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Fusion method via KNN with weight adjustment for the classification of
image-text co-occurrence data

Kang Liping'*, Sun Xian', Xu Guangluan'
1. Institute of Electronic, Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100190, China

Abstract: Objective Most existing fusion methods are suitable in situations where the image classification method is identi-
cal with the text classification method. However, better classification methods of image and text for image-text co-occur-
rence data are not identical in many application scenarios. The decision benchmarks of different classification methods are
not unified, which would reduce the classification precision of the fusion method. The fusion method based on KNN with
weight adjustment for the classification of image-text co-occurrence data is proposed to overcome the problem. Method
First, the softmax and multiple classification SVM are used to classify the image and text. The image’ s KNN model and the

text’ s KNN model are constructed using the weighted classification decision values of image and text instances, which are
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correctly discriminated on a training dataset. Then, the classification decision values of the test instance are predicted by
the image’ s KNN model and the text’ s KNN model. The image classification probability and the text classification proba-
bility of the test instance are determined by the number of each category in the k£ nearest neighbors, and the classification
probabilities would unify the classification decision benchmarks. Finally, the fusion coefficient is calculated by the number
of image instances and the number of text instances diseriminated correctly on a training dataset applied to fuse the classifi-
cation probabilities of the image and text for the test instance. Result We performed an experiment on the Attribute Discov-
ery dataset and compared the proposed fusion method with the baseline method. Experimental results show that the proposed
fusion method achieved higher classification precision than the image classification method and text classification method,
and the proposed fusion method increased the average classification precision by 4.45% . Moreover, the proposed fusion
method increased the average information integration ability for image-text co-occurrence data by 4. 19% . Conclusion The
proposed fusion method unifies the classification decision benchmarks of the different classification methods for image and
text and implements the effective fusion of image-text co-occurrence data. Therefore, the proposed fusion method has a bet-
ter ability to integrate information, with a better classification performance.

Key words: image-text co-occurrence data; softmax; multiple classification SVM; KNN with weight adjustment; fusion
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Fig. 1 The proposed fusion model for classification of image-text co-occurrence data
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_pearl | earrings_studs , ties_bow | ties _plaid | ties _silk |
ties_striped , womens _ athletic _shoes , womens _ boots |
womens_ clogs , womens _ flats | womens _ high _ heels |
womens_ pumps , womens _rain_ boots , womens _ sneak-
ers . womens _ stiletto, womens _ wedding _ shoes, 1t
37 194X . B 27 S64E 02k BRI REAL™
Az 20 YNNI e 2 T 23 o, 45— 2R3
SRR AE A BEHLEELEY 30 000 X % d , % 41 2%k
S FE T L 0 X B 4 DA R A R R B AL B
7 100X} B dhi .

R BPERARIE 20 7 JERREE o (R
i3t MO, Ay 2R EH R ECH g Mok, 26
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/
/ O\
Lo d

Bags
A classic silhouette with all of
today's features, a great handbag
by day and evening clutch by night.
Bold hardware and zipper pulls
make this bag a signature item in
our international collection. Under
the flap you will find a hidden
zipper pocket and in the main
compartment 3 credit card slots,
lipstick holder and add...

C\

v oL

Earrings
In the loop of luxury. These

glamorous drop earrings feature
polished freshwater cultured pearls

with a lustrous look. And they're
strung through a looped box chain
in a unique drop design. With 14k
gold fishhook backings to ensure a
comfortable fit. Plus, they come in
a white leatherette box for easy gift

giving and sto...

B\ a
\\ i / 2
\1\_/
Ties Shoes

$33/ea or $30/ea for three or more.
Unlike common plain-weave satin
silk or silk twill, which is often used
for designer silk neckwear, Royal
Silk's luxurious 6-ply, 150-gm Silk
Jacquard has a unique design and
texture that gives the fabric rich
weight, color, class, style, and luster.
The Royal Silk tie is a true 60
inc...

Size(s) Available: 8.5. Brand &
Style -REPORT SIGNATURE Zoey
Width -Medium (B, M) Heel
Height -4.25 Inch Heel
Material - Genuine Leather-Man
Made Upper and Leather Sole

Kl 4  Auribute Discovery £ 4E
Fig. 4  Attribute Discovery dataset

M
p =MT><100% (10)

4.2 RLBER

2838 Z2 UG, i o A SO SR Rl 4 2R HE
Zah EG 4y A RBM 359 2% FH 700 A4 s,
0. 1#y2%>J 32,20 RIEAQ, BP 2E48 50 ¥k, I soft-
max 2537 R AT MG 40 28 SUAR oy B R H
LibShortText'*" 47 SCAS Fil 4b BE | 43 AF 42 K% 432
YGRS S SOk [ 22 1 iF AT 3, 18 FH — %
TR SCASEICH HEA THRRIE IR, 28 1 of-idf 4 R SCARAY
FFHIE, IF A Crammer&Singer $2 Hi 1 £ 5325 SVM
AT SCAR Y 25 il G 23 2807 1 KNN, SR B BRGAC R
B KNN R A %R 2, KNN, Al KNN, /7 k B 25,

T IR AR ST A 43 28 B 1 RE L B SR
(9 ] il & AR R B M Ty i ek E 2R I
SRBE AR P MG RN SCAS TE B A0 50 S 48] 4 5 B A e
RS AR RN SCA 3 R USRAE M il & R A LA,
AT BV ZRFE AR L A Fil & Sk AR VEH
B B 1 U A AR A B AR e inAL ) KNN i
BRGNP LB R A T S A . L
A 20 ZH I 25N I 50 a 42 R A 7 S e, X R 432
SCARPE FEMETT I KNN il AL KNN fil 4 i
S RRER AT L 5 RN 1 iR

MR 1 XTEC R B, INBCKNN gl & 58k 1 - 35 45
FHEWHEE Sy 84. 11% , = TG F- 25 43 2 0KG off i
66. 19 % FISCASY-34 57 FAG 1 A5 83. 94%  FEUE T ik
IS INE R EE R 79. 66% |, i T EIMR V-3 43 Sk
B BEARAIG T SCAT- 28 70 kG 0 B2 A KNN @il 5 53

B2 73 2N 1 BE A LU SR DT 15 - 2 23 SR
JEfR i T 4.45% A EE KNN EilG 5k B2 73 26
T 84.05% & T 0.06% .

£1 HEBEWELLE
Tablel Comparison of classification precision
/%
e KB SOR DA KNN GG hiA KNN glg
1 66.05 83.77 80.73 84.09 84.21
2 65.47 83.29 78.57 83.49 83.38
3 65.05 83.24 79.55 84.03 84.09
4 66.90 83.24 79.08 83.60 83.70
5 65.29 83.96 79.68 83.84 83.86
6 66.44 84.89 80.14 84.68 84.74
7 66.12 84.35 79.68 84.34 84.51
8 66.05 84.44 79.83 84.45 84.52
9 66.64 83.84 79.66 84.14 84.06
10 66.29 83.85 79.27 83.78 83.84
11 66.66 83.76  79.62 83.96 84.04
12 65.84 84.23 79.44 84.57 84.69
13 65.38 83.29 79.14 83.40 83.39
14 67.13 84.01 79.95 83.99 84.01
15 65.58 83.87 79.68 84.06 84.27
16 66.36 83.84  79.27 83.73 83.71
17 66.22 84.16  80.48 84.16 84.35
18 67.19 83.96 79.65 84.09 84.09
19 67.39 85.01 80.44 84.81 84.90
20 65.69 83.74  79.53 83.83 83.81
i 66.19 83.94  79.66 84.05 84.11
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421 BRI 285 2 00E TR 5 0r 28 R Rk
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AN FV BRI AR AL S AN TR 15, 2 ot s
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FIASSCHR H R A, KNN il 5 70 50475 20 15050
K L i o R i BE R AT X EE 0 A, S 4 2R
K SFTR

100
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Fig. 5 Classification precision comparison of image,

text and fusion method of multiple data sources
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Fig. 6 Classification precision comparison of text classification

method and fusion method of multiple data sources
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Fig. 7 Classification precision comparison of

different fusion methods
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RSB 7E 20 LIRS _EX HE A TR
R KNN Fil 52 FUIAY KNN il 35002 19 70 2R 0
B SR AN IR 8 T o X BE 2 B3 Sl R I 5 oRn
SCAR B IS ZREEAS 221 2545 21 1) KNN,, Al KNN,
PR AT V] SCRI I il 5 149 20 A 3 R AL i
KNN Fil & 3800k i , SRS E 1 A A 5t

o— KNN fil& —— A KNN g |

85.0F

845r¢

FE %

84.0}

83.5¢

83.0
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HfFT
P8 ASOur KNN il 5935 23 SRS il BE (4 R i
Fig. 8 The influence of weight adjustment for classification

precision of fusion method based on KNN
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SRIERH R IR0 73 SR PSR HAT S R A S, 3
AR LR RE T8 0 M AT S A0 U A0 47 6L T e I A
AARRR RS BRI O 1 20 LU PR Rl
BERAEESUE BB AR LRt S R 1E
BAEEGREIHAT b, Ak 3

HIZE 3 SC0 45 R X e e B, AR SCH Y A i AL
KNN il & SEAE RO S IR0 SCAR I SR R 14 15

HET S TR SR TR RET) RI, 2 0.440 15
TEEG o e D SCAR P RIET R OL T RL O
0.418 0,RI, #70.399 4, PifpiEsL4454 RI, > RI,,
HASCR A HE BT R i U5 BT R S BE )
i 1 4.19% o T REOBORR PRG35 5 70
R 5 B g , DR A SCHR 1 A AS, KINN il 45 55
YR UL T 9 A [ SO 50 T i AR O T X

DU XS SR B PR A HE ) R 9 0.456 5,06 [EISUfE BB G RE ) 5%

R2 MABEZEXERESREALE

Table 2 Information integration ability comparison of different fusion methods

BIRIP I IEH , SUA P AR R BIGR I RAT DR, U R IE

J¥5 FEMETT I AL KNN il & FEMETT I I KNN Fifi &
R, R, RI, R, R, RI, R, R, RI, R, R, RI,
1 0.9980 0.7621 0.2359 0.9955 0.5882 0.4073 0.6062 0.9976 0.3914 0.6400 0.9991 0.359 1
2 0.990 0.5497 0.4463 0.9891 0.3988 0.5903 0.6107 0.9983 0.3876 0.6238 0.9982 0.374 4
3 0.9964 0.6045 0.3919 0.9958 0.7507 0.2451 0.4109 0.9970 0.5861 0.4153 0.9978 0.5825
4 0.9951 0.7184 0.276 7 0.9908 0.6835 0.3073 0.7684 0.9977 0.2293 0.7702 0.999 3 0.229 1
5 0.9985 0.4477 0.5508 0.9980 0.6937 0.3043 0.4875 0.9964 0.5089 0.4156 0.9977 0.5821
6 0.9927 0.5964 0.3963 0.9965 0.5747 0.4218 0.7229 0.9969 0.2740 0.6875 0.9972 0.309 7
7  0.9971 0.4679 0.5292 0.9975 0.5454 0.4521 0.5773 0.9981 0.4208 0.5094 0.9991 0.4897
8 0.9964 0.5948 0.4016 0.9927 0.3781 0.6146 0.6771 0.9971 0.3200 0.6629 0.9977 0.3348
9 0.9937 0.4825 0.5112 0.9922 0.4567 0.5355 0.6888 0.9967 0.3079 0.6779 0.9973 0.3194
10 0.9966 0.4177 0.5789 0.9941 0.4778 0.5163 0.5742 0.9975 0.4233 0.6291 0.998 4 0.369 3
11 0.9978 0.6485 0.3493 0.9956 0.5417 0.4539 0.4583 0.9973 0.5390 0.3721 0.998 2 0.626 1
12 0.9957 0.6035 0.3922 0.9903 0.7551 0.2352 0.6453 0.9949 0.3496 0.7072 0.9986 0.291 4
13 0.9961 0.5614 0.4347 0.9907 0.3140 0.676 7 0.6708 0.9968 0.3260 0.6196 0.9986 0.3790
14 0.9953 0.5921 0.4032 0.9855 0.5547 0.4308 0.5606 0.9971 0.4365 0.5828 0.9982 0.4154
15 0.9981 0.6112 0.3869 0.9947 0.6170 0.3777 0.4068 0.9967 0.5899 0.3458 0.9974 0.6516
16 0.9982 0.3366 0.6616 0.9922 0.2047 0.7875 0.6256 0.9970 0.3714 0.5343 0.998 6 0.464 3
17 0.9978 0.3268 0.6710 0.9901 0.2283 0.7618 0.5501 0.9974 0.4473 0.3988 0.9982 0.599 4
18  0.9957 0.5304 0.4653 0.9893 0.6659 0.3234 0.7163 0.9950 0.2787 0.7126 0.9983 0.2857
19 0.997 0.5183 0.4784 0.9946 0.5730 0.4216 0.5226 0.9940 0.4714 0.6019 0.9954 0.3935
20 0.9976 0.7573 0.2403 0.9902 0.7226 0.2676 0.6686 0.9979 0.3293 0.6951 0.9978 0.3027
WE 0.9964 0.5563 0.4401 0.9927 0.5362 0.4565 0.5974 0.9968 0.3994 0.5800 0.9980 0.4180
®3 MAEFEXEESTEHESENLER
Table 3 Average information integration ability comparison of different fusion methods
P 5 RS A 4y SR ST L KNN B A HITR/%
IRy FE IR, SUAR G R iR 0.440 1 0.456 5 3.73
BRI HA R , SCA G FEIE A 0.399 4 0.418 0 4.66
HE 0.419 7 0.4373 4.19
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