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User-dependent Similar Image Retrieval
Based on Image Grouping and Group Similarity

ToMOYA NAKAGOSHIT and KEN SATOH?

In this paper, we propose a similar image retrieval method according to user’s viewpoint
of similarity of images. The outline of our proposed method is as follows. (1) We let a user
divide training images into some groups and also let him provide similarity between these
groups. (2) We construct similarity space of images based on similarity between these groups
by using multidimensional scaling. (3) We obtain a mapping from image feature space to sim-
ilarity space by multivariate linear regression analysis. (4) We map every image in an image
database to a point in the similarity space according to the above mapping. (5) Given a new
image for similarity retrieval, we map the new image into a point to the similarity space. (6)
We retrieve images of which corresponding points in the similarity space which are nearest
to the point correspoding with the new image. In this paper, we show that our method is
superior to the previous method proposed by Kurita, et al. (1990), Shimogaki and Katoh
using grouping information in terms of recall ratio, precision ratio and correct classfication
ratio.
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Fig.1 Learning phase in Kurita et al’s method.
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Fig.2 Learning phase in our method.
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Fig.3 Retrieval phase in M+R method.
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Table 2 Grouping Result by Testees.
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Table 3 Recall ratio (0).

ooo 10 20 30 40 50 60 70 80 90 100
000 M+RO 34.3 | 49.1 58.3 | 65.8 | 71.2 | 76.6 | 81.0 | 84.5 | 87.3 | 90.2
goooooao 26.0 | 40.7 | 48.3 | 55.8 | 61.9 | 66.6 | 70.8 | 75.1 79.5 | 83.0
oooooo 23.3 | 34.8 | 41.5 | 48.2 | 53.6 | 57.7 | 62.7 | 67.7 | 72.2 | 75.8
A0 M+RO 9.8 17.4 | 249 | 31.5 | 37.9 | 44.7 | 51.5 | 57.7 | 64.4 | 70.6
ADOOOO 7.9 | 14.6 | 21.0 | 27.5 | 33.9 | 40.1 46.6 | 53.1 59.3 | 65.5
p.\upupnis| 8.0 | 15.1 21.2 | 27.8 | 34.0 | 40.7 | 47.3 | 53.6 | 59.3 | 65.3
BO M+R0O 17.6 | 32.0 | 42.6 | 52.0 | 59.1 | 65.6 | 71.2 | 75.9 | 79.9 | 84.1
BOOOODO 13.1 | 22.9 | 30.9 | 37.8 | 44.3 | 50.9 | 57.0 | 62.9 | 68.7 | 74.1
BOOODO 12.7 | 21.7 | 29.3 | 36.0 | 42.4 | 48.7 | 54.3 | 60.0 | 65.5 | 71.0
CO M+RDO 15.4 | 23.8 | 31.0 | 38.1 | 45.0 | 51.2 | 57.0 | 63.1 68.7 | 73.9
cooooo 13.4 | 21.5 | 28.7 | 36.0 | 42.7 | 48.8 | 54.3 | 60.7 | 66.5 | 72.5
coooao 12.5 | 20.2 | 26.2 | 33.2 | 39.5 | 45.2 | 51.5 | 57.3 | 63.3 | 69.1
DO M+4-RO 7.3 14.1 | 20.8 | 27.8 | 34.3 | 40.8 | 47.5 | 54.1 | 60.6 | 67.2
DOOO0OO 6.8 | 13.0 | 19.3 | 25.8 | 32.2 | 39.2 | 45.4 | 51.9 | 58.4 | 64.9
DOoooo 6.7 | 12.9 | 19.0 | 25.9 | 32.2 | 38.9 | 45.1 | 50.8 | 57.2 | 63.8
EO M+RO 23.6 | 383 | 47.6 | 55.1 | 62.0 | 67.8 | 72.5 | 76.4 | 80.3 | 84.2
EDOOODO 18.2 | 28.7 | 35.9 | 42.3 | 49.3 | 54.8 | 60.1 | 65.4 | 71.0 | 75.3
EDDOODO 19.3 | 29.3 | 37.0 | 43.3 | 49.0 | 54.0 | 59.0 | 64.7 | 68.6 | 72.5
FO M+RO 8.1 15.4 | 22.9 | 29.1 | 36.3 | 42.4 | 48.8 | 55.7 | 61.4 | 68.0
rFOooooD 7.1 13.5 19.9 | 26.8 | 33.5 | 39.9 | 45.8 | 52.4 | 59.3 | 65.7
FOOOO 7.9 14.0 | 20.1 26.5 | 32.6 | 38.5 | 44.8 | 51.2 | 57.0 | 63.4
GO M+-RDO 16.9 | 26.9 | 34.5 | 41.1 | 479 | 54.2 | 60.3 | 66.2 | 71.8 | 76.9
Gooooao 15.5 | 23.9 | 31.3 | 38.1 | 44.7 | 51.6 | 57.4 | 63.3 | 68.9 | 74.1
Goooo 12.7 | 20.9 | 27.6 | 34.0 | 40.1 | 45.7 | 52.1 | 57.2 | 62.7 | 68.4
HO M+RO 32.6 | 45.6 | 54.2 | 61.2 | 67.1 71.6 | 76.8 | 80.9 | 83.7 | 86.6
HOOOOO 22,9 | 36.1 | 44.6 | 51.3 | 57.6 | 63.7 | 69.2 | 75.0 | 79.9 | 84.0
HOOOO 21.2 | 31.9 | 38.0 | 44.4 | 49.5 | 55.3 | 59.4 | 64.6 | 69.1 73.1
000 M+RDO 18.4 | 29.2 | 374 | 44.6 | 51.2 | 57.2 | 63.0 | 68.3 | 73.1 78.0
goooooao 14.5 | 239 | 31.1 37.9 | 44.5 | 50.6 | 56.3 | 62.2 | 67.9 | 73.2
gooooo 13.8 | 22.3 | 28,9 | 355 | 41.4 | 47.2 | 52,9 | 58.6 | 63.9 | 69.2
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Table 4 Precision ratio (O).

ooo 10 20 30 40 50 60 70 80 90 100
0ooo0 M+RO 48.0 37.8 31.5 27.1 23.4 20.9 18.8 17.1 15.7 14.5
goooooo 36.8 31.0 25.9 22.9 20.4 18.5 17.0 15.8 14.8 13.9
gooooo 34.8 27.5 22.2 19.1 16.9 15.1 13.9 13.1 12.4 11.8
A0 M+RO 63.1 62.5 62.5 62.5 62.8 63.0 63.2 63.0 63.0 62.7
ADDOOODO 60.2 60.4 60.0 59.6 59.4 59.3 59.2 59.3 59.2 59.1
ADDOO 59.0 58.1 57.4 57.5 57.6 58.4 59.0 59.3 59.4 59.2
BO M+RO 59.5 56.3 51.8 48.8 45.2 42.2 39.5 36.9 34.7 32.8
BOOOOO 45.6 40.9 37.8 35.5 33.9 32.7 31.5 30.5 29.7 28.8
BOOOO 44.4 39.8 36.9 34.6 32.7 31.3 29.9 28.9 27.9 27.3
CO M+RUO 37.1 34.3 32.5 31.6 31.2 30.6 30.0 29.7 29.3 28.8
cooooo 32.1 30.6 29.7 29.6 29.2 28.6 28.1 28.0 27.5 27.4
coooo 30.9 29.6 28.6 28.2 27.8 27.3 27.0 26.2 25.9 25.7
DO M+RO 53.2 52.8 52.9 52.9 52.7 52.6 52.5 52.2 52.2 52.2
DOooooad 52.8 50.8 50.7 50.8 50.7 50.7 50.4 50.2 50.1 50.1
DOooOoo 52.2 52.2 52.5 52.8 52.4 52.3 52.1 51.2 51.0 51.2
EO M+RO 54.8 50.4 45.7 42.5 40.0 37.2 34.5 31.9 30.1 28.4
EOOOOO 44.7 39.8 35.8 33.0 31.3 29.7 28.3 27.2 26.4 25.3
EOOODO 45.8 38.3 33.3 29.5 26.9 24.9 23.5 22.6 21.7 21.1
FO M+RO 24.2 23.4 23.0 22.3 22.2 21.7 21.2 20.9 20.5 20.3
FOOOODO 21.0 20.2 19.9 19.9 20.1 20.0 19.7 19.8 19.8 19.9
rFOOOoo 21.5 19.6 18.4 18.0 17.8 17.6 17.5 17.5 17.5 17.6
GO M+RO 36.6 34.3 32.6 30.8 29.8 28.9 28.2 27.7 27.0 26.3
Goooood 35.3 31.2 29.1 28.2 27.0 26.6 25.8 25.3 25.0 24.6
Goooo 30.0 28.3 27.0 26.4 25.7 25.0 24.5 23.6 23.2 23.0
HO M+RO 42.4 32.0 26.3 22.3 19.6 17.4 16.0 14.6 13.5 12.5
HOOOOOd 28.4 23.3 19.9 17.7 16.2 15.1 14.2 13.6 12.9 12.3
HOOOO 27.0 21.7 17.7 15.7 14.0 12.9 11.9 11.3 10.7 10.2
0ooo0 M+RO 46.6 42.6 39.9 37.9 36.3 35.0 33.8 32.7 31.8 30.9
goooooo 39.7 36.5 34.3 33.0 32.0 31.2 30.5 30.0 29.5 29.0
gooooo 38.4 35.0 32.7 31.3 30.2 29.4 28.8 28.2 27.8 27.5
05 ooooo 0000000000000M+ROOOOO0OOO
Table 5 Correct classfication ratio. 000000 ogoouooDooDoooooo
00 | M+RO | 000 | 00 | 0000 | C45 00000000 —100000000000000
oo 60.1 1 51.9 1 534 55.2 | 49.5 0000000000000000000 18000 4
A 63.4 57.3 69.6 61.3 63.6
B 506 | 534 | 591 624 | 541 000000000000000000000000
c 484 | 39.6 | 345 45.3 | 36.6 0 -1000000000000 170000 300
D SL5 | 54.7 1 62.9 51.6 | 57.2 000000000000 00000000 4000
E 60.3 52.1 67.0 59.8 55.7
F 27.3 22.2 | 33.5 22.9 27.3 000000000000 oooooooooooo
G 43.3 | 418 | 39.6 43.8 | 37.1 0000 ;0000000 0000000000
H 54.6 45.4 48.5 53.1 55.6
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