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A New Performance Evaluation Method for
Visual Attention System®

Kyungjoo Cheoi**

B Abstract B

Many of the studies of visual attention that are currently underway are seeking ways to make application systems
that can be used in practice, and obtained good results using not only simulated images but also real-world images.
However, despite that previous studies of selective visual attention are models intended to implement the human vision,
few experiments verified the models with actual humans and there is no standardized data nor standardized
experimental method for actual images. Therefore, in this paper, we propose a new performance evaluation technigues
necessary for evaluation of visual attention systems. We developed an evaluation method for evaluating the
performance of the visual attention system through comparison with the results of the human experiments on visual
attention. Human experiments on visual attention is an experiments where human beings are instinctively aware of
the unconscious when images are given to humans. So it can be useful for evaluating performance of the bottom-up
attention system. Also we propose a new selective attention system that guides the user to effectively detect ROI
regions by using spatial and temporal features adaptively selected according to the input image. We evaluated the
performance of proposed visual attention system through the developed performance evaluation method, and we could
confirm that the results of the visual attention system are similar to those of the human visual attention.
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(d) (e) ®

) Image Used in Color pop-out

) Image Used in Orientation pop-out
) Image Used in Conjunctive Search

d) Image with Similar Color Saliency

) Image with Characters and Lines

f) Image with Multiple Shapes

<Figure 2> Some Examples of Artificial Images
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<Figure 3> Some Examples of Real-World Images
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{Figure 5> Some Examples of Videos
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(Table 1> The Overall Results of Real-World Images
with Low Complexity

image 15 rank 1* search 1~4"™ search

1 0 I6)
2 100 100
3 100 100
4 100 50
5 100 50
6 100
7 50
8 100 IG5
9 100 IG5

average 66.67 75.00

{Table 2> Some Results on Image with Low Spatial

Complexity
. human experiments
proposed attention system -

item count

character 33

English 6

blue 5

white 4

doll 32

water 25

ocean 16

sand 12
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(Table 3> The Overall Results of Real-World Images
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(Table 4) Some Results on Image with Low Spatial
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(Table 5> The Overall Results of Real-World Images
with High Complexity

image 16 rank 1* search 1~4"™ search

1 100 100
2 100 1)
3 100 5]
4 100 100
5 0 I
6 100 100
7 100 IG5
8 100 100
9 100 50

average 83.89 83.33

(Table 67 Some Results on Image with Low Spatial

Complexity
) human experiments
proposed attention system -
item count
store 29
house 14
sign
(character) 1
sign
(whole) 1
car 13
characters
in the 10
traffic sign
house 7
traffic sigh 7
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2] N2 B4 A gk WiEo R guE AR {Table 8) Some Results on Simple Artificial and Other
249 A%, BGAL wE Aol A we images
skrg] 220 Soi7ty| wjio| FE3 vlurt o ) human experiments
proposed attention system -
HE Aol th item count
HOLLYwROD_
(Table 7> The Overall Results of Simple Artificial : man 20
and Other Images
. rank 1* search 1~4" search .
image no. movie 12
1 100 100 TR
2 100 6 —
2 0 100 HOLLYwron.
2 180 ;? Sy english 12
5 100 100 N6 8
6 0 100 _ ﬁ - e
7 100 100
8 100 100 hollywood 7
9 100 100
10 0 75
11 0 100
12 100 100 ‘\h % QQ\%% % vellow 5

I 0 5 B R\

i i B VANANSN 8
I 10 10 (SNSRI

19 100 100

20 100 50

21 0 100

2 100 100 bar 10
23 100 100

3 100 &

4 100 100

5 0 1) sky blue 9
6 100 100

7 100 &

3 100 &

9 100 & .

10 100 100 shrimp 5
11 0 &

12 100 100

13 100 &

14 100 100 green 5
5 100 &

16 100 &

17 100 100

18 0 &

19 100 100 grass 5
20 100 &

21 100 &

2 100 &

23 100 100 free 5
24 100 100

average 66.67 91.67
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<Table

=
Jipoltt, Alzde §4

10>¢] 3 WA GA-S <Table 9>9 3
]

W ogoz A EA0ES Ak WA AL

2 & gAolE AE WA Za
oz dbs, EA0E, ¢HHES ZFoly) A
wRAIAE sk 233, A 123, 2 73], 3
A 332 ZAE QT 1589 B AR T
Ax BF dREga, 1~459 gHNe =22
AeetarE A3 A3Z Bk <Table 10>9]
T A g2 <Table 9>9] 200 dPgoz =
A UERE Skl H A o] 9o, v Afo]olA|

(Table 9> The Overall Results of Videos

spatial temporal image | 1% |1~4"
complexity complexity no. |search |search
1 100 6!
small single
moving object 2 100 100
3 100 6!
o 4 100 100
big single 5 100 5
moving object
6 100 100
low
multiple moving 7 100 (8
object 8 100 50
(same direction) 9 100 50
multiplemoving 10 100 50
object 11 100 50
(multlple dlreCtIOIlS) 12 100 10
13 100 6!
small single
moving object 14 2 2
15 100 50
16 100 6!
big single
moving object 17 20 0
. 18 100 50
high
multiple moving 19 100 7
object 20 100 7
(same direction) 21 100 50
multiple moving 22 50 8
object 23 100 50
(multiple directions)| o 100 50
average 9375 | 6396

Az sk 34 el AHE AFE Ao
2 UEhdh o4l e g9 gla 14
wol w BAT Qi A9, 5 AAAET B
HAAERY G AT FHAAEL Fe B
of WA ANE 4FAD UASe & 5 Ak 7)E
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2 A% J1Ee] AFA AN B T
Bah AREie] 49 YAl 138, A 53,
5 28], w9l 2812 2AEST 129 Bae 3
A oz T Av BT QA

(Table 10> Some Results on Videos

proposed attention system h@ experiments
item count

car 23

house 12

road 7

yellow 3

blue 25

person 5

stone 2

rock 2

o 5
& e Bgwe] Be Agyut Fe o
AgE B oleld Gge AP XS 9
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