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,wÍ�ÔN uØÓ� �§�´U\ãE,L²ù|ã�´�3¥% �

�"±c�ÄOÿÁÏ~æ^ù«ØO(��ª5©ÛwÍÔN� �©Ù"

�
;�ù«Ø�y�§·�±�
Fig. 4£e¤¥ü�þroÚrm�ÚO�¹§

Ù¥ro Úrm ©OL«ÔN¥%ÚÔN¥��£>�¤:lã�¥%kõ�"

òroÚrmØ±ã�é���Ý���±?18�z§¦�ro, rm ∈ [0, 1]"lù


ÚOêâ¥§·��±*	�êâ8¥�wÍÔNØÉ¥% ��K�"

5) wÍÔN���"z�wÍÔN¢~����½Â�ÔN¡ÈÓã�

o¡È�'~ [26]"XFig. 4£g¤¤«§�=k�¢~?ILSOêâ8 [22]�'§

SOC¥�wÍÔN����Cz���2�"d	§SOC¥�¥.ÔNäk�

p�'~"

6) p�þ�wXé�I\"�X [17]¥¤5¿��§3ECSSDêâ8£ä

k1,000�ã�¤þ�Ôö#N�.¼�'Ù¦êâ8£~X§MSRA10K§ä

k10,000�ã�¤¼��Ð�(J"ùL²Ø
5��	§êâ8�þ�´�

��Ï�"�
¼��þp�þ�ã�§·�lMSCOCOêâ8 [27]¥�Å

ÀJã�§ù´���.�ý¢.êâ8§Ù¥�ÔN^õ>/I5£~X§

oÑI5¤"p�þI53JpSOD�.�O(5�¡�åX'��^ [1]"�

3 http://dpfan.net/SOCBenchmark/

http://dpfan.net/SOCBenchmark/
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(a) ILSO (b) SOC

(c) MSCOCO (d) SOC

Fig. 5. ��CJÑ�êâ8�'�£a¤¢~?êâ8ILSO [22] £^ØëY�oÑ>

.I5¤§£c¤MSCOCOêâ8 [27] £^õ>/I5¤§·��£b§d¤SOCêâ8¥

�I5>.�²w§�þ�p"

Table 2. wÍÔNã��á5�LÚ�A£ã"ÏL*	ykêâ8�A�§·�o

(
ù
á5"�
Àú«~�±3Fig. 1ÚFig. 4 £f¤¥é�"k'�õ«~§�ë

�Ö¿á�"

á5£ã

AC 111ìììCCCzzz ÔN«�¥²w�1ìCz"

BO ���ÔÔÔNNN ÔN¡ÈÚã�¡È�'��u0.5

CL ,,,ÏÏÏ ÔN±��cµÚ�µ«�äk�q�ôÚ§·�ò�ÛôÚé'Ý��u0.2ÛÜôÚé'Ý�

�u0.9�ã�IP�,Ïã�"

HO ÉÉÉ���ÔÔÔNNN dÀúþÕA/Ø�q�Ü©|¤�ÔN"

MB $$$ÄÄÄ���


 du�Å½$Ä�ËÄ¦�ÔNäk�
�>."

OC ñññ			 ÔN�Ü©½�Üñ	

OV ���ÑÑÑÀÀÀ��� ÔN�Ü©«��Ñ
ã�>."

SC ///GGGEEE,,,555 ÔNk'Xn[|��a�E,�>.§'XÄÔ��ÚÉ

SO ���ÔÔÔNNN ÔN¡ÈÚã�¡È�'Ç�u0.1"

�ã��§·�k3,000�^I½µI5�wÍÔNã�"31��ã§·��

âI½µ�J«?�ÚÃóIPwÍÔN�Å��Ó+"�5¿§·�k10¶

��öë�
��Ú½±��u�I5��þ"��§·��3
3,000Üä

kp�þ�¢~?IPwÍÔN�ã�"XFig. 5£b§d¤¤«§·��Ô

N>.�I5´°(!�ßÚ²w�"3I5L§¥§·��V\
�
�

3MSCOCOêâ8¥IP�#aO£~X§O�Åw«ì§lf§�Þ¤ [27]

7) äká5�wXé�"3êâ8¥ã��á5&EkÏuïÄö�*µ

��.3ØÓa.�ëêþ�5U"§�#Né�.�}�¹�u�"�d§

·�½Â
�|á55L«ý¢|µ¥¡��A½�¹§~X$Ä�
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ê"mµÄuÑyªÇ±��á5�m�Ì��6'X"ë����°ÝL«á5éÙ

§á5��6�p"

Ú,Ï��µ£Table 2¥o(¤"�5¿§Ï�ù
á5Ø´ÕÓ�§¤±��

ã��±¦^õ�á5?1I5§"

É [33]�éu§XFig. 6�>¤«§·�Ðy
êâ8ã¡á5�©Ù�

¹"SOa.äk��'~´Ï�°(�¢~?£~X§Fig. 2¥��¥û¤�

I5"Ï�y¢.�|µdØÓÀúAÚ�á�|¤§¤±HOa.Óé�'

~"MB a.3Àªv¥'·�ã��~�§�k��¬Ñy3·�ã�¥"

Ïd§MBa.3·��êâ8¥Ó�é���'~"duý¢ã�Ï~�¹

õ�á5§�d·�3Fig. 6mý�âÑy�ªÇw«
á5�m�Ì��6'

X"~X§�¹NõÉ�ÔN�|µ�Uäk�þ*d{	¿/¤E,�m(

��ÔN"Ïd§HOa.�OCa.§OVa.ÚSO a.äkr�65"

4 ÄOÿÁ�.

3�!¥§·�3SOCêâ8þ¥y
16�SOD�.�µ�(J"A�¤

kÄuòÈ ²�ä�äk�L5�SOD�.Ñ?1
µ�"�´§du,


�.��èØúm§Ïd·�éda�.Ø��Ä"d	§�õê�.Ñvk

�é�wÍÔNuÿ?1`z"Ïd§ú²å�§·��¦^SOCêâ8�ÿ

Á85µ�SOD�."·�3Sec. 4.1¥£ã
µ��I"SOCêâ8��N�

.5U�Sec. 4.2ÚTable 3 ¥§�é��á5�5Uµ�(J£~X§1ì

Czá5þ�5ULy¤�Sec. 4.3ÚTable 4 ¥"·�úm
µ���¿�3

�Õþ¬Jø3�µ�ÿÁ"
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4.1 µ��I

3riÒµ�µe¥§�½dSOD�.)¤�ýÿãM9ý�ù�G§·

�MF"uµ��Iw�·�Ä¾´=�«�.U
)¤�Z(J"3ùp§

·�3SOCêâ8þ¦^n«ØÓ�µ��I5µ�SOD�."

Å��°Ýε "«��q5µ��{Ø�ÄýKa�wÍ5©Ù"��Ö

Ö¿§·��O�MÚG�m�8�z£[0,1]¤��²þýéØ�£MAE¤§ò

Ù½Â�µ

ε =
1

W ×H

W∑
x=1

H∑
y=1

||M(x, y)−G(x, y)||, (1)

Ù¥WÚH©O´ã��°ÝÚpÝ"

«��q5F "�
ÿþüÜã¡��«�����§Ý§·�¦

^F -measure§T�{½ÂXeµ

F =
(1 + β2)Precision×Recall
β2Precision+Recall

, (2)

Ù¥β2 = 0.3d [1]JÑ¿^u²ïð£ÇÚ°Ý",§3O�ð£ÇÚ

°Ý�§F -measure¿vkéçÚ£�"Ý
¤ý�ã?1½Â"3ù«�¹

e§ØÓ�cµã¬���Ó�(J£0¤§ùw,´ØÜn�"l�±�

Ñ(Ø§F -measureØ·Üuµ��wÍÔNuÿ�(J"

nþ§εÚFùü��IÑ´ÄuÅ���O��ª§Ïd²~�Ñ(��

q5"1�ÀúïÄL²<aÀúXÚé|µ(��~¯a [13]"3NõA^

¥§·�Ï"SOD�.�uÿ(JU
�3ÔN�(�&E"

(��q5S "Fan�< [13] JÑ�S-measureÓ��Ä«�ÚÔNü��

gþ��q55µ�uÿ(J�(��q5"Ïd§·��¦^S-measure5

µ�MÚG �m�(��q5"I�AO5¿�´·�é�e5�N5ULy

�µ�Ú©Û´ÄuS-measure?1�"

4.2 �IÚO

�
¼��N(J§·�éµ��I�©ê�²þ�"�η ∈ {F, ε, S}§Ý
þ²þ�©�úª�µ

Mη(D) =
1

|D|
∑
I∈D

η̄(Ii), (3)

Ù¥η̄(Ii)´�.3ã�êâ8DSã�Iiþ�µ��©"
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Table 3. n«�IeSOD�.�5U"F�L«��q5§ε´²þýéØ�§S ´(

��q5"↑�Lêi�p�Ð§��½,"µ�(J�âª(3)3SOCêâ8þÏLO

��Ñ"Sall, Fall, εall ©OL«^S, F, ε�I5L«��N5ULy"\oL«�Ð¤

1"

ü?Ö õ?Ö

���III LEGS MC MDF DCL AMU RFCN DHS ELD DISC IMC UCF DSS NLDF DS WSS MSR

[36] [51] [23] [24] [24] [38] [28] [15] [8] [48] [50] [17] [31] [25] [37] [22]

Fall ↑ .276 .291 .307 .339 .341 .435 .360 .317 .288 .352 .333 .341 .352 .347 .327 .380

Sall ↑ .677 .757 .736 .771 .737 .814 .804 .776 .737 .664 .657 .807 .818 .779 .785 .819

εall ↓ .230 .138 .150 .157 .185 .113 .118 .135 .173 .269 .282 .111 .104 .155 .133 .113

ü?Öµéuü?Ö�.§3��SOCêâ8þ5ULy£Table 3¥

�Sall¤�Z��.´NLDF [31] (MS = 0.818)§Ùg´RFCN [38] (MS =

0.814)"MDF [23]ÚAMU [49]¦^>��¢5J,wÍãJ��O(Ý�%

�U��n��8I"�
¦^ã��ÛÜ«�&E§MC [51]§MDF [23]§

ELD [15]ÚDISC [8]}Á¦^����{òã�©�¤ê�«�§,�lù


«�¥J�A�§�ù´��E,Ñ��"�
?�ÚJp5U§UCF [50]§

DSS [17]§NLDF [31]ÚAMU [49]|^�òÈ�ä5UõSOD�.�5U£Table

4¥�£Ssal¤¤"Ù¦�
�{ÃXDCL [24]ÚIMC [48] K}Áò�����ò

È�ä(Üå5�ï��r���."d	§RFCN [38]ò�)>�Ú���

�ü��'�¢|Ü��òÈ�ä¥?3��êâ8þ¼�
ûÐ�5U

£MF = 0.435, MS = 0.814¤"

õ?Öµ�þã�.ØÓ§MSR [22]¦^n����'�Ú½�uÿ¢~

?wÍÔNµ�OwÍã§uÿwÍÔNÓ+§±9£OwÍÔN�¢~"§

Mï
��õºÝwÍ5uÿ�ä§�±¢y�p5U£Sall¤"Ù¦ü�õ?

Ö�.DS [25]ÚWSS [37]Ó�|^©�Ú©a(J)¤wÍãl¼�·Ý�

5UJ,"���J�´§¦+WSS´�«fiÒ�õ?Ö�.§�§E,�

±¢y�Ù¦�iÒ�ü?Ö�.���5U"Ïd§ÄufiÒÚõ?Ö�

�.�U´�5�ïÄ��"

4.3 Äuá5�µ�

XSec. 3ÚTable 2¤«§·��wÍã�©�
á5"z�á5�Ly¢

.|µ�wÍ5uÿ¥�3�]Ô5¯K"ù
á5#N·�£OäkÌ�5

A�£~X§,Ï�¸��3¤�ã�8Ü§§�éuSOD�.�5U)º±

9XÛòSOD�¡�A^�?Ö�'é´�~��"~X§sketch2photoA
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Table 4. 3SOCwÍ5ÔNfêâ8þÄuá5�5ULy"éuz���.§©ê

éAu3A½á5�¤kÿÁã�þ�(��q5MS£�Sec. 4.1¤�²þ�§©ê�

p5ULy�Ð§\oL«�p¤1§²þwÍÔNuÿ5USsal31�1ÏL(��

q5S¥y§+Ú−©OL«�²þ��'�e�5UO\Ú~�"

ü?Ö õ?Ö

ááá555LEGSMC MDF DCL AMU RFCNDHSELDDISCIMC UCF DSS NLDFDS WSSMSR

[36] [51] [23] [24] [24] [38] [28] [15] [8] [48] [50] [17] [31] [25] [37] [22]

Ssal .607 .619 .610 .705 .705 .709 .728 .664 .629 .679 .678 .698 .714 .719 .676 .748

AC .625 .631 .614 .734 .736 .744 .745 .673 .644 .702 .714 .726 .737 .764 .691 .789

BO .509 .490 .461− .610 .569 .540 .590 .576 .517 .701+ .636 .496− .568 .685 .566 .667

CL .620 .635 .566 .699 .708 .714 .743 .658 .635 .696 .704 .677− .713 .729 .678 .756

HO .666 .666 .648 .745 .755 .759 .766 .706 .681 .715 .744 .748 .755 .756 .707 .777

MB .543− .603 .615 .693 .706 .715 .722 .639 .600 .689 .682 .695 .685 .711 .641 .757

OC .609 .617 .608 .708+ .725+ .711 .716 .658 .630 .672 .701+ .689 .709 .725+ .672 .740

OV .548 .584 .568 .699 .708+ .687 .706 .637 .573 .693+ .685+ .665 .688 .722+ .624 .743

SC .608 .620 .669+ .738 .731 .735 .763 .688 .653 .690 .722+ .746+ .745 .724 .677 .773

SO .573− .601 .621 .691 .685 .698 .713 .644 .614 .648− .650 .696− .703 .696 .659 .730

^ [7]�U�3�ÔNþäkûÐ5U��.§ù�±ÏLÄuá5�5Uµ

��{5EO"

(J3Table 4¥§·�w«
�«SOD�.3A½á5L��êâ8f8

þ�5U"du�Ì��§3±eÜ©¥§·�=ÀJ�
�L5á5?1?

�Ú©Û"�õ[!�±3Ö¿á�¥é�"

�ÔN£BO¤ �ÔN��ÅåléC�§²~¬Ñy�ÔN£BO¤|µ§

Ïd3ã¡¥�±�Ù/w����©i½ãY",3ù«�¹e§��u

'5ÛÜ&E��.ò�îØ�§�����5U��£~X§DSS [17]��


28.9 �5U§MC [51] ��
20.8 �5U±9RFCN [38]��
23.8 �5

U¤",§IMC [48] �.�5ULyÑ�þ,
3.2%"3�\
)T�.�6

§�§·��Ñ
��Ün�)º§=IMC¦^oÑýÿã5L��Â§¿|

^LÝ©��ã�5Ö¿(�&E§l3BOa.ã�þ¼�
-<÷¿�(

J"�´§LÝ©��ã�Ã{�Ö"��[!§Ïd¬��da�.3SOa

.ã�þ�5Ueü4.6%"

�ÔN£SO¤éu¤kSOD�.5`§£OSOa.Ñ´����(J

�¯K"3daã�þ¤k�.Ñ��
5Ueü£~X§lDSS [17]�e

ü0.3%�LEGS [36]�eü5.6%¤§Ï�3òÈ ²�ä�eæ�ÏméN´�

À�ÔN"DSS [17]´����3SOa.ã�þ5U=kÑ�eü��.§

§3BOa.ã�þ�5U����£28.9%¤"MDF [23]¦^õºÝ���ã

����ä�Ñ\§Ïd§U
éÐ/�3
�ÔN�[!",§du��
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