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Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao N@I DUNG




Gidi thiéu dé tai

e Nguy trang la tap tinh tw vé cla cdac loai
dong vat nham 1an trén kha nang quan sat
clia dong vat khac bang cach an minh vao
moi trwd’'ng xung quanh

* Nhan biét ty déng cac doi twong nguy
trang v&i mic do chi tiét cao cd nhiéu irng
dung thuc tién

s

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao




binh nghla bai toan

Bai todn: Phan doan thuc thé nguy trang
e PAauvao: anh chira cic thuc thé nguy trang

* Pau ra: nhan ngir nghia &rng v&i tirng thwe thé nguy trang

Pau vao

Phan doan thuc thé nguy trang dua trén dac trung o tinh phan biét cao GIOI THIEU DE TA|




binh nghia bai toan (tt)

P3c thu cda thuc thé nguy trang:
« Co6 mau sac, chat liéu, hoa vian twong
déng v&i vung nén

e Dé nham lan v&i mdi trwdng xung quanh

Minh hoa mét sé hinh anh nguy trang
= Dic trwng phan biét cao: ho tro phan biét hiéu qua vung thwe thé va ving nén:
1.  Dac trung bién canh thuwc thé

2.  Dic trung vung chira thuc thé

Phan doan thuc thé nguy trang dya trén ddc trung cé tinh phan biét cao GIOI THIEU DE TAI



Cac thach thic

1. Chuwa c6 nhiéu md hinh phan doan thwc thé déi twong nguy trang

¢ Chu yéu phuc vu céc loai ddi twong phd bién

¢ Chuwa khai thac cac yéu t6 dac thu cha thuc thé nguy trang

2. Tap dir liéu nguy trang con mét sd han ché
* S6 lvgng mau dit liéu it

* SO tap dit liéu cho bai todn nay con it

Théng k& mot so tap dir liéu vé thuc thé nguy trang (chi xét dit liéu dnh/video chira thyc thé nguy trang)

Tap dif liéu Nim | Loai #Gan nhan ’#L&p i#L&p Nhin lﬂh?m” Nhan i
’ - * | nguy trang | tong quat | doi tugng | khung bao | ngu nghia | thuc thé
CamouflagedAnimals [60] | 2016 | Video 181 - 6 X v v
MoCA [35] 2020 | Video 7,617 - 67 v X X
CHAMELEON [69] 2018 | Anh 76 - - X v X
CAMO [38] 2019 | Anh 1,250 2 8 X v X
COD [12] 2020 | Anh 5,066 5 69 v v v
NC4K [49] 2021 | Anh 4,121 5 69 v v v
CAMO++ [36] 2022 | Anh 2,695 10 47 v v v

Phan doan thuc thé nguy trang dya trén ddc trung cé tinh phan biét cao GIOI THIEU DE TAI




Muc tiéu cua luan van

1. Khai thac dic trwng tai vung bién canh dé phan doan thwc thé nguy trang

Vung thuc thé Ving nén

Minh hoa su twong dbng gitra cdc viing trong énh chira thuc thé nguy trang.
« Tinh chat nguy trang khéng lién tuc & vung tiép giap gitra thuc thé va vung nén

=>» Day la dac trung cé tinh phan biét cao

Phan doan thuc thé nguy trang dya trén ddc trung cé tinh phan biét cao GIOI THIEU DE TAI




N

)
)
-

Muc tiéu cua luan van (tt) "

2. Hoc dic trwng phén biét véi it dir liéu huan luyén

Giai doan 1: Huan luyén co s& Giai doan 2: Tinh chinh it di¥ liéu

Khdi trich xuat E Khdi trich xuat DE

dac trung ra dac trung * ra

M®& hinh M6 hinh

Anh co’ sé&
(nhiéu)

Mau méi (it)

e Dt liéu gdn nhan cho phan doan thuc thé nguy trang khéng nhiéu
=> Tiép can sir dung it mau huan luyén véi 2 giai doan: hoc trén dit liéu téng quat (GD1)

va tinh chinh trén dit liéu nguy trang (GD2)

Phan doan thuc thé nguy trang dya trén ddc trung cé tinh phan biét cao GIOI THIEU DE TAI




1 M hinh CE-OST 2 |Tap dir liéu CAMO-FS 3 | M4 hinh FS-CDIS
Tan dung hiéu qua dac Xay dung b6 dit liéu cho KYy thuat hoc tuong phan
trwng bién canh thuc huwdng can hoc it mau v&i it mau huan luyén €72
thé [CT1] [CT2, CT3] CT3]

. AN AN /

Phan doan thuc thé nguy trang dya trén ddc trung cé tinh phan biét cao GIOI THIEU DE TAl
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Coéng bd khoa hoc '

[CT1] Thanh-Danh Nguyen, Duc-Tuan Luu, Vinh-Tiep Nguyen, and Thanh Duc Ngo. “CE-OST: Contour
Emphasis for One-Stage Transformer-based Camouflage Instance Segmentation”.
In MAPR 2023. (Best Student Paper Award)

[CT2] Thanh-Danh Nguyen, Anh-Khoa Nguyen Vu, Nhat-Duy Nguyen, Vinh-Tiep Nguyen, Thanh Duc
Ngo, Thanh-Toan Do, Minh-Triet Tran, and Tam V. Nguyen. “Few-shot Camouflaged Animal
Detection and Segmentation”. In CVPR 2022 (Invited Poster).

[CT3] Thanh-Danh Nguyen, Anh-Khoa Nguyen Vu, Nhat-Duy Nguyen, Vinh-Tiep Nguyen, Thanh Duc
Ngo, Thanh-Toan Do, Minh-Triet Tran, and Tam V. Nguyen. “The Art of Camouflage: Few-shot
Learning for Animal Detection and Segmentation”. Under review at Journal of Signal, Image
and Video Processing, 2023.

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao C@NG Bé KHOA HOC
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Cac cong trinh lién quan "

e OSFormer (ECCV22)1!: 1 giai doan, hoc dac trung vi tri thuc thé
» De-Camouflaging (CVPR23)[2l: 2 giai doan, hoc loai bd dac trung nguy trang
=» Chua khai thac dac trweng & vung bién canh trén thyc thé nguy trang

« iMTFA (CVPR21)B], iFS-RCNN (CVPR22)1“ hoc it mau di¥ liéu cé hiéu qua trén MS-COCO
=» Chwa cé mé hinh hoc it mau cho thuc thé nguy trang

« DU liéu phuc vu nghién ctru thyc thé nguy trang: CAMO++, COD10K, NC4K
=» Chuwa cé dit lieu chuan cho bai todn hoc it mau nguy trang

=» Khai thac dic trwng vung bién canh trén thwe thé nguy trang va hoc hiéu qua véi it dir

liéu huan luyén

[1] J. Pei et al., “OSFormer: One-Stage Camouflaged Instance Segmentation with Transformers”, ECCV2022
[2] N. Luo et al., “Camouflaged Instance Segmentation via Explicit De-Camouflaging”, CVPR2023

[3] DA. Ganea et al., “Incremental few-shot instance segmentation”, CVPR2021

[4] K. Ng et al., “iFS-RCNN: An Incremental Few-shot Instance Segmenter”, CVPR2022

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao CCA)NG TR]NH LIEN QUAN
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3. Phuwong phap CE-OST khai thac dac trwng bién canh

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao N@I DUNG




Phuong phap CE-OST

Khoi phan doan thuc thé
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Khoi tang cwong dic trwng bién canh

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao PHUONG PHAP CE-OST




CE-OST — Khbi Transformer

Khdi Transformer phan doan thwc thé nguy trang:

Transformer Block Instance-aware CFF Fusion
embeddings Module

Features Feature grids Flattening

l
2-Qaad

\ NND A

Input Camo. Image

Output Mask

Khéi phdn doan thuc thé nguy trang — Transformer Block

K& thira OSFormer*:
1. Co ché chia lwéi = Khai thac thong vi tri chinh xac
2. Cac mo-dun hau xtr ly (CFF va DCIN) =» tdng hop dic trwng phan ting & nhiéu mirc dé

ngit nghia = Tang mc do chi tiét cta két qua phan doan

*J. Pei et al., “OSFormer: One-Stage Camouflaged Instance Segmentation with Transformers”, ECCV2022

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao PHUONG PHAP CE-OST




CE-OST — Khoi tdng cudng bién canh

Khéi ting cwong dac trwng bién canh:
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Khéi téng cuwdng ddc trung bién canh — Contour Emphasis Block

Muc tiéu: lam ndi bat dic trwng vung bién canh
S dung mé hinh CNN da kich thwé'c dé hoc phat hién bién canh*

* Bién canh dwoc tang cwdng cho dnh dau vao théng qua co ché Grid-Condition

*S. Xie and Z. Tu, “Holistically-nested edge detection”, ICCV2015

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao PHUONG PHAP CE-OST




Co ché Grid-Condition

Grid-Condition: dat diéu kién dé xac dinh c6/khéng tdng cwdng bién canh cho anh dau vao.
« Muc tiéu: loai bd cac trwdng hop phat hién bién canh sai, gdy nhiéu cho anh nguy trang
* Phuong phap tang cwong bién canh:

1. Brightness Addition: cong gia tri bién canh tuvong &ng

2. Color Contrast: cong gia tri mau twong phan

uonppy ssauydug

Contour
Emphasis
Block

Grid Grid Yes
Addition Condition

No

1581310 10j0)

No
Contour Fusion

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao PHUONG PHAP CE-OST
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Két qua thuc nghiém CE-OST &

So sanh do6 chinh xac trén tap dit liéu COD10K va NC4K (m6 hinh co s& ResNet-101)

COD10K NC4K
Method #Params | #GFLOPs AP APS50 AP75| AP AP50 APTS
Mask R-CNN [28] 62.9M 254.5 28.7 60.1 257 |36.1 689 335
MS R-CNN [30] 79.0M 251.1 333 61.0 329 |357 634 347
Two- | Cascade R-CNN [2] 90.7M 386.7 295 61.0 259 |346 663 31.5
Stage | HTC [6] 95.9M 384.3 309 61.0 287 | 342 645 31.6
BlendMask [5] 54.7M 302.8 31.2 60.0 289 |314 612 288

Mask Transfiner [33] | 63.3M 253.7 31.2 60.7 298 | 340 63.1 326

YOLACT [1] - - 290 60.1 253 |37.8 706 35.6
CondlInst [71] 53.1M 269.1 343 679 31.6 |38.0 71.1 356
One- Querylnst [17] - - 325 65.1 286 |387 72.1 37.6
Stage SOTR [23] 82.1M 549.6 320 636 292 |343 657 324
SOLO [78] 65.1M 394.6 352 657 334 378 692 36.1
OSFormer [59] 65.5M 398.2 420 713 428 444 737 45.1
CE-OST (Ours) 80.2M 523.2 432 722 441 (451 740 464

« CE-OST dat dd chinh xac cao nhat véi 43.2% AP trén COD10K va 45.1% AP trén NC4K nho
phuong phap tang cwong dac treng bién canh

 Trade-off vé s lwgng tham sb va phép tinh

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao PHUONG PHAP CE-OST




Két qua thuc nghiém CE-OST (tt)

Thuc nghiém loagi suy vadi cdc tap di¥ liéu COD10K, NC4K, va CAMO++.

. PN ” COD10K NC4K CAMO++

Phuong phap | Mo hinhcoss |\ "\ psy Ap75| AP AP50 AP75| AP AP50 AP75
ResNet-50 [26] 1.0 711 408 [425 725 423 | 190 338 183
ResNet-50-550 [26] | - - A = 1201 363 193

OSFormer | ResNet-101[26] | 420 713 428 |444 737 451 | 206 344 202
PVIV2-B2-Li[76] |472 749 498 | - - ~ 277 447 279

Swin-T [46] 477 786 493 | - - 203 366 218

ResNet.50 [20] A6 707 423 424 T4 426 201 342 196

CE-OST | ResNet-50-550 [26] | 35.9 652 343 |41.1 709 411 |206 357 200
(Color | ResNet-101 [26] | 432 722 441 |451 740 464 | 217 366 213
Contrast) | PVTV2-B2-Li[76] | 484 757 513 |514 779 550 | 285 453 299
Swin-T [46] 491 780 521 |505 789 531 | 227 37.6 224

ResNet.50 [20] A12 690 416 424 711 420 202 348 195

CE-OST | ResNet-50-550 [26] | 359 652 346 |408 71.1 403 [21.0 37.1 203
(Brightness | ResNet-101[26] | 424 708 437 | 442 73.1 450 |21 344 209
Addition) | PVTV2-B2-Li[76] | 479 746 505 |51.1 773 549 |279 451 292
Swin-T [46] 490 785 514|508 793 539 | 227 384 231

ResNet-50 [26] 418 705 420 |434 723 440 | 210 359 207

CE-OST | ResNet-50-550 [26] | 36.1 65.8 35.1 |414 718 414 |205 366 200
(Brightness & | ResNet-101 [26] | 427 712 439 |45.1 740 465 |214 354 208
Contrast) | PVIV2-B2-Li[76] | 483 754 514 |508 771 547 |27.6 447 285
Swin-T [46] 439 754 513|506 792 533 | 233 382 241

e CE-OST cai thién d6 chinh xac baseline OSFormer trén nhiéu mé hinh co s& khac nhau

* PVT la mé hinh co sé& c6 két qua tdt on dinh nhat trén 3 tap dit liéu nhé vao bd trich xuat

dac trung da kich thudc (thé hién rd trén tap CAMO++)

*Két qua tét thir nhét, thi hai va the ba l6n lwot duoc ki hiéu véi mau do, xanh dwong, va xanh [d.

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao

PHUONG PHAP CE-OST

Truc quan hoa ket qua trén CAMO++




N

NOiI dung

4. Tap div liéu CAMO-FS

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao N@I DUNG




Thuc trang dit lieu nguy trang

bong luc:

« S8 tap dit lidu cling nhu s6 mau di liéu dnh nguy trang con it

Ngi* cAnh huan luyén it mau di¥ liéu nguy trang can tap di¥ liéu dic thu

Tap dif lidu Nim | Hoi nghi | Loai #Géan nhan | #Ldp ﬁ#Lﬁp #;Thuc thé hoic Nhan Nhan [ Nhan [
: : : ' | nguy trang | tong quat | doi tudng | #Doi tugng trén anh | khung bao | ngu nghia | thue the '
CamouflagedAnimals [60] | 2016 | ECCV | Video 181 - 6 1.238 X v v X
MoCA [35] 2020 | ACCV | Video 7,617 - 67 1.000 v X X X
CHAMELEON [69] 2018 - Anh 76 - - 1.000 X v X X
CAMO [38] 2019 CVIU Anh 1,250 2 8 1.000 * v ® X
COD[12] 2020 | CVPR Anh 5,066 5 69 1.171 ve v v ¥
NC4K [49] 2021 CVPR Anh 4,121 5 69 1.171 v v v X
CAMO++ [36] 2022 TIP Anh 2,695 10 47 1.171 v v v X
CAMO-FS 2023 - Anh 2,858 10 47 1.172 e v v v

Théng ké mét sé tap div liéu vé thuc thé nguy trang

=>» Dé xuat tip dir liéu CAMO-FS

* Tap di¥ liéu dau tién phuc vu phan doan thuc thé nguy trang véi it mau huan luyén

CAMO-FS thira ké tap dir liéu CAMO++* véi sy da dang vé sé |&p d6i twong

*Le, T.-N. et al., “Camouflaged instance segmentation in-the-wild”, IEEE TIP 2022

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao

GIOI THIEU BE TAI




Tap dit liéu CAMO-FS

CAMO-FS cé:
« 2,858 3nh/ 3,342 thyc thé nguy trang, ting 163 anh so véi CAMO++*
* 47 1&p ngitr nghia tao lap ciu tric phuc vu bai todn hoc véi it dit liéu hudn luyén (K=5)

CAMO-FS tién phong giai quyét bai todn trén thuc thé nguy trang vdi it dir liéu huan luyén

Leopard
Insect

Minh hoa di
Seahorse liéu cua tép
CAMO-FS

*Swir dung cting cdch thiee thu thdp di liéu tir cong trinh cuda Le, T.-N. et al., “Camouflaged instance segmentation in-the-wild”, IEEE TIP 2022

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao TAP D LI EU CAMO-FS




Mot s6 phan tich vé dit liéu*

Phan phéi d§ phan giai anh Phan phdi do léch tam thuc thé
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(c) CAMO [38] (d) COD10K [12] (c) CAMO [38] (d) COD10K [12]

Phan phdi sé lwgng thwe thé/anh

S6 lwgng thue thé | Tilé (%) | S6 luong anh
| 90.5 2581
2 1.05 190
3 1.79 51
3+ 6.66 30

*Chi so sdnh di¥ liéu anh cé chira thuc thé nguy trang

Phan doan thu uy trang dua trén dac trung cé tinh phan biét cao TAP D LI EU CAMO-FS
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5. Phwong phap FS-CDIS hoc dic trwng phan biét vé&i it mau

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao N@I DUNG




Phuong phap FS-CDIS

Feature Extractor Class-specific Mask Predictor
> RPN > Instance Triplet Loss ]—
J Up- \
- sampling r
-[ Backbone ]—. Rol Align ol Feature] *| Instance Memory StOHEG]
3 Extractor |

Input Camo. Image

Cosine-similarity Class-specific
Classifier Box Regressor

Dolphin

Téng quan mé hinh FS-CDIS: Hoc déic trurng phén biét vdi it
méu dit liu @€ phén doan thurc thé nguy trang Output Bounding box Output Mask

VAn dé: DIt liéu nguy trang gan nhan cé gi¢i han

=» Can m6 hinh c6 kha nang hoc hiéu qua dic trwng phan biét tur it dir liéu

Giai phap: hoc tuwong phan véi it mau

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao PHUONG PHAP FS-CDIS




Phuong phap FS-CDIS

Feature Extractor Class-specific Mask Predictor
> RPN > Instance Triplet Loss
J Up- \
- sampling r
-[ Backbone ]- Rol Align Rol Feature] * Instance Memory Storage
3 Extractor |

Input Camo. Image

Cosine-similarity Class-specific
Classifier Box Regressor

Dolphin

Téng quan mé hinh FS-CDIS: Hoc déic trurng phén biét vdi it
méu dit liu @€ phén doan thurc thé nguy trang Output Bounding box Output Mask

FS-CDIS ké thira framework mTFA* vé&i kién tric 2 giai doan

Muc tiéu: hoc twong phan vdi cac cai tién sau

* Instance Triplet Loss — Him mat mat ba thanh phan cip d6 thuyc thé
* Instance Memory Storage — Bd nh& luu trit thuc thé

=» Phuc vu nhanh phan doan

*Ganea, D.A. et al., “Incremental few-shot instance segmentation”, CVPR 2021

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao PHUONG PHAP FS-CDIS
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FS-CDIS — Instance Triplet Loss :

Predicted Features

~~ 4 = ' d Cosine
N - ’ ﬁ
Input image ﬁ

[ Mask Annotation ]—

Minh hoa y tudng Instance Triplet Loss*

Instance Triplet Loss: giup phan biét vung nén va vung thuc thé nguy trang

+ T6i thidu hoa khoang céch giita cac diém viing thuec thé (/)
* Toi da hoa khoang céch gitta cac diém vung thuc thé (F) va ving nén (F,,)

e S dung khodng cach Cosine dé tinh toan

*F. Schroff et al., "Facenet: A unified embedding for face recognition and clustering", CVPR 2015.

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao PHUONG PHAP ES-CDIS




FS-CDIS — Instance Memory Storage

Predicted Features ForegroundTrunk Background Trunk

S

Update

Input image

~—

[ Mask Annotation ]— 15ampling
ﬁ Ing
Inst: M
[ ns aml:issemory ' ]Fbg

' Fac

Minh hoa y tudng Instance Memory Storage*

Instance Memory Storage: Luu tri¥ cac d3c trwng vung thuwc thé va viing nén theo moi 16p

nglt nghia dé tinh toan sw khac biét clia cac dic trwng trich xuat tir cdc vung dé xuat

*T. Chen et al., "A simple framework for contrastive learning of visual representations", PMLR 2020.

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao PHUONG PHAP FS-CDIS




Két qua thuc nghiém FS-CDIS

So sanh cac phuong phap trén tap dir lieéu CAMO-FS.
“IMS” dai dién cho Instance Memory Storage , “ITL” dai dién cho Instance Triplet Loss.

N
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Mo hinh AP giai doan tinh chinh

Phurong phap M6 hinh Phan doan thuce thé Phat hién doi tugng FPS | #Params
O S 1 2 3 5 Avg.| 1 2 3 5 Avg

MTFA [20] COCO-80 248 6.67 581 640 534|198 647 582 6.17 5.11

M-RCNN" [28] ResNet-50 408 6.79 690 829 652|282 509 546 6.18 4.89 - -

iFS-RCNN [56] 417 6.26 573 638 5.64 392 6.06 547 6.60 551

MTFA [20] COCO-80 |3.66 6.21 6.16 595 |550 293 590 584 584|513 15.1

FS-CDIS-ITL | ResNet-101 | 446 5.57 6.41 848 |6.23 |4.04 728 749 976 | 714 | 146 | 63.9M

FS-CDIS-IMS MTFA 546 695 7.36 9.61 |7.35}1450 695 755 1036| 7.34 ] 15.0

M-RCNN' [28] | COCO-80 [4.39 7.69 7.94 10.09]7.53 ]3.03 580 620 7.79 | 5.71 | 122

FS-CDIS-ITL. | ResNet-101 | 5.73 7.97 852 992 [8.04 |508 7.56 7.85 9.67 | 734}|13.0| 63.1M

FS-CDIS-IMS | M-RCNN | 552 784 865 982 |7.96 |492 739 796 952|745 129

iFS-RCNN [56] | COCO-80 |4.27 6.55 6.07 7.80 |6.17 |3.79 6.28 6.01 8.08 | 6.04 | 10.8

FS-CDIS-ITL. | ResNet-101 | 535 6.01 7.80 6.23 635 |4.71 5.66 7.10 6.06 | 588} 10.2 | 77.4M

FS-CDIS-IMS | iFS-RCNN | 299 6.83 6.14 9.03 | 6.25 |2.74 639 594 844 | 588|113

it mau huan luyén K = {1, 2, 3, 5}

*Phdn cutng thue nghiém: GPU GeForce RTX 2080Ti

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao

FS-CDIS cai thién dd chinh xac so vé&@i mé hinh co’ s& (c6t Avg.)

PHUONG PHAP FS-CDIS

Viéc hoc phan biét dac trwng vung thuc thé va viung nén giup ci thién doé chinh xac véi




P =
Két qua thuc nghiém FS-CDIS (tt)

FS-CDIS-ITL FS-CDIS-IMS  Ground-truth mTFA FS-CDIS-ITL FS-CDIS-IMS  Ground-truth

Truc quan hda cac két qua thuc nghlem trén tap dir liéu CAMO-FS.
“IMS” dai dién cho Instance Memory Storage va “ITL” dai dién cho Instance Triplet Loss

e FS-CDIS +ITL/IMS cdi thién dwoc cac trwérng hop mTFA khdng phat hién dwoc thuc thé

* FS-CDIS gap tinh trang phan manh (over-segmentation) va xt li chua tot cac anh cé vung
nén phurc tap

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao PHUONG PHAP FS-CDIS
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A 7

Két luan

 Ludn van nghién cru bai todn phan doan thuc thé nguy trang véi 3 dé xuat:
1. M®d hinh CE-OST[€T1t3n dung hiéu qua dac trung bién canh thyc thé
2. Tap dir liéu dnh CAMO-FS [€72. €T3l cho huéng ti€ép cén hoc it it liéu

3. M6 hinh FS-CDIS [€72 €T31 k§ thuat hoc twong phan véi it mau huan luyén

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao
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Hudng phat trién S

1. Cai tién khai thac cac dac trwng cé tinh phan biét cao
Cac dac trung cd tinh phan biét cao khéng gidi han & bién canh thuc thé

=>» Khai thac dic trwng dic thu cda moi thue thé thudc cing mot 1&p nglt nghia, dac trwng

dac thu cla vung nén, hay yéu td ngit cadnh

=» Thiét ké kién tric mang phuc vu hoc dac trweng phén biét

2. Ap dung huéng ti€p can cho bai toan trén anh y khoa

. Cac thyc thé trong anh y khoa nhu bd phan ndi tang, cdc vung bénh, khéi u cling chira

cac loai dic trwng nguy trang twong ty véi mau sac, hinh dang tvong déng vdi cac bd

phan, té bao khac

Phan doan thuc thé nguy trang dwa trén dic trung cé tinh phan biét cao HU’(')’NG PHAT TRI EN




PAI HOC QUOC GIA THANH PHO HO CHI MINH
TRUONG DAl HOC CONG NGHE THONG TIN

LUAN VAN THAC Si
NGANH KHOA HOC MAY TiNH

PHAN DOAN THU'C THE NGUY TRANG
DUA TREN PAC TRU'NG CO TiNH PHAN BIET CAO

i ¥

NGUYEN THANH DANH - 210101001
GVHD: TS. NGUYEN VINH TIEP

Thanh phd H6 Chi Minh, ngay 23 thang 12 ndm 2023
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