�

3. 3. 3 �/� í �C�������,� ] -
 qÙô r*s/¤;t;op��	õ'yM>Áö�x
kÙi A .��	£/�F�C��� ] -
 q p � ( x�<�m�n'o�ph�i �,� ] r�¤,¥/¦�§/��Y K
Ô 0 ( m�n,÷�ø,ù���r*s
¤;t;o�p�u�v����	£���� K x'yqN�� (�ú,û�K�ü,ý ¾ í
-�ö#xMN�� ÊFì�íCþ o'pÏ>4z{|��
r*s�¤�t;o�p'u'v K õ�y�z>|/.,0�-,e ( Ã å,Æ º,Ç
� Ê�Ë ½j��u?4 6;7#8 �F��£>r:¤V¥F¦%§/G Ó QÏ> þ
|��%���
UCe (	ÊFË ½ h�i Ê,Ý ½�ÿV��� \�����7�� þ
r�¤,¥/¦�§�ñ,�Ù> (	Ê,Ý ½ hji ÊFË ½�ÿ%� \�7��	��

� þ r�¤,¥�¦F§�ñ,� K Ì - ß ©�z>|V��> U;u;4 6V7�8
�/�#£�r;¤,¥,¦C§ K ¶ · z�| ��
 11 � �&�'�( � \����C7�� Û�Ü � BU

(

 11 ��� U�e ( mn�o�pj- È?& A | Ê�Ë ½?4 6%7�8 hyi�Ì - ÊCÝ ½ &

1916



�������������	��

���������������������� �!�"�#�$�%�&�'

Bottom Up Regression Top Down Regression 
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Fig. 11 Overview of photometric integration under

local illumination.

U%�#W�½j��r�¤C¥�¦%§�Y K ñC�{zV|����/�HG ( ñC�
Y���â�I ÞKJ�I K�LNM N ( âHI þ ñ,�,Y K	O ð5� Ý ½
��r�¤�¥/¦�§�ñ,� K ©M� ��P�v í Û,Ü�e5a Ë � � ¯ÂU
l�|;�
[BU-0]: Ñ �Á½;��m�n'o�p X 4 6V7�8 U ( 3. 2

�;}
Q UF�#£6r;¤F¥,¦V§/�5Y K�Ô 06|;� 
 11

UVe
(a)
�

t�RTS�- ´VU z{|���m�n�1�2Fù�UCe�u���JWI�>4z�|;�
[BU-1]: Ñ �Á½;��X�Y Ã 4 6V7�8 ��â�I þ r�¤,¥,¦§�Y hji ( Ñ � ½��;r;¤,¥/¦�§ K ¸#¹�ñ,��z�|�� Ñ �½�-�JWI þ Q�S�G È�& A |�G ( @ ��Q,S�G	ï,�VU�l#|>#|/�5ñF�,ò�£ K	ZW[ N ( â�I Þ\JWI K�L]M z�|��
[BU-2]:

âHI þ ñ,�,Y K Ñ � ½���r�¤�¥�¦�§��5YÙ>N ( Ñ 3Â½ K Û�ÜF�W^M>FN
� BU-1
ÿ`_?|��j�#��Û

Ü Kba ¯2cÙN (#Ê�ì�í - Ê,Ý ½ & U	Û,Ü�z>|�� Ô 0 i
A |�r;¤F¥/¦C§�e 
 11

�
(b)
��t�RTS�- U .�|;�

Ø - ( \�7 � � 
 � Û%Ü � TD
(

 11 d;� U�e (

BU
U k�i A .�âNI þ ñC��Y K � p,(/ÊCÝ ½ hyi ÊË ½ & U Ì -�W,½;��r�¤,¥/¦C§�Y K ñ,��z�|��%� A -�;¯ ( m�n�1�2Fù;�/�#£�r�¤�¥,¦C§/��Y K	e�& |;�

[TD-1]:
Ê�Ý ½��5ñ,�,YVG	â�I þ �	£�r�¤,¥/¦V§��

Y K � p � ( � ½ Ë ½�� Ã 4 6V7�8 ���#£�r�¤,¥�¦�§
K ¸/¹,ñF��z�|;�
�	��G ( zFU�-

BU
U��	£#r�¤,¥�¦�§

dBU

G Ô 0
i A � p |�J�x�e ( TD

U k�i A .���£>r:¤C¥F¦%§
dTD

>���x�yWf�g K
Ê�ì�íCþ r�¤�¥/¦V§/�5Y�>4z{|��
� A e ( dBU

G ( ��¯ ��� íVþ#��hqK�i N ô `kj{z

|�l]m K�(
dTD

G�u#v íCþ �/£F�C� K�i N ô `kj�z
|�lkm K�Z ~V.,0,U�l�|;�
���5U�e ( @ ��r�¤�¥�¦V§,- ¬ z*| BU

UV�,¸/¹
ñ���UC��n�o��5å,�

vBU

> (
TD

UC��¸�¹,ñ���UC�
n�o;��å��

vTD

K�p D�>�N5. (

d =
ω(1 − vBU )dBU + (1 − ω)(1 − vTD)dTD

ω(1 − vBU ) + (1 − ω)(1 − vTD)
(8)

K @ ��½��;r�¤,¥/¦�§/��YÙ> z>|�� þ ¢ ( ω
e,x'yHq

r U (
0 <= ω <= 1

> z�|��V�,�
UCe (
ω = 0.5

> z>|,�
[TD-2]:

âHI;-5ñ,��� A .�Y K � p#( TD-1
-�_:ð

� ( � i - Ë ½��,�/£�r:¤F¥�¦V§,�	ñ�� K�a ¯7cÏN (
ÊCË ½ & U�ÛFÜ>z{|;��r:¤�¥�¦�§/e 
 11

�
(c)
��t

RsS�- ´tU z{|��
� A i ��Û,Ü%��fHg ( ñ,�:� A .�âHI þ�ÊFË ½����£#r�¤,¥/¦V§ ��
 11

�
(a)(b)(c) � ��Y�> (�u - kMi

A � p | ÊFË ½��
 ,�'o�p K � p ��r*s,¤;t�o�p K õyyN ( m�n'o�pM> ü�ý ¾ í -
ö�xyN�� (�Ê,ì�íFþ r*s
¤�t�o�p K k |��
>���v#U (�Ê�Ë ½���r�¤�¥/¦�§�-,e ( ñ��%G�J�I þ

��� � 
 11
�

(d)
��tHRsS � G È�& A |;��� A i e (m�nC÷CøCù�� ��� í ���%�	<V=�- ¬kw |�EVå�U ( mn ��� í �C����xWy�G�!]m í -�ï]z�{ þ �V>�-%�'|��N h N ( ñ,�VG	âHI þ r�¤,¥/¦C§ K � p ��r*s�¤;t;o

p K õ�y�z�| AN| (�}%þ ô >���~�n,÷,ø X � �/� í �����<,= K x�y?N�. ( j ß ��v�w�-�� p `�j K k |C�
>�G�U�| ( !��k�;��S í U]��| (

“
~k� û -�>/ð5�
�

��� � }%þ,p����%þ `��
”
> p �@~k�VU (`� ¾ í ö�x

>,N��#~�Õ�U]��|;>��%$>|��
3. 3. 4

ßH� >l"��
3. 2. 3

>5O t ���k�:-#é�$�� ( �F� í�þ ���q>FN� (�ßH�W� ��î�� � K � i z�R�� 7�\ �;K �/æyN (��� �`� �k� >�RN� 7�\ � � ú }��F�*|�� K ���?�
�
þ G i f ! � 3 Ã�� � ¢���� (��H� ~W�H�` �-�� p |¡£¢ ¤�¤���  K xF<ÙN�.�� f !��� ��	î�¥ K 
 12

-
��z;�
�` �¦�� �H§ ��¨ � -�RW� 7�\ � Gk�/� i A �p |��
f ! ¡£¢ ¤
¤
�� t¦���©6}�ª,1�2

(960× 448
��S

)K�« | · N (
15 × 7

�FS K +W¬�>�N	.
64 × 64

�C4
6�7�8 -�åFÎyN ( Ñ �R½ � Ê�Ë ½ � h�i Ñ®­ ½ � Ê,Ý½ � & U (H¯±° ½�� Ã åFÆ K�ºF» z{|��ÊFË ½;��4 6V7�8 UFe (

3. 2
�;} Q UFá�âH�` �å �

K ©M� � kMi A .�W�4 6V7�8 ��á5âN² « � Øk³ T K 

13
-���z;�C�*| p ECås´Tµ Ø T�G�¶ ô ( ¨ � ��·Vä

1917



�����������	��

�����
’101/8 Vol. J84–D–II No. 8

(
12 )@*0,.-0/����b8������
	��
�����

Fig. 12 Sample images under local illumination
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Fig. 13 The dimension of eigenspace for each block.
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Fig. 14 Examples of base images on the upper layer.
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(a) Original panoramic image for vir-

tual observed image

(b) Generated image (1) (c) Generated image (2)

(d) |(a)−(b)| (e) |(a)−(c)|(
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Fig. 15 Examples of integration using local illumination model.
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