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1. Database

We used the ground truth database shared by Achanta
et al. [2]. This database contains 1000 images as well
as manually segmented salient objects. In Section 4, we
show this database, as well as saliency detection results us-
ing our methods and 8 other state-of-the-art algorithms on
this database.

2. Demo Software

We share the demo software for our saliency detection
methods and the saliency cut application. We provide an
installation program ‘Saliency.msi’ ' to set up our soft-
ware as well as necessary dependencies and sample data.
These dependencies include “OpenCV dlls” (‘cv210.d1l’,
‘cxcore210.d1l” and ‘highgui210.d11’) and “Microsoft visual
studio 2010 runtime” (‘Microsoft_VC100CRT _x86.msm’,
‘Microsoft_VC100_OpenMP_x86.msm’). The installation
program creates the following files in the user-specified
path: 2

e S$InstallDir$/Bin/AttCut.exe

o $InstallDir$/Bin/cv210.dll

e $InstallDir$/Bin/cxcore210.dl1

e S$InstallDir$/Bin/highgui210.dll

e S$InstallDir$/Bin/ImgSaliency.exe

e S$InstallDir$/Data/Src/0-0_272.jpg

¢ S$lInstallDir$/AttCutDemo.bat

o S$InstallDir$/SaliencyDetectionDemo.bat

Saliency detection software. In this software, we im-
plemented the following methods: FT[2], LC[8], SR[5],
LC[8], our HC and our RC. (The C++ source code
will be introduced in Section 3.). After copying
the original images (in *.jpg format) into the fold-
er ‘$InstallDir$/Data/Src/’, users can directly get salien-

I'We created the installer in visual studio 2010 with Windows 7 OS.

ZPlease do not use disk C as the installation path if your operating
system is windows 7 or vista. Our software does not have permission
to write files there.

cy detection and evaluation results by running ‘$In-
stallDir$/SaliencyDetectionDemo.bat’. In order to avoid
this program exiting without evaluating the different ap-
proaches, the manually labeled ground-truth binary masks
(in *.bmp format, downloaded from the public database in-
troduced in Section 1) should be placed into the folder ‘$In-
stallDir$/Data/Src/’.

After the program finishes running, it produces results in
the folder ’$InstallDir$/Data/Src/Saliency/’. The resulting
saliency maps are stored in *.png format. Statistical infor-
mation about precision, recall and related thresholds as well
as comparison results as in our paper can be viewed by run-
ning the Matlab file ‘$InstallDir$/Data/ShowEvaluate.m’.

Saliency cut software. In this software, we use our RC
saliency maps to initialize our saliency cut method. Af-
ter copying the original images as above, users can di-
rectly run ’$InstallDir$/AttCutDemo.bat’ to get saliency
cut results. The results will be saved in the folder ‘$In-
stallDir$/Data/AttCut/’.

Run time environment. We have tested our software pro-
grams in common Windows operating systems including
Windows XP, Windows Vista and Windows 7.

3. Source Code

We share the source code for our saliency detection soft-
ware in the ‘Source code’ subfolder of our supplemental
material. The source code is provided in form of a Visual
Studio (VS) 2008 solution®. Before compiling this solu-
tion, the user needs to put OpenCYV libs and header files in
the “VC++ Directories’ of visual studio. This solution also
contains our C++ implementation of several other methods:
FT[2], SR[5]and LC[&].

The source code for other saliency detection methods
that we compared our methods to can be found at the fol-
lowing URLs:

3We share a VS 2008 solution instead of our own IDE environment VS
2010 since we suspect VS 2010 is not yet popular.


http://ivrg.epfl.ch/supplementary_material/RK_CVPR09/index.html
http://opencv.willowgarage.com/wiki/
http://opencv.willowgarage.com/wiki/

4.

GB[4]: Matlab code or C++ link.
CA[3]: Windows binary code
AC[1]: Matlab code

FT[2]: Matlab & C++ code
IT[6]: Matlab code

SR[5]: Matlab code

Comparison of Saliency Detection Results

In Figure 1-61, we show visual comparison between our

saliency detection methods (HC and RC) and 8 other state-
of-the-art methods: IT[6], MZ[7], GB[4], SR[5], AC[!],
CA[3], FT[2], and LC[8]. We also show comparison be-
tween our saliency cut results and the manual ground truth
in these figures.
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(a) (b) IT[6] (c) MZ[7] (d) GB[4] (e)SR[5] (f) AC[I] (g)CA[3] (h)FT[2] (i) LC[&] (j) HC (k) RC (HRCC  (m) g-tr
Figure 1. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).




(a) B)IT[6] (©)MZ[7] (d)GB4] (e)SRI5] () AC[I] (@ CA[3] (MHFT2] HLCE]  GHC  (®RC  OHRCC  (m)gtr
Figure 2. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(@ () IT[6] () MZ[7] (d) GB[4] (e) SR[5] () AC[I] (g) CA[3] () FT[2] (i) LC[8] (1) HC  (RC (HRCC (m)g-tr
Figure 4. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).



(a) (®IT[E] () MZ[7] (d)GB[4] (e) SR[5] () AC[I] (g) CA[3] (WFT[2] HLCE]  (GHC  (KRC  OHRCC  (m)g-tr
Figure 5. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).

— 00 A= e e
-0 - ue e e



n
v
*
-
et

(a) (®)IT[6] () MZ[7] (d)GB[4] (e) SR[5] (H) AC[I] (g) CA[3] (WFT[2] HLC[E]  GHC  (KRC  (@HRCC  (m)g-tr
Figure 6. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) () IT[6] () MZ[7] (d) GB[4] (e) SR[ () AC[1] (g) CA[3] (h) FT[2] (G) HC (k) RC (DRCC  (m) g-tr

Figure 7. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and

RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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@ (®IT[E] () MZ[7] (d)GB[4] (e) SR[5] () AC[I] (g) CA[3] (WFT[2] HLCE]  (GHC  (KRC  OHRCC  (m)g-tr
Figure 8. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(@ () IT[6] () MZ[7] (d)GB[4] (e) SR[5] () AC[1] (g) CA[3] (h) FT[2] (i) LCS] GHC  (®RC  (HRCC (m)gtr
Figure 11. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).



(a) (O IT[6] () MZ[7] (d) GB[4] (e) SR[S] (f) AC[I] (g) CA[3] (WFT2] (@) LCs) (HC  (RC (HRCC (m)g-tr
Figure 12. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) (B IT[E] () MZ[7] (d) GB[4] (e) SR[5] (D) AC[I] (g) CA[3] (WFT[2] (HLCE]  GHC  (KRC BHRCC  (m)g-tr

Figure 13. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).




(a) (®IT[6] () MZ[7] (d)GB[4] (e) SR[5] () AC[I] (g) CA[3] (WFT[2] HLCE]  (GHC  KRC  OHRCC  (m)g-tr
Figure 14. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).



‘

vy

N

4 4 4

a
\ @

PN N A

el R A

A e ¥ 2 "
al “8
— N S
=7 4 o i
—— . 2 —
¥V 5 )
o / =
- ~ g
3 L -~ 4
- =N @ \ < R R o ~
: s O
’ \. ’ ( ¥ Y = -
- G \ y
vy . fd \ - A Q / - B '
q ) ) - / \ u\ | - - ‘. . —
- = »” - - (e
~ \ X iy : 1) [F== -
-
L - " » K
- ' .. L4 =




#-------’

I J0R0 el ]

(@) (B IT[6]  (© MZ[7] (d)GB[4] (e) SR[5S] (O AC[1] (g) CA[3] (h) FT[2] (1) LC[ ] (HC  (KWRC (HRCC (m)g-tr
Figure 16. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) () IT[6] () MZ[7] (d) GB[4] (e) SR[S] (D) AC[I] () CA[3] (WFT[2] GLC[E]  GHHC  &®RC OHRCC  (m)g-tr
Figure 17. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) (B IT[O] () MZ[7] (d)GB[4] (e) SRIS] (D AC[I] (g) CA[3] (WFT[2] GHLCB] GHHC  (KRC OHRCC  (m)g-tr
Figure 18. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) (®)IT[6] (©)MZ[7] () GB[4] (e) SR[5] (B AC[I] (2) CA[3] (WFT[2] OLC[B]  GHC  (K®RC (@HRCC (m)g-tr
Figure 19. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(@) (B IT[6] () MZ[7] (d) GB[4] (e) SRIS] () AC[ I (@CA[B] (WFT2] GHLCE]  GHC  ®RC  HRCC  (m)g-tr
Figure 21. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) (O IT[6] () MZ[7] (d)GB[4] (e) SR[S] (D AC[!] (g) CA[3] (h)FT[2] GHC  (®RC (@HRCC (m)gtr
Figure 25. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).



(@ (B IT[6] (©MZ[7] () GB[4] (e) SR[5S] (D AC[!] (g) CA[3] (WFT[2] @OLCEB] GHC  (®RC (OHRCC  (m)gtr
Figure 26. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) (b) IT[6] (c)MZ[7] (d) GB[4] (e)SR[5] () AC[I] (g) CA[3] (h)FT[2] (i) LC[8] (j)HC (k) RC ()RCC  (m) g-tr
Figure 27. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(k) RC (1) RCC  (m) g-tr

() HC

(@ LC[E]

art methods (b-i) and by our proposed HC method (j) and

(2) CA[3] (h) FT[2]

() IT[6] () MZ[7] (d) GB[4] (e) SR[5] (f) AC[I]

(a)

Figure 28. Typical saliency maps computed by different state-of-the-

RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(@) ®IT[6] () MZ[7] () GB[4] (e) SR[5] (H)AC[I] (2) CA[3] (WFT[2] GHLC[B]  GHC  (K®RC (@RCC (m)g-tr
Figure 29. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) (b) IT[6] (c) MZ[7] (d) GB[4] (e)SR[5] () AC[I] (g) CA[3] (h)FT[2] (i) LC[8] (G)HC (k) RC (HRCC  (m) g-tr
Figure 30. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(@) ‘ ®)IT[6] () MZ[7] (d) GB[4] (e) SR[5] (f) AC[I] (g) CA[3] (h)FT[2] (i) LC[8]

Figure 32. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) (B IT[O] () MZ[7] () GB[4] (e) SR[S] (D AC[I] (g) CA[3] (WFT[2] GLCB] HHC  K®RC (DHRCC (m)g-tr
Figure 33. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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Figure 34. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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Figure 35. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) » (b) IT[6] (c) MZ[7] (d)GB[4] (e)SR[5] () AC[I] (g)CA[3] (h)FT[2] (i) LC[8] » (G)HC (k) RC (I)RCC  (m) g-tr
Figure 37. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).




rr

) r
sl =

2648
a0

b3

el

3l [ .

¢

<

/
L

/

>

Ny

~

A

A

W

Er 2R,
e & & &

a
A S

a4

=
e

—~
A

74

S
LR



ﬂ------l]l]

LILIC

(a) (b) IT[6] () MZ[7] (d)GB[4] (e) SR[5] (D) AC[I] (g CA[ 1 () FT[2] (1) LC[ ] (HC  (WHRC (HRCC (m)g-tr
Figure 39. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) (b)IT[6] () MZ[7] (d)GB[4] (e) SR[5] (f) AC[1] (g) CA[3] (h)FT[2] 0 LC[8] (HHC (KRC (OHRCC (m)g-tr
Figure 41. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).




(a) (b) IT[6]  (c) MZ[7] (d) GB[4] (e) SR[5] () AC[1] (g) CA[3] (h)FT[2] (i) LC[8] (j) HC (k) RC (1) RCC  (m) g-tr
Figure 42. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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Figure 43. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).




(a) (O IT[6] () MZ[7] (d)GB[4] (e) SR[5] (D) AC[I] (») CA[3] (WFT[2] GHLC[B] GHC  (KRC (OHRCC (m)g-tr
Figure 44. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(@ ®IT[E] (©MZ[7] () GB[4] (e) SR[5] () AC[I] (g) CA[3] (WFT[2] HLC[E] (GHC (KRC (@HRCC (m)gtr
Figure 45. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).



(a) (b) IT[6] (c) MZ[7] (d) GB[4] (e) SR[5] (f) AC[I] (g) CA[3] (h)FT[2] (@) LCI[8] () HC (k) RC (O RCC  (m) g-tr
Figure 46. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).




(a) ®IT[6] (@ MZ[7] () GB[4] (e) SR[5] () AC[I] (g) CA[3] (WFT[2] HLCE] (GHC  (KRC (@HRCC (m)gtr
Figure 47. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) (®)IT[6] () MZ[7] (d)GB[4] (e) SR[5] (H)AC[I] (g) CA[3] (WFT[2] HLCE]  GHC  (KRC (@HRCC  (m)g-tr
Figure 48. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) (®)IT[6] () MZ[7] (d)GB[4] (e) SR[5] (H) AC[I] (g) CA[3] (WFT[2] HLC[E]  GHC  (KRC  (@HRCC  (m)g-tr
Figure 49. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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Figure 50. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) ®IT[6] () MZ[7] (d)GB[4] (e) SR[5] (H)AC[I] (g) CA[3] (WFT[2] @GHLC[E]  GHC  (®RC (@HRCC  (m)g-tr
Figure 51. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) ®IT[6] () MZ[7] (d) GB[4] (e) SR[ 1 (HACI] (2)CAL] () FT[ I ®OLCE]  GHC  ®RC  HRCC  (m)g-tr
Figure 53. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) ®)IT[6] () MZ[7] (d)GB[4] (e)SR[5] (H)AC[I] (g) CA[3] (WFT[2] @GHLC[E]  GHC  (®RC (@HRCC  (m)g-tr
Figure 54. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).



(a) ®IT[6] (o) MZ[ ] GBI (@ SR5] (B AC[] (2) CA[3] (h) FT[2] () LCIS] (1) HC (®RC  (HRCC  (m)gtr
Figure 55. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).



(a) (B ITIO]  (©) MZ[7] (d) GB[4] (e) SR[5] (O AC[1] (g) CA[3] (h) FT[2] (i) LC[8] (1) HC  (®WRC (DRCC  (m)g-tr
Figure 56. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).



(a) (b) IT[6] (C) MZ[7] (d)GB[4] (e) SR[5] (D) AC[I] (g) CA[3] (WFT[2] @HLCE] GHC  (®RC  (HRCC  (m)gtr
Figure 57. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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(a) (B IT[6] () MZ[7] (d) GB[4] () SR[S] (D AC[I] () CA[3] (WFT[2] GLC[E]  GHHC  &®RC OHRCC  (m)g-tr
Figure 58. Typical saliency maps computed by dlfferent state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).



(a) ®)IT[6] () MZ[7] (d)GB[4] (e)SR[5] (H)AC[I] (g) CA[3] (WFT[2] GHLC[E]  GHC  (KRC (@HRCC  (m)g-tr
Figure 59. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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Figure 60. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).
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() ®IT[E] () MZ[7] (d) GB[4] (e) SR[5] () AC[I] (g) CA[3] (MFT[2] HLCE]  (GHC  (KRC  @HRCC  (m)g-tr

Figure 61. Typical saliency maps computed by different state-of-the-art methods (b-i) and by our proposed HC method (j) and
RC method (k). Our saliency cut results (1) obtained using RC saliency maps are compared with ground truth (m).



