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The rapid increase of graph data calls for efficient analysis on massive graphs. Pregel is a popular distributed computing model for dealing
with large-scale %raphs However, it can be tricky to implement graph algorithms correctly and efficiently in its vertex-centric model, especially
when the algorithm has multiple computation stages, complicated data dependencies, or even communication over dynamic internal data
structures. We propose a new domain-specific language Palgol to help users handle all of these complexities in Pregel programming, and it
also ensures high efficiency even compared with well-optimized hand written code.
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Stabilizing GMRES Using the Normal Equation Approach for Severely Ill-Conditioned Problems
Liao Zeyu K B

Consider using GMRES to solve severely ill-conditioned problems, where the condition number of the Hessenburg
matrix and the resulting upper triangular system becomes huge, so that the back substitution process becomes
unstable and the convergence of GMRES deteriorates. We propose solving the normal equation corresponding to the
above triangular system using standard Cholesky decomposition. This has the effect of "hiding’ tiny singular values,
making the process stable, rendering better convergence and a more accurate solution.
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Deletion-based sentence compression
A Simple Language Model based Evaluator for Sentence Compression
Yang ZHAO A ®=2 &7

Deletion-based sentence compression aims to delete unnecessary words from the original sentence to form a short sentence while retaining
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grammaticality and important information. We present a language-model-based evaluator for deletion-based sentence where a syntactic neural
language model is first built and then, a series of trial-and-error deletion operations are conducted on source sentences via a reinforcement
learning framework to find the best target compression.
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Security of machine learning processes

Characterizing Adversarial Subspaces Using Local Intrinsic Dimensionality
Michael E. Houle Daniel Xingjun Ma

Deep Neural Networks (DNNs) have recently been shown to be vulnerable against adversarial examples, which are
carefully crafted instances that can mislead DNNs to make errors during prediction. To better understand such attacks,
a characterization is needed of the properties of regions (the so-called "adversarial subspaces') in which adversarial
examples lie. We tackle this challenge by characterizing the dimensional properties of adversarial regions, via the use of
Local Intrinsic Dimensionality. Our analysis not only motivates new directions of effective adversarial defense, but also
opens up more challenges for developing new attacks to better understand the vulnerabilities of DNNSs.

Characterizing the complexity of data analysis tasks
Inlierness, Outlierness, Hubness and Discriminability: an Extreme-Value-Theoretic Foundation
Michael E. Houle

To date, no unifying theory of data mining has been proposed. Many ad-hoc techniques have been designed for
individual problems,such as classification or clustering. Solutions involve much invention and reinvention, with few
guidelines. A theoretical framework that ties together different fundamental machinelearning and data mining tasks
(including indexing, clustering, classification, data discriminability, subspace methods, etc.) could help the discipline, and
serve as a basis for future investigation.

wazTU s iaR (N 7-+7o7ising [ sennxsniy PO £

srovagmag [ meidammiing ) emArR ne

I2E1-9FEDBVSEBRERE ZOH
NTCIR Challenges
P9 a7 [

NTCIR (NIl Testbeds and Community for Information access Research) Tld tERPDHI150F —LADIARE & —HECIHED
T=IYNeBWLWTIHREED TLET,

ONZN D FUT T RAICE DU RRRERRRSBH

RPLERLIRIC K F LS RERR

CRISSONRN O TII IR =24V T7 /0 —HRRE9—

CRIS(O/NRI S FUDTY R =Sl 70 O — g9 —) [ SO0 S5 0B Ot RRIE BT BRI (1T) (VR

MARFFACIMBE > 9—TT . CRISHNEERDBIBHEFRN TED TVD HDR—ANR—IBERFEDT —EADEREN—R(,
[LINE] ETHERNSDFE TR aENHEIERICET 2RWEH B (CHFER TRIEICDE T2 AT AICDVWTBALET .

ITICRBHUWEERE

EREY 7 7—975 0 REBBIEREEAIERREITHAR
EREY 7 TRt I—

FRE29(2017)F 11 BICHBSNIEERE Y ) T —IRREII— TR ERCY T T —I I SORBBRERBET 2o ABEDHIRFE
ERRUICBEGRBTOMRICRIBATNET . B9 —(CHFTIMIEADIRIRE SEDERLEBICDVTBTLET -

X

31

SIF—ANSE - ——USBBFHNL



SIFI— NSk — S — UZEBFHL

w
N

RAXI-RTR vamsen

BB AT 17 HBELFBT EANT

BHRIERNIRH SHIRIERNIBA S RBIT BB AT 751
EBOREEWIETIRROREAT r 712
IRE F0th [F] ®iE B

BEROGR . B8 NI X RREMERALEZREVTVET  CNICHUMRI TR ZNERES LD R ZDEDDIER
RV KBELBRBERBERETDEBIGIRVBADNLDN O TNET LHORRHDSBE LB EEOE(RFELAEBIRIDE
TREBEDES LB VERBRERIB LI LY XL BENDBIT PO BBEIBMERIR UL E W olo #R & B RAIEZ DEARKITZ 18
TLET,

SETR
MEBNEBRRKENEET—IZAWVEEEETRI AT LADIEE
= 308 [ we E— a1

MFERPBEDERICHVGEERIR I AT ARIRAF IO Dv—) DHEERETEITBEOTVET  HEBABTERE LN SES ENEHRE
BT OEBRIRL AT ADERIC[F FURFABDERITDFE L EBVRFEDEF T —IZAL D EN RO TT  AFEERTIE
EROEBTDFEEEBRNRFEDSHE T —I AL FEEDREREEBNCEBE I 2R EEBNLET . Fe . CDEEFRITS
CETRBUIEYOUTUbeDE DBIINFAT A7 HSINEUEEF T —I LR DFELMRI AT AICDVTHBNALET

m BHRICEEEMSE
1 AMOEEMRAEEEERATESN?

W,  Xin Wang [F][E] Hieu Thi Luong & E=.LLE IE—

o @ EEAMMERUESB RS TH—BDIIBBE LY FROBVWEBZIGT 2N LNEEAN BFRMICIZERLIEEE
W\ O (3 ARBDRBRICRBUEBE XN DN AEVEEBREICHE>TVET, CC TR RIEMZAVTERULESEN ENEFE AR EALL
BT w0 a0har<KCEN TEET. 0 ASBOSE BN LS B ERLTUVERESARAESHEHIRIT 2E857 ZNET T
F9 o RERICKBITREN AL THTIES L,

B mservsnmns N7-+7o7msnnn F] nennrsncy POCEM 88 g mg.gg Sl
Elovrovnsmen [ mmnsienmns  Planxen ne ok [y e

NEZUEEBEEOSRICEITT
(GIREEE EEESENEM
OBk £F Fl[F] SK E-WH IE—

BHTRMICKVERSNIEEB I ABDPRBRICEB ULEBEXFIN DD BVEE BREICHEOTVET . LD U CNRNEELIEH A
FF2BETHI RBEPERRDIALOIEEB  SEHICEHVWTVWIAZRUFEEZCENDTEZEEDEMICEIREN HIET . AR T
[FAZRELFEEREFEDEHICHIT T BADGHRFBEN 1 D THEEBERCMETOTVET CC TR EBEFGHOERRICHIT
MERBDBNT RRICERUICEEBSHFEHIENTEES,

FUINETESTIEHD
NANEEFEETTCORMBABIAMIRH TIIH
B35 b ] 24 "%

TUINEERETIEDDEBHET VI TRIBINET AKEKRTIE /M AN HET—IICTIIINBREH TEIHDFACDNTIB
nUES,

EFANSANBEE<NHEERDTD

ABZB(CLFREP OISV RFIRE
Trung-Nghia LE ] €% ®%

REZBERALDEIEROBIRHMICN BERPOREY I TIANERRT DFHAMEENDENMENTVET ARERTIE R
BR#ZEEENICHREL T REPOANBZR<REAZIRET 2FEZBNLET.

33

SHIF—N St —+— LS AL



IR — A Sk — S —USESFeHNL

34

D08

RAXI=RTR s2msen

CORE TR ES I~ AIEESECCETTED~
RERBEFECEBEHERDORITIVER
Minh-Duc VO [l £x 8%

COIPEEECABRITINTHWZSEDB BV OBBERBEBEE > THRIRLET,

ZRBEBATHANRINIHASHOHDZE
RAEBIFICHEDSRIUTRIBAR
i WEY E] 885 227X Bl 25 wABR 8

FEEDNEBRBTUVBHDARTMNUS KB SADBRERF > TVET MEICHEo>TRIZ [RIV FB ] [BEL [#IFI ] Ehofe
RRBIRDEVE RARTNDSANDZENTEET,

KRR T BARD FRBADFZEER TRV EVWDIRHENBL T PREREEEBL TRAYPBEZIRILTEFEZRAELTLET .
FLOBNBZELE O THRDEZNBLEBIRREBHEN D v— FLBRZIRR(TEE LU ADGE BEELOLH) ERET2VRETILDOE
LICEDEPEDOFNTV2ESVENRRZERFICHE T DIMRETOTVET,

MRAT—I LY DI 7> T XL ZRIB!
BRET—IGROIERFIA
F—9ty MtEFIAHRREFRE L I—
AT I—Tlh FEAN B B CEER DR DK IUET —TE RS BORRENAGEL L $1- 7 — 9 DREEHET ZTHHT—7

23y T TOIETT —IDHBFIAEHE U IO EE DI 1= T DRI DB LEREL TOET . RRI—T>. CNSDFEN DL
BRI I—DIBREHRT —I VRN (DR IDSREPDEBT—I Y b ZNSEBVERRBERO—EBE THBNALET .

X

TR maEzTU s ILERR [N 777 vhsing B wemrxsnky EOEE & — 54 FRE ¢¥
HRR E vagwRg [ mEtamsminn Q) EncrR CES Whmn ToRd ¢ Tan

.

'.
&

SEEEBROA—T 1A EETHDIBREEZE TEDZH?
ARBEBTETFINICELEIBELEDIORAE—I N BSERFRICRATIM=LHR
Yu Yi [=] zeng Donghuo.Yi Yu.Kizo Oyama

REFBRF REDT—IEI VT BADORERBEDEBICHVTENICHREERL CESEUIC LA LED S A —Tr A PETF R EDT—
FESVTAICRBENEBENEE THBICHNDDEST CNETHYORE—SIBRZ BT AR TIICDOBRNEEFEFEAL
ZRINTVFELBAZITELRIBREODF —TAFEETFTDIORE—SIEREBEBL. BEDF—TA A BESEETFBESDRHN
BEZAAL T ZORBY — T ABEETILDFEBZBIBLET . ARRI TR BRICEIBZVILFE-—INLT—ILIYNTHB
YouTube-8MASHA —F 1A EETHADNRT7ESTCH 7y Neidb I 375E BRINESZTNTNDRRFHER DF v I(CD(F. &5
[CF v CECZDRRINVEBZMET SO DREERET N EZBTDHE BELON2DDES )T+ DB = T2 B89BI%
ELUTINFIZTRAREFEBET N ERABIDHEC DOV THIBLET . PHREERTF/RecallOKR EDRBRICK IR NERUICR
BARETIDBREOA —TAFEETHEDBDTORE—S IBRRICEH THDIEZRLET,

*&E

'.
&=

HLBHEHAPI<TS
732 bR NERIC K FERNEEHEN ISR L
B0 & =]

BASERHICHTINEEBDO—BETVINEBRELTRESNTVEIT M IR EDNBLEVE DD HIET . AMR TR REZEZ
BWETHNRITIE }@%5/7’5( ST ESH OCRIRICHB VW TEHIBEN @ LT 5 e atERLELL,

35

SIF—ANSE - ——USBBFHNL



I — A Sk — S —USESFeHNL

36

:)’J?-E-'Ti haH15 (2F) .x

ZYNDI—D-Fa2)FT 1,/ RINCDENS

EDESICVYINII 7 FEF TR TSA N —(THNTEDD?

RETCTTSTNY—ICEBUWINI T 7 DIBEICRIT BT

S/ E50 AAR BBREIF LB GBS BE.JBWL Fi#
FEEABNBERDIERADLPCARE 77 ERARE X1 )T (FRAHRICZROFELZRIFLTWVET, UH U thDTEFED
BRPT U ITZEENBR AT LADCF 2 T2 5HBEMEIIBIRTETDESEZAFT Ao

AARTECOUICRBEERRRT BIcHDY IR 17 TERM DI ZBIEL BYICEF 2T TS51 N —DERE
LIV ORI 7R FEERFEL TVET,

19— YNDEZED 2] 2RE1EDHD
SINETOZ2' 7F—9 D EARBIFICLIESNRARAZIE
I &= BN Bl en

FYRNT—TEEDRRRBENEN T O/H VERT —IEBIMN ICRRIT T DRIMAMNEESNTVET,
COFRTESINETOOT T —I DRRFENZEBL TN NIDBERMEZERSNCTHIET BERFDS AT LADIKRD
BUOCRBESNTVWERBELGEHEF L —I(EADTEZTREELTVET,

BAmuzrusonmnn Ql7-+ro7onzins B womniseniy PR % —& 50 mms ¢¥
UPE [F] o> 7o vnsmnn [ mmnsenmns [P emken A W an Toal g T ag

: DNSZRAWERYMNI =R kv iRE Y
¥\ e

) % A=V EDRYND =D AF 4L B E T DRANE IR T 12D(ITEDNET . COWRTE ERFEEFRR
T f 2\ BRIFRRZ1TDODNSIER T —/N\ZE BV YND =T 2AF v DIBEAECDVTBALET,

m A29—2YNS TV T EDEBZR DTS

Transformation on Computer- -Generated Facial Image to Avoid

Nguyen Hong Huy [ ##i1h

Making computer-generated (CG) images more difficult to detect is an interesting problem in computer
graphics and security. While most approaches focus on the image rendering phase, this paper presents
a method based on increasing the naturalness of CG facial images from the perspective of spoofing
detectors. The proposed method is implemented using a convolutional neural network (CNN)
comprising two autoencoders and a transformer and is trained using a black-box discriminator without
gradient information. Over 50% of the transformed CG images were not detected by three
state-of-the-art spoofing detectors. This capability raises an alarm regarding the reliability of facial
authentication systems, which are becoming widely used in daily life.

Cyber security
Gait Anonymization Using Deep Learning

Tieu Thi Ngoc Dung [F1[[] #ai3

Nowadays, internet users can easily upload photos and videos to the social networks with or without
permission of people captured in the video. A serious problem may occur if someone captured in those
videos is identified unintentionally by gait recognition systems and his/her personal information is
revealed eventually. The objective of this research is to address this privacy problem, which is to helps
users upload their videos safely and effectively. The proposed method modifies the original gait so that
t?e hgait recognition systems cannot identify the people in the videos, while maintaining the naturalness
of the gaits.
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A new approach to obtain temporal relation annotation, which requires less annotation effort,
induces inter-sentence relations easily, and increases informativeness of temporal relations.

Inducing Temporal Relations from Time Anchor Annotation
EMRAV—NTF—IRREI—

Recognizing temporal relations among events and time expressions has been an essential but challenging task in natural language
processing. Conventional annotation of judging temporal relations puts a heavy load on annotators. In reality, the existing annotated
corpora include annotations on only "salient" event pairs, or on pairs in a fixed window of sentences. In this paper, we propose a new
approach to obtain temporal relations from absolute time value (a.k.a. time anchors), which is suitable for texts containing rich
temporal information such as news articles. We start from time anchors for events and time expressions, and temporal relation
annotations are induced automatically by computing relative order of two time anchors. This proposal shows several advantages
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