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Fusion of Local and Global Features Using Multiple
Kernel Learning for Face Recognition

. ] - .z 3
YANG Sai’ ,ZHAQ Chun-xia”™ ,LIU Fan
(1. Sehool of Elecirical Enginvering, Nontony Cndversity, Nuntong | fiargen 226019 | Ching ;
2. Sehool of Computer Seienee and Fnagineering | Nanjing University of Sewnce and Ted hrofog Nunjing , Jangsu 210094 | Chira;

3 (,'ufh'tl-;(' of Cumputer and tefermation | Hokat Umiversity Vurjing  fraagsy 210098  Ching )

Abstract: A new face recognition algorithin via bag-of-words( BoW ) is proposed. In specific, it uses BoW and the
global pattern of BoW respectively as the [ocal feature and global feature of face images. Multiple kernel learning is adopted
to tuse the local and global features. Extensive experiments were carried out on four face databases,i. e. AR, FERET,CMU
PIE and LFW. The results show that our method can effectively solve the small training size problem and is more robust to
expression changes, position variafions and occlusion.

Key words: bag-of-words; global feature ;muitiple kernel learning; face recognition
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A Face Recognition Algorithm Using Fusion of Multiple Features

Yang Sai'’, Zhao Chunxia®, Liu Fan'), and Chen Feng’

" Schoo! of Electrical Engineering. Nartong Universin. Nantong  226019)
P School of Computer Science and Engineering, Narying University of Science and Technology: Nanjing  210004)
Y (College af Compurer and Information, Hohai University: Nanjing  210098)

Abstract: In order to improve the performances of bag-of-features (BoF) in face recognition, a face recognition
algorithm based on the fusion of multiple features under the framework of bag-of-features was proposed in this
paper. This method firstly extracted different kinds of local features in face images to learn a corresponding over
complete visual dictionary in advance. Then it mapped each local feature into a high dimensional mid-level se-
mantic space, and emploved spatial pyramid matching (SPM) to poo!l local coding features. Different kinds of
features were concatenated as the final representation of images and classified by trained linear SVM. Experi-
mental results on several benchmark datasets show that our method is more robust to position variations. expres-

sion changes and occlusion and can effectively solve the small training size problem.

Key words: face recognition; local features; bag-of-features; fusion of multiple features
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A Novel Salient Object Detection Method Using Bag-of-features

YANG Sait ZHAOQ Chun-Xia? XU Wei’

Abstract A novel salient object detection algorithim via bag-ol-features (BoF) is proposed. Specifically. it uses objectness
to compute the prior saliency map. Then. BoF model is consiructed in each superpixel and the conditional probabilities
map is calculated. The prior and conditional probabilities saliency maps are finally fused by Bayes' theurem. Extensive
experiments against state-of-art methods are carried out on ASD. SED} and SOD benchmark datasets. Experimental
results show that the proposed method performs favorably against the sixteen state-of-art methods in terms of precision

and recall, and highlights the salient objects more effectively.
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An Image Classification Method Using
Graphically Regularized Coding Algorithm

3 PRI B - ~ -2 - -3 ~ - 1
YANG Sai ,ZHAO Chun-xia”, HU Bin®,CHEN Feng
(1. Svhoo! of Elearical Enginvering  Natong Ewivessioy . Nantoreg | s 220009, Chin
2. Schuol of Compater Science and Engineering , Nunjing University of Svienve and Teckumlugy | Nunjing | Jimgsn 210094 China

3. Sehool of Computer Svienve and Tevhnology, Nentong niversity, Nanong  fiongsn 226019 Chiru )

Abstract: In order to sulve the problem that current coding schemes lost consistence between similar local features , this
paper propeses a new graphically regularized coding algorithm. This algarithm used any cwrvent coding scheme to get the inital
coding coelficients ,and utilized a regularized term to preserve locality constraing both in the feature space and the spatial do-
main of the image. Experlmental results on popular benchmark dutascts show that our method improves the performances of the
current coding algerithms, and the average classification aceuracies of cur proposed method in MSRev2 , Caltech Q1 Scenel s,
Indoor 67 and UIUC-spert has reached 91. 13% 76, 02% 83, 76% .44, 78% and 8Y9. 03% respectively.

Key words: bag-of-feature ;coding algorithm; graphical model; image classificatian
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Multi-scales Diffusion-based Salient Object
Detection with Background and Objectness
Seeds

Sai Yang'. Fan Liu®, Juan Chen', Dibo Xiao'. Hairong Zhu'
' School of Electrical Engineering, Nantong University
Nantong, Jiangsu- China

. [¢-mail: yangsail66d 126.com}
“College of Computer and Information. Hohat University
Nanjing, Jiangsu- China
[e-mail: fanliv.njust@foxmail.com]
*Corresponding author: Fan Liu

Abstract

The diffusion-based saltency detection methods have shown excellent detection results and
more efficient computation in recent years. However, the current diffusion-based saliency
detection methods still have disadvantage of detecting the object appearing at the image
boundaries and in one scale. To address the above mentioned issues, this paper proposes a
multi-scales diffusion-based salient object detection algorithm with background and
objectness seeds. In specific, the tmage is firstly over-segmented at several scales. Secondly,
the background saliency and the objectness saliency of each superpixel is then calculated and
fused by Bayesian inference in each scale. Thirdly. manifold ranking method is chosen to
propagate the fusion of background saliency and objectness saliency to the whole image.
Finally, the pixel-level saliency map is constructed by weighted summation of saliency values
under different scales. We evaluate our salient detection algorithm with other 24
state-of-the-art methods on four public benchmark datasets, i.e.. ASD. SEDI, SED2 and SOD.
The results show that the proposed method performs favorably against 24 state-of-the-art
saliency detection approaches in term of popular measures of PR curve and F-measure. And
the visual comparison results also show that our method hightights the salient objects more
effectively.

Keywords: objectness. background prior, Bayesian fusion, graph-based manifold ranking,
salient object detection

This work was funded by University Science Research Project of Jiangsu Province under grant NO.16KB520037.
National Natural Science Foundation of China under grant No.61602150, Fundamental Research Funds for the
entral Universities under grant No. 20158031 t4, Project Funded by China Postdoctoral Science Foundation unde
r grant No. 2016M6003535. Jiangsu Planned Projects for Postdoctorat Research Funds award No.6G1013B.
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