Tuyén tip Tém tit bao

A new self-adaptive CQ algorithm with an application to the LASSO problem.............. 2
Pham Ky Anh, Nguyen The Vinh, Vu Tien Dung

A Brief Introduction to Independent Set Reconfiguration and Related Problems .......... 3
Duc A. Hoang

A New Object Description based on Sparsity over Learning Dictionary ..............ccc......... 4
Do Thanh Ha

Using the bilingual phrase table in training to improve the quality of the

Vietnamese - English neural machine translation System ..........cccccvvviiveiiesiese s e s, 5

Nguyen Tien Ha
An approach based on deep learning solves the problem of network intrusion

(0 ] (01 Lo o SR 6
Tran Thi Huong
A study on Vietnamese medical text documents for UMLS .........c.cccoovveievivcenn e, 6

Nguyen Viet Hung
Identify the interpersonal relationships based on linguistic features in

oo 1Y 1= 7= 1 [0 o USSR 7
Nguyen Thi Minh Huyen

Multifactorial OPTIMIZATION ......cc.oviiiiie e 8
Nguyen Duong Kien

Sir dung phan bé tir trong phan tich ct phap thanh phan tiéng Viét............cc..co.cocoevnn... 8
Nguyén Thi Lwong

A Comparative Study of Neural Network Models for Sentence Classification ................ 9
Le Hong Phuong

Vietnamese social text processing: Part Of Speech Tagging ......c.ccocevvrereieniinenenenenienns 10
Ngo The Quyen

Neural-Fuzzy with Representative Sets for Prediction of Student Performance ........... 11
Le Hoang Son

Lifetime optimization for wireless underground sensor NEtWOrks............ccocvevevveciennenne. 12

Nguyen Thi Tam
Online picture fuzzy clustering: a new approach for real-time fuzzy clustering on

PICTUIE TUZZY SBTS .ttt sttt ettt e et et e s be et e s beeaeesbesbeesresbeeneesrenres 13
Pham Huy Thong

DC Algorithm for Image Denosing based on Dictionary Learning...........ccocccocvveereneenne 14
Nguyen Thi Bich Thuy

Clustering Functional Data using ProjeCtion .........cccccoeieiiinininenenieeeees e 14
Pham Huy Tung

Pseudo-probabilistic encryption algorithms ... 15

Nguyen Hai Vinh



Thuéat toan CQ tu thich nghi va ing dung giai bai toan
Lasso

Pham Ky Anh, Nguyen The Vinh, Vu Tien Dung
Khoa Toan - Co - Tin hoc
Truwong Dai hoc Khoa hoc Tw nhién, PHOG HN

Tém tat: Trong bao c&o nay, chiing toi trinh bay thuat toan CQ ty thich nghi méi giai bai
toan chdp nhan tach trong khong gian Hilbert va chimg minh sy hdi tu cua thuat toan
dudi mot s diéu kién thich hop. Cac két qua thir nghiém s6 thu dwoc khi ap dung thuat
toan giai bai toan Lasso mot bai toan thuong xuat hién trong linh vuc xir 1y tin hiéu thwa
da chimg t6 tinh hiéu qua cua thudt toan mai dé xudt.

A new self-adaptive CQ algorithm with an application to the
LASSO problem

Pham Ky Anh, Nguyen The Vinh, Vu Tien Dung

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: In this report, we introduce a new self-adaptive CQ algorithm for solving split
feasibility problems in real Hilbert spaces. The algorithm is designed such that the
stepsizes are directly computed at each iteration. We also consider the corresponding
relaxed CQ algorithm for the proposed method. Under certain mild conditions, we
establish weak convergence of the proposed algorithm as well as strong convergence of
its hybrid-type variant. Finally, numerical examples illustrating the efficiency of our
algorithm in solving the LASSO problem are presented.

Gidi thiéu so lwge vé bai toan cau hinh lai cac tap on dinh
trong va cac van dé lién quan

Hoang Anh Purc
Khoa Toan - Co - Tin hoc
Truong Pai hoc Khoa hoc Tw nhiéen, PHQOG HN

Tém tat: Trong thoi gian gan day, cac bai toan cau hinh lai (reconflguratlon problems)

da va dang dugc qua tam kha nhleu tor goc do ly thuyet khoa hoc mdy tinh. Y tudng cia

viéc nghién ctru céc bai todn cau hinh lai bat ngudn tir viéc nghién ciru cac tinh hudng
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khi ta cAn tim mot day cac phep bién dbi tir 10 giai ndy sang 101 giai khac cua mot bai
toan theo mot quy tic cho trudc sao cho tit ca cac két qua trung gian déu 1a mot 101 giai
cua bai toan. Mot vi du cia cac bai toan dang nay la bai toan 15-puzzle—mot bai toan da
duoc nghién ctru tir nhitng nam 1879. Mdt cAu hinh cua 15-puzzle 1a mot cach dat 15 6
dugc danh s 1, 2, . . ., 15 trén mot bang ¢ 4 % 4. Quy tic ciu hinh lai (reconﬁguration
rule) duoc cho truéc nhu sau: mot & (duoc danh s0) dugc phép di chuyen
dén 6 trong khi né nim & bén trai/phai/trén/dudi cua 6 trbng. Cho mot mo ta cua cic cau
hinh va mt mo ta cia cac quy tdc cAu hinh lai, cAu hoi dit ra trong bai toan 15-puzzle la
lidu ¢6 ton tai mot day cac cAu hinh tir mét cdu hinh nay sang cu hinh khac sao cho mdi
két qua trung gian nhan dugc tir viée ap dung quy tic cdu hinh lai cho trude ciing 13 mot
ciu hinh cta bai toan. Mot trong sd cic bai toan NP-complete quan trong 13 bai toan
Independent Set. Trong nhiéu nim qua, vo sd cac bai toan lién quan dén Independent Set
da duoc nghién ctru. Trong bdo céo ndy, ching t6i gidi thiéu khai quat vé bai toan ciu
hinh lai cac tdp on dinh trong (Independent Set Reconfiguration) va cac bai toan lién
quan.

A Brief Introduction to Independent Set Reconfiguration and
Related Problems

Duc A. Hoang

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: Recently, the reconfiguration problems attracted the attention from the
viewpoint of theoretical computer science. The problem arises when we like to find a step-
by-step transformation between two feasible solutions of a problem such that all
intermediate results are also feasible and each step abides by a fixed reconfiguration rule,
that is, an adjacency relation defined on feasible solutions of the original problem. A
classic example of such  problems is the so-called  15-puzzle—a
research topic since 1879. A configuration of 15-puzzle consists of a placement of 15
tiles numbered 1, 2, . . ., 15 on a 4 x 4 board, leaving one empty square. The allowed
(reconfiguration) rule is that a tile can move to the empty square if it is on the
left/right/top/bottom of that square. Given a collection of configurations and the
reconfiguration rule, the 15-puzzle problem asks whether
there exists a sequence of configurations that transforms one configuration into another,
such that each intermediate member of the sequence is obtained from the previous one
by a single tile-move. One of the important NP-complete problems is the Independent
Set problem. Over the years, countless problems involving Independent Set have been
studying. In this report, we give a brief introduction to Independent Set Reconfiguration
and related problems in this area.



X4y dung dic ta cho ddi twong sir dung biéu dién thua trén
tir dién hoc

P6 Thanh Ha
Khoa Toan - Co - Tin hoc
Truong Pai hoc Khoa hoc Tw nhiéen, PHQOG HN

Tém tit: Bai bao trinh bay cach tiép cin moi trong nhan dang ddi twong sir dung biéu
dién thua. Péng gop chinh ciia nghién ciru 1a dé xuit cach xay dung dic ta cho ddi trong
st dung tinh thua cta cac dac ta dia phuong trén tur dién hoc. Céc dic ta méi nay duoc
st dung dé nhan dang cac dbi tuong khac nhau. Cac Kkét qua thyc nghi¢m trén bd dir liéu
gdm 512 anh déu gidy da chi ra phuong phap dé xuét cho hiéu qua t6t hon cac phuong
phap trude do.

A New Object Description based on Sparsity over Learning
Dictionary

Do Thanh Ha

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: This paper presents a new approach for object recognition based on sparse
representation. The main idea is to create a object descriptor using the information of
sparsity over the learning dictionary. We use these descriptors as a point of comparison
between images. The experiments done on a database including 512 footprints images
shows that the proposed method is competitive related to the state-of-the-art methods.

N4ang cao chat lrong hé thong dich may no ron Viét — Anh
bang viéc sir dung bang cum tir song ngir trong huin luyén
hé¢ thong

Nguyén Tién Ha
Khoa Toan - Co - Tin hoc
Truong BPai hoc Khoa hoc Tw nhiéen, PHQOG HN

Tém tat: Tiép can dich may dya vao mang no ron di cho thdy nhimng wu thé vuot trdi so
V01 cac tiép can dich may khac. DPé c6 mot hé théng dich may no ron tdt can phai c6 mot
kho ngir liéu song ngit co chat luong va du 16n dung trong huan luyén, dic biét 1a van dé
cai tién phuong phap, k¥ thuat dung trong hé théng dich. Hé théng dich méy no ron hién
nay xur 1y sinh cau dich dua trén tr ma chua c6 kha nang xtr 1y sinh cau dich dya trén
cum tir dé ¢o thé thu duoc ban dich t6t hon. Trong bai bao nay, chiing toi d& xuat mot k§
thuat c6 thé huéng hé thdng dich may no ron xir Iy sinh cau dich dua trén cum tir nham
cai tién chit lugng hé thdng dich may no ron Viét - Anh. Thuc nghiém trén kho ngit liéu
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song ngit Viét — Anh ma chiing t6i thu thap dugc cho thiy phuwong phap ma chung toi dé
xuat da cai tién duoc trén 0,4 diem BLEU.

Using the bilingual phrase table in training to improve the quality
of the Vietnamese - English neural machine translation system

Nguyen Tien Ha

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: The approach to machine translation depending on neural networking has got
more advantages than other approaches. It is necessary to have the quality and big size
bilingual corpora, especially for improvement of methods and techniques using in neural
machine translation system so that it can work better. At present, the neural machine
translation system generates target sentences word by word, but not phrases which can
make the translation better. In this paper, we propose a new technique which creates the
neural machine translation system generates target sentences in phrases tendency in
order to improve the quality of the machine translation system. Experiments on
Vietnamese — English bilingual corpora which we have collected show that our proposal
gets 0,4 BLEU more than that in the baseline neural machine translation system.

Mt cach tiép cin dwa vao phwong phap hoc siu cho bai
toan phat hién xam nhap mang

Tran Thi Hiwong
Khoa Toan - Co - Tin hoc
Truong Dai hoc Khoa hoc Tu nhién, PHOG HN

Tém tat: Nhitng nim gan day, phat hién xdm nhap mang dang tr6 thanh van dé cap bach
trong an ninh mang. Su gia ting vé s6 lugng, d phic tap, tinh vi ctia cac cudc tan cong
dang 14 thach thirc ddi véi cac hé thong phat hién xAm nhap da c6 nhu hé thdng phat hién
dwra vao luat (Rule-based Intrustion Detection System), hé thong phat hién dya vao théng
ké, . . . Mot cach tiép can mdi dua vao tri tué nhan tao (Artificial Intelligence) dang thu
hat sy quan tdm cta cac nha khoa hoc boi kha ning phat hién cac cudc tn cong chua
biét mot cach linh hoat va hiéu qua. Trong nghién ctru ndy, tac gia sé trinh bay va xay
dung mo hinh phat hién xam nhdp dua vao phuong phap hoc sau Selt-Taught Learning.
Dong thoi déanh gia va so sanh véi cac phuong phap hoc may khac nhu neural network,
support vector machine, . . . Cac thuc nghiém duogc tién hanh trén cac bo dir liéu
chuén KDD CUP va b dir liéu NSL-KDD.



An approach based on deep learning solves the problem of network
intrusion detection

Tran Thi Huong

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: In recent years, Network intrusion detection has become an urgent issue in
cybersecurity. The increase in the number, complexity, and sophistication of attacks is
challenging the existing intrusion detection systems such as the Rule-based Intrusion
Detection System, Statistics-based detection system. A new approach based on artificial
intelligence (Al) is attracting the attention of scientists by the ability to detect unknown
attacks in a flexible and effective way. In this study, the author will present and build an
intrusion detection model based on the Selt-Taught Learning approach. Simultaneous
evaluation and comparison with other machine learning methods such as neural network,
support vector machine, . . . Experiments were conducted on KDD CUP and NSL-KDD
data sets.

Khio sat dir liéu vin ban y té tiéng Viét cho UMLS

Nguyén Viét Hing
Khoa Toan - Co - Tin hoc
Truong Pai hoc Khoa hoc Tw nhiéen, PHQG HN

Tém tit: UMLS (Unified Medical Language System) 1a mot hé théng tich hop va chuan
hoa cac ngudn tai nguyén y té. UMLS gém ba thanh phan: siéu tir dién (metathesarus),
mang ngir nghia (semantic network), cac céng cu xur ly ngon ngir tu nhién cho van ban y
té. Siéu tr dién ctia UMLS hién tai duoc téng hop tir hon 200 tir dién. Pa s6 cac tir dién
nay la tiéng Anh, phan con lai 1a tiéng Puc, Phap, . . . Muc tiéu cua nghién ciru 1a khao
sat cac nguén dir liéu tiéng Viét cho hé théng UMLS.

A study on Vietnamese medical text documents for UMLS

Nguyen Viet Hung

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: UMLS (Unified Medical Language System) intergrates medical resources and
build standards for medical system. UMLS has three tools: metathesarus, semantic
network and SPECIALIST Lexicon and Lexical Tools. Metathesarus linkings conceps
and terms from over 200 differenct vocabularies. Almost are in English and others are in
French, This study aims to survey on Vietnamese medical text documents for UMLS.
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Xac dinh quan hé c4 nhin dwa vao diic diém ngén ngir
trong hoi thoai

Nguyén Thi Minh Huyén
Khoa Toan - Co - Tin hoc
Truwong Dai hoc Khoa hoc Tw nhién, PHOG HN

Tém tit: Mot trong nhitng bai toan tha vi trong xtr i ngdn ngit ty nhién dugce quan tim
gin ddy 13 1am thé ndo dya trén dac diém ngodn ngir cua hoi thoai dé c6 thé ty dong xéac
dinh quan hé va su tién trlen 'quan h¢ gitra hai nguoi tham gia hoi thoai. Dt liéu phuc vu
cho nghién ctru giai quyét van dé nay co6 thé 1a cac kho ngir liéu hoi thoai trén mang xa
héi hay cac kho ngir liéu hdi thoai vdi khach hang ctua cac trung tdm cham séc khach
hang. Bao céo ndy s& khao sat cac dic trung ngdn ngit va cac do do lién quan nham ap
dung céc thuat toan hoc may cho bai toan néu trén.

Identify the interpersonal relationships based on linguistic features
in conversation

Nguyen Thi Minh Huyen
Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: One of the interesting problems recently emerged in natural language
processing is how to identify the interpersonal relationship and its dynamics based on
linguistic features in a conversation dyad. Two data sources can be exploited for this
work, one is the corpora collected from social interaction channels, the other is
conversational datasets from customer-relationship services from industry. In this
research, we will investigate the linguistic features and the related metrics for applying
machine learning techniques to solve the above problem.

M6 hinh tién héa da nhan t6

Nguyén Duwong Kién
Khoa Toan - Co - Tin hoc
Truong Pai hoc Khoa hoc Tw nhiéen, PHQOG HN

Tém tat: Mo hinh tién héa da nhan t6 13 mo hinh tién hoa tong hop khai thac tinh song
song ngam bang viéc tim kiém dua trén quén thé dé giai quyét nhiéu van dé t6i uu hoa
dong thoi sir dung duy nhit mot quan the cac ca thé. Mbi bai toan tdi wu dugc coi nhu
mot nhén t6 anh huong dén qua trinh tlen hoa. C6 mot vai wu diém cua da nhiém thong
qua da nhan t6. Thir nhit, mot nhiém vu t6i vu hoa don gian co thé nam trong mdt nhiém
vu toi uu phtrc tap hon trong moi truong da nhi¢m. Viéc thuc hién da nhi¢m thong qua
da nhan tb co thé déy nhanh qué trinh tdi wu hoa cho cac nhiém vu toi vu phtec tap. Uu
diém th hai 1a ching ta c6 thé chuyén vat liéu di truyén tir cac bai toan tdi wu don gian
dén cac bai toan t6i wu phirc tap.



Multifactorial optimization

Nguyen Duong Kien
Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: Multifactorial optimization is a composite evolutionary paradigm that
harnesses the implicit parallelism that of population-based search to solve multiple,
diverse optimization problems concurrently using a single population of evolving
indidviduals. Each optimization problem is viewed as an additional factor influencing
the evolutionary process. Multitasking via multifactorial optimization has several
advantages. Firstly, a simple optimization task may complement some other, more
complex task in a multitasking environment. This lead to accelerating the optimization
process for complex functions. Secondly, transfer of genetic material across outwardly
unrelated complex optimization problems.

Sir dung phan bé tir trong phan tich ci phap thanh phan tiéng Viét

Nguyén Thi Liwong
Khoa Toan - Co - Tin hoc
Truong Pai hoc Khoa hoc Tu nhiéen, PHQG HN

Tém tit: Phan tich ca phap thanh phan, tirc 1a xac dinh cdu triic cac thanh phan ngir
trong cAu, 12 mot bai toan c6 nhiéu tmg dung trong cac hé thong xur 1i ngdn ngit nhu cac
hé théng hoi déap, trich chon thong tin, tom tat van ban, dich may... Pa c¢o rat nhiéu
nghién ctru cho bai toan phan tich ct phap thanh phan va dat duoc két qua tét cho kha
nhiéu ngon ngir nhu tiéng Anh, tiéng Trung, tiéng Phap, tiéng A Rap, .... Pdi véi tiéng
Viét, mot s6 nhoém nghién ctru di xay dung kho ngir liéu c6 gan nhin ch phap thanh
phan. Chat luong cac hé thdng phan tich ct phap huin luyén trén nhitng tap dit lidu nay
con thdp. Trong béo c4o nay, chung t6i dé xuat bd sung dic trung biéu dién phan bd tir
cho phan tich ci phép thanh phan tiéng Viét. Sir dung cong cu Shift-Reduce ctia nhom
NLP thudc Pai hoc Stanford, viéc thuc nghiém trén kho ngtr li¢u Viettreebank da chi ra

rang dic trung nay cho phép cai thién két qua phan tich.

Tir khéa— Cu phap thanh phan, phan tich ct phap thanh phan, thuat toan Shift-

reduce, biéu dién phan bo tir vung.



Nghién ctru doi sanh vé cac mo hinh mang no-ron nhan tao
trong van dé phan loai cau

Lé Hong Phurong
Khoa Toan - Co - Tin hoc
Truwong Pai hoc Khoa hoc Tw nhién, PHOG HN

Tém tit: Bao cao nay trinh bay mot nghién ctru d6i sanh toan dién vé bbén mo hinh
mang no-ron, gom mang no-ron tién, mang no-ron nhan chdp, mang no-ron truy hdi va
mang bd nhd ngan han trén hai bd dir liéu van ban tleng Anh va tleng Viét. Trén bd dir
liéu tiéng Anh, mang no-ron nhan chép cho két qua t6t hon cac mé hinh phan loai manh
khac ma khong can sir dung cac k¥ thudt trich chon dic trung thu cong. Két qua thuc
nghiém ciing cho thiy cic véc-to tir GloVe cho két qua tot hon cac véc-to tir Skip-gram.
Mo hinh mang no-ron nhén chap ciing cho két qua tét hon cdc mé hinh phén loai co s&
manh khéc trén bo dit liéu bao chi tiéng Viét. Dua trén nhitng két qua thuc nghiém nay,
chung t6i dua ra mot s6 khuyén nghi trong viéc ing dung cac mé hinh mang no-ron nhan
tao trong van dé phan loai cau.

A Comparative Study of Neural Network Models for Sentence
Classification

Le Hong Phuong

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: This paper presents an extensive comparative study of four neural network
models, including feed-forward networks, convolutional networks, recurrent networks
and long short-term memory networks, on two sentence classification datasets of English
and Vietnamese text. We show that on the English dataset, the convolutional network
models without any feature engineering outperform some competitive sentence
classifiers with rich hand-crafted linguistic features. We demonstrate that the GloVe
word embeddings are consistently better than both Skip-gram word embeddings and
word count vectors. We also show the superiority of convolutional neural network
models on a Vietnamese newspaper sentence dataset over strong baseline models. Our
experimental results suggest some good practices for applying neural network models in
sentence classification.



Xir 1y vin ban tiéng Viét trén mang xi hoi: Bai toan gan
nhan tir loai

Ngé Thé Quyén
Khoa Toan - Co - Tin hoc
Truwong Dai hoc Khoa hoc Tw nhién, PHOG HN

Tém tat: Xu 1y van ban 13 mot bai toan trong linh vuc xtr 1y ngdn ngir tu nhién. Dbi véi
van ban truyén thong (vin ban bao chi) di c6 nhimng nghién ciru cling nhu cc céng cu
xt 1y vin ban cho hiéu qua tt, tuy nhién cic cong cu ndy t6 ra kém hiéu qua trén vin
ban ¢6 nhiéu nhidu nhu van ban trén mang xa hdi. Nghién ctru tdp trung vao mdt tac vu
trong xtr 1y vin ban 1a bai todn gén nhan tr loai. Tir nhitng dac thu cua van ban trén
mang xa hoi nhu: cau khong du cAu tric chu vi, tir viét tt, sai chinh ta, . . . cac budc tién
xtr Iy dugc dua ra nham khir nhidu trén vin ban dau vao, nham ting hiéu qua trong viéc
gan nhan tir loai. Cac budc tién xur 1y bao gdm: xac dinh va stra cac 11 chinh ta, chu giai
cac tir ddc biét nhu tir viét tit, sd, tén riéng, url, . . . sau d6 van ban s€ dugc tach tu va
gan nhan tur loai

Vietnamese social text processing: Part Of Speech Tagging

Ngo The Quyen
Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: Text processing is a problem in the field of natural language processing. For
traditional text (newspaper texts), there are studies as well as text processing tools for
good efficiency, but these tools are less effective on text with more noise such as social
text. This research focused on a task in text processing is the problem of part of speech
(POS) tagging (POS). From the specifics of the text on social networks such as short
sentence, missing syntax component, abbreviations, misspellings, etc., preprocessing
steps are introduced to reduce noise on input text, to increase the
efficiency of POS tagging task. Preprocessing steps include: identifying and correcting
misspelling errors, capturing special words such as acronyms, numbers, proper names,
urls, and so on, then the text will be word segmented and POS tagging.

Mang no-ron mo véi tip dai dién trong du bio két qua hoc
tap cua sinh vién
Lé Hoang Son
Khoa Toan - Co - Tin hoc
Truwong Dai hoc Khoa hoc Tu nhién, PHOG HN

Tém tat: Du bao két qua hoc tap cua sinh vién 1a mot van dé quan trong trong gido duc.
Muctiéu cua bai toan nay la du bao két qua hoc tap cta sinh vién sau khi nhap hoc va
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lam co so dé xac dinh nhitng sinh vién c6 két qua hoc tap tot. Trong bdo cao nay, ching
t61 dé& xuat mot mang noron mo m01 cho bai toan du bao két qua hoc tap cia sinh vién
Vol ¥ tudng vé sir dung da tham s va thuat toan hoc dic biét. M6 hinh méi sir dung da
tham s6 dé tang do chinh xac cua dy bao trong su két hop véi cac thuat toan hoc dia
phuong va toan cuc. Phuong phap dé xuét dugc kiém chimg thuc nghiém so sanh véi cac
thuat toan khac nhu ANFIS, MANFIS, OneR va Random Tree trén cac bd dit liéu chuin
UCI va dit liéu thye té.

Neural-Fuzzy with Representative Sets for Prediction of Student
Performance

Le Hoang Son

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: The student performance prediction (SAPP) is an important matter in
education. It predicts future performance of a student after being enrolled into a
university; thus, determining who would do well and who would receive poor scores.
Those results would with help making admission decisions more efficiently and
improving the quality of academic services. In this report, we will present a new method
for handling the Multi-Input Multi-Output Student Academic Performance Prediction
(MIMO SAPP) problem. It uses multiple parameter sets and a special learning strategy
to resolve those weaknesses. Specifically, the idea of multiple parameter sets is to
approximate the model with many meaningful parameters to ensure the performance of
system. This is regarded as the representative problem, which is mathematically
formulated and theoretically validated. The idea for the special learning strategy is to use
global and local training. In global training, a random parameter set is trained from the
first to the last record of the database. Each time of training results in a set of parameters.
Global training will rectify and achieve a meaningful subset of parameters by the last
training process. In local training, there are 2 types of parameters namely premise and
consequent that are trained by the gradient descent and Particle Swarm Optimization in a
hybrid way. Lastly, for a new record in the testing set, Fuzzy K-Nearest Neighbor is used
to find which group it belongs to. The proposed model is experimentally validated
against ANFIS, MANFIS, OneR and Random Tree in a benchmark student performance
dataset from UCI, a real student performance dataset from VNU University of Science,
Vietnam, and 3 educational datasets taken from KDD Cup. The experiments
demonstrated the superiority of the proposed MANFIS-S over the related algorithms in
term of accuracy.
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Toi wu tuoi tho ciia mang cam bién khong day ngam

Nguyén Thi Tam
Khoa Toan - Co - Tin hoc
Truwong Dai hoc Khoa hoc Tw nhién, PHOG HN

Toém tit: Mang cam bién khong diy ngdm 1a mang bao gém céc nut cam bién duoc trién
khai dudi long dat. Cé ba loai kénh truyén théng chinh trong mang: kénh truyén trén mat
dat, kénh truyén dudi mit dét va kénh truyén thong giua hai moi truong. Mot van dé
quan trong trong mang la t6i wu ning lugng cua cam bién de t6i da tudi tho cua mang.
Mot trong nhitng cach tiép can 1a str dung céc nat chuyén tlep dé chuyén tiép luu luong
truy cdp gilra cac nit cam bién va cac tram co sO. Cach tiép can nay cing gap mot vai
thach thirc vé can bang tai giita cac nat chuyen tiép, ton that truyén thong khi truyén
trong da moi trudng. Ching toi s& dé xuat mot thuat toan heuristic dya trén viéc phan
cum cac cam bién cho bai toan gan cac nit cam bién vao cac nat chuyén tiép va thuat
toan trong thoi gian da thirc cho bai toan cAn bang tai ciia cac nut chuyén tiép. Sau do,
chung t6i ciing dé xuit mot giai thuat tién hoa dé cai thién két qua cua thudt toan
heuristic trén.

Lifetime optimization for wireless underground sensor networks

Nguyen Thi Tam

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: Wireless Underground Sensor Networks (WUSNS) are networks of sensor
nodes which are deployed below ground. There are three different communication
channels in WUSNSs including underground to underground channel (UG - UG),
underground to aboveground channel (UG-AG), aboveground (AG-AG) to aboveground
channel. An important  problem in WUSNSs is the sensor
energy optimization which determines the network lifetime and energy expenditure.
Using relay nodes (RNs) to relay the traffic has several challenges including load
balancing among relay nodes, transmission loss because of transmission in multi-
environment. We will propose a new clusteringbased heuristic for load unrestricted relay
node selection problem and a polynomial time exact algorithm for load balanced sensor
node assignment problem. We also propose an evolutionary algorithm to improve and
stabilize the results of our new heuristic.
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Phin cum mo anh tryc tuyén: mét cach tiép cAn méi cho
phan cum mo thoi gian thye trén cac tap mo dir liéu anh

Pham Huy Thong
Khoa Toan - Co - Tin hoc
Truwong Dai hoc Khoa hoc Tw nhién, PHOG HN

Tém tat: Phan cum online dong vai trd quan trong trong phan cum thoi gian thyc. Béo
cao trinh bay mdt cai tién cho thudt toan viéc phan cum mo vién canh online. Trudc hét,
cac tham sd cho mdi thanh phan duoc tinh toan va dua vao cac ludng khoi tao nham tiét
ki€ém thoi gian tinh toan cho viéc khoi tao lai cac tham s6 cho toan bd bd dit lidu. Cudi
cung, cac budc lap cua thuat toan phan cum mo vién canh dugc sir dung cho toan bd dir
liéu cho vi¢c phan cum. Thuc nghiém da chi ra thuat toan dé xuit co thoi gian chay
nhanh hon v&i chit lugng cum giam khong dang ké.

Online picture fuzzy clustering: a new approach for real-time fuzzy
clustering on picture fuzzy sets

Pham Huy Thong

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: Online clustering plays an important roles in real-time clustering. In this
paper, an innovative algorithm to online picture fuzzy clustering is proposed. Firstly, we
calculate parameter for each element added for each steam for initialization. This step
saves a lot time because of re-randomizing the initial of all data and calculating it
through steps. Finally, we employ the iteration of picture fuzzy clustering for all data to
partition clusters until getting ended condition. Experiments point out that the proposed
algorithm has better run-time with trivial quality reduction.

Thuit toan DC Khir nhiéu anh dua trén hoc tir dién

Nguyén Thi Bich Thiy
Khoa Toan - Co - Tin hoc
Truwong Dai hoc Khoa hoc Tu nhién, DPHOG HN

Tom tét Khtr nhiéu anh st dung biéu dién thwa 13 mot hudéng nghien ciru moi trong thoi
gian gan day. Trong d6, dé tim ~dang biéu dién thua cua anh bang phuong phap hoc tir
dién, ching ta s& phai giai quyet mot bai toan tdi uu v6i ham muyc tiéu chtra chuén . Do
1a mot ham khong lién tyc tai diém 0 nén bai toan t6i wu ndy 1a mot bai toan kho (NP-
hard). Ngoai cac huong tiép can dé giai bai toan bang phuong phadp tham lam, xap xi
chuén bang mot ham 16i, phuong phap xap xi chuin bang mot ham khong 16i di duoc
chtng minh c6 thé cho 15i giai chinh xac hon.(Vo va Le Thi, 2015) d4 trinh bay thuat
giai DC cho bai toan hoc tir dién khi sir dung xap xi chuan bang ham capped- (Peleg va
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Meir, 2008). Trong bai bao nay, chiing t6i nghién ctru cach sir dung ham mi (Bradley,
1998) dé xap xi chuan va ap dung thuat giai DC(Hiéu cua hai ham 16i — Difference of
Convex functions) cho bai toan méi nay ciing nhutién hanh thuc nghiém trén bai toan
khir nhidu anh.Phuong phép tdi wu DC va giai thuat DCA 1a mot hudng tiép can cho cac
bai toan t6i wu khong 16i va di duoc ap dung thanh cong trén rat nhiéu linh vuc. Két qua
thuc nghiém cho thay tinh kha thi va hiéu qua cia phuong phap dé xuit Ia rat tot.

DC Algorithm for Image Denosing based on Dictionary Learning

Nguyen Thi Bich Thuy

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: Image denoising is a challenging task and defined as an inverse problem of
estimating a signal from the noisy measured version. (Vo and Le Thi, 2015) has
presented a DC algorithm for the image denoising problem using sparse representation
and dictionary learning when approximated 10-norm by capped-I1 function (Peleg and
Meir, 2008). In this report, we will study the Exponention function (Bradley, 1998) to
approximate 10-norm and propose a DC algorithm for this new approximation problem.
The algorithm will be applied in denoising problem. Experimental results on the real
data sets are promising and demonstrate the effectiveness of our approach.

Clustering Functional Data using Projection

Pham Huy Tung

Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: We show that, in the functional data context, by appropriately exploiting the
functional nature of the data, it is possible to cluster the observations asymptotically
perfectly. We demonstrate that this level of performance can sometimes be achieved by
the k-means algorithm as long as the data are projected on 1 dimensional space. In
general, the notion of ideal cluster is not clearly defined. We derive our results in the
setting where the data come from two populations whose distributions differ at least in
terms of means, and where an ideal cluster corresponds to one of these two populations.
We propose an iterative algorithm to choose the projection functions in a way that
optimises clustering performance. We apply our iterative clustering procedure on
simulated and real data, where we show that it works well.
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Cac thuat toan ma hoa gia xac suat

Nguyén Hai Vinh
Khoa Toan - Co - Tin hoc
Truong Pai hoc Khoa hoc Tw nhiéen, PHQOG HN

Tém tat: Mo ta mot huéng mat ma ung dung lién quan téi cac bai toan bao mat thong
tin trong tinh huong tan cong ép budc. Pac trung ciia hudng nay la nguyén 1y khong
phan biét duoc vé mat tinh toan so vdi ma hda sac xuat.

Pseudo-probabilistic encryption algorithms

Nguyen Hai Vinh
Faculty of Mathematics, Mechanics and Informatics
VNU University of Science

Abstract: In this report there is described an applied cryptography direction related to
information security problems in rubber hose attack situations. The characteristic of this

direction is the principle of computational indistinguishability from probabilistic
encryption.
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