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Ê � Æ � | � Æ QW7:q X 7:A
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Very large variations

Simple backgrounds
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object

Birds 
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Large
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Centrally located Centrally located

Unknown

Could be anywhere
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May occupy whole image
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HUE --> 

Histogram for whole image
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Histogram for cell (3,6)
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’FOCUS’
’Whole image histogram’
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tAÔ�q=�Î¸[z{q±h#ikjÖ�#q�| X s
t � ortAx�u
��x��{mv� T mv|Kx V q � x=s
q T=�{� sKx �6t ��T o
q=�±í¦u�orz{qyx�orz{qRs$z T u#�f¶ T ��qRsK}Ä| ��T mvm X q�mvm�|
tAÔ�q���x��{mA�
T mA|
x X.T �#|
q T �#s
x � tvuIs
q X.T mAm V q X.T �{|
q�x=�Mo
z{q¦� T=X o
x�s
|8�{tA| X �{|
|Kq�� T�V x ��q����Mtvw��{sKq �#� Á�Á�|
z{x �8|
T�X x ���nT s
tA|
x�u�x=�µsKqRorsKtvq~� T m � q�s��]x�s ��T u X q V qRo���q�qRu±orz{q�|K}-|Ko
q � �8tAorz­orz{q��{qR� T �{mAo�² ³�³¼�_² ³=³
X qRmvmW|
tAÔ�q�¶ T§X q�mAmW|
tvÔRq�x=�%Á=³�³¼�{Á=³�³ T u{� T�X q�mvmW|KtvÔ�q�x=� ½ ³¼� ½ ³#�À¸[z{q�s
q X�T mvmó» � sKq X tv|
tAx�u	| X x�s
qR| T sKq
VnT |Kq���x�u T ���{qRsK}�|KqRokx=�fÁ=³¦t ��T w�q�|À�8tporz	orz#s
q�q8x�s � x�sKq X x�mAx�s
|R��¸[z{q¹|K}-|Ko
q � � q�s��]x�s ��T u X q
�8tAo
zdorz{q�m T sKw�q�s T u{�dorz#qy| ��T mvmAq�s X qRmvm�|KtvÔRqytv| � x-x�s
qRs T o T mvmks
q X�T mvmkmvq~��qRmv|��7¸[z{q T �=q�s T w�q
� sKq X tA|
tAx�u��]qRmvm¤�]s
x � Ì-²%@ orx T�V x��6o 	 �F@Â�8¸[z{q�s
q~ors
tAqR� T m·s
qR|
�{mpor| T s
q �nT sKo
t X �{m T sKmA} � x-x�s¹x�u
| ��T mAm_x V ¾Kq X o
|[tvu�o
z{q®���{qRsK}y|KqRo[�8z{qRuÂorz{q®m T s
w=q�s X q�mAm�|
tAÔ�q�� T |[�{|Kq��f¶ T u{�Âx�uÂx V ¾Kq X o
|°orz T o
z T ��q�w�s T �{� T m X x�mvx�sµo
s T u{|KtAo
tvx�u{| S]��T u�}	|Kz T �{qR|�x=� T§X x�mvx�s U �8z{q�u�o
z{q¹| ��T mvmAq�s X q�mvmW|KtvÔ�q8� T |
�{|Kq��f�

cfe�
¤eAcfeAÈ ¥�a�!C!¦!M&�-F���bZD&¬+
Íò��o
z{q X q�mAmv| T sKq§|Kz{tA�ºo
q��I�8tAo
z�sKq�| � q X o�o
x�o
z{q§t ��T w�q��8z{tAmvq � q�q � tvu{w�orz{q X qRmvm¤|KtvÔ�q l#�6q���¶

orz#q�t ��T w�q T sKq TIX x ��qRs
q�� V }7q T=X z X qRmvm X z T u#w�q�|R��¸[z{tA| X x��{mA�7mvq T �7o
x T �{tpð�qRs
qRu X q�tvu�orz#q
� q T=� |¹�{qRo
q X o
q�� T |°��qRmvm T |[o
z{q�h#ikj |8x V o T tvu#q��f�
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RECALL -->

’Default’
’Half’

’Double’

Y[Z]\_^%`baõcfevÈWÈfe � q X�T mvmó»çiµs
q X tA|
tvx=u�w�s T=� z T �ºo
q�s§iµz T |KqÂÁy�]x�s T |KqRo�x��8Á=³I���{q�sKtvq�| S |KqRo�Í
ÍKÍ U
�8tAo
z X q�mAm¤|
tAÔ�q�|8x=��² ³�³b��².³�³ S �{q~� T �{mAo U ¶{Á=³�³¼�{Á=³�³ S �{x�� V mAq U°T u#� ½ ³b� ½ ³ S z T mp� U

��tvw=�{s
qk�#� Á=��|Kz{x �8|�orz#q X x ���{T s
tA|
x�u§tvu�|K}-|Ko
q �É� qRsK�]x�s ��T u X qµ�8z{q�u�o
z{q X q�mAmv| T s
qk|
z#tA�ºorqR�
V }­z T mA�M�{q~� T �{mAo X q�mvmf�8tA�#orz S ½ ³ � tó�#qRmv| U �8z#tvmvq � q�q � tvu{w�orz{q X qRmvm%|
tAÔ�q T o�² ³�³¼�_² ³�³6��¸[z{x=�{w�z
orz#q�s
q T s
q�|
x � q$�{tpð�qRs
qRu X qR| V q~o���qRq�u�orz#q�o���xÂw�s T=� z{|�¶0orz{qRs
q$tA| � s T=X o
t X�T mvmp}Âu{x X z T u{w�q�tAu
|K}-|�orq �á� q�sK�]x=s ��T u X q � qRorsKt X |[»ko
z{q T ��qRs T w=q � sKq X tA|
tAx�u­�8tporz­orz{q§|
z{tp�ºo�tA|�Ì=³�@ S�X x ���nT s
qR�
orx�Ì6²R@2�8tAo
zIo
z{q �{qR� T �{mAo8|KqRoK»ò� �WU �

í®u�q~� T=� tvu#tvu{w¦orz#q�t ��T w=q�|µ�8z{t X z X.T �#|
q���orz{q¹�{tAð_q�sKq�u X q�|R¶#tAo�� T |kx V |
qRsK�=q��yorz T o�o
z{q�|Kq
��q�s
q�t ��T w�qR|8�8z#q�s
q§orz{q§x V ¾Kq X o�|
tvÔRq�tAu­o
z{q o T sKw�qRo�t ��T w�q®� T |�| ��T mvm S]X x ���nT s T=V mvq¦o
x�orz#q
X qRmvmk|
tAÔ�q U ��Í�uÆ|
� X z X�T |
qR|�¶ V qRo
o
q�s�sKqRo
s
tvq~� T mk� T |	x V o T tAu{q��Ä�8z#q�udorz#q X qRmvm V x��{u#� T sK}��{tA�
u{x=o �nT |
|¦orz{sKx��{w�z7orz#q�x V ¾Kq X o.¶ T u{�7orz{q X qRmvmÀmAx X�T ortAx�u±�8z{t X z � sKx6�{� X q���|
� X z V x=�{u{� T sKtvqR|
�{tA� V q~o
o
q�s��7¸[z{qRs
qy� T |���qRsK}ÄmvtAoKormAq�q~ð�q X o�x�udo
z{q � q T=� |R¶�h6i�j T u{�ÆsKqRorsKtvq~� T mk�]x�s�m T sKw�q�s
o T s
w�q~o x V ¾Kq X or|R����tAw��{sKq	�#� Á�ËI|
z{x �8|�o���x­|
� X z�t ��T w�q�|R��Í�u7orz{q © « T�X tvu�o
x�|
z{¬It ��T w=q=¶forz#q
|
z#tA�ºo X.T �{|
qR|ko
z{q X q�mAm V x=�{u{� T sKtvqR| S�V mA�{q U orx | � mvtpoÀorz{q8mAx�w�x V qRo���q�q�u�o���x X q�mAmv|R��¸[z{tA|ksKq�|K�{mAo
|
tvu � tA|
|Ktvu{w­|
x � q�x��°orz{q X x�mAx�s � q T�� |§�]s
x � o
z{q�mAx�w�x�|Ktvu X q�o
z{q�u�� ��V q�s�x=� � tó�#qRmv|§tv|§orx-x
| ��T mAm6orx X s
x�|K|µorz{q � q T=� |
tvÔRq°orz{sKq�|Kz{x�mv��x�u X q[orz{q8x V ¾Kq X o�tA|µ�{tA�-tA�{q��f���ñz{q�sKq T |R¶-o
z{q[|
z#tA�ºorqR�

	 �



40

50

60

70

80

90

100

0 20 40 60 80 100

P
R

E
C

IS
IO

N
 -

->

­

RECALL -->

’Default’
’Shifted’

Y[Z]\_^%`baõcfevÈWcfe � q X�T mvmó»çiµs
q X tA|
tvx=u�w�s T=� z T �ºo
q�s§iµz T |KqÂÁy�]x�s T |KqRo�x��8Á=³I���{q�sKtvq�| S |KqRo�Í
ÍKÍ U
�8tAo
zI�{qR� T �#mAo X qRmvmfmAx X�T ortAx�u{| T u{� X q�mAmfmvx X.T o
tvx�u#|°|
z{tp�ºorqR� V }Âz T mA� X qRmvmf�8tv�6orz S ½ ³ � tó�6q�mv| U

X qRmvm0mvx X.T o
tvx�u � sKxb�-tA�{q�| V qRoKorqRs V x=�{u{� T s�}�mvx X.T o
tvx�u{|ktvu�orz{q © ¸ T�X x ª qRmvmA¬$t ��T w�q���¸[z{q�| ��T mvm
}�qRmvmAxb� � x�s�ortAx�u7x=�°orz#q V q�mAm�� T |�q T sKmvtvqRs¦| � mAtAo V qRo���q�q�udo���x X q�mvmA| T u{�Äu#x=o$�#qRorq X o
q�� T | T
� q T=� �­Í�u�orz#q�|
z#tA�ºorqR� X qRmvmA|�¶ T mvmµorz#q ��T ¾Kx�s X x�mAx�s
|R¶�tAu X mA�{�{tvu#wIo
z{q�}=q�mAmvx � � x�sKo
tvx�u�x=�°orz#q
V q�mvm(¶ T sKq X x�sKs
q X ormp}y�{q~orq X orqR�f�

�Äq X x=u X mA�{�{q8orz T o�o
z{q X q�mAmnmvx X.T o
tvx�u�z T | T u�qRð_q X o�x�u�s
q~orsKtvqR� T m � q�s��]x�s ��T u X q[�]x�s�| ��T mvm
o T s
w�q~o[x V ¾Kq X or|R¶ V �#o�orz{q¦q~ð�q X o X x��{mv� V q � x�|
tportp��q�x=s°u{q�w T ortp��q®�{q � qRu{�{tAu{w	x�uyorz#q®mvx X.T o
tvx�u
x=�Morz{q§x V ¾Kq X o®tAu­o
z{q§t ��T w�q=�kÐ¹xb��qR�=q�sR¶�orz{q§x ��qRs T mAm·|�}-|Korq �ô� qRsK�]x�s ��T u X q tv|¹u{x=o T ð_q X orq���¶
orz#q � x�|KtAortp��q T u#��u{qRw T o
tA��q¦q~ð�q X o
| X�T u X qRm%q T=X z­x=orz#q�s8x��#o��

Ø[Ù¯® °dâ�ã®à±��Ü®ä{æçâ�ã
�Äq�z T ��q � s
qR|
qRu�o
q�� T � T |Ko�¶ VnT�XE� w=s
x��{u#�6»�tAu{�{q � q�u#�{q�u�o X x�mvx=s§t ��T w�q	s
q~ors
tAqR� T mµ|�}6|�orq �

�8z{t X z � sKx6�{� X q�|�w�x-x6�7s
qR|
�{mpor| �8tAo
z � �{mportó» X x=mvx�sKq��±���{qRsK}&x V ¾Kq X or|R�Â¸[z{q ��T tAu X x�u�orsKt V �6»
ortAx�u{|§x=�°o
z{tv|§��x�s � tv| orx � sKx � x�|
q�o���x±| X.T mAq~» T u{�dx=s
tvqRu�o T o
tvx�u6»òtvu�� T s
t T u�o®�]q T or�{sKq�|��8z#t X z
X.T u V q X x ��V tAu{q��7orx � sKx6�{� X q�w�x6x-�&s
qRo
s
tAqR� T mµs
qR|
�{mpor| qR�=q�uÄ�8tporz&� T o T=VnT |Kq�t ��T w=q�|®�8tAo
z

	 �



S�T�U S�VWU
Y[Z]\_^%`ba
cfeAÈ,�%e9¥�� T=��� mvqR|yx=�§t ��T w�qR|��8z{qRs
q�orz#q±|
z{tp�ºoÂtvu X q�mAm�mAx X�T ortAx�u X s
q T orq�| ��T ¾Kx�s
�{tpð�qRs
q�u X q�| tAu � q T=� |§�#qRorq X o
q�� S(T�U²� q~� T �{mAo � s
x-�{� X q�| V qRo
o
q�s � q T=� �{q�| X s
t � ortAx�u S�VnU h6z{tA�ºo
� sKx6�{� X q�| V qRoKorq�s � q T=� �{qR| X s
t � ortvx=uf��¸[z#q V m T=XE� � T |Kz{q��7mvtAu{q�|Kz{x �8| o
z{q	�{q~� T �{mAo�mvx X.T o
tvx�u
x=�·orz{q X q�mvm V x��{u#� T sK} T u{�Iorz{q V mA�{q mvtAu{q�|°|Kz{x �:orz#q§|Kz{tA�ºo
q��­mvx X.T o
tvx�u#|��

|
tAw�u{tpl X.T u�o VnT=XE� w�sKx��{u{� X mv�#oKorq�s��8z{qRs
q�o
z{q®���{q�s�}�x V ¾Kq X o T=�{� q T s
| T o°�{tpð�qRs
q�u�o�| X.T mvq�|R¶#x�sKtp»
q�u�o T ortAx�u{| T u{�ÆmAx X�T ortAx�udtAudorz{q X�T u{�{tA� T orq�t ��T w�q�|R��¸[z#q­| � qRq��õx=�8orz{qÂ|�}-|Korq � T u{�Æorz#q
| ��T mAmµ|Korx=s T w�q�x ��qRs
z{q T � ��T=� q�tAo§|
�{tpo T=V mvq	�]x�s �{|
q�tvu�m T sKw�q�� T o T�VnT |
qR|��8tporz&x�u{mvtAu{q��{|
qRs
tvu�o
q�sK� T�X q�|R�

j qRu{q�s T ortAu{w z{tv|�orx�w=s T=� |Àtvu�mAx X�T m X q�mvmA|�¶ X x ��V tAu{q����8tAo
z�o
z{q8�{|
q¹x�u{mp}�x=� � q T=� mAx X�T ortAx�u{|
� sKxb�-tA�{q�| T s
qRmvt T�V mvq X x�mvx=s°�{q�| X sKt � o
tvx�uIx=� X x ��� mAq~�Ât ��T w�q�|R�µ¸[z{q | �nT o
t T m � s
x.�6t � tAo�}�w�s T�� z
|Ko
s
� X or�{sKq � s
x � x�|Kq��&tv|¦|
t ��� mvq$qRu{x��{w=z&o
x V q	q T |
tvmp}±w�qRu{q�s T orqR�&�]x=s X x ��� mAq~��t ��T w�q�| T u{�
}�q~o X.T�� or�{sKq�| X x�mvx�s T ¾ T=X q�u X }�tAu#�]x�s ��T o
tvx�u orz T o X.T u V q��{|
qR��o
x®s
qR�{� X q°� T mv|Kq � x�|
tportA�=q�|R����q
T mA|
x � sKx � x=|
q T u qRð_q X ortA�=qµo���x�» � z T |Kq�|�ors T orqRw=}��]x�s ��T o X z{tvu{w°�8z#q�s
qktvu6�]x�s ��T ortAx�u X x ��� �#orqR�
T �ºo
q�s�o
z{q�l{s
|Ko � z T |Kq�tv|�q~� � mAx�tAo
q����#�{s
tAu{w�o
z{q�|
q X x�u#� � z T |Kq X x ��� �#o T ortAx�u{|8orx ��T=� q$orz#q
� sKx X q�|
| X x ��� �6o T o
tvx�u T mvmA}	�]q T |
t V mvq��

Ì=³
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¼�ÙÑÐ ½ ã�å{Þnâ8é Ü®à�å{æ�â�ã
«�x�|�o�q*�6tv|Ko
tvu{w¿t ��T w=q�s
q~orsKtvqR� T m�|K}-|Ko
q � | X�T |KoIorz#q�s
qRo
s
tAqR� T m � sKx V mAq � T |Io
z{q��{|Kq�s
| �

u{qRq��dorx­lnu{�dx�orz{qRs�t ��T w=q�|Ò654?�ª4?>Ó=
/®orx T w�tp��q�uÄ�-�#q�sK}&�]s
x �ëT uÄt ��T w=q�� T o T=V{T |
q�¶��8z{q�sKq
|
t � tAm T sKtAo�}�tv| X x ��� �6orq����{|
tAu{w T �{tv|�o T u X q � qRo
s
t X tAu T mvx �°»�mAqR��qRm8t ��T w�qy�]q T or�{sKq�| �{T=X q��
Ð�x ��qR�=q�s�¶W|Kt � tvm T s
tAo�}$tv| T |
q ��T u�ort X u{x=o
tvx�u�¶6u{x�o[u{q X q�|K| T sKtvmA} X.T�� or�{sKq�� V }ymAxb�°»òmvq~��q�m_t ��T w�q
�]q T or�{sKq�| X x ��� �6orq��y�]sKx � orz{q®w=mvx VnT m_t ��T w=q=��¸[z#tv|°z T |[mvq T ��orx T w�sKq T o��{q T mfx=�%tvu�o
q�s
qR|Ko8tAu
orz#q � s
x V mAq � x=�\�K1�=
:,4?:��ÑÔÖÕ�>-s
qRo
s
tAqR� T m��]sKx � t ��T w=q®� T o T=VnT |Kq�|8tvuIs
q X qRu�o¹}�q T s
|R�

¸[z{q VnT |Kt X |�orq � o
x � T sK�{| � q T u{tAu{w=�]�{m·s
q~orsKtvqR� T mMtv|¹orxÂq�u#|
�{sKq�orz T o�orz{q	t ��T w=q��{qR| X s
t � »
ortAx�u{|§�{|
qR�dorx�tvu{�{q*�&orz{q�� T o T�VnT |
q T s
q�s
qRm T o
q���o
x�orz#q�|
q ��T u�o
t X�X x�u�o
q�u�o	x=�°o
z{qyt ��T w=q=�
¸[z{tA|¹sKq����{tAs
q � q�u�o�tv|[�{tpï X �{mpo[orx � qRqRo¹tvuÂorz#q X x�u�orq*�6o�x=� X x�u�orqRu�oK» V{T |
qR�±t ��T w�q®sKqRo
s
tvq~� T m!�
î u#mvt � q�o
q~�-oÀ�8z{qRs
q�o
z{q°u T o
�{s T m6�{u#tAo.¶�orz{qk��x�sK�f¶�z T | T |
q ��T u�o
t X�� q T u{tvu{w#¶¼o
z{q � tó�#qRm-�8z#t X z
tv|¹orz{q$u T or�#s T m·�{u{tpo®tvu T u±t ��T w�q�¶_z T |®u{xy|Kq ��T u�ort X tvu�o
q�s � s
qRo T ortAx�u V }�tAor|Kq�mp�ç��Í�u�t ��T w�qR|�¶
� q T u{tAu{w¦tv|À�]x=�{u{��tvu�x V ¾Kq X o
| T u{��o
z{q�tAsµs
qRm T o
tvx�u{|Kz{t � |��MÐ�x ��q~��qRs�¶#|Kq�w � q�u�o
tvu{w t ��T w�qR|Àtvu�o
x
|
� X z � q T u{tAu{w=�]�{m6x V ¾Kq X or|�tv|µtvu�w�qRu{q�s T m T u��{u{|
x=mA��qR� � sKx V mAq � tAu X x ��� �#orqRsµ�6tA|
tAx�uf�À�nx�s�or�6»
u T o
q�mp}�¶ ��T u�}�mAx �°»�mvq~��qRm�t ��T w�q T oKors
t V �#o
q�|®mAt � q X x�mAx�s�¶0orq~�-o
�{s
q�¶¤|
z T=� q T u{� ©KT=�{� q T s T u X qR¬
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test  the  hypothesis  by  eliminating  

the  identified  colors

evaluate  remaining  image

use  available  domain  knowledge

to  provide  a  hypothesis  identifying

the  background  colors

correctness  of  hypothesis

feedback  about

generate  new  hypothesis

if  necessary
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central  region of  the  image

candidates  for  background  color

colors  showing  significant  presence

filter  out  other  color  objects  without
loss  of  information  about  flower  color

for  a  segment  to  be  a  valid  flower  region,

its  centroid  should  be  in  the

background  colors  usually
visible  along  periphery

other  colored  objects
in  the  background  do

not  dominate  flower

only  one  type  of  flower

flowers  occupy  a  reasonable
part  of  the  image

near  the  image  periphery

it  should  be  of  a minimum  size

largest  segment  the 

along  the  image  border are  possible

can  be  selected  to

and

onlyunlikely  to  be  present
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sKq ��T tvu{tAu{w T sKq X x�u{|
tA�{q�sKq��­orx V q¦orx-x�| ��T mvm U ��¸[z{tv| � s
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x � � sKx=�]q�|K|
tvx=u T mA}­o T�� q�u7orx X mvq T s
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�{sKs
x��#u{�{tvu#w�| U[T |°��q�mAm T |°orz#q¦|
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z{q�w=s
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� �6orq��Â�]x�skorz{q V tvs
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z{q8q��{w=q[t ��T w�q � sKx �6tA�{q�|µu#x§�#|
qR�]�#mn�{tv| X s
t � tAu T o
tvx�u U �

½ �Z�Ö:¨238;/5/�1325ê�6R19�
�K15:,ê9=
êC498;:7Ã§��tvw=�{s
q ½ �A².ËI|Kz{x �8|§o���x X�T |
qR|§�8z{qRs
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