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1. Gidi thiéu rng vién

* Qua trinh hoc tap:
- Pai hoc: Clr nhan Tai nang nganh Khoa hoc may tinh, Trwong Dai hoc Cong
nghé Thong tin (DH CNTT), PHQG TP.HCM
- Cao hoc: Thac si nganh Khoa hoc may tinh, Trwuong DH CNTT, DPHQG TP.HCM

* Porn vi cong tac:
- Phong Thi nghiém Truyén théng Da phuong tién, Trwodng DH CNTT, DPHQG
TP. HCM
* Hwdng nghién ciru:
- Thi giac may tinh
- Cac mo hinh hoc sau va &rng dung
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2. Gigithiéu de tai

R , R ; . Minh hoa mét s6 trng dung cua bai todn phdn doan dnh

* Phan doan anh: phan tich néi dung ' e I 3 2 .
hinh anh véi mirc do chi tiét cao &
cap d6 diém anh

* Phan doan anh c6 nhiéu trng dung
trong thyc tién: y khoa, giao thdng
thong minh...

Input Image Target Mask Target Text Edited Image

This woman looks  : -
. H - eldedy
He is a teen. The
face is covered with
short pointed
beard.

e Van dé:

- Chi phi gan nhan cao

- Thiéu di¥ liéu gan nhan,
nhat [a di¥ liéu dac thu

=» Phan doan anh sir dung
it di¥ liéu gan nhan?
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2. Gigi thiéu dé tai

* Bai toan: phan doan anh trong diéu kién it dit liéu huan luyén

Piéu kién it di¥ liéu
huan luyén

./l\

Phuong phap
phan doan anh vai
mo hinh tao sinh

Phan doan anh

Phuong phap
tang cuong dir liéu

Phuong phap 3 muc tiéu
huan luyén vdi it mau nghién clru

e Cac thach thirc:
- Sy da dang cua dit liéu anh
- Han ché& ctia mé hinh CNN phén biét truyén théng

- Chi phi gan nhan dir liéu
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2. Gidi thiéu dé ta h cl*u
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[ Giai quyét bai toan Phan doan anh trong diéu kién it di¥ liéu huan luyén ]

1. Nghién ctru phuong phap tang cwong dir lieu phuc vu cho bai toan
phan doan anh

2. Nghién ctru phuong phap phan doan anh véi hudng ti€p cin dua trén
mo hinh tao sinh di¥ liéu

3. Nghién ctru phuong phap khai thac cac mau di¥ liéu gan nhin véi
hudng ti€p can str dung it mau huan luyén
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3. Tong quan tinh hinh nghién ctru

[ Phan doan anh trong diéu kién it dir liéu huan luyén ]

— |

[ Phuong phap ] [ Phuong phap ] [ Phuong phap huan ]

phan doan anh tao sinh dir liéu luyén véi it mau

Nghién clru phuong phap phan doan anh trong diéu kién it dit liéu huin luyén — Nguyén Thanh Danh




3. Tong quan tinh hinh nghién ctru

Phuwong phap phan doan anh
* Hudng tiép can dwa trén co ché phan biétlll: md hinh thwc hién gan nhan ngir
nghfa cho trng diém anh
- Cac mo hinh 2 giai doan: ho Mask RCNN!2!, PANETI3], HTCI4]...
- Cac mo hinh 1 giai doan: YOLACTP!, OSFormerl®l, SAMUI...

* Hudng tiép can dwa trén co ché tao sinh!l: mé hinh tao sinh ban d6 phan doan
ngt nghia/ sir dung théng tin tir moé hinh tao sinh
- Cac m6 hinh dua trén GANs!®!
- Cac m6 hinh dua trén co ché khuéch tan Diffusion!®!10]

=» Khai thac dugc cac thong tin tr mo hinh tao sinh

=» Giai quyét han ché cia hudng ti€ép can phan biét: inductive bias
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3. Tong quan tinh hinh nghién ctru

Cac hudng tiép can tao sinh dir liéu c6 diéu kién:
e Duya trén dir liéu dau vao:

- Caumo ta

- Hinh anh tham chiéu

- S dung meta data

- S& dung hon hop cac diéu kién
e Duya trén kién triic mé hinh:

- Co ché& GANs!11

- Co ché Diffusion(2]

- Co ché Progressivel!3!

=>» Phuong phap tang cwong sw da dang cho di¥ liéu

[11] X. Pan, M. Zhang, D. Ding and M. Yang, "A Geometrical Perspective on Image Style Transfer With Adversarial Learning," in IEEE TPAMI, 2022.
[12] Kawar, Bahjat, Shiran Zada, Oran Lang, Omer Tov et al. "Imagic: Text-based real image editing with diffusion models." arXiv preprint, 2022.
[13] Yang, Shuai, Liming Jiang, Ziwei Liu, and Chen Change Loy. "Pastiche master: exemplarbased high-resolution portrait style transfer." In CVPR, 2022.
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3. Tong quan tinh hinh nghién ctru

* Phwong phap huan luyén véi it mau: s dung tri thirc thudc mién téng quat dé
thyc hién tac vu trén mién cu thé

e Co ché: dua trén cac kién triuc phuc vu bai todn hoc cé gidam sat, xay dung
pipeline cho ngit canh hoc it dit liéu huan luyén

¢ Mot sd phwong phap tiéu biéu: Meta R-CNN[14, CRNet!!3] iFS R-CNN!1€]

=» Phuong phap gidi quyét van dé dac thu it dir liéu hudn luyén

[14] Xiaopeng Yan, Ziliang Chen, Anni Xu, Xiaoxi Wang et al. “Meta R-CNN: Towards general solver for instance-level low-shot learning”. In ICCV. 2019.
[15] Weide Liu, Chi Zhang, Guosheng Lin, and Fayao Liu. “CRNet: Cross-Reference Networks for Few-Shot Segmentation”. In CVPR. June 2020.
[16] K. Nguyen and Sinisa Todorovic. “iFS-RCNN: An Incremental Few-shot Instance Segmenter”. In CVPR. 2022.
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4. NOi dung nghién cliru dé xuat

( R
Ndi dung 1: Giai quyét van dé thiéu dit liéu gadn nhan phan doan

L J
( )
NOGi dung 2: Phan doan anh dua trén moé hinh tao sinh

L J
( )
NG&i dung 3: Phan doan anh st dung it di* liéu huan luyén

L J
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ND1: Gidi quyét van dé thiéu dir liéu gan nhan phan doan
* Pong lwc nghién cru:
- Van dé thi€u di¥ liéu gan nhan cho bai todn phan doan anh
- Sy phat trién cha cdc mé hinh tao sinh dit liéu
* Muc tiéu:
- S&r dung md hinh tao sinh anh nhuw mot coéng cu gidp tang cwong dir liéu!l”]
- Khai thac hiéu qua cac di¥ liéu gan nhan san cé

Target classes:
"person”, "dog", "motorbike", "horse"
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Generated Images &
Segmenter
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Segmentations
Minh hoa y tuéng ting cudng dit liéu gén nhén sw dung mé hinh tao sinh dit liéu cé diéu kién
[17] Nguyen, Q., Vu, T., Tran, A., & Nguyen, K., Dataset diffusion: Diffusion-based synthetic data generation for pixel-level semantic segmentation. In NeurlPS 36. 2024
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ND2: Phan doan anh dwa trén mo hinh tao sinh

* Pong lwc nghién cru:
- Khai thac théng tin giau nglt nghia tr cac moé hinh tao sinh dir liéu
- Van dé inductive bias ctia cdc mé hinh phéan biét

e Muc tiéu: dé xuat moé hinh dp dung co ché tao sinh dit liéu dé tdng cwong thong
tin phuc vu qua trinh phan doan anh

Gaussian Noise & Pad - .
——

With t € [0, T] Instance-aware Filters O

Backb
—— Decoder
Reshape
P-1-5
Assign to l
Mask head
Input Image
| - I\
Mask Branch ‘
mask Binary masks

Minh hoa y tuéng phdn doan énh str dung co’ ché mé hinh tao sinh!él
[18] Gu, Z., Chen, H., Xu, Z., Lan, J., Meng, C., & Wang, W. (2022). Diffusioninst: Diffusion model for instance segmentation. arXiv preprint arXiv:2212.02773.
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ND3: Phan doan anh st dung it di¥ liéu huan luyén

* Pong lwc nghién cru:
- Duwa trén quan sat thuc té vé qua trinh hoc hai tri thirc cia con nguoi
- Khai thac hiéu qua s6 lwgng it mau dir liéu gan nhan

* Muc tiéu: Dé xuat md hinh khai thac phuwong phap hoc véi it mau két hop st
dung di¥ liéu tao sinh

Training: compute novel class representatives
N

|;':;:::’: - _(_Cosine-similarity classiﬁer\
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Extractor

Testing: inference {Class-agms“c] [

\
Class-agnostic
Mask head

Box regressor

Minh hoa y twéng phdn doan énh st dung phwong phdp huén luyén vdi it mau dir liéu
[18] Dan Andrei Ganea, Bas Boom, and Ronald Poppe. “Incremental Few-Shot Instance Segmentation”. In CVPR. 2021, pp. 1185-1
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5. Cac két qua so’ khdi

e Luan van dai hoc va cao hoc:
- Phan doan anh vdi phuwong phap tuwong thich mién dir liéu
- Phén doan anh khai thac dac truwng cé tinh phan biét cao
e Cac dé tai khoa hoc cong nghé (KHCN):
- Chud nhiém 2 dé tai KHCN cap co s&
- Tham gia 2 dé tai cap co s& va cap PHQG khac
e Cac cong bod khoa hoc:
- 01 bai tap chi ISI Q1 [CT2]
- 05 bai bdo hdi nghij qudc té [CT1, CT3, CT4, CT5, CT6]
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6. Ké hoach thuwc hién dé tai

Noi dung thwc hién Thoi gian thuc hién

Khdo sat, nghién ciru mét sé phuwong phap phan doan anh, tao
sinh anh cé diéu kién. 6 thang
Xac dinh ndi dung nghién ctru chi tiét.

Nghién ctru, dé xuat cai tién phuong phap tao sinh anh cé diéu

6 than
kién phuc vu bai todn phan doan anh. &

D& xuat cai ti€én mo hinh phan doan anh dya trén cac diém yéu tu
nhirng m6 hinh d3 khdo sat, tap trung vao hudng tiép can sir dung 12 thang
co ché tao sinh dit liéu va s dung it dit liéu huan luyén.

Tién hanh cai dat, thuwc nghiém va danh gid cdc mo hinh dé xuét.
Téng hop, cong b cac két qua nghién clru tai cac hdi nghi, tap chi 6 thang
thuéc danh muc theo quy dinh.

Viét bdo cdo va chuan bj bao vé luan an 6 thang
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Mot sd cong trinh d3 cong bo
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