Lo trinh mo& rong cong nghé phan tich hinh anh dwa trén Al

]
-

e Phan tich cau trac tinh thé vat liéu dwa trén TEM SADP
¢ Suy ludn nhdm khéng gian vat chat
e Tao hinh &nh TEM SADP 4o

* Phét hién khiém khuyét trong hinh anh SEM
khu vwc ban dan
e Phat hién khi€ém khuyét dya trén mau vang
e Tao hinh anh khiém khuyét khéng cé cau tric o

» Phan tich loai té bao ung thw va hé s6
* Phan doan vung té bao nhuém mau

9

e Phat hién mat phang khang lién tuc trong hinh anh
song am
e Phat hién 16i trong hinh dnh séng 4m
CLelelSldlEle=l o Tao hinh anh séng 4m &o

o
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“H%3%1 Phan tich m&u TEM SAED dya trén Al

Mau thdr SAED 1 MaAau thir SAED 2
Phan tich mau TEM SAED

-> Du doan ciu truc tinh thé
va Vat liéu




ﬂ Phan tich TEM SADP dwa trén Al

[Phwong phap phan tich TEM SADP

hién co] Phan mém phén
+ Yéu cau chuyén mén tich TEM SADP Phan loai ciu tric tinh thé
+ Thei gian phan tich rat dai dya trén Al
4 Mau thir SAED 1 7 hé tinh thé / 14 mang tinh thé CAu truc lap phwong tam khéi )

T 2=

VS
M3u thir SAED 2

J

Tinh m@&i/ sy khac biét ca cong nghé phat trién nay

Type Phan tich phan mém cau tric tinh thé hién cé Phan tich phan mém ciu tric tinh thé dwa trén Al
U'ng dung cong nghé Al X o
Dé sir dung Can chuy&n mén vé tinh thé hoc vat liéu Available without expertise
T afem slhem s Hon 1 gic‘y cho méi hinb. 5n£\ Trong véng 70ms.<‘:ho méi b.inhxénh
1 ngay dat hang cho méi mau Trong vong 1 gio cho méi mau

Tai san hoa dir liéu X O (Xay dwng dir liéu lén)

Kha ning xuit khiu X (Cong nghé nuéc ngoai) ]

. P s i on L6 o e

cong nghé

hoc/dwoc pham, v.v.)




ﬂ M@&i quan hé giira cu truc tinh thé 3D va mau SAED 2D

e CAautrdc tinh thé 3D = mau SAED 2D

- [t chiéu va it thdng tin hon

- Twong tw nhw nguyén ly tao ra cung mét cai bong khi anh sang dwoc chiéu tw
cac hinh ba chiéu khac nhau theo mét hwéng cu thé

<‘> ‘.‘

30 =

Ngubn sang Vat thé 3D Béng 2D




ﬂ SAED(Nhiéu xa dién t&r vung chon loc) Giai thich

« Cac ky thuat thwe nghiém tinh thé hoc dwoc thwe hién
bang kinh hién vi dién t& truyén qua (TEM)
— M6t trong nhirng ki thuat thuwe nghiém phd bién nhat trong khoa hoc vat
liéu va vat ly trang thai ran Danh cho nguwdi cé chuyén mén (khdng cé chuyén nganh)
— D3c biét, phan mém phan tich chuyén dung (Pon tinh thé, MacTempaskX,
v.v.) cling ¢4 thé cung cap thdng tin vé cau truc tinh thé nhu tinh todn

hang s6 mang

*J-P. Morniroli: Large-angle convergent-beam diffraction
**https://www.researchgate.net/



'ﬂ IP-R&D dwa trén nghién ctru

Cac bang sang ché dwa trén phan cirng chi yéu & Nhat Ban, Hoa Ky va Pirc.
Kich thwé'e bong bong: B6 phu thi trieong
2.4

2.2 o

Jeol Ltd.

Samsung
Electrogics Co. Ltd.

Carl Zeiss

<O NTS GmbH
T 16 FEI ‘ .
’ Canon Inc.

=
S 14 Hitachi High- Hitachi Ltd.

Technologies )
O Corporation Carl Zeiss AG

Korea Basic
Science Institute

1
0.5 0.75 1 1.25 1.5 1.75 2

Sw lién quan vé mat ky thuat

El?{hAnih'a ca;cE! Sc: danh. i'? bahrEg f’,a;f;he cu’a IhPIytllcs:d — ich din d h * TR (Technical Relevance): Cac chi s6 TR duoc tinh dya trén s6 lugng trich dan cla cac béng sang ché duoc nop
x (,.at,ent; adica ”essls acchi so woctinh toan dua trén so luong trich dan duoc tric sau bang sang ché (khong bao gdm béng sang ché clia chinh ngudi ndp don hodc bang sang ché trong cling mot
dan bdi cac bang sang ché trudc day. gia dinh)

- Gia tri RA cao cé nghfa la bang cach sang ché cé tinh doc cao, didu nay cd thé tao ra ban nguyén :

i PRI - Gid trji TR cao c6 nghta |a két qua tra clru bang sang ché c6 tinh lién quan cao vé& mat ky thuat va cac béng sang 6
cao trong linh vyc ki thuat lién quan.

ché duoc dp dung sau khi dugc cdp bang doc quyén séang ché |a cac sang ché phai dugc tham dinh vién trich dan.
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ﬂ Sw can thiét clia viéc tao ra bo dir liéu hinh anh mé phdéng nhiéu xa

L] o
QM
g
~f

Viéc tao ra co s& dit liéu cia cdc mau nhiéu xa bang
cach st dung mé phoéng nhiéu xa “tw dong”.

g,

Hoc va xac thwc cac thuat toan bi
rang budc bang cac tap dir liéu bj

. ) * C6 thé tao ra co s& dir liéu ciia cac mau
rang budc

nhiéu xa vai thoi gian va chi phi hop ly
thong qua viéc mo phong.

* Hoc va xac thuc doi hoi mot lwong * Tinh chinh va sang loc di¥ liéu mau nhiéu
Io'n di¥ liéu (ho'n 10 nghin trang) Xa.

e Hau nhu khéng thé thu thap dir liéu * Phat trién thuat todn tuw ddng loai bd
mau nhiéu xa bang phuong phap diém nhiéu xa trung tam

thwe nghiém

Vi du vé mau nhiéu xa dwo'c mo phéng

SG: 195 SG: 198 SG: 206 SG: 212 SG: 225
Al,GeW [102] 171keV 40cm K;SbO, [101] 387keV 60cm Be,P, [101] 238keV 67cm BasSi, [323] 171keV 60cm Th [101] 171keV 30cm




ﬂ 2) Xay dwng mot co s& dit liéu chira cdc mau nhiéu xa

2. Phat trién mot cong cu md phdng nhiéu xa.

e Phat trién mot cdng cu md phdng nhiéu xa duwa trén CONDOR
VA4t liéu V6CoNi, [001] Vi du trudc va sau khi stta d8i moé phong nhiéu xa theo truc

<Trwérc khi hiéu chinh mé phéng nhiéu xa> < Sau khi hiéu chinh mé phdong nhiéu xa >

(| ) f )

Anh géc
L ]
- - - - -
* Hién tuong
, . : tao ra mau
Hinh anh hiéu chinh ‘rung xuatt
Gamma - hién khi mau

rung sang

hon diém
nhiéu xa.»




'ﬂ 3) Gan nhan cho tap di¥ liéu mau nhiéu xa

1. Sw can thiét chia viéc phat trién hé thdng gan nhan cho tap dit liéu

—  Nhiéu mau SAED cung loai, m3c du ching thudc cac nhdm khodng gian

khac nhau. ZA: [001] ZA: [104] ZA: [223]

-----

.....

AlFe, (SG: 221) 2

a

.....

a
Simple cubic (P)

Al(SG:229) 3 ST I T I R

a

a
Body-centered cubic (1)

Co(sG:227)3 - |’ RRRET N R I

a

a
Face-centered cubic (F)




ﬂ 3) Gan nhan cho tap di¥ liéu mau nhiéu xa

1. Sw can thiét chia viéc phat trién hé thdng gan nhan cho tap dit liéu
— Hé théng phan loai dwa trén tinh thé hoc hién cé -> Khéng cé san cho may hoc
. Viéc phan loai nhém khéng gian dwa trén hinh dang cia mau nhiéu xa la khéng thé
. Can thiét xem xét thay déi kich thuwdc va sy xoay

—  Can m6t hé théng phan loai mai

| . . . |
\ BiRh (SG: 194) C (SG: 227) Pt (SG: 225) He (SG: 229) )
| - . . |

Li;(WO;)g (SG: 195) Be,P, (SG: 206) Li, TizNiOg (SG: 212) Sb (SG: 229)




'ﬂ 5) Phan loai nhdm khong gian

4. Phat trién hé théng phan tich cau trdc tinh thé cda vat liéu

M phéng chirc nang tao mau TEM SAED

B XTALAB

8 Crystal Structure Analysis v ® Seismic image Analysis

Selected Area Diffraction Pattern Generation

Vi du vé tép CIF

‘Drop a CIF file here or click to upload.
+

5.9KB

if liéu cdu tric quyét dinh dau vao (Tép qIF)

Acceleration Voltage ©

EEE——

Camera Length ©®

N

Zone Axis (Miller Indices) @

Default is (001]

2 b 1l 1 ‘ > Rotate ‘

st gy chinh théng sé dau vao

‘ Conventional Unit Cell ‘ ‘ Display All

HM:Fd-3m #227
a=6.258A
b=6.258A
c=6.258A
«=90.000°
p=90.000°
Y¥=90.000°

) °

N
Xac nhan hinh thai ciu tric tinh thé 3D

GENERATED SADP IMAGE

K&t qua tao mau mo phong TEM SAED

11



5) Phan loai nhdm khong gian

4. Phat trién hé théng phan tich cau trdc tinh thé cda vat liéu

— M6 phong chirc ndng tao mau TEM SAED

Vi du vé m3u TEM SAED

B XTALAB

8 Crystal Structure Analysis v ® Seismic Image Analysis

Selected Area Diffraction Pattern Prediction

Drop SADP images here or click to upload.

D3au vao miu TEM SAED

Danh sach cdc mau TEM SAED d3 nhap

HM:P23 #195
a=14.775A
b=14.775A
c=14.775A
«=90.000°
$=90.000°
¥y=90.000°

Hién thij ciu truc tinh thé dién hinh

SPACE GROUP PROBABILITY

Hién thi xdc suat

cua nhom khong gian wo'c tinh

nhom khong gian wa'c tinh




'ﬂ 5) Phan loai nhdm khong gian

4. Phat trién hé théng phan tich cau trdc tinh thé cda vat liéu
— M6 phong chirc ndng tao mau TEM SAED

ORIGINAL SADP IMAGE SADP ANALYSIS RESULT
SCEE DOMINANT ANGLES: 54.69°, 54.91°, 70.39°

Nhap vao mau TEM SAED can phan tich thém

‘/ |\|/ |\‘/ |\‘/ | >

\Dk>kN/ﬂ4J
/ ‘\/ d./\l/\/ ‘\

“/|>'ﬂ
SCSKSRIRES

> >
0%
X<

4\/}/\/
S
<X

DK

Hién thi ngudn géc mau TEM SAED N U
: . H hi k h
dwgec phan tich b3 sung ién thj két qua phan tich bo sung

(29192, £9293. 1911, 1921, 193l...)




ﬂ 6) Cong nghé chuyén doi giira cac hinh anh

1. Tong quan va sy can thiét cda ky thuat chuyén d6i anh sang

anh

—  Khi tao hinh &nh mau nhiéu xa do v&i giai phap XTALAB™, cac loai nhiéu cé
thé xay ra trong qua trinh chup TEM thuc t& da dwoc xem xét, nhwng mau
nhiéu xa thwe té khéng dwoc md phéng hoan toan

—  Nguwoi dung can nhap hinh dnh mau nhiéu xa thwc té khi st dung céc chirc
nang XTALAB™

Filling the gap between virtual and real images

f- )
k-

J

<Virtual Image>

7

Leanﬁ XTALABUsmg

<Real Image>
14



Cac bai bao d3 cong bo (trén tap chi trong nwéd'c va quoc té)

" Sé e crs g SCIE hoac A o -
STT Tén luan van T;?ug:’c Tac gia | xuat Qui:c Ba'hlznihat khong Nga)éésong S6 (?Sagg)ky
- ban | 9 (SCIE/H|SCIE)
First author:
Classification of crystal structures Ra Mun Soo, Royal
) ; ; . Boo Young ;
using electron diffraction patterns with Society of
a deep convolutional neural network RSC Gun Vurong Chemistr
“ep convolutional P . Correspondi| 11 | Quoéc emistry SCIE 29.11.2021 | 2046-2069
(Phan loai cau truc tinh thé bang mé | Advances i (Hiép hoi Hoa
. e e iy ng author: Anh N
hinh nhiéu xa dién tir véi mang Iwoi . hoc Hoang
than kinh tich chap) Jeong Jin gia)
i Ha, Lee
Woong
Capability of Deep Convolutional First author:
Neural Network to Classify Crystal Jeong Jae-
i ) . Royal
Structures from Electron Diffraction min, Ra Society of
Patterns for Materials with Lattice Moon-soo Vuong Y
R . y RSC A, Chemistry bang xem
Defects (Kha nang cua mang Iuéi Correspond - Quéc A A SCIE . -
Ao Dz "+ | Advances ) (Hiép hoi Hoa xét
than kinh tich chép dé phéan loai cau ence Author: Anh .
. PN % e .A . hoc Hoang
truc tinh thé tir cac mau nhiéu xa dién Jeong Jin- ia)
tr cho cac vét liéu co khuyét tat mang ha, Lee g
tinh thé) Woong

RSC Advances

® s Classification of crystal structures using electron
diffraction patterns with a deep convolutional
ne ork

- .

3
e

Space group classification by deep
9

<M®dt phan cua bai bao SCI lién
quan dén Al dwoc xuat ban trén

PSC Advances>

15




Théng bao hdi thdo khoa hoc trong nwéc va quoc té

STT Tén héi thao Nguoi trinh bay Ngay bia diém Quéc gia
Korean Society of Metal Materials 2021 Spring Hoengseong Welli
1 Conference (Ho/ nghi mua xuan cia Hiép hér Lee Woong 29.04.2021 Hilli Park(hongtrec | Han Quéc
Vat liéu Kim loai Han Quéc 20217) tiép)
Fall Conference of the Korean Metal Materials
2 Association 2021 (Ho/ nghi mua thu cia Hiép | Boo Young Gun 20.10.2021 Jeju ICC Han Quéc
héi Vat liéu Kim loai Han Quéc 20217)
Fall Conference of the Korean Metal Materials . N "
3 Association 2021 Lee Woong 20.10.2021 Jeju ICC Han Quéc
4 Fall Conference of the Korean Metal Materials Ra Mun Soo 22 10,2021 Jeju ICC Han Quéc
Association 2021
5 ACS Fall 2023 Jeong Jae Min |  16.08.2023 San Francisco, My
Canada
e i S lg o112 | 1:15
®* @ . oo L c>|+;:| 2 0|23t MSIAIO} TAKY HHEH 24 W HHTE B
g o g =4, Sz (F2tol=t i), Baef (Bresiem), O1g* (eictsn)

2021 asas nses
Setatl=] 2

2021 a4 - =38

2021. 4. 284~30c=) 2021.10.204) - 22z)

- CECHE

HIFEI AN

F2  (ADciE34 - Maste|

£8 1 POSCO, S, 22K, Mot, SR, MTD),

FE : (ADcHEtE4 - zste (AxIFHMR2

29 : POSCO, SiCiAY, #2218 e TS Ie),
LS-NIKKO SHi2!, (R)H&DK2SITEL, REB

FHetate] 2

9121-3 | 16:30
T|AEES 2B B SEY wro|Eo WA RS

B 2124 (2/0/SH(F), A9, Jargalsaikhan Batis—Etseg (2ICH3}
), HEF (l0|HIHG), HUtetm), o' (Raickea)

FA5-3 | 16:15
Off—the—shelf ¢ 2|E
ol (2HryEhm),
Etseg (EHiChatm), HEI

ﬂ\o

285t Js AXFX 24
2HA (2}0|EH|H (F)), Jargalsaikhan Batts—
thstm), IR (Eeici3ia)

E_I_I

(Bt

22231 | 11:50
Deep Convolutional Neural NetworkE 0|28t HxlE|H=go| Z7H2

==
T

BlE=E 3 (210|=H|T(F)), D, Jargalsaikhan Batts—Etseg (ZHC1E!
), YEEE (2olEHIH(F), SHUthstm), ol (RHchstn)
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.ﬂ Ung dung va ding ky quyén s& hiru tri tué (Quyén dang ky nhan hiéu)

STT

Tén clia cac quyén sé hiru tri tué

Qudc gia

Ngay ndp hd so’

S6 ho so

Ngay dang ky

S6 dang ky

Artificial intelligence-based material defect image
generation method and defect detection system

Han Quéc

20-08-2020

KR/10-2020-0104317

04-06-2021

KR/10-2263716

Artificial intelligence-based material deformation
detection method and system

Han Quéc

26-08-2020

KR/10-2020-0107773

26-12-2022

KR/10-2482507

TEM SADP image generation system and method with
high discrimination

Han Quéc

02-12-2021

KR/10-2021-0170519

20-09-2023

KR/10-2582498

TEM SADP image generation system and method with
high discrimination

Han Quéc

11-07-2023

KR/10-2023-0089980

A diffraction pattern image conversion system and
method for converting virtual TEM SADP images and
real TEM SADP images using deep learning

Han Quéc

03-12-2021

KR/10-2021-0171533

28-04-2023

KR/10-2528617

TEM SADP image generation system and method with
high discrimination

PCT

12-10-2022

PCT/KR2022/015357

A diffraction pattern classification system system that is
easy for computers to distinguish and a method of
establishing a classification system in it

Han Quéc

15-11-2021

KR/10-2021-0156580

31-05-2022

KR/10-2405557

A classification system system that facilitates spatial
group inference and a method of establishing a
classification system

Han Quéc

15-11-2021

KR/10-2021-0156578

Al-based material defect detection system and method
considering the type and distribution of actual defect
images

Han Quéc

15-11-2021

KR/10-2021-0156579

10

Al-based material defect detection system and method
considering the type and distribution of actual defect
images

PCT

16-11-2021

PCT/KR2021/016761

11

A classification system system that facilitates spatial
group inference and a method of recommending a
regular axis in this system

Han Quéc

23-12-2021

KR/10-2021-0185805

17-05-2023

KR/10-2535327

12

A classification system system that facilitates spatial
group inference and a method of recommending a
regular axis in this system

PCT

12-10-2022

PCT/KR2022/015355

13

A diffraction pattern image conversion system and
method for converting virtual TEM SADP images and
real TEM SADP images using deep learning

PCT

12-10-2022

PCT/KR2022/015361

14

A diffraction pattern image conversion system and
method for converting virtual TEM SADP images and
real TEM SADP images using deep learning

Han Quéc

06-02-2023

KR/10-2023-0015623

17




ﬂ Ung dung va ding ky quyén s& hiru tri tué (Quyén dang ky nhan hiéu)

STT Tén cua cat(I:'I’qtl:léen st Qudc gia Ngay ndp hod so’ S6 hé so Ngay dang ky S6 dang ky
1 XTAL LAB Han Quéc 18-01-2021 KR/40-2021-0010735 31-05-2022 KR/40-1873199
2 XTAL LAB Han Quéc 18-01-2021 KR/40-2021-0010736 31-05-2022 KR/40-1873197
3 XTAL LAB Han Quéc 18-01-2021 KR/40-2021-0010737 31-05-2022 KR/40-1873198
4 XTAL SCOPE Han Quéc 18-01-2021 KR/40-2021-0010738 31-05-2022 KR/40-1873196
5 XTAL SCOPE Han Quéc 18-01-2021 KR/40-2021-0010739 31-05-2022 KR/40-1873194
PCT (Patent
Cooperation
6 XTAL SCOPE Treaty: Hiep 18-01-2021 KR/40-2021-0010740 31-05-2022 KR/40-1873195
uwdc Hop tac
vé Bang sang
ché)
7 XTALAB™ Han Quéc 17-06-2021 KR/40-2021-0124471 01-09-2023 KR/40-2075714
8 XTALAB™ M 14-122021 US/97/170,751 - -
9 XTALAB™ Nhat Ban 16-12-2021 JP/2021-156756 13-01-2023 JP/6661855

18
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ZTém tat cac nghién ctru ti€p theo va sy phat trién thém

X

VAN DE

Thiéu di liéu M4t can bang di liéu Tén thei gian cha thich

GIAI PHAP

T HIHH

/ | Hinh anh tingtr:gtp khéng A V
%%7//////% by Patc'r(1l|1\/lgtch1)(12,800) > mgﬁ\t/%‘;g _.% A n

s B e

Hinh anh khuyét tat tong hop
b&i CycleGAN?(12,800)

A

1) Barnes, Connelly, et al. "PatchMatch: A randomized correspondence algorithm for structural image editing." ACM Transactions on Graphics (ToG). Vol. 28. No. 3. ACM,

2009.
2) J.-Y. Zhu, T. Park, P. Isola, and A. A. Efros, “Unpaired Image-to-Image Translation Using Cycle-Consistent Adversarial Networks,” in 2017 IEEE International Conference om0

Computer Vision (ICCV), 2017, pp. 2242-2251.



gPhét hién khiém khuyét ban dan va phan loai

* Nguyén nhan gay ra khiém khuyét trong qua trinh san xuat ban dan/FPD

1.

2
3.
4

Khiém khuyét tinh thé trong dia ban dan
Bui min sinh ra trong qua trinh san xuat
Nhiém ban tir cac san pham phu hda hoc

Cac khiém khuyét quy trinh khac

Hinh anh quang hoc

St dung camera quang hoc c6 do phéng dai
cao

- DO phdong dai 10x hoac 20x

- Anh mau

- S dung kinh hién vi dién ti

- C6 thé thu duoc hinh dnh khuyét khuyét nhé
hon1lum

- Anhtréng den

<Vi du vé hinh anh khuyét tat ban dan> »



8 Phat hién cac khuyét tat ban dan trong anh SEM thuc té

* Co6 thé phat hién cdc dang khuyét tat khac nhau

/ T / /
| : /'//' //
//// :,'1 f’."_. J ; ‘. /
/ ; :/H/‘
/// / % v ir17
// ’v:" : /

Hiéu chinh
Gia thuyét
K&t qUA CUA
phat hién

22



gfém quan trong cua viéc phan loai va phat hién khuyét tit tw dong

Chat ban dan/Man hinh phang FPD MDF (van s¢i méat do trung binh)

« Céc quy trinh san xuat thiét bj c6 do tich hop cao « On dinh va dd ben la nhitng yéu t6 quan trong
va chinh xac doéi héi kiém soat 16i va chat lvgng déi véi MDF dugc xir ly thanh cac mau phic tap.
lién tuc. + Cac khuyét tat trén bé mat trén va dudi cia MDF

« Viéc thiét lap hé théng phan loai tiéu chuin cho anh huong tryc tiép dén son bé mit, van ép va
cac loai khuyét tat va phan tich nguyén nhan cuda cac qua trinh xtr ly tha cap khac -> Can kiém soat
trng loai khuyét tat -> giam thiéu cac khuyét tat 6i va chat lugng lién tuc.
trong san pham. » Phat hién khuyét tat bé mat trén va duéi cita MDF

+ Hau hét viéc phan loai loai 16i ctia cac nha san xuat biang mat thuong -> Khé khin trong viéc phat
chat ban dan/ FPD phu thuéc vao lao dong tha hién cac khuyét tat nhé va khéng thiy duoc do
cong thiéu ky ning va sy bat can cia cong nhan.

-> Viéc phan loai sai do thiéu ky ning va sy bat can
cia cong nhan.

Killer Non-Killer Killer Non-Killer Killer Non-Killer
Expert Operator ADC
<Théng ké khuyét tat nghiém trong va khéng <Vi du vé quy trinh th hai cia MDF.
nghiém trong cho hé thong giam sat bat thwéng Phun son MDF>

ADI, Nguén: IBM>
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C6ng nghé phan tich hinh dnh kinh hién vi dwa trén Al

+ Po lwdng hinh dang va sé lwong té bao ung thw trong mau.

(Quan sat theo ddi hiéu qua cla diéu tri ung thw)
(b) ‘

;, \\{ :
vung chira

cictébao

-~ Blood cells

Hoat déng thuc té clia
thiét bj tach té bao ung thu

© Vung té bao ung thu tach bit
(Thiét Iap cac khuvyc quan tam)

<Mau mau ctia bénh nhan ung thuw va>

T : > i A
y,I'
. b it R it
(a) DC power supply (b) High speed camera (c) 3D printed syringe rocker
; : - - - - .n s g & 2
(d) Microscope (e) Syringe pumps <U'ng dung thuat toan phat hién/theo doéi te bao ung thw
<Thiét 1ap thiét bj thi nghi@m bao gém cac éng tiém, Tién trinh dém té bao ung thw> 24

cac phan tl, kinh hién vi va mdy anh>



C6ng nghé phat hién mit phang gian doan va 16i trong hinh anh séng am

« Tuy chinh gidi phap phan tich hoc sdu XTALABTM theo yéu ciu cia KORAD (Tap
doan Ma&i trwdng Hat nhan Han Quédc), mét té chire ban chinh pha.
— Giai phap phat hién 16i bang hoc sau cho vij tri x ly chat thai phéng xa
— Hoan thanh cai d§t trén trang web nguyén mau XTALABTM cho giai phap nay
— Phan tich chuyén siu vé viéc mat bao nhiéu ngay dé hoan thanh mot nhiém vu trong mét phut
«  Theo phéan tich cla phuong phap phan tich 16i trong hinh anh séng 4m, mé hinh phat hién 16i
V@i ty 18 phat hién sai thdp hon dang ké so véi cc nghién clru trude day d3 duoc ddm bao.
— Thuat todn ap dung: UNET
— Dit lidu hoc: Hon 10.000 t& (10.000 dit liéu téng hop, 1.000 dit liéu thyc té)

XTALab (Test data) Expert annotation (Test data)

A

1200

1100 1100

1000 1000

900 90

o

800 800

700

700

600 800 1000 1200 1400 1000 1200 1400

<Két qua phan tich XTALAB> <Két qua phan tich cia chuyén gia> 25



&T Panh gia tinh &ng dung cu thé ciia mé hinh mang no-ron

* Phéan tich dit liéu hinh anh song am dugc cong bd
— BoO dit liéu tr Uc”

Petrel
Project

Thu dugc dit liéu sdng am tir “Mo khi Thebe & Cao nguyén Exmouth thudc Luu vurc
Carnarvon trén thém luc dia Tay Bac cta Uc

D liéu cau trd 167 ding mot 1&p do nhédm chuyén gia thudc Nhém Phan tich Loi (Pai
hoc Dublin) cung

D{t liéu song am ¢ gid tri nam trong khoang tir [-2.79, 3.03]

Dién giai cia chuyén gia cd gia tri Pung/ Sai

1. Read SEGY. 2. Pad 0
.SGY = -
3. remove first four cross-sections. 4. save as npy
Seismic Data
IL: 1001-2807 Processed Seismic Data
AL S1-A024 1804x3174x1537
1537 samples
: B' __Petrel | Concatenate
‘T Workflow ~ Remove
Expert Annotation ’
jESKtaufkesicis) 1éb7 1807 érossline: Processed Annotations (0s and 1s)
Screenshots (width, height)=(3174,1537) 1804x3174Xx1537

* An, Yu, et al. "Deep convolutional neural network for automatic fault recognition from 3D seismic datasets." Computers & Geosciences 153 (2021): 104776. 26



éﬂ Panh gia tinh rng dung dac thu cia mé hinh mang than kinh trong hoc may

* Phan tich di¥ liéu hinh anh song dm d3 cong bo

— K&t qua truc quan hda mot so tap dir liéu cla Uc

0

500 A

1000 A

15{:”:'_ ! ! ! ! ! !
0 500 1000 1500 2000 2500 3000

500

0 500 1000 1500 2000 2500 3000
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Danh gia tinh rng dung ddc thu cia mé hinh mang than kinh trong hoc may

« Nghién ctru phat hién I6i trong anh séng am

Tém tat 16i dién giai so d6 phd bién & cac bai bdo xuat ban ndm 2021

D liéu
song am

ban gbc
= —— = =
Chuan héa ] Tang cuwdng |
dir liéu I di¥ liéu
————— -l
Dir ligu gsc |
Trai - phai | ===
dao nguoc | ——1 |
Lam séc nét | |
Tang cuong > l I
dir ligu .
Bién dang —
dan hai ==

D Ileu séng am m=p

——— Direction of window motion

—————

15" Window s

2 WiNdOW sty

3rd window| w=tep-

theo tirng manh

Chuyén dbi

|—> dir liéu trén

moi manh

- —— —_—
I Tangcudng
I dir liéu

Hoc may/

- T

1. Phéan doan
2. Phan loai
3. Phat hién bién

e i
i .. ll
|

Chuyén dbi di liéu Chuyén di div lieu Két qua phan tich don vi manh

Két qua phan tich 16i

Két qua
phan tich
16i don vij

manh

Hop nhét két
qua phan tich
16i don vi manh

Két qua
phan tich
16i

M hinh hoc sau

Trong
lwong
mau
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‘Vl’ du vé trng dung k{ thuat hoc may

100

150

200

250

Két qua suy luan

./data/seis/test/00229955.npy, UNet result

Két qua suy luan

./data/seis/test/00252645.npy, UNet result

Depth

Depth

Giai dap

./data/seis/test/00229955.npy, ground truth

100

150

200

250

100 150
Crossline

Giai dap

./data/seis/test/00252645.npy, ground truth

100 150
Crossline

Két qua suy luan

./data/seis/test/00023753.npy, UNet result
=

\

Két qua suy luan

./data/seis/test/00033632.npy, UNet result

Depth

Depth

Giai dap

./data/seis/test/00023753.npy, ground truth

100

150

200

250

Crossline

Giai dap

./data/seis/test/00033632.npy, ground truth

150
Crossline



&Vi du vé trng dung k{ thuat hoc may

137th inline

137th inline

1500 1500
Crossline Crossline
582th inline 582th inline

Depth

Depth

1500 1500
Crossline Crossline
64th inline 64th inline

Depth

500

1500

2500 3000
Crossline

500

U-Net (Yu An et al.)

U-Net
(Hoc tur div

1000

3000

liéu tdng hop)



&Vi du vé trng dung k{ thuat hoc may

« K&t qua Hoc Chuyén Giao

137th inline

137th inline

Depth

Depth

1500 1500
Crossline Crossline
582th inline 582th inline

Depth

Depth

1500

1500
Crossline Crossline
64th inline 64th inline

Depth

Depth

1500
Crossline

1500

U-Net U-Net
(Hoc tir di¥ liéu tdng hop)

(Hoc tir di¥ liéu tdng hop)



ﬂ MGi Quan Hé Giira Qua Trinh - Cau Truc - Tinh Chat - Hiéu Suat

Pac Tinh Hoa/

Mo Hinh Héa
dwa trén Al
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