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#o& A B ST (R IHIT 7T k)
i#4&# B : Combinatorial Online Learning

%4 1% 2 : Combinatorial optimization is one of the core areas in theoretical computer science and
operations research, with many classical problems such as graph shortest paths, minimum
spanning trees, maximum weighted matchings, and it also has numerous modern applications such
as in networking, online advertising, crowd sourcing, and viral marketing. However, in many of
these modern applications, the exact parameters needed as inputs, such as link latencies in wireless
networking, click-through rates in online advertising, worker-task performance in crowd sourcing,
and diffusion probabilities in viral marketing, are stochastic and unknown, and thus have to be
learned over time. On the other hand, well-studied online learning and optimization frameworks,
exemplified by the classical multi-armed bandit problem, cannot be applied directly to address
these problems due to the exponential blowup in the solution space. Therefore, it demands a new
framework that could incorporate combinatorial learning seamlessly into the existing
combinatorial optimization framework, without re-engineering the optimization tasks from scratch.
In this talk, I will introduce a series of works | and my collaborators have done in the recent years
to systematically build such a framework. | will first introduce our work on the general
combinatorial multi-armed bandit (CMAB) framework that incorporates optimization tasks with
non-linear objective functions and approximation guarantees, and provide a modularized learning
algorithm with tight regret analysis. | will then introduce our recent studies including CMAB with
probabilistically triggered arms, CMAB with general reward functions, and combinatorial pure
exploration, which cover different aspects of combinatorial online learning. Throughout my talk |
will illustrate how the framework and the results can be applied to applications such as online
advertising, crowd-sourcing, and viral marketing, and discuss many opportunities in further
advancing this line of research.

T REA: R IR B FE B s i 7 07, IE TR A XAE BB AR %, A}
Bt vF BT R T A o A 32 B U7 AR AL S ANME B E, FERNIAR ], SR iL
METE, Ao, HEAATRERGSE . M+ A 4% g0 7 KAk 75 TH I — R B 7T
£ KDD, ICDM, AAAI, VLDB T ¥ AR ERFEFW 551z, H 2009 45 —j% KDD
W EM G ST 3500 K. flE GTELY I 71 H 2013 4-KAE ICML. NIPS ERE T
— RIS, FIT XA T MBI TE o BR T B T LY 2 36— Jm KB T R 2
A CREHE) BRI ZE, BRZA T FA 2 (KDD, WWW, WSDM, SIGMOD %) (12
FEREWRA, M5 EFEERS T — AKX T L RER N & KL%
“Information and Influence Propagation in Social Networks” , Morgan & Claypool 2013. 4t
(AR 18 SC R 23R 2000 William C. Carter %%, At 5 A4 35 75 4R 58 9 48 4 XA I J T 1) A
3515 2010 EMCL PKDD fiefE24 1830,
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#4448 : Towards Truth: Mechanism Design vs. Data Mining*

4% : Eliciting true information from the input is of critical importance for meaningful

output. There are two ways to secure true information. One is mechanism design where agents
reporting wrong information will not gain them any benefit. The other is data mining where true
information is dug out from multi-sourced (and perhaps multi-modal) data upon which cross
validation can be carried out.

About mechanism design, we use facility location games as an example to illustrate how the
truthfulness can be guaranteed by sacrificing some efficiency. Various models are discussed for
this setting of mechanism design without money. Especially for one of the variants, we consider
how agents affect each other in their utilities. We assume that the coefficients are already known
as input when the mechanism is applied. However, in reality, the way people (agents) affect each
other needs to be learned from historical data. Therefore, we also analyze how to learn those
coefficients in the underlying social networks. For data mining, we use social event discovery as
an example, where multi-sourced social media data is collected, integrated, and fused, upon which
clustering and classification algorithms are then applied to discover or detect significant/interested
events. In dealing with incomplete or inconsistent data from multiple sources, a multi-dimensional
model is devised to facilitate cross checking and validation, thereby achieving the objective of
digging out true information
TR FHEBE, HLASIN, FHERHTRHZEA TR O TR SRR R
%, FEHFRIS AR 2 SRR E B MR, BdEzdE . AR S Web IRS5iHE
& MFEA RIS R T 300 Z iR M Er W ST SCE, £ NSFC i bAREHRG#E .
{T:3 ACM Transactions on Internet Technology, IEEE Transactions on Knowledge and Data
Engineering &%, /2 WWW journal, Data & Knowledge Engineering, Journal of Web
Engineering &I T2 . MIUEEE TEMBI Aok, B A4EMERRF TR
(WISE) 2 xFEl&x K. CCF HUEE LR B/ L. CCF RBIE LR ERARLAE, £

E presil (FL3% ACM RecSys, DASFAA, ER, ICWL, IEEE U-Media) H/FiE SR RSZA.
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#4748 : Learning and data mining for combinatorial optimization: some case studies
#R&H#H&: Inthis talk we present some case studies of using learning and data mining
techniques for solving combinatorial optimization: multidimensional scaling and
reinforcement learning for graph coloring, opposition-based learning for subset
selection with maximum diversity, and frequent patterns for quadratic assignment. We
show how learning and data mining techniques techniques can be advantageously
combined with an optimization method to obtain high-quality results for difficult

combinatorial optimization problems.

+E &/, Dr. Jin-Kao Hao holds the title of Distinguished Professor at the Computer
Science Department of the University of Angers (France) and is senior fellow of the
Institute Universitaire de France. He headed the LERIA Lab. from 2003 until 2015.
His research lies in the design of effective algorithms and intelligent computational
methods for solving large-scale combinatorial search problems. He is interested in
various application areas including bioinformatics, data science, telecommunication,
complex networks, and transportation. He has published some 220 papers including
110 SCI journal papers and co-edited 9 books in Springer’s LNCS series. He has
served on some 200 Program Committees of International Conferences and is on the

Editorial Board of 7 International Journals.
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#4488 : Towards Understanding Deep Learning:

Two Theories of Stochastic Gradient Langevin Dynamics
4% Deep learning has achieved great success in many applications. However, deep
learning is a mystery from a learning theory point of view. In all typical deep learning tasks,
the number of free parameters of the networks is at least an order of magnitude larger than the
number of training data. This rules out the possibility of using any model complexity-based
learning theory (VC dimension, Rademacher complexity etc.) to explain the good
generalization ability of deep learning. Indeed, the best paper of ICLR 2017 “Understanding
Deep Learning Requires Rethinking Generalization” conducted a series of carefully designed
experiments and concluded that all previously well-known learning theories fail to explain the
phenomenon of deep learning.
In this talk, I will give two theories characterizing the generalization ability of Stochastic
Gradient Langevin Dynamics (SGLD), a variant of the commonly used Stochastic Gradient
Decent (SGD) algorithm in deep learning. Building upon tools from stochastic differential
equation and partial differential equation, | show that SGLD has strong generalization power.

The theory also explains several phenomena observed in deep learning experiments.

F AN ARG BRI EEAR SR . EENFNEEF IR, AL
2 > [ B AU T 2 WUR R SRR S A R - PHAT B FRALES 2% ST AT 218
NIPS. IJCAT & EJ&E. 2011 FFAEH A TR AEEFRIAT] IEEE Intelligence
Systems PFIERT AT’ s 10 to Watch, J&iZ3LIH WAL UK E A7 3R LSRR ) o [E 2=
o 2012 A EEE K AR EEEN S EHFEESE.
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#4# g : Stochastic Combinatorial and Geometric Optimization

#4#%: The world is full of uncertainty and very often decisions have to be made
way before the uncertainty is resolved. Stochastic optimization studies optimization
problems with uncertain inputs or parameters, in which the uncertainty is modeled
using probability theory. The area was initiated by Danzig in 1950s and has been
subject to extensive research in many disciplines including computer science, math,
operation research, economics, management science and social science. In this talk, |
will talk about some of my recent efforts on stochastic geometric and combinatorial
optimization problems. In particular, | will talk about some new results on the
stochastic models for several fundamental geometric and combinatorial problems,
such as minimum spanning tree, closest pair, minimum enclosing ball, shortest path

and knapsack.

TERA: FEEARIEEREL UG BB B R . AhLE L KR
F AN BOR SRS ORI 2y, B B2 R el A PR B Y R 2 22
AFEEERIT 500, Rk, L% I 5MEE, LIS A&, i
CAfEEmERFSWARE EREKT 60 RIFERIL, 3/ T VLDB 2009 Fi
ESA 2010 FAER 0L, 16 221 FERRAT 785 4 A A SCRETERIDL RS S it
L NA SRR
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Approximation Algorithm for Minimum Weight

19 Fault-Tolerant Virtual Backbone in Unit Disk | Shi Yishuo
Graphs
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44 Differential privacy in probabilistic systems Yang Jiannan
Singular Point Probability Improve LSTM
53 Network Performance for Long-term Traffic Flow | Li Weidong
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Fusing Global and Local Deep Representation for
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A Primal-Dual Online Algorithm for the | Chen Wenbin
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Improving Accuracy of Sybil Account Detection
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in OSNs by Leveraging Victim Prediction
Degree Correlations in Two Layer Growth Model
49 Lu Youjun
with Nonlinear Preferential Attachment Rule
Landmark-based Spectral Clustering with Local
58 Yin Wanpeng
Similarity Representation
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RS 1 fE & | Peng Zhang ,Bin Fu Linging Tang

el Simpler and Better Approximation Algorithms for the Unweighted Minimum Label s-t Cut
Problem

===t Shandong University EEIRT | XREX

o =W DEIRE 1A EE5E3H
Given a graph G = (V;E) with a label set L=1{4.b.....4} , in which each edge has a label
from L, and a source ¥ © v together with a sink teV , the Minimum Label s-t Cut
problem asks to pick a set LS L of 1abels with minimized cardinality, such that the removal
of all edges with labels in LO from G disconnects s and t. Let ™ — V'l and ™ = IEl The
previous best known approximation ratio for this problem in literature is O(m'/?), . We present

I3HE two simple and purely com-binatorial approximation algorithms for the problem with ratios
O(n?/*/OPT') and {'v)'”'E'sﬁ"(r)l)'[q'}?", where OPT is the optimal value of the input
instance. The former result gives the _rst approximation ratio which is sublinear in n for the
problem, and in particular applies to the instances with dense graphs (e, m=6(n%)). The
latter result improves the previous ratio {:}:mm:, as we can always assume that OPT is a
super-constant.
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RS 11 & | YixinCao

3 E Unit interval editing is fixed-parameter tractable

fraspgy | HongKongPolytechnic | pmunny | zomiens
University

PalE— DEIRE 1A EE5E3E
Given a graphGand integers k1, k2, andk3, the unit interval editing problem asks whether Gcan be
transformed into a unit interval graph by at most k1 vertex deletions, k2 edge deletions, and k3
edge additions. We give an algorithm solving this problem in time 201ogk) . (n +-m ), where
k :=k1+k2+k3, and n, mdenote respectively the numbers of vertices and edges of G. Therefore, it is
fixed-parameter tractable parameterized by the total number of allowed operations.

B E Our algorithm implies the fixed-parameter tractability of the unit interval edge deletion problem,
for which we also present a more efficient algorithm running in time O(4k * (n+m)). Another
result is an 0(8" - (n+m)) -time algorithm for the unit interval vertex deletion problem,
significantly improving the algorithm of van ’t Hof and Villanger, which runs in time 0(6* -n® -,

B wm= 12 £ & | Jingming Xue ,Lu Huang ,Qiang Liu ,Jianping Yin

3 E A Bi-Directional Evolution Algorithm for Financial Recommendation Model

Ve By National University of HEFSHAT) cels

Defense Technology
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By the challenge of rich data and poor information, recommender systems technology be emerged
as the times require and vigorous developed to more and more powerful vitality. However, in
some realworld applications such as financial domain, the recommender systems of financial
products usually require a long-term significant financial commitment as their utility, because it is
not realized immediately depending on several external factors like market returns or
governmental regularizations. In this paper, we propose a bi-direction evolution recommendation
system(BDE RS) to address this problem, which tries to balance the precision and the gains of the
recommendation system. Portfolios are recommended based on the distance of investor and
portfolio models which are compaosition of finite number financial assets with various

weights. Based on investor transaction and investor profile, we design and implement
recommendation using ARM technique for portfolio management. Extensive experiments
conducted on benchmark and real-world data sets demonstrate that our proposed approach
outperforms other state-of-the-art methods.

13 F & | BEFER

ET AL K-means BRSO =09 SLIC DEIEE

ETPd ESHAT) | IR SRER

PEIRE 1C | HIERIZSYREIIEE

B E

BEREBEFRREREIN—ITEGIRMIERA |, T ZNATIHENWIE. &
BEMHAUERSS (SLIC ) BIERETH—MERIMERAESR | ZEARIEGRIEE
MIRERSHHEH TRISKSCMRIFRID EILER, AT |, SLIC EXEFA—Lal, AXET
AINEZ K-means SREEAIIAFOR | FRE—MPHTRY SLIC BIA(WKK-SLIC &%), BiFE
TEGGERZERBMERUUMEM=ERMUMTESE , REBGESERE—HEIRR | FF
BEESRIEVRNIMTEE, BEEREEEMATRSRISEEFHETET , BIIHZF T
B8R TESAINE | FEINMR K SEFI3—E(normalized cuts)AI EFRERETRIMN
WAEHSF EEM. NS ERTR B AMHET SN BE A K-means RISRILIL
I — BRI EREE. £ WKK-SLIC &% | RBZESRAMENEESHETEGRES
EE | EARIUARL K-means BERAINIGTOLUAZIRERIREER, SKINERE |
WKK-SLIC EiEEIFEBEERS BRI L MRE LT SLIC &)

EXIRS

18 £ & | =Em

13 HE

i) B Z B ST

(===

PEIPNES HEERT) | e SHFIRE

5 &%

DRIRE 2A | BIEEERM

B E

REHETNZEANZSEISHFOR , S MBS ML afEsT 2 AEERE
1S, BTAPRINESEALIMES | FRTHE T LAME | siE2ERE
%, FEEETER, BRRSR— R R | (SR AR TRIESEERIEs
PRSI ZR R Mg/, RIT T —MRIEH FR— MRS TURTE) 2- U E AR I 22400
EEEHEN— S MAREIE R, Faitt , JEE0 208, R 7T — 1R
7 1.618 (IRIMAELE X,

%27 W




SR EHREEEARES (NCTCS2017) RO GEAE 3020

Yishuo Shi, Zhao Zhang, Yuchang Mo,

CNRS 19 £ & .
Ding-Zhu Du

A Approximation Algorithm for Minimum Weight Fault-Tolerant Virtual Backbone in Unit Disk

3G E
Graphs

EER(U Xinjiang University HERT | IReX

Falc— DERE 1A EEE5E2E
Abstract—In a wireless sensor network, the virtual backbone plays an important role. Due to
accidental damage or energy depletion, it is desirable that the virtual backbone is fault-tolerant. A
fault-tolerant virtual backbone can be modeled as a k-connected m-fold dominating set
((k,m)-CDS for short). In this paper, we present a constant approximation algorithm for the
minimum weight (k,m)-CDS problem in unit disk graphs under the assumption that k and m are

BXRE two fixed constants with m > k. Prior to this paper, constant approximation algorithms are known
for k = 1 with weight and 2 <k <3 without weight. Our result is the first constant approximation
algorithm for the (k,m)-CDS problem with general k,m and with weight. The performance ratio is
(a+5p) for k>3 and (a+2.5p) for k = 2, where « is the performance ratio for the minimum weight
m-fold dominating set problem and p is the performance ratio for the subset k-connected subgraph
problem (both problems are known to have constant performance ratios).
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Zhengjun Liu,Hui Zhao,Wen Chen,
33 £ #& | Xiaochun Cao,Haipeng Peng, Jin Yang ,
Tao Yang , Ping Lin

Double-Spending Detection for Fast Bitcoin Payment based on Artificial Immune

Sichuan University WEZERT) | ccIs

DEIRE 2F | BHIREST5E

B E

With the rapid development of Bitcoin, it is frequently used in the scene of fast payment. But the
strategy which Bitcoin takes to prevent the double-spending attack is waiting for six confirmations
(about one hour), this is not suitable for the fast payment scenarios where service time is about
tens of seconds. The default strategy in fast payment is that do not offer the service until a
payment transaction is added to the wallet of vendor, which is useless for the detection of
double-spending attack. In this paper, an immune-based model is proposed to detect the
double-spending attack in the fast Bitcoin payment. This model is composed of many
immune-based Bitcoin nodes which include a detection modula and a traditional node. Antigen
character is first extracted from a transaction by the detection modula, and initial detectors
(mature detectors) are generated based on these antigens. Then, memory detectors and mature
detectors are used to detect the double-spending attack, and a mature detector which matches an
attack will evolve into a memory detector and be delivered to other immune-based nodes in the
Bitcoin network, in order to rapidly detect the doublespending attack. Experimental result shows
that this model can efficiently detect double-spending attacks in fast Bitcoin payment.

Chen Cui ,Juan Chen ,Feihao Wu ,Miao Wang

4 fF = Yuyang Sun ,Xinhai Xu

The Impact of Changing the Mesh Partitioning Factors on CFD Simulation
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Mesh partitioning plays an important role in Computational Fluid Dynamics (CFD) simulation.
However, it is di_cult to produce a good mesh partitioning to achieve a high performance
simulation because it is a NP-complete problem to solve this problem. A good mesh partitioning
may be determined by many factors. Nowadays, there is a lack of systematic guidelines and
comprehensive analyses for how to produce a high quality mesh partitioning. Considering that it is
di_cult to break through in theory, we prefer to explore how the factors related to mesh
partitioning inuence CFD simulation based on a large amount of experimental analyses. In this
paper, we evaluate the impact of changing the mesh partitioning factors on mesh partitioning
quality and simulation performance according to the following _ve factors: the number of
processor faces, subdomain aspect ratio, load, partitioning direction and mapping. We design a
series of rules to make various and numerous mesh partitioning changes based on four commonly
used methods (Simple, Metis, Scotch and Manual) in OpenFOAM. Furthermore, we conduct the
parallel simulation for two representative cases (cavity case and damBreak case) in OpenFOAM
framework. The experimental results certify that changing mesh partitioning factors really
inuences the simulation performance. Furthermore, we provide some analyses and advices, which
will de_nitely be helpful to guide the mesh partitioning in the future
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Differential privacy in probabilistic systems

(===

Peking University BT | XRieX
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DEIRE 1A EES5EZE

X E

Ever since proposed by Dwork, differential privacy has been a hot topic in academia. However,
few attempts have been made on reasoning about differential privacy at a system level. In this
paper, we propose a formal framework to verify differential privacy in probabilistic systems. With
a metric on the states of a system, we formalize differential privacy by the ratio of the
probabilities in the distributions after the same labeled transitions of relevant states. We explain
how traditional differential privacy can be embedded in our framework and raise an infimum
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metric, the least distance between two states, while not violating differential privacy. It is proven
that the infimum metric is also a metric instance of differential privacy itself. Furthermore, we
propose a two-level logic, a privacy variant of the familiar Hennessy—Milner logic, to characterize
differential privacy in our framework. Our results have close relations to probabilistic bisimilarity
as well.

XGRS 46 £ #%& | Qingging Zhou ,Zhigang Chen ,Rui Huang

E3GEE Improving Accuracy of Sybil Account Detection in OSNs by Leveraging Victim Prediction

EEBN Central South University | #7=88F) | CCIS DMKD

=W SEIRS 1D - HIERFESIRFIELS
The rapid development of social networks, led to a variety of abnormal accounts of the
increasingly rampant, and one of the most representative is Sybil. They will create a variety of
malicious activities, which seriously endanger the social network and user security. For Sybil
account detection this problem, we propose a very e_cient Sybil account detection model, which
leverages victim prediction to improve the detection accuracy. First, given the exacted features,

g E we design a classi_er for victim prediction. Then, prediction results are applied to the social
network graph model to modify the
weight of the edge. Next, a modi_ed random walk algorithm is used for trust propagation. Finally
we rank all nodes according their trust value. And our detection model guarantees that most
normal accounts rank higher than Sybil accounts so that operators of online social networks can
take actions against low-ranking Sybil accounts.
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BN RS 49 £ & | Youjun Lu,Daoyun Xu, Jincheng Zhou

E3GEE Degree Correlations in Two Layer Growth Model with Nonlinear Preferential Attachment Rule

EERN Guizhou University AT | cCIs

Pl DEIRE 1D - FERIF SR FIIEL
Most real-world complex systems have multiple subsystems and layers of connectivity. All such

e systems can be described and represented in terms of multiplex network model, where the edges at

=

each layer stand for the interactions of a di_erent type between the same set of vertices. To better
characterize and simulate such multiplex systems, we propose a new two layers network growth
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model based on nonlinear preferential attachment rule. Moreover, we obtain the joint degree
distribution expression of the model via the rate equation approach at the steady state, and discuss
the joint degree distribution and conditional average degree for the models of two di_erent vertex
weighted function, respectively. It was found that some existing multiplex network model is one
of special cases of the model, and the corresponding joint degree distribution and the conditional
average degree can also be obtained by the joint degree distribution expression of the model. Also,
we observe that the conditional average degree expression is identical for the models of two
di_erent vertex weighted function. To verify our theoretical results, we perform Monte Carlo
simulations for the models of two di_erent vertex weighted function. Experiments indicate that
our theoretical results are in accordance with the Monte Carlo simulation results well.
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EXRS 53 £ #& | Weidong Li, Xi Liu ,Xiaolu Zhang ,Xuejie Zhang
BN EH Multi-resource fair allocation with bounded number of tasks in cloud computing systems
EEBN Yunnan University, HEZHRT) | ccIs
Pl DEIRE 1A EE58244
EXHE Dominant resource fairness (DRF) is a popular mechanism for multi-resource allocation in cloud
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computing systems. In this paper, we consider the problem of multi-resource fair allocation with
bounded number of tasks. We propose the lexicographically max-min normalized share
(LMMNS) fair allocation mechanism, which is a natural generalization of DRF, and design a
non-trivial optimal algorithm to find a LMMNS fair allocation, whose running time is linear in the
number of users. Then, we prove that LMMNS satisfies envy-freeness and group
strategy-proofness, and analyze the approximation ratios of LMMNS with some assumptions, by
exploiting the properties of the optimal solution.

CNRS 54 £ & | BEREENRETFREF
PRYEIIE| B INZEINEN 235 S PRIV R RERIA
i==1=2tiv] EfpRIERARRFE HET | HERE
o =W DEIRE 1C : HUERIFSHEFIIEL
AT IEAREFIBETREIINEFHEREETHTTE |, MRS TUSENET.
IENEREIRRIFNENZE , XUSH T IIENSFIENRR. BEINER
AREHRAX—RHEZREE , B LURIEENMEERER NYESGHTITEESRER
ERSITHEEITENERERE, AN EIESINEENE RS S FRIN A |,
EIHE T THEXAREGRR, E2NE T BRIBESIIESINESFZIN=EX ( IN=
TREERILS | I K-NN |, IIEDRIRINFNSTEREARIR ) | FANIERE. =2 FUTHES
EA T ARRT, SEN T ARINENSFIEE0ERE |, 5 TRSINERT
MNENEF JRXROFIIH—LIARBETNNE | ARSINEFRIIET S SR
2%,
o Xiaojuan Ban, Zhishuai Han, Ruoyi Liu, Yuxin
xRS |57 & o Y ’
Gao, Jianyu Wu
BN EH A New Method For Retinal Image Semantic Segmentation Based On Fully Convolution Network
o University of Science & .
FE B y o >l WEFHRTU | 1IMISSP
Technology Beijing
o =W DEAIRE 2E 1T EER
Retina images contain a lot of useful information for medical judgment, blood vessel extrusion,
the ratio of the arteriovenous width and whether there is lesion area are vital to disease judgment,
it is di_cult to draft a uni_ed standard for arti_cial judgment due to subjectivity. Traditional
approaches to obtain the three indicators mentioned above include image processing and machine
learning, these approaches have relatively poor accuracy or too many restrictions. In order to solve
A == these problems, we propose a customized fully convolutional network, RI-FCN, based on image
P& EES : . T 4
semantic segmentation for retina image detection. In our proposed method, there are _ve
convolution layers, three down-pooling layers and two up-pooling layers. This structure can
classify every pixel into prede_ned categories and show in di_erent colors and small features can
also be presented which is vital in the detection of blood vessel extrusion. Using the RI-FCN
model, identi_cation error rate of arteriovenous width ratio, extrusion and lesion area can be
reduced to 92.23%, 90.99% and 98.13% respectively.
WX RS 58 £ & | Wanpeng Yin,En Zhu,Xinzhong Zhu,Jianping Yin
3 E Landmark-based Spectral Clustering with Local Similarity Representation
fragspfy | Netlonal University of - ymugny | coIs DMKD

Defense Technology
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Clustering analysis is one of the most important tasks in statistics, machine learning, and image
processing. Compared to those clustering methods based on Euclidean geometry, spectral
clustering has no limitations on the shape of data and can detect linearly non-separable pattern.
Due to the high computation complexity of spectral clustering, it is difficult to handle large-scale
data sets. Recently, several methods have been proposed to accelerate spectral clustering. Among
these methods, landmark-based spectral clustering is one of the most direct methods without
losing much information embedded in the data sets. Unfortunately, the existing landmark-based
spectral clustering methods do not utilize the prior knowledge embedded in a given similarity
function. To address the aforementioned challenges, a landmark-based spectral clustering method
with local similarity representation is proposed. The proposed method firstly encodes the original
data points with their most *similar’ landmarks by using a given similarity function. Then the
proposed method performs singular value decomposition on the encoded data points to get the
spectral embedded data points. Finally run kmeans on the embedded data points to get the
clustering results. Extensive experiments show the effectiveness and efficiency of the proposed
method.

60 {E & Mao Wang, Yuewei Ming, Qiang Liu , Jianping Yin

Fusing Global and Local Deep Representation for E_ective Object Retrieval

National University of
Defense Technology

HEZERF | ccIs

DEIRE 1A - BIRSEZME
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Recently, Regional Max Aggregating Convolutional (R-MAC) feature built upon Convolutional
Neural Networks (CNNs) has shown great feature representation

power in object retrieval. Combing with re-ranking step by object localization and post-
processing step by query expansion, R-MAC can achieve a good retrieval accuracy.

However, we have found that performing retrieval with R-MAC feature from local query

object will result in a lost of global information, which is also useful. In this paper, we

propose to fuse global and local R-MAC feature to improve retrieval accuracy. Speci_cally, we
use the global R-MAC deriving from entire image to issue the initial query, which can rank more
positive results in the top. Then, the global and local R-MAC are concatenated to represent the
entire image for re-ranking and query expansion, which can be a more comprehensive descriptor
for object retrieval and avoid possible failure in object localization step. In addition, the
concatenation is performed on the y, needing no extra memory footprint. Experimental results on
the public Oxford5k, Paris6k, Oxford105k and Paris106k dataset demonstrate that of the proposed
approach can improve retrieval accuracy with negligible computation and memory cost.

Qi Fu, Anhua Chen, Yunxia Jiang ,
62 £ & ’

Zhigang Chen ,Yankai Song

A hybrid adaptive dissemination solution based on geographic distance for vehicular ad hoc
networks

Hunan University HEFZERT CCIS

HEIRE 20 FHTSHHHIE

X E

Increasingly vehicles are being equipped with embedded sensors, processing and wireless
communication capabilities. This has opened a myriad of possibilities for varying applications on
safety, public collaboration and participation. Message dissemination is one of the many
fundamental services in Vehicular Ad hoc Networks(VANETS). For this purpose, in this paper we
describe HADD, a hybrid adaptive dissemination protocol based on geographic distance. Contrary
to other existing approaches that focus exclusively on always-connected networks, it is designed
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to operate under any kind of road traffic condition. We propose a new geographic-based broadcast
suppression strategy to broadcast the message waiting in the local buffer queue to other vehicles.
Finally, HADD employs a rate control scheme that sets the pace at which messages must be
transmitted according to the perceived network data traffic, thus avoiding channel overloading.
Hence, HADD adapts not only to the varying road traffic condition, but also to the perceived
wireless channel quality. When compared to two related and well-accepted protocols under
Manhattan grid scenarios, we show that, overall, HADD is more reliable and efficient in terms of
message delivery.

Haoyan Liang, Zhigang Chen , Jia Wu, Peiyuan

CNRS 65 £ &

Guan

EXEE ETSW: An encounter history tree based routing protocol in opportunistic networks

EEBN Central South University | #E7ZH3F] | CCIS

o =W DIEIRE 1B - X558
The traditional flooding based routing protocols for the opportunistic networks like Epidemic or
SnW(Spray and Wait) are blindfold on nodes selecting during the data packets forwarding, and
besides, traditional probability based routing protocol like PROPHET has the disadvantages of low
transmission success rate and high transmission delay. So in this paper, we propose Encounter

. Tree Spray and Wait(ETSW)

MR . L . I -
routing protocol combining with the respective advantages of them for routing in opportunistic
networks, which exploits the encounter history of mobile nodes to reduce the blindness of data
transmission between nodes. And the simulation results show that
ETSW can improve the delivery rate, and reduce the transmission delay of data packets
forwarding comparing with the traditional Spray and Wait routing protocols.

BN RS 66 £ & X525 AR EDSHS

PERYE IS EARRN 2 PR AIRER SVR 50X

FE B EfpREERARKRE HERT | HENRREERE

o= W DRSS 1IF : HRCEHE

FE OB Sk AL AR RSN, BRI AV R K R 21517/
SERIE. B, RENEMIUCN G EXNREHERRA, AET=HE7HRNTRK ,
SR T —FIEERAISINTS R | BB RIS AN A TEREYIARE. ZRhAER TS
LRGN, BT SIS OSBRI RENERERE N T) IS TiinE , Y =8

MR RERUSEMEREIERZENAXER |, AEF EEIRMR R AR E TN, AT
REREIHRGIWRE S E R T LB T UT X R TIREN L | R T inedZs
ZZNSHTE | nETRER | BMELEUSE. WrEXstRMamasimall L
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BN RS 67 £ & | Lin Zhang ,Zhigang Chen ,Deyu Zhang

BN EH DFP:A Data Fragment Protection scheme for mHealth in wireless network

EEBN Central South University | #7£88F | ccIs

o =D DEIRE 2F - HRIEST5E
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The mHealth system gradually become widely promoted, the user data privacy issues by the
community a strong concern in the complex wireless network environment. In this paper, we
propose a data fragment protection scheme, named DFP. The proposed

DFP scheme according to the characteristics of the medical environment to system preprocessing,
let the wearable equipment or implantation equipment to collect the

patient information classi_ed as patient personal privacy data and general medical data,
the two types of data on the degree of privacy of di_erent treatment. And according

to the data connectivity design reliable transmission scheme. Our framework can not
only more reasonable protection of medical data privacy and security, but also to reduce
communication consumption and reduce the average time delay. Extensive performance
analysis and experimental results proves its e_ectiveness and reliability.

70 £ & | Yucheng Lin,Zhigang Chen,Jia Wu

Effcient Forwarding Strategy for Opportunistic Network Based on Node Similarity

Central South University | #7ZHAF) | CCIS

DEIRS 1B - X558
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In opportunistic network, it is a key problem to choose proper neighbors for forwarding messages.
To avoid the low deliver ratio of transmission caused by node movement, dynamic change of
network topology and other factors, a data forwarding algorithm||E_cient Forwarding Strategy for
Opportunistic Network Based on Node

Similarity(EFSNS) was proposed from the perspective of combining social network with
opportunistic network. In the study, it is adopted the edit distance of data packets

between nodes to calculate the social similarity, and then selects the appropriate neighbors
according to the similarity to obtain one or more reliable communication paths. The experimental
results show that the proposed algorithm outperforms typical routing algorithms in terms of the
deliver ratio, delivery delay and routing overhe.
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Guangyuan Wu,Zhigang Chen,

76 fF &
Lin Guo,Deyu Zhang

Optimal Online Resource Allocation Algorithm for Energy Harvesting Body Area Networks

AT 1IMISSP

Central South University

DEIRE 2B | ITERE

I E

In Body Area Network(BAN), how to achieve energy management to extend the life of the body
network system is one of the most concerned problem. In this paper, we use energy collection
technology in BAN. We design a body area networks powered

by renewable energy, the sensors carried by patient with energy harvesting module can

transmit data to personal device. We formulate a user utility optimization problem.

We don't required a priori knowledge of the stochastic process of energy harvesting

and energy consumption. We use Lyapunov Optimization techniques to decompose the
formulation into three sub-problem, i.e., battery management, collecting rate control,and
transmission power allocation.We propose a low-complexity resource allocation algorithm to
solve these problems to achieve user utility optimization, while guarantee the stability of system.
Performance analysis address required battery capacity, bounded data queues, and optimality of
the proposed algorithm. Simulation results verify the optimization of proposed algorithm.

78 £ = Wei Li ,Yanan Li,Xiaomei Zhong

Formal Analysis and Verification for an Ultralightweight Authentication Protocol RAPP of RFID

East China Jiaotong

o WEFERT | cCIs
University

DEIRE 2F | BHIREST5E
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Radio Frequency ldentificating’ RFID }echnique as the core of Intent of Things is facing security

threats.RAPP is a recently proposed ultralightweight authentication protocol of RFID , which is
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different from any other existing protocols due to the use of permutation.Formal methods are vital
for ensuring the security and reliability of software systems , especially safety-critical systems.A

protocol abstract modeling method is presented to build abstract interaction model of RAPP which
can be formalized by extracting interaction features.Due to the complexity of fundamental
cryptograph operations in RAPP directly with formal method.Using SPIN , analysis and
verification result shows that RAPP is vulnerable against desynchronization attack. The proposed

modeling method above has great significance in formal analysis of similar ultralightweight
authentication protocols of RFID.

79 £ & | Sijing Duan,Zhigang Chen ,Deyu Zhang

Near Optimal Online Resource Allocation Scheme for Energy Harvesting Cloud Radio Access
Network with Battery Imperfections

Central South University | ##ZH3F] | CCIS

DIEIRE 2E  TEREY

B E

In energy harvesting wireless networks, the energy storage devices are usually

imperfect. In this paper, we investigate dynamic online resource allocation scheme for

Energy Harvesting Cloud Radio Access Network(EH-CRAN) by jointly considering the

EH process, data admission, and a practical battery model with _nite battery capacity,

energy charging and discharging loss. We use Lyapunov optimization technique and

design data queue and energy queue to formulate a stochastic optimization problem, and
decompose the formulated problem into three subproblems, including data scheduling, power
allocation and routing scheduling. Based on the solutions of these subproblems, an online resource
allocation algorithm is proposed to maximize the user utility while ensuring the sustainability of
RRHs. Furthermore, this algorithm does not require any prior statistical information of the system,
e.g, channel state, data arrival and EH process. Both performance analysis and simulation results
demonstrate the proposed algorithm can achieve close-to-optimal utility.

80 fE & | Guangjun Guo,Zhigang Chen,Dong Xie ,Mei Li

Research on Information Organizations and Intelligent Retrievals for Digital Library Based on
Ontology and Semantic Web

Central South University | #5783 | CCIS

DERE 2F | WIS S5TEA
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The semantic web provides a semantic interoperation model, and effectively realizes
discoveries, sharing and application integrations of network resources. This paper expounds the
key technologies such as semantic web, semantic intelligent retrieval, ontology construction, and
metadata standards of digital literature resources, analyzes the relationship between ontology and
metadata, and presents ontology construction based on bibliographic metadata and the
organization method for digital literature resources. Moreover, we design an intelligent retrieval
system model for semantic of digital literature resources based on ontology. The system consists
of digital document repository, semantic annotators, ontology manager, retrieving the
preprocessor, retrieving the reflector, and searching engine. The experiment shows that our
method can improve the recall and precision of digital literature resources retrieval.

81 £ & | Caicai Zhang, Zhongsheng Cao , Hong Zhu

Query Optimization Strategies in Probabilistic Relational Databases

Zhejiang University WEHERT) | ccIs
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Most existing optimization strategies for relational algebra queries in probabilistic relational
databases focus on accelerating probability computation of lineage expressions of answering
tuples. However, none of them take into account simplifying lineage expression during query
processing. To this aim, an optimization method that makes use of integrity constraints to generate
simplified lineage expressions for query

results is proposed. The simplified lineage expressions for two algebra operations are generated
under functional dependency constraints and referential constraints separately. The effectiveness
of the optimization strategies for relational algebra queries and assumption queries is
demonstrated in the experiment.

Huan Wang, Bingyang Shen, Yuxing Gao , Yuning
87 £ & L
Cao , and Xiaojuan Ban

3G

Recommendation method of ore blending based on thermodynamic principle and adaptive step
size

(===

University of Science and

HAF
Technology Beijing, HEFERT) | cCIs
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In the modern metallurgical enterprises, it is necessary to design ore concentrates and production
parameters according to the production, which is called ore blending. In order to solve the
problem of time-consuming consumption of ore blending, this paper presents a method of ore
blending recommendation using thermodynamic prin-

ciple and adaptive step size. Through the overall analysis and modeling of the ore blending
process, the whole ore blending process is divided into three parts: blanking recommendation,
parameter calculation and result correction. In the part of blanking recommendation, a case-based
recommendation system is used to recommend the concentrate list. In the parameter calculation
section, the SOMA is used to calculate the

concentrate phase. And combined with the method of smelting phase adjustment, an intelligent
algorithm for rapid and accurate calculation of concentrate phase is proposed. Then the smelting
parameters are calculated by using the concentrate phase based on thermodynamic principle In the
result correction part, the high accuracy ore blending recommendation is achieved by combining
adaptive step size with thermodynamic calculation software. Through the combination of three
parts, a fast

recommendation method for intelligent ore blending is proposed. The rationality and e_ectiveness
of the method are veri_ed by experiments.
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EXRS 90 f£ & | Bin-an Yin, Zhigang Chen , Jia Wu

A Transmission failure tolerance and node punishment mechanism in opportunistic network based

P&
on repeated-game

EERN Central South University | ¥#E7=H8F | CCIS

FalE—p DEIRE 1B | EiES5EM
During the data forwarding in opportunistic network, the selfishness of rational nodes leads to a
serious decline in network performance. To solve this problem, this paper proposes a mechanism
referred as TFT-NP(transmission failure tolerance and node punishment). TFTNP takes

e E transmission failure into account, and judges whether the node is selfish or not. It introduces

te = repeated-game theory and sets the penalty cycle of selfish node reasonably. It forces rational
nodes to cooperate for a greater profit. Experimental results show that, in opportunistic network
with selfish nodes, TFT-NP can improve message delivery rate and reduce message delay
significantly.
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Zhaohua Zhang ,Jiancong Tong ,Haibing Huang ,Jin

XGRS 97 £ & | Liang,Tianlong Li Rebecca J. Stones ,Gang Wang
Xiaoguang Liu
P& Leveraging Context-Free Grammar for Efficient Inverted Index Compression
EEBN Nankai University AT | IMIEX
o =W DEIRE 2D - FHITEHHRITE
Large-scale search engines need to answer thousands of queries per second over billions of
documents, which is typically done by querying a large inverted index. Many highly optimized
integer encoding techniques are applied to compress the inverted index and reduce the query
processing time. In this paper, we propose a new grammar-based inverted index compression
scheme, which can improve the performance of both index compression and query processing.
Our approach identifies patterns (common subsequences of doclDs) among different posting lists
R and generates a context-free grammar to succinctly represent the inverted index. To further
optimize the compression performance, we carefully redesign the index structure. Experiments
show a reduction up to 8.8% in space usage while decompression is up to 14% faster. We also
design an efficient list intersection algorithm which utilizes the proposed grammar-based inverted
index. We show that our scheme can be combined with common doclD reassignment methods and
encoding techniques, and yields about 14% to 27% higher throughput for AND queries by
utilizing multiple threads.
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Jiazheng Li, Guozhi Song , Yue Ma, Cheng Wang,

105 f = Jiegi Rong , Yan Chai

Bat Algorithm Based Low Power Mapping Methods for 3D Network-on-Chips

Tianjin Polytechnic
University
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Mapping a task graph as a distribution of Intellectual Property (IP) cores onto a Network-onChip
(NoC) is a NP-hard problem that significantly affects the performance metrics of the whole
system including power, delay, load balance and heat. Intelligence optimization algorithms are
widely used to solve mapping problems. Bat Algorithm (BA), a novel metaheuristic algorithm
mimicking hunting behaviors of bats, which has never been applied in researches on NoCs, is
used in low power mapping methods for 3D NoCs in this paper for the first time. The BA based
mapping algorithm shows better performance than other mainstream mapping algorithms in terms
of the optimization efficiency and power consumption. However, the concept of the basic BA has
obvious disadvantages. To improve the basic BA, we propose a Group-Searching Bat Algorithm
(GSBA) that can better utilize each individual bat. This improved mapping algorithm performs
much better than the traditional BA, especially when the scale of the application graph is large.
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Effective combination of edge clouds could offer a more powerful computing capacity, which is a
promising research direction in cloud computing. It is a challenging work to select multiple edge
clouds to combine, for a poorly strategy would make a negative impact on the computational
power of the obtained group. The problem is generally

modeled as a resource topology graph in which cloud nodes are represented as vertices, and the
links between nodes are represented as edges. The selection of edge cloud is equivalent to
subgraph extraction of the resource topology graph, and this is a typical NP problem. The current
algorithm MinStar extracts the subgraph with the smallest communicationdelay between nodes,
and then assigns the corresponding resources to the customer. It is a greedy strategy, resulting in
local optimal and global poor performance. The proposed algorithm, based on maximal clique,
divides maximal cliques into several smaller but complete subgraph that do not overlap each
other, then constructs resource block in unit of the complete subgraph, then assigns the cloud
resource in unit of resource block. Compared with algorithm MinStar, simulation results show that
the global maximum communication delay is reduced by 50%.
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BFIRERZEAEE R E@EN], ( Twin Bounded Support Vector Machines , TBSVM )
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P& A primal-dual online algorithm for the kserver problem on weighted HSTs
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In this paper, we show that there isa 5 2 In(1+k)-competitive randomized algorithm for the
k-sever problem on weighted Hierarchically Separated Trees (HSTs) with depth whenn=k + 1

MR : o . o : o
where n is the number of points in the metric space, which improved previous best competitive
ratio 12 In(1 + 4(1 + k)) by Bansal et al. (FOCS, pp 267-276, 2011).
R Wu Wang ,Hougquan Zhou
xme | s £ & 9.mond
Kun He ,John E. Hopcroft
BN EH Learning Latent Topics from the Word Co-occurrence Network
o Huazhong University of .
(=== 12znong YOU | 7887 | CCIS, DMKD
Science and Technology
o =W DEIRE 1B X582

Topic modeling is widely used to uncover the latent thematic structure in corpora. Based on the
separability assumption, the spectral method focuses on the word co-occurrence patterns at the
document-level and it includes two steps: anchor selection and topic recovery. Biterm Topic
Model (BTM) utilizes the word co-occurrence patterns in the whole corpus. Inspired by the
word-pair pattern in BTM, we build a Word Co-occurrence Network (WCN) where nodes

B IEE correspond to words and weights of edges stand for the empirical co-occurrence probability of
word pairs. We exploit existing methods to deal with the word cooccurrence network for anchor
selection. We find a K-clique in the unweighted complementary graph, or the maximum
edge-weight clique in the weighted complementary graph for the anchor word selection.
Experiments on real-world corpora evaluated on topic quality and interpretability demonstrate the
effectiveness of the proposed approach.

RS 121 £ & | 8 ITHE FHBNEFEEIEE

3R HE EF IR KEIHCIZMESAIPILE M RE

(== BEERIEXS R | rERE

o= DEIRE 1C : HUERFSHRFIIEL

HESNET SRS R I FEA T IHRKIOR | BE—FERETE
BAOKREMICI MENFOERERE, ZEREUEANDHINEEEFARTRA |
RN EHFZRNCIZMEIRENF ERNEhE £ FXUFIERR, RIEREFIMANEER
= MEEEDNEIATRIZIREIRE o ECHR XE | EREENXEERIHE , Mt
AR ERERRE. FHDIREPS I NSERBHERIEN | i— SRR DERER. &

(ARBIR) FPXXEMNNE CTBS iEH LRISCINERRE  I%EAER AR 17X
AT EERR LS TR SEREAMIRINE , MARBIF i En R
o k.

X E

% 44 T




AEER T ENR AR ES (NCTCS2017)

RO GEAE 3020

BNRS 124 T &

SHEE RUN) BHE

1E3RHE

BinitEESTRIRESSEESE X

RELIWAZF HEFERTY

HERZE

DEIRE 1E : TERE

B3R

EARNEEEBEREEHAIS

%EO

HEERANNAEES , BTHAEMNREREER , BITEREEEBRIBINIRE L
B+oER. citEEBRARRRIELENEREFAERFEERINRE D TRERTTIE.
RIS LM E PN BRFESENREMITRER , R8T — M MRESHHEAE
i%. BELBEBIREI R ESH LRGN AVNRRE | BEERTEREIRES
ERMImE{TRIRRETEE | BN EERAIIES TR Bais , FHKIEESE0E
AdE , REERS MESHREETEE. ATSHERRME  AOEEIE TERTIL
ERNRESERE L QHTHENAYREGEA. £35R. PR, UIREEZIDEN., 15
ERESIEREEUARERR A UE NIRRT BIER | FFLI AT —
S, BISHTR. BIEE. SIBMER =858t , LRERKPARURLR
BEFESE/\AYRR, fUan
78 0, Tz, BEYLER. SIBFEIRARIBEFE DRI 5774, 5417, 4281 BEEBE{V, M
RIS HAVE RS NATRERE(N D 3768, FEULEM FHESIRREIE IS HEFERE T
3705 , MERTFERET 1.5% , EINRE T ARENEANE LB ESRERNAIL

ERERN 10 HESEL , J%E

X RS 125 E &

B, BXS0E X5, R B

it

NI I Z 2 SR EF AR

5t

EBRI AR HEFEATY

HENRZESHRER

DEIRE 2C : HUERFSHEFEIIEL

B E

HEEFE I CEM N IR ENSUIARMNBR ZRNAZ— , HEGLIE. BA
EEAE, MER 2FMIRZNA. ERBEENZEIEEM)ISGEEE D) IS EER
B, FARREIIEIREHITOKHER KRF, AWM, —ENRFIGENGEERS
THIFEEZS L2  #MEmETREINEENME U, TSiEFQll,. BaisiE
MESLIINARSNZ M. AXUAERIEARY. X SVM 53838, BEK
MZ5 ( DNN ) S RFIEENLERMAERR  NE T ANEZIAISM R
WRLAEIE BER-PHEIIAY. ETXTEALNRS. k. &h. BRFHEMRFALESE
B, AT IR E I FRENREZ2FENS , 245 TIIGIATEiET
ETIHERAFRFAMRIPRA , RERET F—2 YRmFILeMRIAREES.

IR

EXRS 129 T &

EARY SKFTR PR

3R E

WM EINANTCELEE WA SRR R AR

(==L IEHRITARE HEFEATY

LRI AFEFR

2 =W DEIRE 1E | SRR

45 T




AEER T ENR AR ES (NCTCS2017) ferp Rl Rz Gide ® B0

X E

ANEERFENERT , AMIRIEAFIRSRE(QoS) , IRSuE R FEFIAE , 2
SRR SER OB —, AIENFITEBMENEM L |, DR BRNERER
TR, BHT—PETF Vickrey- Clarke-Groves IASZHIHINFAEAZEE L | IMEIARITE
EEWEESIASEER TACC, ZEARIE THAZIE ESE. MAGEYE, MBEFELIL
RITESMAMER, I , A BRSPS S EERN 4T =es) 7
BEER. TACC EATERIBINRF G b, FIMRELENEIXIRS T 104.9% , FHEK
I SKRENBPHEDT 80 i, KA TAIEMET 256 # MU KENAEFHEST 80
B, BEERINARHE NIBZ | KA TR e 2I8EEULIN,

131 £ & | B =8 OR FEH

ETREHNETRKEEGEMIRZD

(&

e R HEET) | rERE

DEIRE 2B - 58

eI E

33 T BB NP EERE S EIRIRRIa)#(Mixed Capacitated General Routing Problem,
MCGRP) , H2FE AZEMIZZTSH(Vehicle Routing Problem, VRP)ER HRINTIRES 2
ARISMERRBPBRITEMRD, 5 T ERECRRAZERN | EEMN LR EAIRS
FF  SRAPEXREMNRELLR , MEBRENDHET BEdESES BB FK
R ERS BIVIRS—IR, RO EMENIRS IR | 5 ERE LLELR
SHBER TITEERIR TIHE IR EeFRBRIIREERSHIECHER
ZHISCRRRL A, ETZIORRE T — N SMRSREHLE L. ZEERAT I ETLM
PHEFFAVEDHEEZTHRIE SRAIRE | BE T —METIRENRZ N SR RUAREL
TR NMBESHEINR TE RIS, E—EH 11 23 MEEED| FRISCINERERRA |
ZRaHCE R KRS FIRERIREIFE S8,

EXIRS

132 £ & | BBRE OIE FESE

13 HE

PN S NET eSS

(==

HEPRHRAS BT | PR IR

H &%

DEIRE 2B | BIE5ERM

X E

KRABKREEEMAZNRAEN G EF | 120 TR APIRERKE FRAHK
KEAWEE X, 1257 SMRMIEEERE | BIIEA e 2R FrIE s =518
kR , ISR AN EERERE L BzRTEAATENROREE L 18
£ MaxSAT RS XEGESIRABNEE EEME | FEaREmERE  IBE 77—
e - ESEIL BKFC (Bron-Kerbosch with Filtering and Coloring) \lEF1g £

L, BKFC BRIFFEGAMRABIEEX , /£ Network Repository ERIZANARIERIE
BKFC Y9fE)5R FRIBIEMX UM TMIBRISOHIE R EIEZR) 68.8%, HTEREELERE
BEH bisfT  EANEUBNIK A | BKFC &EYIIER MYE AESE A GRIgT:

% 46 T




SR EHREEEARES (NCTCS2017) RO GEAE 3020

E)2.2%, Oy BKFS SEEMEERENER , HETOWRETIET
MaxSAT {9 BKFS EiEHIMESRS,

133 £ & | Jian Hu Kun He, John Hopcroft ,Yaren Zhang

Deep Compression on Convolutional Neural Network for Artistic Style Transfer
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Deep artistic style transfer is popular yet costly as it is computationally expensive to generate
artistic images using deep neural networks. We first ignore the network and only try an
optimization method to generate artistic pictures, but the effective is limited. Then we speed up
the style transfer by deep compression on the CNN layers of VGG. We simply remove inner
ReLU functions within each convolutional block, such that each block containing two to three
convolutional operation layers with ReLU in between collapses to a fully connected layer
followed by a ReLU and a pooling layer. We use activation in the modified network to morph the
generated image. Experiments show that using the same loss function of Gatys et al. the deep
compression is competitive to the quality of the original VGG but is 2 to 3 times faster. The deep
compression on convolutional neural networks shows alternative ways of generating artistic
pictures.
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A Greedy Heuristic based on Corner Occupying Action for the 2D Circle Bin Packing Problem

Huazhong University of
Science and Technology
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The paper proposes a new two-dimensional circle bin packing problem (2D-CBPP) that is closely
related to the well-known bin packing problem (where items are rectangles) and the circle packing
problem. Inspired by Gold corner, silver side and strawy void for Chinese Go, a greedy heuristic
based on corner occupying action (GACOA) is proposed for solving the 2D-CBPP. We define the
corner occupying action to pack the outside circles into the bin as compactly as possible, such that
the number of used bins is minimized. Moreover, we generate two sets of benchmark instances
with equal and unequal circles respectively to evaluate the proposed GACOA. Experimental
results show that the proposed algorithm performs quite well on these 2D-CBPP instances.
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A Survey of Personalised Image Retrieval and Recommendation

Beijing Jiaotong
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With the advent of web2.0 era, it has been becoming increasingly easy to create and share Internet
content. Plenty of pictures is uploaded to the Internet every day. A primary challenge against
traditional image retrieval technologies is how to help users quickly discover the images they
need. Personalised image retrieval is a new trend in the field of image retrieval. It not only
improves the accuracy of the existing retrieval systems, but also better meets the users’ needs.
Personalised image retrieval and recommendation (PIRR) can be grouped into two main
categories, content-based PIRR and collaborative filtering(CF)-based PIRR. This paper first
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summarises the development of image retrieval and introduces different image retrieval solutions.
Then the key technologies of content-based PIRR are analysed from three aspects, user interest
acquisition, user interest representation and personalised implementation. Different techniques are
compared and analysed. Regarding CF-based PIRR,the user-based, item-based and model-based
CF-based PIRR are introduced and compared.At the end of the paper, we compare and summarise
content-based PIRR and CF-based PIRR.
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Haishuai Wang
PEpvEIE] A Fast Interactive Iltem-based Collaborative Filtering algorithm

Beijing Jiaotong
University
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A recommender system becomes more and more popular in e-commerce. Usually prediction
results cannot satisfy users® requirements fully, and sometimes it even contains totally irrelevant
items. To reflect users™ newest preference and increase the quality of recommendation, a fast
interactive item-based collaborative filtering algorithm is proposed. Firstly, we propose an

EIHE : L . ) . )
item-based collaborative filtering algorithm with less time and space complexity. Then we
introduce interactive iterations to reflect users* up-to-date preference and increase users*
satisfaction. The experiments prove that our fast interactive item-based CF algorithm has better
recall and precision than traditional item-based CF algorithm.
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Multiple kernel clustering (MKC) algorithms optimally combine a group of pre-specified base
kernels to improve clustering performance. However, existing MKC algorithms cannot efficiently
address the situation where some rows and columns of base kernels are absent. This paper
proposes a simple while effective algorithm to address this issue. Different from existing
approaches where incomplete kernels are firstly imputed and a standard MKC algorithm is applied
to the imputed kernels, our algorithm integrates imputation and clustering into a unified learning
procedure. Specifically, we perform multiple kernel clustering directly with the presence of
incomplete kernels, which are treated as auxiliary variables to be jointly optimized. Our algorithm
does not require that there be at least one complete base kernel over all the samples. Also, it
adaptively imputes incomplete kernels and combines them to best serve clustering. A three-step
iterative algorithm with proved convergence is designed to solve the resultant optimization
problem. Extensive experiments are conducted on four benchmark data sets to compare the
proposed algorithm with existing imputation-based methods. Our algorithm consistently achieves
superior performance and the improvement becomes more significant with increasing missing
ratio, verifying the effectiveness and advantages of the proposed joint imputation and clustering.
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Singular Point Probability Improve LSTM Network Performance for Long-term Traffic Flow
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Traffic flow forecasting is the key in intelligent transportation system, but the current traffic flow
forecasting method has low accuracy and poor stability in the longterm period. For this reason, an
improved LSTM Network is proposed. Firstly, the concept and calculation method of time
singularity ratio of traffic data stream is proposed to predict long-term traffic flow. The singular

e point probability LSTM (SPP-LSTM) is presented. Namely, the algorithm discard the LSTM

te network unit form the network temporarily according to the singular point probability during the
training process of the depth learning network, so as to get SPP-LSTM model. Finally, the paper
amends the SPP-LSTM by ARIMA to realize the accurate prediction of 24-hour traffic flow data.
Theoretical analysis and experimental results show that the SPP-LSTM has a high accuracy rate,
stability and wide application prospect in the long-time traffic flow forecast with hourly period
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