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1. TOM TAT

Luan 4n nay tap trung d& xuat mot s6 phwong phap truy vin hi¢u qua véi cac thé thirc truy van
khac nhau tir kho dir liéu 16m cac anh tinh hodc video theo nhimg nhu cau tim kiém khéac nhau ciia
nguoi ding. Ung voi timg thé thirc va dbi tuong truy van, chiing t6i dd c6 cac nghién ctru sau:
Truy van dwa trén anh miu, nguoi ding c6 thé quan tim dén (i) canh vat chira trong toan bo anh
mau, (ii) mot di tuong duy nhét chira trong anh mau hodc (iii) nhiéu ddi tugng thudc nhiéu anh
mau khac nhau, cu thé 1 nguoi va dia diém.

Truy van bang cAu mé ta: trong nhiéu trudng hop, ndi dung di kém do nguoi dang bai cung cap
khong day du hodc khong dung véi nhitng gi ma hinh anh thé hién. Mit khéc, ciu truy van mo ta
ctia nguoi dung doi khi ham chtra ngit nghia phirc tap. Luén an nay dé xuat hé thong truy van trong
d6 khai thac cac khia canh khac nhau ciia mot tim anh nhu: cac déi tuong chinh, quan hé vé ngtr
canh gitra cac dbi tugng, cac thudce tinh vé dia diém cua anh va dix liéu metadata.

Dé minh hoa cho céc tiém ning ung dung, ching toi xdy dung cac hé thong dé minh hoa cho ¥
tuong tuong tac va tiém ning ing dung thuc té: hé théng khuyén nghi goi nhé hinh anh c¢6 lién
quan trén mang xa hoi va hé thong tim kiém bang tir khoa trén tap dir lidu video 16n.

Trong qua trinh thyc hién luan an, NCS di coéng bd 3 bai tap chi: IIMDEM-2015 (ESCI),
Informatica-2017 (Scopus), IIMIR-2019 (Scopus) va 4 bai hoi thao quéc té : MMSP-2015, MMM-
2017, SoICT-2016, MUM-2016.

2. CAC PONG GOP CHINH CUA LUAN AN

Luén an c6 nhitng dong goép chinh sau:



1. Céu trac khong gian trong chi muc ngugc: dé xuit phuong phap két hop file chi muc nguoc véi
cau trac kim ty thap khong gian (spatial pyramid) dé vira ting toc d6 va giam thoi gian truy van.
2. Dung hop phuong phap BOW va thuat toan phat hién d6i tuong: dé xuat phuong phap kiém tra
rang budc méi trong d6 dung hop phuong phap BOW va phuong phap phat hién déi tuong. Pong
gop chinh cia chung t6i trong dé xudt nay 1a khai thac hiéu qua médi quan hé vé vi tri ctia cac tir
thi giac (visual word) vé6i vi tri dé xuét ddi tugng (object instance proposal) dugc udc luong boi
bd phat hién d6i tuong.

3. Hoc véi dic trung cip cao ciia mang DNN: dé xuét phuong phap két hop dic trung hoc sau voi
mo hinh BOW va theo vét dia diém (scene tracking) dé ting d6 phu cua két qua truy van.

4. Lam giau ngit nghia anh bang cac mang CNN: dé xuat hé thong khai thac cac di tuong chinh,
cac thudc tinh lién quan dén khong gian, quan hé giita cac dbi tuong trong anh va ca dir lidu
metadata cung cap boi nguoi ding dé mo ta tat ca cac khia canh cia mot frame anh.

3. NHUNG VAN PE CON BO NGO CAN TIEP TUC NGHIEN CUU

Dudi day 1a mot s6 hudng phat trién cho mét s6 thé thirc truy van:

Poi twong nhé it dic trung: khai thac cu tric chi myc nguoc cho bai toan phat hién dbi tuong
dé tang toc do truy van.

Nhom doi twong: tich hop cAu trac chi muc nguoc va chién lugc nhanh cén trong viéc luu trir dac
trung guong mat ngudi rit trich tir kho dir lidu anh dé tang tc do truy vén.

Truy vin dwa trén ngir nghia: két hop véi cac cong cu tim kiém hinh anh dya trén vin ban hién

nay dé hoc online va cho két qua gan vai dir liéu gan nhan trude do.

CAN BQ HUONG DAN NGHIEN CU'U SINH

DUONG ANH bUC TRAN MINH TRIET NGUYEN VINH TIEP
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1. ABSTRACT

This thesis propose some efficient retrieval methods with different modalities from large-scale
datasets of images and videos for many user demands. User can use image examples of an object
or a description in text to query. Corresponding to each type of query, we contribute the following

methods.

For visual example based retrieval, the user may be interested in (i) a scene in the entire query
image, (i1) a single object contained in the query image or (iii) multiple objects belonging to
multiple image examples, e.g. a person and a place.

Query by text description: in many cases, the content provided by the its owner is incomplete or
incorrect. On the other hand, the user's query description sometimes contains complex semantics.
This thesis proposes a semantic based retrieval system which exploits various aspects of an image

such as: main objects, relations between objects, location attributes and metadata.

To illustrate potential applications, we build systems to demonstrate potential applications: the
recommendation system for images reminiscence on social networks and description based image

retrieval on a large-scale video dataset.

During the thesis, we have published 3 journals indexed by Scopus: IMDEM-2015, Informatica-
2017, IJMIR-2019 and 4 international conference papers: MMSP-2015, MMM-2017, SolICT-
2016, MUM -2016.

2. THE MAIN CONTRIBUTIONS OF THE THESIS ARE AS FOLLOWS:

1. Inverted index with spatial structure embedding: the system proposes a method to combine

inverted file with the spatial pyramid structure to improve both accuracy and query time.



2. Combining BOW model and object detection algorithm: the system proposes a new method of
spatial verification in which BOW and object detection method are leveraged. Our main
contribution is to effectively exploit the relationship of visual words with the position proposed by

a detector.

3. Learning with the high-level features of DNN networks: the system proposes to combine deep

feature with the BOW model and scene tracking method to increase the recall of the system.

4. Enriching semantics with CNN networks: the system proposes to exploit main objects, spatial-
related attributes, relationships between objects in images and metadata data provided by the

content owners to describe all aspects of an image.
3. OPEN PROBLEMS
Here are some future works:

For fairy-textured and small objects: exploiting the inverted index structure for object detection

problems to speed up the system.

Compound query: integrating the inverted index structure and pruning strategy in storing the

facial features extracted from the images in the database to speed up the system.

Semantic-based retrieval: combining existing text-based image search tools to learn online.

ADVISORS PHD STUDENT

TRAN MINH TRIET DUONG ANH DUC NGUYEN VINH TIEP



