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1. TOMTAT

Phat hién ddi twong la mot trong nhiing bai toan quan trong cua thi giac may tinh véi cac ung
dung trai rong trong nhiéu linh vuc khac nhau nhu: céng nghé robot, xur Iy anh y khoa, cac hé
thdng giam sat, hé thong twong tic ngudi-may, giao théng thdng minh. Trong nhitng nam gan
day, cac phuong phap phat hién dbi twong da phat trién manh mé, dac biét dat duoc budc cai tién
I6n vé ca do chinh xéc va téc do xir ly, dién hinh nhu cac phuong phap dua trén mang hoc sau
nhu R-CNN, Fast R-CNN, Faster R-CNN, Mask R-CNN, YOLO, SSD, Retinanet.

Bang viéc xem xét két qua tir cac mo hinh phét hién d6i twong hién c6, ching tdi nhan thiy
c6 nhiéu d6i tuong kho c6 thé bi bo qua hoic du doan sai dudi cac tinh hudng phuc tap trong
thuc té. Viéc phat hién thanh cong cac d6i twong kho nay s& hira hen nang cao hiéu suat cho cac
md hinh phéat hién ddi twong. Do vay, trong luan an nay ching toi tap trung vao viéc dé xuit cac
phuong phap dé phat hién cac dbi twong kho, nham cai tién cac mé hinh phat hién déi tugng hién
Co.

Trong qua trinh thuc hién luan an, NCS d3 cong bd 4 bai tap chi: JVCI-2019 (ISI), MTAP-
2019 (ISI), IEEE TIP-2019 (ISI), Electronics-2020 (ISI) va 4 bai hoi thao qudc té: ICONIP-2013
(Rank A), IC3INA-2016, FAIR-2017, ACM IMCOM-2018.

2. CAC PONG GOP CHINH CUA LUAN AN
Noi dung cua luan &4n bao gém cac van dé nghién ctu sau day:
i.  Deé xuit phwong phap phat hién lai d6i twong kho trén  sir dung mang hoc sau & hai
giai doan.
Lay y tudng tir cac cach tiép can khai thac d6i twong kho, trong luan &n nay ching

t61 d& xuat mot phuwong phép tap trung vao viéc khai thac cac dbi twong khé ma céc thuat



toan phat hién ddi trong hién dai dwa trén CNN chua giai quyét tét. Ching toi dé xuat két
hop bo phat hién ddi twong d& va bo phat hién déi tuong kho, trong d6 bo phat hién doi
turong khé duoc huan luyén nham phét hién cac ddi tuong bi bo s6t cua bo phét hién ddi
tuong dé.

ii. D& xuit phwong phap phat sinh dit liéu nhan tao nham ting cwdng hiéu qua cha cac
bé phat hién ddi tweng trén tap cac ddi twong kho.

Xuit phét tir ¥ tuong phat sinh dit liéu nhan tao dé ting cudng cho viéc huin
luyén bo phat hién ddi tuong, ching toi dé xuat mot phwong phap phat sinh dir liéu nhan
tao c6 dinh hudng. Viéc phat sinh dir liéu nhan tao can tap trung vao cac ddi tuong kho
va thong thudng it xuat hién trong dir liéu. Ching t6i dé xuat phat sinh dir liéu nhan tao
phai duoc thuc hién két hop véi qua trinh khai thac d6i tuong kho trong tap dir ligu.

iii.  Luan an ciing ap dung két qua ciaa md hinh phat hién déi twong vao bai toan lién
quan: phat hién déi tweng chinh trong anh (Salient Object Detection).
Chuing tdi trich xuat cAc mat na phan ving anh chay trén cac khung bao tir mo
hinh phat hién d6i tuong dé tinh toan théng tin ngir nghia. Khung bao d6i twong cd thé
thu duoc tir cac bo phét hién d6i twong kho da dé xut hay bat ky phuong phap phat hién
d6i tuong tan tién nao khac. Sau d6 chung toi dé xuat cac anh xa tudng minh va khong
tuedng minh st dung théng tin ngit nghia dé phat hién dbi twong chinh véi do chinh xac
cao.
3. NHUNG VAN PE CON BO NGO CAN TIEP TUC NGHIEN CUU

Diém yéu cua cac phuong phap dé& xuat 1a chi phi tinh toan 16n va qué trinh huan luyén
trai qua nhiéu giai doan. Do d6, cac phuwong phap nay c6 thé dugc cai tién theo huéng tich hop
cac giai doan vao mot kién trdc mang théng nhat, hd trg qua trinh huan luyén theo co ché lién
mach. Dong thoi véi d6 1a viée rat trich didc trung (ban dd dic trung) co thé dugc chia sé & cac

bo phét hién dé giam thiéu chi phi tinh toan.

CAN BQ HUONG DAN NGHIEN CUU SINH
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1. ABSTRACT

Object detection is one of the most critical problems in the computer vision field. It has a
wide range of application such as robotics, medical image analysis, surveillance systems, human-
computer interaction, smart traffic control. Recently, deep learning-based object detection
methods have significantly improved accuracy and running time performance such as R-CNN,
Fast R-CNN, Faster R-CNN, Mask R-CNN, YOLO, SSD, Retinanet.

However, these methods still fail to detect some hard objects correctly in complicated
scenes. In this thesis, we propose hard-object detection methods to improve the performance of

existing object detection methods.

We published 4 journal articles: JVCI-2019 (ISI), MTAP-2019 (ISI), IEEE TIP-2019
(IS1), Electronics-2020 (ISI) and 4 conference papers: ICONIP-2013 (Rank A), IC3INA-2016,
FAIR-2017, ACM IMCOM-2018.

2. MAIN CONTRIBUTIONS:

I.  We propose a 2-staged deep learning-based hard-object detection method for
residual set:

We design an easy-object detection module and a hard-object detection module.

We train the hard-object detection module to detect residual objects which are ignored by

the easy-object detection module.



We propose a data generation method to improve the performance of existing object
detection methods on the hard-object set:

If conventionally augmented data improve the overall performance of detectors,
then well-intended generated data boost their performance on hard objects. Our data
generation module is, therefore, trained in conjunction with the hard-object mining
process.

We apply our methods on the salient object detection problem:

We extract the semantic priors from object masks which can be collected from
our hard object detector or other state-of-the-art detectors. After that, two individual
maps, namely, the explicit saliency map and the implicit saliency map, are computed
from the semantic priors. These two maps are adaptively fused together incorporating
with post-processing to yield a highly accurate saliency map.

3. OPEN PROBLEMS

Our method still suffers from the high computational cost and multiple-stages of training.

Therefore, future works should focus on integrating them into one end-to-end system. Feature

maps should also be shared across different detectors to reduce the computational cost.
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