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@ 5.2 Labeling & 3%

@ Labeling Structure

JSON &4

{
"Iinfo": info,
"images": [image],
"annotations": [annotation],
"licenses": [license]

}

info{

"name": str, // HI0JE{ Al 0|2

"description": str, // H|0|E{ A1l 4% (optional)

"url": str, // H|0|E{ A SH|O[X| (optional)

"date_created": datetime, // JSON I2I0| BESO{RI SR/ A2+
}

images{

"id": str, // O|0[X| Ofo|C|

“width": int, // O|0[X| width

"height": int, // O|0IX| height

"file_name": str, // O|0JX| I} 0|2

"license": str, // 2{0|MIA O|Z (optional)

"date_captured”: datetime // AR 5l ST/ Al2E
(optional)

annotations{

"id": str, // annotation OtO|C]

“image_id": str, // O|0JX| Of0|C]|

"text": str, // O[0[X[OfM HOl= & LHE

"attributes": object // annotation S0|At&} (optional, &=
N2l 2L eRiel A, M SO FEIHS0710 Ql4hH| Hjo]

Elo] 32 fonte] BR9t 37| S 440 AH8E 50| 7|=E)
}

licenses{
"name": str, // 2t0JMIA 0|2 (licenseRt0flA unique aHOF &)
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// JSON Of[A|
{
"info": {
‘name”: “6t2 OCRE &2 M CI[0[E A",
"date_created": "2000-01-01T00:00:00+00:00"
}
“images": [

{

"id": "12345678-1234-5678-1234-567812345678",

"width": 1920,
"height": 1080,
“file_name": "testjpg",
"license": "Attribution License",
"date_captured": "2000-01-01T00:00:00+00:00"
}
]

"annotations": [

{

"id": "87654321-8765-4321-8765-432187654321",

"image_id": "12345678-1234-5678-1234-
567812345678",
“text": "Phg"
}
]
"licenses": [
{
"name": "Attribution License",
"url": "http://creativecommons.org/licenses/
by/2.0/"
}
]
}
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® 7.2 Labeling & 31X

@ Labeling Structure

// JSON &4

{
"info": info,
“images": [image],
"annotations": [annotation],
"licenses": [license]

}

infof{
"name": str, // GI0JE{ A1 0|2
"description": str, // HIOJE{ A 4% (optional)
“url": str, // HI0|E| A1 SH|O[X| (optional)
"date_created": datetime, // JSON ILFI0| BFSOIEI ST/ A 12t

images{
“id": str, // O|0[X| OfoIC|
“width": int, // O[0JX| width
"height": int, // O|0JX| height
"file_name": str, // O|0[X| I 0|5
"license": str, // 2tOJMIA O|F (optional)
"date_captured": datetime // AR Bl LTt/ A2t (optional)

}

annotations{

"id": str, // annotation OtO|C]

"image_id": str, // 0|0JX| OO|C]|

"bbox": [x, y, width, height], // texto] /X &=

“text": str, // O|0[X|0] M E0l= &8 LI

“attributes": object // annotation S0|AFg}
(optional, 2Rt 7 |S0K[HLE FHEOEE=X], HO|= S0| 7|21 4 US)
}

licenses{
"name": str, // 2t0JMIA O] (license@tiIA unique of{0f &)
“url": str// 2lOJMIA LIE0| S0 U= &3

}
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// JSON OI[A|
{

"info": {
"name": "gk=2 OCRE text-in-the-wild G|O[E] A",
"date_created": "2000-01-01T00:00:00+00:00"
}
"images": [
{
"id": "12345678-1234-5678-1234-567812345678",
"width": 1920,
"height": 1080,
“file_name": "testjpg",
"license": "Attribution License",
"date_captured": "2000-01-01T00:00:00+00:00"
}

"annotations": [

"id": "87654321-8765-4321-8765-432187654321",
"“image_id": "12345678-1234-5678-1234-
567812345678",
"bbox": [5, 7, 20, 10],
“text": "oHg"
}
]

"licenses": [

"name": "Attribution License",
"url": "http://creativecommons.org/licenses/by/2.0/"
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[ [2202] 8 GIOJE) A7|0} & %2 JSON BIO|E] GilA| ]

GilAl HIOIE] &= JSON

1=

00

"actor": {
b e
"age": "20s",

"gender": "male"
13
1525
"age": "20s",
"gender": “female™

}

g
m
I
na
oy
oxt

Ast e

0.
0

b
"situation": " Q10| GIK]Ofl BtOF THAFS Y1 QlCkr,
“category”: “relationship”,
"data": {
"524": {
g
"label": "person",

e
1]
0%
ng
]
e
o

re
njo
»
i)
=
o
-]

"position"; { "2"; "close"},
"predicate"; { "1": "sit"},
"person_id": "152",
"text": {
“script”: "OF ®|OF. ",
"script_start" : 524,
"script_end” : 597,
"morpheme" : [[“O}"“IC"

24 58

O[DIx|

do
>
r
E-1
o3
118

ot
o
rk
k-
od
Hr

o|Ojx| Z+d ["OF","JKV"
= [”.”,”SF"]],

"intent": "question”,

"strategy": "QESD"

i
e

ki
"emotion": {
"multimodal”
"emotion"
"arousal": 2,
"valence™: 5,
"emotion_sub": "fear”
h
"image": {
"emotion™: "contempt”,
"arousal": 6,
"valence™ 3,
"emotion_sub": “dislike”

dislike",

@ID : 3008
@5TAUE: @Y RA=151 - 2004 X}, AL,
@SH Q=152 - 200 o4t Al
@ gelof Mxof tor kAt

i
12
[
30
(=l

2 4 AL,

T
=
oF.
=

b=

2lof T Ootel. e E 22(0f
)

”'sound": {

"emotion"; "dislike",
"arousal": 4,
"valence": 4,
"emotion_sub": "contempt”
b
"text": {
"emotion":
"arousal: 4,
"valence™ 5,
"emotion_sub": “neutral”
}
}

“dislike",

0|0
0z

P 00:00/ 01:23

oM ZtH b
) SiSanis QA {"ARRO| 2718 3 bRy )

*9| JSON T-&=& FH| JSON F=o| L& oAl
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"clip_id": "300873",
"actor": {
"151" {
"age’: "205",
"gender": "male"
"152" {
"age": "20s",
"gender": "female"
}

width": "1920",
"height": "1080"

b

"situation": " Q10| HIX|0f BfOF DX}

“category”: “relationship”,

L]
12
3]
2
n
o
ot
[
13

"data": {
524" |
g
"lab ' 241 5%
' R
13% AH 9% | 20 25 B 3HE
M AT E IE
%% 25 2 HE
244 BiE B HE
21K 27 Y2
b
"predicate": {
) LR
“"person_id": "152", [¢2 D]
"text": { gt
"script": "Of HOF. wot ~A3YE
"script_start" : 524, >3t AIE T Y
"script_end" : 597, 23 52 T
"morpheme" : [ S A
“OF,
"er
l
[
R,
NP
I
[
"o,
JKV”
1
[ un
S
1
1
"intent": "questio
"strategy": "QESD"
b
"emotion": {
"multimodal: {
EEEEEL]
"arousal™ 2, FEEFE R
"valence": 5, | ¥l 2% 2% 383=
"emotion_sub"; “fear"
b
“image {
"emotion": "contempt", | °loIxl &%
"arousal": 6, o|o|x| 2 47|
"valence": 3, olnlx| 24H BRFE
"emotion_sub": “dislike" [ olo/xl £+ 23
Yroundr:
"emotion
"arousal": 4, 24 28 47|
"valence": 4, |24 2y 383=
"emotion_sub™ "contempt”
s
"emotion": “dislike",
"arousal'": 4,
"valence": 5,
"emotion_sub": "neutral"
}
}
)
"QA" { "AIEO| B8 &1 ULt 4 )
}




06

NS5 o

Al GIOIH 3=

110IE2I2

We are aﬂway's Swreef *
4d a4 xe]

7to| =2}l &| ot o|=% AQIEFH|0 o= A%}
sl AQIEF 0| O|A}
Had AQIEFH|0] Foloimg
o= AQ|EF 0] Tpat

Jto|=ztel &y A&l AQIEH0] 01719
2384 Meth oi7gl
£8F 70lE| zolo1 el
4705 DME|3 =X thE
=y ETRI HEAL

HMEILEE 2 Hi=AM TTA zHol
430l TTA Mol

X FoE AQIEH|0|/ &0i: MSCHaHD, AOJE], ZHH|IFS2X|



06 Af

1.7[0|=2lele| 55

Are] AMIF A= A SFEIHIA(CV, Computer Vision) ZopollA] 227 e Q17tE o]
worelH ¥ wlolE= oy AFolA 7 BaAloln 7|24l HlolEot, Sd| 7|2
At Bl o2 2 Zofoll A B 7Hs e HEAQl Wi=rel B =i #7gol) B - H|ofEvh
HE5 o, Shgtole] 5 W fe|ols B2 H-&3 Aol AQF o] Al B2
/g HEAR S4 HolE S 71 AFHE AL 9= HlolE Al Ado] Qs dAsHH,
AT WAL Ato] 3-f 7Hs3ES 35 HlolE A& RHEofof gttt o] Zfo|=Ekele] A2
AP ApA| 3274 el 85 R84 Q1S4 85 tlolE M F5E SIRt HlolE E5, 7,
e AAe] HIE AYE A8t flste] 27w .

AR B e 7% B2 20%, E7E ASSHE 59 U EH $2 3050 tfstel g
BF 2319) 94 Hlo]el S Smlel 9iek. St Hole Al FHD shwel

Y, 23 1-32e)99] o]l jsons]¥e] Hole] A B W wjek R Y A
2 Hofol ] B4 4 JEE B9 AR 549 57, Ao U
0] 7%, 2% 52 T 90w, Aol Hol) 438 219 o]|Ao] Tk ofEo] 4

o] Zhol=etole Alge] E2 HlolE TEE I3 vole 5, 43, A4 A AR AHL

3.018 2AQle| H|=

3.1 QI8 EMete| 2y

A 52 58S 8 BE vl JRof| tiste] Human3.6M Datasets F& Q1-8-3}0
e don s Holg s BEQlA FofolA 7 HHEAoR &85 Holy F
3|

300 B2 BRo) st $4e AA A A AE nejstel AEA AAHL
NS BAARE £ 167 43S 7HI0 2 S48 xAE, yAE, AR FHE
ARE A -2 med,

L Q. of
&

3.2 I Jt0|=atRl Ee= ARt = 7[0| =2tQle| Hlw E

-

(=] st0=ztl bmE

=Y I=E ] Human3.6M in]
<|
LASHEE SN 1 3fBE AN 2 ]
: : (327He] ZFE0| QUXIBH SE0J= B2 1642 0IS2 CHYOZ g)
2 S5 28 25X 28 s
(Et S5 222 7|2 ExT N2y SXOZ 2a))
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Nie SA2I0IE Qlst

=4t HIOIE 2= 1101S212

Guidelines for Keypoints dataset for Human Pose Estimation . ‘

o] Thol=etele Agte] FAvlole] 4ol e £43 FHlaeo] Bi AW AN Hole

BUgRe FAERE ARE TAE] gtk ¥ Jlo|=eklelqt o 25E HolHEe] dA U

S92 918 TAH WA 400 il AXBE 5] EolE} il 8 7)1 GolN EgEo] e

42791 Y42 o] 3] JSON Fefe] Hole] Ee Al AN 52 BRE 7]z S}

ou g FAoR TAHM WHAL o83 AHAS 9F Zo|th. F BRo| oy BEHS
=]

AAsE] 8l 2 27e] et A E F7ER AA .

3. 80] ¥2

® 3.1 A= H(visibility flag)
— WEo] A ERE
G/ Hroll 9lof HojA]

HoA F= WE 1, 47

F¥sh= JEE TR olE S0f Ao o] FE5e = BEo
= | Slou o =4 Sl sl 7AA

§o
|
E=)
il
o
o2
o
)
1
2
ri
o)
]

o
i
juhi)
ol
i)
£
it
-+
oX
ok
4 5
30
i)

® 3.2 H|O|E{M|E(training dataset)

— 85 M E(training dataset) : &S t5A17]7] I35t Hlo]E AES] YRE

S

o
T o\

i

JE (validation dataset) : 3t Ho|E]E H83F Bulo] ANE Hr}slr] 93t tojg NES)

e
.

— 37} M E(test dataset) : @S HAESFY| Q3 tjo]E] MES] YHE
— P HE F 7R HexHog EAFO R qoJu|st ATE =& T #of slal H|oJE NEES

AAA 0.2 LrEfUof stal g7 METL Sk HESH -2 54 7= Addsfof ¢
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Lo|2E o]Fo] S WA |t o]E Qlal|A] dlo|g7} ete] Wl |4t Y 4 At
o|¢t 22 AES WA 817] YaliA] TLefzmo] B IS FA GOHA T E 7hRo] ThEE
2L “SdY“(Clean UP) o|g}al 3t}

® 3.4 E2|AH

FEFRe Yol =R MY & £ et BE AHE 1E0hE A9AE THERIth 2 Ao

A5 BPAQ BT 290171 ofd AZESo] 2 o]RolF ERA R LA Het, o] B¢
PN olge] ZROZE SAOl FFA SOl ESAE =717 ol A o] 3% 27H]

AILELO] ESAE SA weia (e A%) 2 4 A= 254 ¢) EFAE W0l &E A7

ok ofef &L 75 fIsiM o] 2RI} sh=gofo] A4to] H Qsit.

@ 35 EfTCE

—EHIits %

M

FEA] 94191 00:00:00:00 0.8 FAEE Al:EZ: Zg9)S =3t} o)A ro)
7|&9] o= oA ThE 27 o] AHE 7|Estal 11 7|53 e AHE

ol ATEE 71 E3h=tA St iAotk 2 o A% 271 &f Aol gt AH|E w3lelal 715
ANE 22 A S 2] S8l Bl FEE ARES Ol ERIF E9] 7] & A7HS KT} 5 Algtol Egst

4. 2o

« HPE Human Pose Estimation

5. A2t S5 24 HOlE| 715

A B2 QP ElolEl: A A4 ol et Hole A5, GA/olnlA) /ol wElol ] Yol e
BREL Hlole] 713, Blole) A9 % 3uAZ 74T

=
c oA o $AF A] oF 450UH8 dataset(Bi 2T 3zeQ), Wt 75% G4 200 29

—Ulwa, ©

712)0.2 H)aiAel MS COCOQ0YH 1) ET} 208} 71 e
o AT} MR et 82 BEA ARR

1) MSCOC Keypoints Dataset http://cocodataset.org/#keypoints-2019
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[ [221] blolg 7% Z2AIA )
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uy By = > ClOJE £
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Born detection 2X A4 (MEFH) ]— A& HI0[E Al MM
[ [21] 7= dojei )
on x2 HIC|@ 22 (o]1a]by| 2D annotation
SLER (avi) (jr@) (json)
7|, oln|2X S5 50015 o ©t 4,500,000
o 300 7] AlLI2I2 200,000 % 4,500,000 (3D 2 400,000 Z8)

3% MR 200t 22 £ 20 2210)| thshA= 3D annotationS Z&tst 1 @

alo

+ Human3.6M oAl 79~ A trainingd]] 488 ¢ BE TS AHEsA] o, 522¢)
rAo 2 MEFE|A training setO.Z A7) L3kl 502 HA SR MEHIA] training setS2
27)% st 5 739, A5l Aol A9 §l5.(50= 89 7HA 0 = MEFSHH 60,0007 training set
=R A AREH)

« ZE Q) ApHY HlolE g diversityZF dubt HAL, SJn]QlE statisticsE AU =A7F 5251
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HS SI 2 ) JY
1 PES 27| 4128
2 PES =iy 2,016
3 PES 2| 2,112
4 PES CIAF (ZR+E) 3,840
5 PES CIAF(2EST)) 3,840
6 pJES OIAF (242) 1,440
7 PES 2 2,112
8 PES Mg 3,360
9 pJES )| 2,304
10 pJES N 2,304
11 PES Hz 2,688
12 PES Ak 227 3,072
13 PES 4 2,304
14 PES HI5} X|A| 2,304
15 PES eS| 1,920
16 PES =LY 2,304
17 pES == 5,184
18 PES EAE 2,304
19 ES RS | N 1,440

20 olnI2H Qb 9,600
21 o= thA (O10IZ) - 0f2i Y 14,400
22 o= A (28 Q) - o2y 14,400
23 oln|2H HHA (AXX) - Of2F 14,400
24 o= 7|4 (VIED) 3,840
25 o=y 7|4+ (TXHLIOfr) 3,840
26 o=y oA (E2) 3,840
27 Slaf=es =E R 2,880
28 o= HOIEE |0l 8,640
29 o= SEg01d 5,400
30 on|=x E[TL (AME) 1728
31 on|=x SNEINE) 1,728
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HS SHEF = Y
32 o0|=2x] O () 2,304
33 o|n|2x OF (HHED) 2,304
34 o|n|2x = (E2E) 5616
35 o|0|2x] =7 (%8) 1,728
36 Q0|2 =T (AZ) 2,880
37 o|nIEx =T (HY) 2,400
38 o0|2x] HIEDIE (ME) 3,600
39 Q0|2 HIERIE (ZIAE) 3,600
40 of|2x =7 1,728
41 o0|2%] S=0M7] 1,920
42 ojnIEx SHEZ Rt 1,728
43 of|2x] =cl} 3,072
44 olb|=2x =4 28t 4,032
45 ojn|Ex Eith 27| 8,880
46 of|2 NESRLP) 3,072
47 SIafi=es =T 2,688
48 ojnEx g (52 So0i=2P)) 1,728
49 oi|2x] HEW=71) 1,728
50 oniEH Zord 9,216
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O 5.1.5 7|2} AF

HD Camera 1
sensor : 55 pm x 55 ym pixel size

Global Shutter

10 ps (0.01 ms) minimum shutter speed

1920 x 1080 maximum resolution

3800 ps (3.8 ms) maximum shutter speed
Image Processor :

On-board H.264 video compression (CAVLC 4:4:4 Intra Profile) with Constant Bit Rate
(CBR) and Variable Bit Rate (VBR) compression options.
I/O : GigE/PoE (1000BASE-T) Ethernet .
Isolated Sync Output (for driving an eStrobe)

Lens & Filter : 850nm IR bandpass / 650nm IR cut filter switcher

HD Camera 2

Sensor : 13.2mm x 8.8mm CMOS , 3:2
Lens : F4.0, f=7.9mm

FoV:84=

I/0 : Multi Fn USB
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JOINT HE BVH 3D JSON
QEZ Y JOINT RightAnkle right_ankle
QEX RS JOINT RightKnee right_knee
QREXZER JOINT RightHip right_hip
2% =5 JOINT LeftHip left_hip
X 2= JOINT Leftknee left_knee
21252 JOINT LeftAnkle left_ankle
=4t JOINT Hips pelvis
= JOINT Chest thorax
=R JOINT Neck neck
Oz JOINT Head head
RER &5 JOINT RightWrist right_wrist
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« Al AES E3)) o|u| XS cropste] B4 H9)
+ Mask R CNNE &8 A5 & dAS
. A o]u]z] ZJEE_ 3235
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QIZX|s HIO[EM % 7j0l=5

£ S| He=
S Q1AEHE THA| & LFRo] 20HA| R LA
UokS A9 olH ZefQle] BAYRE thAste] A%

[ [2226) 2= 7

2= ofalx|

2 toe] JSONZH &

[ [2 8] 2, 3D EHEEE JSON 22 &4|

2D Json ZOHAH

{
"images":[
{
"video_no":102, "img_no":17991,
"img_path":"/studio_B1/20190701/3-1/3-1-08~
Camera 9 (805316
625)_299jpg", "width":1920, "height": 1080, "action_
category":"2|"

}
]
"categories":[
{
"supercategory":"person”, "id":1, "name":"person”,
"keypoints":[
"right_ankle_x", "right_ankle_y", "right_ankle_view",
"right_knee_x","right_knee_y", "right_knee_view",
"right_hip_x", "right_hip_y", "right_hip_view",
"left_hip_x", "left_hip_y", "left_hip_view",
"left_knee_x", "left_knee_y", "left_knee_view",
"left_ankle_x", "left_ankle_y", "left_ankle_view",
"pelvis_x", "pelvis_y", "pelvis_view",
"thorax_x", "thorax_y", "thorax_view",
"neck_x", "neck_y", "neck_view",
"head_x", "head_y", "head_view",
"right_wrist_x", "right_wrist_y", "right_wrist_view",
"right_elbow_x", "right_elbow_y", "right_elbow_view",
"right_shoulder_x", "right_shoulder_y", "right_shoulder_
view",
"left_shoulder_x", "left_shoulder_y", "left_shoulder_
view",
"left_elbow_x", "left_elbow_y", "left_elbow_view",
"left_wrist_x", "left_wrist_y", "left_wrist_view"
]

3D Json EOHHH
{
"images":[
{
"video_no":102, "img_no":17991,
"img_path":"/studio_B1/20190701/3-1/3-1-08~
Camera 9 (805316625)_
299 jpg", "width": 1920, "height": 1080, "action_category™:"
2"
b
]
"categories":[
{
"supercategory":"person”,
"id":1,
"name":"person”,
"keypoints":[
"right_ankle_x", "right_ankle_y", "right_ankle_z",
"right_ankle_roll", "right_ankle_pitch", "right_ankle_
yaw",
"right_knee_x", "right_knee_y", "right_knee_z",
"right_knee_roll",
"right_knee_pitch", "right_knee_yaw", "right_hip_x",
"right_hip_y", "right_hip_z", "right_hip_roll", "right_hip_
pitch”,
"right_hip_yaw", "left_hip_x", "left_hip_y", "left_hip_z",
“left_hip_roll", "left_hip_pitch", "left_hip_yaw", "left_
knee_x",
"left_knee_y", "left_knee_z", "left_knee_roll", "left_knee_
pitch”,
"left_knee_yaw", "left_ankle_x", "left_ankle_y", "left_
ankle_z",
"left_ankle_roll", "left_ankle_pitch", "left_ankle_yaw",
"pelvis_x",
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}
]
"annotations":[
{
"iImg_no0":17991, "person_no": 1,
"bbox":[
842, 445, 1154, 936
]
"keypoints":[
1077,784, 2,909, 529, 2, 866, 419, 2, 875,
520, 2, 1067, 793, 2,918, 558, 2,909, 525,
2,827,400, 2,767,460, 2, 1077, 529,
2,796,393, 2,777,383, 2,767,393, 2,
995, 424, 2,822, 448, 2,767, 383, 2],
"num_keypoints": 16
I3
]
}

"pelvis_y", "pelvis_z", "pelvis_roll", "pelvis_pitch",
"pelvis_yaw",
"thorax_x", "thorax_y", "thorax_z", "thorax_roll", "thorax_
pitch”,
"thorax_yaw", "neck_x", "neck_y", "neck_z", "neck_roll",
"neck_pitch", "neck_yaw", "head_x", "head_y",
"head_z", "head_roll", "head_pitch", "head_yaw",
"right_wrist_x", "right_wrist_y", "right_wrist_z", "right_
wrist_roll",
“right_wrist_pitch", "right_wrist_yaw", "right_elbow_x",
"right_elbow_y", "right_elbow_z", "right_elbow_roll",
"right_elbow_pitch", "right_elbow_yaw", "right_
shoulder_x",
"right_shoulder_y", "right_shoulder_z", "right_shoulder_
roll",
"right_shoulder_pitch", "right_shoulder_yaw",
"left_shoulder_x", "left_shoulder_y", "left_shoulder_z",
"left_shoulder_roll", "left_shoulder_pitch", "left_
shoulder_yaw",
"left_elbow_x", "left_elbow_y", "left_elbow_z", "left_
elbow_roll",
"left_elbow_pitch", "left_elbow_yaw", "left_wrist_x",
"left_wrist_y", "left_wrist_z", "left_wrist_roll", "left_wrist_
pitch”,
"left_wrist_yaw"
]
}
1
"annotations":[
{
"img_no0":17991,
"person_no":1,
"keypoints":[
1077,784, 2,909, 529, 2, 866, 419, 2, 875, 520,
2,1067,793,2,918,558, 2,909, 525, 2, 827, 400,
2,767,460, 2,1077,529,2, 796,393, 2,777,383, 2,
767,393, 2,995, 424, 2,822, 448, 2, 767, 383, 2,
1077,784, 2,909, 529, 2, 866, 419, 2, 875, 520, 2,
1067, 793, 2,918,558, 2,909, 525, 2, 827, 400, 2,
767,460, 2,1077,529, 2,796, 393, 2, 777,383, 2, 767,
393, 2,995, 424, 2,822, 448, 2, 767,383, 2
]

"num_keypoints": 16

},
1
}
[ [2 9] 2D, 3D ZHHE JSONEY 24 ]
a= LS
video_no GBS
img_no O|0JX| HS
img_path Ol0IX Y &=
action_category A ER
keypoints 1670 22 g
person_no O|0JX| L} annotation CHAL AfEt 1S
bbox annotation CHAC| body box

num_keypoints

O[OJX| Lff 204X|= 2E9| =~
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© 53 Ho|E{ AE

« 209 2¥9] 2D annotation HoJE] AZol= 10% 4

=
o] s, 10% AE A4 AAE 20 S sk e Sl
o1& F HAE Holeol thate] keyppoint FE3to] WE0IZ & HolE 9 HILE Ftol
AZH NS 48,

27} Aloko 2 WHEo17 3D Eloe] AZL 9= Tx HolElE shssle] 24T e} vl TS Fato]
Ass 4
[ [=10] Hiolef 2= =xt )
FECH Mis =zt M ZA0(
- 3.1 2D ElOfE} 25 ground truth GIOJE{R H| 5101 s 215 Hiot e
a3 32 3D GI0JE} 25 =9 oz o= X GjojEiRle] Hl 25 ot el

053.12DH0|Ef A

2D dloJg H3-2 COCOONA Al-g-t= B2 Arg-sto] 7L

S REle o] AREE 31 9l Simple Baselines for Human Pose Estimation and Tracking (ECCV
2018) of MSRA? & A1-&.

A 50%2] H|O| ]S train H]o|E] 2 3}o] St

W A] 50%2] glo|Efe] thate] 10%4] 5712 HIAE wo]E A4,

7} 57)¢] H|AE dlo]gof| thste] COCOON|A Al-gdl= EE B7F 3

5719] glojE] Ao A TEE 2 F7} Ay} 8le Eslo] =

05323DG0|E AZ

] v 2ol A& validation setS M E & LEslo] 2%

B Ao A 7 geld s UEY A F X2 HlolHE YEUlolE 2 ARgSto], A T&
BAS SEA7|A, o F 7o R 53 FEAAYS E3f 3D A T4 FE AR FEEE
human body2] 167} keypoint®] 32+ 2325 %

B ACA i g2 g WE A 2 AN A 9 FE5S A B4 HiojE&
PHH|OJE &2 ARgsto], A B4 BelS 3hEA7]0L, o] F 7|HEe R &5 FEAAHS Bl 3D
A 54 F2 A7E 25 human body?] 1671 keypoint] 33+ &2 A%

o] R Aot = Wk AIEo|A ZF TAEQ keypoint 33+ FIEES H|WslY] HFEE St
F2EHA A vl BAE ARS

Z 32 gloJg &= MPIY, COCO, human 3.6m 52 Z70E 9= HoJg % U=
Q

Fgst ©
Hgete] 8

2) [1] Xiao, Bin, Haiping Wu, and Yichen Wei. "Simple Baselines for Human Pose Estimation and Tracking". ECCV 2018
3) http://human-pose.mpi-inf mpg.de/#evaluation
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* 2 CHAIREID, HMIM2], SHANE, R Bk R A|7| BX, U2 2E S

1o oo [=] o = =)
« TR CIEMERHE2 (38 51-5)2] 2f QAH FAES &ESIULCE
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[ 1722 5.4-2] () 22 0, (b) AT 0A ]
. Accessory
a Al
., Accessory
4 4 18061801
, All
4 4 S00
Expression
4 L L0
, lumination
. ) EO1
. Pose
_ y, E02
) EO3

(a) (b)

0542 HO[EfH0|A 1% F83IE 93t B2z &8

- 29" o oju)A g ek WH B 2A0RE ANTOR AR 98 £ Awsicl

Fasiry.
[ (22 5.4-3] BIOJEMN Z44: O|D|X| XIS 14 OIA] ]
» mpy g

heam

HAF, AFOT FFEL AR T2 ofuA S
A5goRH Z5 o] M2 747t 7HsabA o3, 47t R olmAE doleolx A%
NASo]| A AsH= 2 3Hct.

1 U=

© AARFOR BE EFH onA o thet A AeE

0543 g=¢l oA o[0[X| Hlo|E M Rad AE

o o

dolEel RERE AZE7] A, LA fEH BS

H A A% (Cross
Validation) %4& &8¢ 4= It
< 7PNEE A= 4 Al galE|EE B3 2 HolEilE ASelEs & 4 gloH, & HoEAlE o] 83t
et 2Ho] s 7t == 718tsH Y (Pre-trained model) 2 # Ho[EAlE H7lelal, o]eF A
°
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07 &t=l ot o|o|x|
( [12! 5.4-4] HO|EX RFM AS 0|Al: N-Fold Cross Validation (N=5) w
iSrall  Fold 1 Fold 2 Fold 3 Fold 4 Fold 5
Test Training Training Training Training
Training Test Training Training Training
3t=20l ot
O|OJX| ClloJE{Al Training Training Test Training Training
(KFace)
Training Training Training Test Training
Training Training Training Training Test

47 23} o] = dolgH o] AE WA 41 3, AXA F= n7l] HolEAMOR U
o|%, afito] HolEAl (BIAER)S Aelst ymz] HolejAls ggate] 7|7 Al ¢1EES

53t 2, s BElo) thst HIAES PS4 At
2EE nil ¥HE8t (Iteration) &, 7} Foldol] tsh /3% HIWLE 53 £ dlojE|Me] faidS

]
=

_l

o
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I3
fs
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o
o\
muss
4>
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[ 132 5.4-5] HOIEI R54 ZZ OIAl: Cross Validation )
Validation 1 Validation 2 Validation 3
st=tol ot o] x| . Training
HIO|EA! (KFace) Test Training —_—
o Training
A2 [|0|EJAl Training Test
Test

- EOE 8 ASoRe 7] IR o] 7195E vdet &8 HolE Mt Sk s HlalE
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1) LightCNN

=% : W. Xiang, et al. “A light cnn for deep face representation with noisy labels.” IEEE
Transactions on Information Forensics and Security vol. 13, no. 11, pp. 2884-2896, 2018
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« Github : https://github.com/AlfredXiangWu,/Light CNN

2IBX[S HO[EA 715 710|==

+ LightCNN-2 CNN7|9He] d=914] galg]E 0 2 7|20l 2a3k= LFW, YTF, YTC, MegaFace, IJB-A,

[JB-B do|EjHjo] A5 &85t 8t Rdlojoh
+ Light CNN& Held 720) wet & 37je] wlo] ZAjsin), 2 mde ofe) He} 2o 728
7},
( [£ 5.4-1] Light CNN-4 Model W ( [E 5.4-2] Light CNN-9 Model W
Filter Size : . Filter Size .
Type Stride Output Size #Params Type /Stride, Pad Output Size #Params
ﬁ%f;;ll 9x9/1 igg N gg X 22 TIK Convl 5x5/1,2 | 128x128x 96 | 24K
- X L - MFMI - 128 x 128 x 48 i
Pooll 2% 2/2 60 x 60 x 48 - Pooll X373 T 61 X 18
Conv2 5% 5/1 56 X 56 x 192 | 2304K 00 x 2/ X ba X -
MEM?2 R 56 % 56 % 96 R Conv2a 1x1/1 64 x 64 x 96 4.6K
Pool2 2% 2/2 28 x 28 x 96 - MFM2a - 64 x 64 x 48 -
Conv3 5% 5/1 24 x 24 % 256 614K Conv2 3x3/1,1 64 x 64 x 192 165K
MFM3 - 24 X 24 x 128 - MFM2 - 64 % 64 % 96 i
Pool3 2% 2/2 12 x 12 x 128 : Pool2 2% 2/2 32X 32 X 96 E
Conv4 4x4/1 9 x 9 x 384 786K Conv3a L%TfT 32 x 32 x 192 18K
MFM4 - 9 x 9 x 192 - MEM3a . 32 % 32 X 96 -
Pool4 2x2/2 5 x5 x 192 z Comnv3 3x3/1,1 | 32x32x3%4 | 3K
o - oL SR MFM3 . 32 x 32 x 192 .
MFM_fcl . 256 g o2 X :
Totl - - 095K Pool3 2% 2/2 16 % 16 x 192 ;
Convéda Ix1/1 16 x 16 x 384 T3K
MEMda - 16 % 16 x 192 -
T E A2l | _ Convé 3% 3/1,1 16 x 16 x 256 | 442K
[ [25.4-3] Light CNN-29 Model 1 | & _ e |
Filter Size ) Conv5a LG/ 16 X 16 x 256 32K
Type [Stride, Pad el R MFM5a - 16 x 16 x 128 ;
Convl 5% 5/1,2 128 x128% 06 | 24K Convs 3x3/1,1 16 3 16 x 256 | 294K
L s Ll MFMS - 16 x 16 x 128 -
= T == - Pool4 2x 22 8x 8 x 128 -
Conv2_x [ 3% 3/1:1 ] x1 | 64x64x48 82K fel R 512 4.194K
Conv2a 1x1/1 64 x 64 x 96 4.6K MEM._fel - 256 -
MFM2a - 64 x 64 x 48 - Total " 8 5,556K
Conv2 3% 31,1 64 x 64 x 192 165K
MFM2 - 64 x 64 %X 96 -
Pool2 2x2/2 32 x 32 x 96 -
Conv3_x [ g o iﬁi ] x2 | 32x32x96 | 662K
Conv3a 1:x:1./1 32 x 32 x 192 18K
MFM3a - 32 x 32 x 96 -
Conv3 3x3/1,1 32 x 32 x 384 331K
MFM3 - 32 x 32 x 192 -
Pool3 2x2/2 16 x 16 x 192 -
Conv4_x [ gigﬁ:i ] X3 16 x 16 x 192 3981K
Convda 1x1/1 16 x 16 x 384 73K
MFM4a - 16 x 16 x 192 -
Conv4 3x3/1,1 16 x 16 x 256 442K
MFM4 - 16 x 16 x 128 -
Convs_x [ g i gﬁ} ] xd | 16x16x128 | 2356K
Conv3a 1x1/1 16 x 16 x 256 32K
MEMS5a - 16 x 16 x 128 -
Convs 3x3/1,1 16 x 16 x 256 294K
MFM35 - 16 x 16 x 128 -
Poold 2 X 2/2 8 X 8 x 128 -
fcl - 512 4,194K
MEFM_fel - 256 =
Total - - 12,637K
- Light CNN-29 m8e] 9% 914 4J0] 7 00, 31 Githuboll ] 37} $31ei5 2 7] st 2l
(Pre-trained Model)& Th-=E & Q14] 1| 7o) &-8-8 4= Qlth

A R EE A=

sl s LdaLelEe s 7

=
2
o
N
i)

b O]%
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2) Progressive Growing of Generative Adversarial Network (PGGAN)

« =1 : Karras, Tero, et al. “Progressive growing of gans for improved quality, stability, and variation.”
arXiv preprint arXiv:1710.10196, 2017.

« Github : https://github.com/tkarras/progressive_growing_of gans

+ PGGANZ & olm|x] B4 7]&9] 7|& GANHT} 1go|l=d dss 2
=91 CelebA (178x218) E|oJE1Q1 CelebA-HQ (1024x1024) H|o|EjHo]AE &85t Rdofzfal & 4
AT

-

(|22 5.4-6] PGGAN 7=

G Latent Latent Latent
+
| =
H [
i ——————
! f O
i i II II
1024x1024 |
R. BR. - B
: iReals i iReals . iReals
D P P 1024x1024 ]
H . [ ]
H [ 1
L [—]
. [E—
| s =
L ]
b

gojolE A= 25 Sl 7ISHET FE S5 oA Y AeE A daFFolga & 4
AT

+ 919 Githubell X} PGGANS] 37 daigj& 9l 7|ehs RS U2Ed 4 glon, o) &§3t
olm|#] B | A5 HAET} k53l

.« B GO FEBH 9l QhHOu]A] TS PGGAN B9 3802 83 & 9lom o5
B3l gl A Bazol WA s Yare]Ee A 7o) s A0 R oldaTt

® 55 32l oFH o|o|x| CoH &&

0551 gt=l 2t o|ofX| HO[E{ Al the| S7H et

« QP oA HolEAlE 7Nl HHE fEol RIS Ho[E2A, A5 54 52 7|doA 9] &8
A1 A, 7 a gk A7} A=Y of oF gt
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QIZX|s HIO[EM % 7j0l=5

[ [ 5.5-1] BlOJE 27K &= 2 27 ¥ )

=Y 371 Ee

ong 212 GloJE), s
=

Moig sta o

HH2| £ s T2

otz o1y SHs @l FIAE AC

o= wsp)| St QI HIAE AT

MHIA P HIZLIA D8 91 M Il 2jme

- olof Sate7|&d T ol TlolE] B MERIA AJARLS &L, NP EAES WA SHHA
S, A2 BL 7| QoA H| A AFGE L HolE T4S 7t 5 YR s

- R, AR ES 8] I AR A ERE o7 AT B4 F8ol the TH 5
Wil glom, 498 BHOEE Holeo| 28 AH TR 2L, & RANS AT 5 LS
st

+ 3 BYA) ID AR olele] delel DS TFste] AFHES sgom, AL 5
L ofuet JEE AT 91, KISTUlS] Bebauol tloleuol 2% 44stel o% f2&

- olol w2t IRB A AR AL Ssto] W AL s REE sk

[ [322 5.5-1] 32291 Qteio||X]| HIO|EW! CHel ZH REE |

ool 51 QX
CIOIEA 23 Al OPEN INNOVATION HUB (RI3Xs HEHYZ 22 H3)
SuECoE B [
- API 2 (BIOIEIA! e, AISHH S) ZoH

- CIOJEN @F 24 Xig

HERH

a2/ Q174

KIST 13 Hot tHEHEA AJAH

- —_——

KL o=uepisens

Korea Institute of Science and Technology
(KIST : 712 20t 271 91724
I0|EfAl |2 - EHOF MH (B2l QFHOIOIX| HIOJEIA! X&)
- 018X P st S KIS

- k&= 22 (Trained Model) HIE

el
0>
I
HJ
ne
2d
o

5%,

JHIAEAAN 2L = AlHub AFRIES E3f o ofw]A] HoleAMlE edstal HId

Q=S A 25S P}, ofo] ek A28 e FAES shck

4>
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07 8=l ok ojux|

C AT BH B8 A9, 718 U BE A Sof vhet ZE F HolHAS ATHES s, A
2402 ekt 71999 Aol SasA sHe ATA UENDE AT o}, o] F Msa
A28 ol S48 A o) ST RE 7)9l] AT ehEg

+ YA BH O 719j0] HlolE MEEkA A ARIS o] 83 49 AR Bok BAlglo] Tl HelHE
AR ALY 4 UEE Hlo]E P U S APIE s)el HEIEE st

 K-Face Database #8-8 9% API P2z Thash Zon), 2 Jhol=etelol i AERS
(Tensorflow) H&d Z# QA= &850}

. B Jlo|=alelofA] AAIBHE APIE ThFst Halyd ZadYa 2 ] G, THE deje] AP}
ZAT S ) o ARgATE Eole] ZYYTo] W2 MFA FH3H= A= A3

[ [225.5-2] 3= A1 24 Q0% )
© 3% HlOfEA 47 OB HANY @ TainngHEAI MY @ Testing HEI 43
- - - StAE| EP“ EI:-II
Al Ccll 5HA Al5 9ET HX =
dataset_tool.py config.py Ejl B st5 Ml HIAE AlsH
- K-Face O|0|X| II2SS - TrainingOll XA ClIOJE{A! & - config.py Ofl st 21t - SISEIHERIE 285t
tensorflow7} 817| EicH ShE 2ty HF elet Z(result_dinoll sk 22t EIAE AlsH
tfrecord CI|O|E{2 Bt OI0[X|2t st&E FHIt S0
U= pkl DY SO MM - M3 0[Y HIAE 2
- IR BIA HEZ 0/2510] - test_lightcnn.py
22 cropping 3 H&I} - HIS OIY HIAE 2 + test_pggan.py
RELE|, SHACO) 2t . train_\ightcnn.py
OIDIX| 2P} i K - train_pagan.py
(04, shAT=el A2,
(512x512))

@ st TlolHM 34

+ AEH: dataset tool.py

- 2 gYd 2 gk5o] ARRE oJnjXES &Y, HINSES ZH|YYToA HlolEHE BT
S ==
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[ (72 5.5-3] &t HIOJE{M 444 A=(dataset_tool.py) E2 3 ]

B Anaconda Prompt (Anaconda3) — O *

haze> D:WHKISTW codeWK—Face>python dataset_tool.py create_kface —h

unsage: dataset_tool.py create_kface [-h]l [-—resolution RESOLUTION]
[-—session SESSION] [——1light LIGHT]
[——emotion EMOTION] [——camera CAMERA]
[——shuffle SHUFFLE]

tfrecord_dir kface_image_dir

Create dataset from a directory full of K-Face images.

positional arguments:
tfrecord_dir Mew tfrecord dataset directory to he created
kface_image_dir Directory containing the K-Face images

optional arguments:

—h, —help show thiz help message and exit

——resolution RESOLUTION
Select resolution type. Input one of three types:
High. Middle, Low {default: High>

——session SESSION Select one session type [SAA17E0A06]1 (default: S8601>
——1light LIGHT Zelect one light type [L1“L38A]1 {(default: Li>

—emotion EMOTION Select one emotion type [E@1. EA2, EA3]1 (default: EA1>
——camera CAMERA Select one cameraldegree? type [C1™C2A]1 (default: C?>
——shuffle SHUFFLE Randomize image order (default: 1>

Example: dataset_tool.py create_kface datasets/mys/tfrecords/dir my/image-sdir

« g8k Ar sk HlolE 9 4 = (resolution), AA|AIE] (session), 7 W& 9 Al7](light),
37 (emotion), ¥=7} % (camera), Hlo]E F2H9] 415 (shuffle) Ft= =3I

« HR Y HEA JRE o] &oto] Yl B VIEQAE APAZE 5 UEE sfdol 9A Ho
Cropping 3 0], HIXEZ29- 2|l 7} HoJHE YEs Fof 9lo
S Et Yol EAafof it

2> 3

o

@

righ

4

73 4%

=]
= config.py

o R

A olole Al FH Yl sk S A4 o2 ] Sid

8 W

— data dir: $1) ¥ 39S F5) A5E vlolelt Aol tlse
— result dir: Sty AikEo] AFE tHAED

— 7|84 0 & single-GPUR A7 %] o]

3 AA 7k

fLiok

>0
)
9
c
S
&
i)
f>
o
oM.
o
FJ

!
)
1o
N
1%
4
oxX,
o

@ Training YEY A 474
« B 7to|=ekeloM & S5 EE PGGANS CA| 2 A3l =S sttt
« AETY : train_pggan.py

« 5% :PGGAN Yl &5 I T & o|& APA|A HEL A sh5-& X18st
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07 8=l ok ojux|

RPN

1. 91¢] @H€] ‘config py’ ol A &}
2. ‘python train_pggan.py’ & 4 ‘3,46}04 2d gk 15

3. ‘configresult dir’ We] A3HE 841 7Hs

4. GPU Aol w3 ARHS T2, S &5 & A3 24 18 71

0%
>

fy
Fk?l
E
S

@ Testing U EL 2 47
. E 7to|EaRloA = S5 E PGGANS AfA| 2 ATt E St

TEH: test_pggan.py
« =5 3155 PGGAN HESQAE o] g5t BIAE Bl A} 24 113

[ [22 5.5-4] 3140| 225 PGGAN HIEYTE 0|23t 0[0|X] 0| 444 FE(test_pggan.py) =2 &3

B Anaconda Prompt (Anaconda3) —

(bhase? D:WKISTW codeWK-Face>python test_pggan.py test_img_pggan —h
uszage: test_pggan.py test_img_pggan [-h]l [—pick_latents PICK_LATENIS]
pkl_path save_dir

Generate example images from trained network.

positional arguments:
pkl_path Input pkl data path including pkl file name
save_dir Directory for saving generated sample images

optional arguments:
—h. —help show this help message and exit
——pick_latents PICK_LATENTS
Pick latent values to generate images C(default: [561>

Example: test_pggan.py test_img_pggan datasets/myspkl-spath mys/savingsdir
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o] }O]E?Jr?lf’«] %’-‘1% 3% 4 I 5 2FY AAE $18 X-Ray Scanner FH|9] IS

= AEHE V)& RololN BeE s
%9 ]U]XISE} Annotation AR A2 1&235}7] 98t rlo|=glel e Holsty 1S
QI Aot AR A& AL 918l A= A
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22 2%
o] 7}o] =2}l X-Ray Scanner gH] ol il = ThFet 54 EX(HsiEs 2 A wiA)E
50 2 g7 317] 93l E 238t Al(Artificial Intelligence) 8458 o]0 A9} o] -Eo] A HRHE
T/do] Hrt.

1. X-Ray Scan Image
T R HALS 7|HEO 2 S Ho] g Al A7) AMHIAE St A& 23] 53} Zo
T2l vt TS o] &3}o] HlojE S AR
3% Scan Image+= 74 =5 FEIQ] Png FEZ /38t Gj=rolut 1m0l gli= olm]A]
WS BRE sk glom A B0l HlBA 270 olu|A| ] A
A} sted 113y St

. Annotation Information
X-Ray Scan Image Ul st 54 2A4(flelEF & A 2355 tds ez
/351 o]of Tk Al SH5-2 93t Annotation HE-E- A|2FH)
7] CoCoDatasetZ™M& 7|&0.2 HEPEE A3t oju|zuj2] E4E Bounding
Box / Segmentation © & Annotationd}o] Z3te]o] A3},
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QIZX|s HIO[EM % 7j0l=5

Qo= = ANHI0I OIOIAI
GIOIE }=

Building X-Ray Image Al Dataset for Hazardous Materials

EE dago] ofuA foly #£&5S 918 dAel o kEo]d AE A AsHo]
FENFE(FEIGFIA A|2016-10915: F-37] W §IIFA] SeiER) 7es el AR89 B3
ST ES ti7]|d R AFAa v FA4 EFAE viA)S e R tlojE-Ae L&Al ofo] tigt
Annotation FRZ AL Al 7|5k 2ks B2 7] et Hlo[E-Al 15 B E5S o=
St
olu|#] HoJElE= X-Ray Scane E3f EEE+E Pseudo-6 Color thde] AlZE o2 Mgshs =y 33
Ftol] 2 AX|E = 1] A RAR] AlF o & s
(A ZA} : Rapiscan, Smith-Dectection, Astro-Physics)
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o TE AER TA] A 2016-1091F F27] U W) 24 Y8 =
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08 2[slil=F 22{0] O[D[X]|

5. 0|0|E{ &%

® 51 =3 57 X o[-l 2k 4HY
glolE Al 758 913 &3 2 Hlold Al % A& Q8] FER IAE FEsto] ofieh o] 49

s},

[ [2201] 2IsHE2E AA#0| O|0|X] HOJE-A! Lh] ]
FGIESE 90% XYoiA 10%
£2 5= EEF 00X = 0oy ¥ 22 S5 EEF 00X = GolE ¥

Etoy 15 800 12000 | HEE 15 500 7,500

s 25 800 20000 | usB 20 500 10,000

210§ 25 800 20000 | =E= 20 500 10,000

CEEES 10 700 7,000 | Tablet 10 500 5,000

EERS 10 700 7000 | ssD 10 500 5,000

Z22= 5 500 2,500 HDD S 500 2,500

ALt S 500 2500 | SAFYSIE 3 500 2,500
2}0|E{7| & s 500 2,500
s 10 500 5,000
L= 10 500 5,000
il S 500 2,500
E0iE HE2 30 500 15,000
2EZ0| 20 500 10,000
g 35 700 24,500
= 35 700 24,500
2kl 35 700 24,500
a2 20 700 14,000
E2joj54 25 600 15,000
ES-TE] 25 600 15,000
2% Z(100mI0| &) 25 500 12,500
= S 500 2,500
=7 20 800 16,000
LR 20 800 16,000
O} PEE 10 500 5,000
=71 20 800 16,000
=& 0o = 25 500 12,500
271v 8 25 800 20,000
2 25 700 17,500
£2}0]0f 20 500 10,000
=3 5 500 2,500
TASERY) 10 500 5,000
TAGE(EY) 10 500 5,000

327§ E2 570 369,000 70 ES 85 42,500

FE2 G337, Adue] Lol PelE= 5 B ool At R E 2l she EEE

7120 st om s Hlo]El-Alo] X-Ray Scang 53 o|u|2] 55 100% 7|50 & A3
35 o[m A8 Unbalanced Problem®] A|AE 913 949 HH{E B S84 5 7HAlol wzt 24
500~|t 8007} Ato]of|A] wlo]e}-Ae] 45 27Tt

358 tlolEle} A58 tlolE 12al #3713 By wlo[elE E3sto] ofefigh 22 H|o[E-AS 37N

St

—_

[ [= 1] 2542 A2210] 0||x| BloJE—3 S=/ HloJE| & ]
s&8 438 SALCHIOE XS 2%
Ploi=E 369,000 36,900 - 405,900
KA OHA 42,500 4,250 30,000 76,750
411,500 41,150 30,000 482,650
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« File Format : PNG(-&24] 9F= HFA))
« Resolution : 1920 x 1080(Full HD H= AH| A|ZAPE o) sjAtE)

H
o MM HHAL D HDMI GrabberE: ©]-8-3F Image Capture 4]

[e}
+ Software Tool(Image Capture SW)E o]-8-8t A5 A4

0 5.2.2 X-Ray Scanner 3tE9|0{ &

HIZEAL DN HE
Rapiscan RAP620XR Psuedo 6 Color(HDMI)
Smith Detection HI-SCANB0402is Psuedo 6 Color(HDMI)
Astro Physics XIS6040 Psuedo 6 Color(HDMI)
* RAP620XR

Steel Penetration

30 mm typical, 28 mm standard

Wire Resolution

40 AWG typical; 38 AWG standard

Generator Cooling

Sealed oil bath with forced air

Anode Voltage

Operating at 140kV

Tube Current

0.7 mA

Orientation

Vertically Upward

+ HI-SCAN60402is

X-ray converter

dual-view detector system with Large-scale integrated, monolithic amplifier

Grey levels stored

4096

Image presentation

B/W, color, HI-MAT

Digital video memory

1280 x 1024 / 24 bit

Image evaluation functions

VARI-MAT, 0%, 0S, HIGH, LOW, NEG
stepless, electronic Zoom: enlargement: up to 16 times

Monitor

Flat Panel LCD Monitor

+ XIS6040

Wire Resolution

40 AWG typical / 38 AWG standard

Steel Penetration

39 mm typical / 37 mm standard

Spatial Resolution

1.0 mm horizontal / 1.0 mm vertical

Film Safety

Guaranteed up to ISO 1600 (33DIN)

Organic/Inorganic Material
Discrimination

The system is capable of discriminating between organicand inorganic
materials as measured by the ASTM F792-08 Test Piece - Test #5 & #7.

Organic Differentiation

The system is capable of classifying organic material masked by 0.48 mm
ofsteel as measured by the ASTM F792-08 Test Piece - Test #9.
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370) ul & 7RO HolE Al 2L LI1E Hofste] 118,
ABUREAN Aol RO SO S AT B Helcl A FBLA TS ol o2 14
1S Aok h A Telste] g Hlole- Ao BYS FA IR AT Systel Wy,

O 5.2.3 HDMI Grabber Board StEQ|0] HE

N

Software Tool

t

SE([Q]

Magewell
Video
Engine

PCle 2.0
1) Image Capture Work Station

Item Specification
CPU Intel Xeon E5-2640 v2 2.00Ghz 20MB 1600 8C 1st CPU

Memory 8GB DDR4 E= 11 0|4
VGA NDIVIA GTX 1080 Ti 11GB

Capture Card HDMI Capture BD
0S Windows 10 or 7 64Bit
Application X-Ray Al lmage Inspection Application

Image CaptureE 93t AZEJo] B2 EZS A oo YAl Scano] &5 HH 2AH5SZ PNG
oJu] A & A sto] A 1ol A] Mgttt
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2IBX[S HO[EA 715 710|==

05.2.4 =& H|0|E{ Scan 4] Ho|

LELN HIOE A4
72 i =2 MZ 17101l she =5 0|2/0f| OfiHet S5 EXI 211 My Single_Default
(15%) St= YA -
e
Hi ol E=2 M= 1710l THE ei=E 8l0] Y =2 sAl0l €2 Single_Other
(15%) | Ak -
I3 SHEF ZE2O| AHE EA A2 o =} = =HT AHM 5=
=5 g E=2 ME 54 221 LE Qlei=51 s A0 Mo oh= . .
(40%) Al Multiple_Categories
==k
=]
HE= offe 5=2| ME 54 22 THE IGiEE 810] L F2=2 A0 Multiole Other
(30%) | ‘9 MEH= A P

£ METS) EA on)x) AAHSE Aoz & c=
HER] Ao BE FEo| HEE(, £, 7|E BE)S xg5lo] % ol 300 AEE BT 9
3L 7P, ARlol, A uiag) 52 ol galo] ElolEE A e Bk

9 B E B WA B AR E a0l 9] B g Wk oot Zo] ol

Annotation g}l 2HE S8l 7% 23] 427t Hof AU

o] ) “path”: “/datasets/Astrophysics/USB/Single Default/S 8544-42-2090 001 0200.png’,
AR 7| 252/ A2 /EZHSCODE AHZH S oA S

« HEZE gJAE
o3 NIHEL ey Y= MA3|0| A
o) SN It 2742
AOIEF 215 FHI2k XA
U O} S 837 =Elsr
ord 4|z AL o2l
HE o= INESON| IEF
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0 525 2AAR0]| = Color &M H9|

AR EYo)A) xﬂﬂt}. A & 67}1@1 %01 7?

uvrg AR o geizne Fadel 29 ARee Zﬂ#.
Z-Number | Material Type 3 Color 6 Color Examples Possible Threats
0-8 Organic Wood, Ol C-4, TNT, Semtex
8-10 Low Inorganic Paper Cocaine, Heroin
10-12 High Inorganic Green Glass Propellants
12-17 Light Metals Green Aluminum, Silicon Gunpowdgr, Trgger
Devices
17-29 Heavy Metals Blue Iron, Steel Guns, Bullets, Knives
29+ Dense Metals Violet Gold, Silver High Value Contraband
- Impenetrable Black Lead Shielding for Above
Threats

* A ZAPE 2 gud ERL okrto] xlo| 7} MHAYEt 42 9) 01} AR Capture-board 2 ¢JEjE] &= ojn| A =
RGB7]WHE] 24Bit o] E]

g B8543 0|2 png TUCE UEE 5] W2l Y A S
ol gstel A gt 2ol 7

=% doe 4S8 (@A Fe)et ol

A Colorg 53l £5 75

v o eo] A S AxALY EQOoR FE] 4%

217



QISX|S CIOEAM 7= T10|=5

|wmﬂmuqmg
|  BGDATA=E/®ME |

e Bal Lhe ATk A4, Blan, Q@)Y ) AEE B2 94 1

504l X-Ray Scan e duon Aa At T 1Y she QRS A9 s Hey) of
RGN ALE AL SJ3 Bok 7} SaiA] HUTE o2 Sof X-Ray7h E3h %] 9 BAE A
alo] A S ThE s Holele Aelarnt o4 BAY EikE s g8 A% sk g
ERECES

> 2
M

« TFYSE A E 9] Baggage ¥ W &3 A&
722 59k 4 2919) 4 Know-Hows Tkt 8730149) 4 4ol e,
PVC, Fabric, Leather, 5 Baggage2] Ajdo] w2 £} A7} th2 REo| ZA5hH o]+ Abs Sl
1= oo 3
i o] olelo] 7]uj wke) B @8] Hele] E5o] thet ARE o wlo]elAlo] EsiA A gElolop ot

2) 4 oA A2

7zt B0 tist £ 5o AUAA 7H AEo] ofd& F 57t obd o] (Fae = QIst Aol E7Esh
d o]A}) Annotationg 313
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08 2[slil=F 22{0] O[D[X]|

3) olm|A] = B WY WF

AA| ofmfA] Zheel 219) W] - TG
S5 S0 vl F8/d0] ue- HolXit.
A Rotate THHHEE o] &ato] Y EA0 Tish thfst &5 A& Alesl7] = 8tal Annotation
9] dlolel & xsto] shgstr)ol 119) Wakolu e 4 afjolA olAw o] E#o]
Flatst vl = 71&7
O

Jo]
oof| FlatstA] gF2 &l that wlo8-Al 244 Al aeiste] 13y

9ot Z2HE 24& F3l o] 7hssl] uleol A

[71= ClO|E] ‘4o 2] Al

o
- 52 EZ0j| st AlEHo| 7Hs(E4 Q4 - QIZte| TTo| S2HAs 42 H|2))
- AAO|LF HERZL 7|2 HEHO|| HsH DK #l& Eli= 2 Oli= AnnotationOfl A A<
- =87t 84X U0 EZo)| gt 120] 7+s5H 20| 318t 22 Annotation
- 7|2 EZ0| SSHE e + S8 W= A7t IS B Annotation M|
05.2.7 ‘44 o|0|x| mp 2=
1) Image X
[ olojx| =4 tla )
File Format BMP JPG PNG
2o ey oy ey
AHO|=
(Full HD7|Z) AMB 900KB 1.5MB
ol M 24Bit 24Bit 24Bit
AT L2 HE e
st 2nd 3rd st
PNG 3} 3912 X-Ray Scanner H42] RawtloJEl& ALJataL Al HloJ 152 sh=tl 7P 249

olm|#] Hlolg = &8 7Fsdo] EEUTh

ojlysh RS 15 4l g8 XML HlojE A &5 U] S804 % £ File Formate & A7
4 9o utd HEkS k= 1A JPG Converting ToolS A &-3HO & & T} dlo|E] Hlj3Zoj

€249l File Formato]a} & 4= 914Utk PNG File Format© & Ho]el& 1= & 742 A¢t glojg <]

om| 7] o] g2 Tt 2tk

1.5 MB(| ] A 1 Hw-AFO] 2) x 482,650(E|0|E|24) 5 725 GB

o[l F"O 0

2) 8¢ viEk Thel Zo) AR

- 2AYY3)9) Q7 AFEol thdt PolyLine AnnotationS £7F2 QA35to] HlolEIAl LA BA|9]
o] 7FssHAl Al
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* Json 7]EL. 2 Eofglom, 3 9] jsoni}d ¢t oW A] K, annotation FH & B= FH K
« & E52 2+ Info, annotation, images, categories= &+
» 7|3 Labeling Toolol| &3 21¢] 7oA 10| = 7
« o}}=H|o] A R Coco-Data Set FEJZ FAI5}e] Polygon 2hil ™
10KB(Annotaion - Data : AVG) x 482,605(0|1|A|4>) 5.5 GB

* File Informations(Segmentation)
7)% =2 < json

e
{
‘images” : [],
“categories” :[],
“annotations”:[]
}

<Image Y& Z>
{
"id": (<) [0]H]A] ID Key#t]
"dataset id": () [elF o|H] A7} 2 H o = dataset ID key],
"path": "(ZAF)[o]m]A] Fx A=]"
"width": (%d4) [oH]A] 7F2 pixel Zo]],
"height": () [oW]A] A= pixel Zo]],
]

"file name": "(5-2r) [o] 1) A] wHelrg] "

<categories g K. Z>

{
"id": (44 [EA] Keyl,
"name": “(£AL)[EAHB]",
"supercategory": " (A [ 9] )",
"color": "(#A+¥ RGBCode)[AnnotationA] 2] AAH",
"metadata": “(| <) [7]E} 22 WEL glo|E Y ")’
}

<annotation X XT>

{
"id": (%) [Annotation ID],
"image id": () [F= oW #] ID,
"category_id": (4> [Category = &4 X,

"segmentation": (22 A1) [polyline®] #}3% 7=
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(ZF el disfl xy& WHEsto] 4E)],
"area": [segmentation HEXY K]
"bbox": (g or A4 [x,y,width,height],
"iscrowd": (bool) [E-F = 3EA]],
"color": "[annotation color g+ ]",
"metadata": “®iQ)[7]e} 2 2 vE} glojE g I

* File Informations(Pascal VOC)
<?xml version="1.0" encoding="utf-8"?>
<annotation>
<folder>ModifyData</folder> “(F#A+2) [folder name]”
<filename>20180626093415599.png</filename> “(FA+¥) [Image File name]”
<path>G:#WXrayDataWSourcew98_ServerDatawModifyData20180626093415599.png</path>
“(ZA+¥)[Image File Location Path]”
<source>
<database>Unknow</database>
</source>
<size>
<width>1024</width> “(J4*) [Image Width Size]”
<height>768</height> “("J4*) [Image Height Size]”
<depth>3</depth> “(d4) [Image M*} = RGB]”
</size>
<segmented>0</segmented>
<object>
<name>USB Metal</name> “(&A1E) [ o|&]”
<pose>Unspecified</pose>
<truncated>0</truncated>
<difficult>0</difficult>
<bndbox>
<xmin>184</xmin> “(*44*) [Object Location]”
<ymin>381</ymin>“("d<4*) [Object Location]”
<xmax>202</xmax>“("d5) [Object Location]”
<ymax>410</ymax>“("J4*) [Object Location]”
</bndbox>
</object>

</annotation>
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® 53 H|O|EA XF 21X| ©8

3N MHIAE 919 EloJEAlY] B2 E AR f1X|= ofher 22 A Q1A & /et

Single Default
Scan Image Group Slngle & Others
) Multiple & Others
Materials Multiple Categories
Rapiscan Single Default

Single & Others
Multiple & Others | Image Files(PNG)
Multiple Categories

Single Default
Single & Others
Multiple & Others
Multiple Categories

Scan Image Group

Single Default
Single & Others
Multiple & Others
Multiple Categories

EEYUEYIX
<
- Single Default

Single & Others
Multiple & Others

- Multiple Categories
Scan Image Group

Scanning Scenario

I Astrophysics

5 ClOlE} 445 4

i alie 25| 42 17101 alfe S OIA0]| OfiE3t
(15%) Single Default g32y) 95 bty

3 B0 ME 17j0] Ci2 95 22 30| 2

Phone (153%) | STdle &Ohers | 2o’ oj o sl 21y
-

ﬁ

F

Poly Line Annotation File

BN \nnotation ‘ (40%) Multiple & Others S Lﬁ e ‘é*ﬁl
=gt
- Rapiscan Annotation HZ2 | Multiple olig 50| M2 24 221t T2 Qi 25 20|
- Smith Annotation (30%) | Categories At E=2 SA0l| 210 Mdsk= A

- Astro Physics Annotation

RootE F4] &% Layerl X-Ray H| Wl '8 17} /%] 0] Peudo-6Z2{ 2] “Fol3lo] L& Tlo]E 9]
Heks Hosh

Layer2= 2210 fcPE 2 o/ &3] tieh £ & st T o] Hof A&

Layer3= 52 2J/37|50l YA 4719 Catagory= F-/d3te] EHHE.

gt Het AR FoY 20 Ee ou]A]9] F=et o]FS 7| S & Segmentaion’d ek Bounding
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6. CllO[E}

@ 6.1 0[0X| M|

oA #4& F3l A3/ lolH 9] Al 4714 Ardel] thet HAIE X
5ol x| 9] ARl g WAle US| 483t

EloJEl-Al Ho 7f27of Sh= whdrg o2 APE A=Al thet 4
7 #-gsto] A

ATt ojm]A|of theh 2t HE

z07g 9ujA] olu|A ¥ 4 DB

Fh 24, Az 24, )E, olu]] Al 2 AR o] H2 ElolE] Azt T A9 Hole A4 24 A%,

[ [22 9] Ish== AAO] O[DIX| HIOJE-AY Ly

Image Labeling

HDMI 5 Ethernet

MATERIALS -

2
Capture & =

X-Ray Scanner Image Inspection

Label Inspection

Ethernet

D XY BES X-Ray Scannerol] Ea}}o] Scan A4S Ea EtS A7k

APol el HlolE /A 7o Arfo] 1 HM ojuf X-Ray Scanner 3t

HD] &} (PNG File) 2 Aol A7 shof 7138 .

@ Capture & Inspection PCE] A= 0|6 & A/dsl= I S & X-Ray Scan
YT T XRay UFolA =4 e S/Joz g om|A|E Zofuo] A9 Al7]aL

A ElolEl S A Btk
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* O[] A] A g B AE

QIZX|s HIO[EM % 7j0l=5 '

£ s0d Y

2. BH| 0| = 34

X-Ray Scanner L0l S (Packing)0| 212{ 2itfoloiet
SUsPI| STOIK YT Yole PP BMBH= HYOR B

L = oT 2o
& HIOJE= $&1elsI0] HIO|E-AI0f A R,

| Ml Ao} A 28

359 5. Connery

[T 1 Lo oo ’

A (C=

X-Ray Scanner2| M|L20]E =3 T=
A2 MET= SO0I=, FMUHA0IE WA

7 |EFED|/HRAO|
= AAZ|0] WA

2R, 5iig HI0IE9| 32 ts HIO0IEZ FEEIsH0 HIO[E-4
Ol <l
I 55 Bt i —

3. 25 O[OIX| 21 E &Y

(¢l

4. O[OIX] 2h= 214

X-Ray Scanner O|0[X| & SH|2| ZM2| £E9| /20| Y
Sh= DY QE Annotation A0l 52 S0l CHeh @+
4 7tsd =3 AA0| 2 BiE 2R, oliig HI0E2 3%

St HI0JE = FX81510] HIO|E-A101|Af X<

HHIA WAL 21 2.

L

36
10

]

LiNsiS
L2

I B B

=50 22 et TiEX| ddkl= sigo= O|0fX| A
Y0l =201 0135101 Yol= HdC= FHl = M 4
ZQ, oif HI0IE] B2 at& HOIEZ FAg} sl H|0|E-
01| M R[],

EL PR

msass

[ [ I e il

AU AeE

AR o] o]t E49] 242 32351 Annotations

A £J3taL Xray Scanner?] E/8 o= E9] oo A2 WAYslr] wjio] ofgfel Ze

=

28 =

L
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7.G|0|E{ 712

® 7.1 Annotation H& 44

“6.1 oln|A] AA GAZS Ea HAE olu|A| ©lo]E|2] Annotation ZHol| Thdt TAIR 12} Poly Line
Labeling2l & 2h3 X UojE Ed] 2353l ApplicationS E3] s oA TaggHE
Reads}o] 2150 & Rectangle Labelingg A8/d 3t}

Poly Line Labeling Rectangle Labeling

Bumsmas Bumemas

e

2 23 H0|A 2aE QF H0lA
« =Xl HHIE FetslH M2| 5| S5 - =X Yo HI2E S 2
- J2oM SXI9| 2t 5K 23 - LIE R0 529 =0 3

m‘-l‘:
:=4
o2

Ol-lTl ol-m
o
ri
& o
Rl
° 8

9] paFol thet S5 A0l BTt A}io] Baste] Fojk 291 o) FUgt Zhild

Age 1Y ax A3 AZE o] o sf 1yo] HH HE= &3t ﬂ_,JE_

At 2l A5e AE gt

Rectangle Labehng A5 FAEE o]F Annotation X} ImageE Over-Wrapsto] 1 23tE AE sith
SN S Tk ol 3AIs] A .

Kl
rle mo

HER 291 =
2Ot IS2I(KASA)IM QIEstH= uxt HE s HE BX

A
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S Het ®

® 7.2 Poly Line Labeling2| Rectangle Labeling A}= &

Annotation X}

|

= A
Yy T&9§ goo

| Top(Min), Left(Min), Bottom(Max),Right(Max)
Aot WX

1. Poly Line 2t#&/9)
2 +HOZ IX Left, Right

2. Top, Bottom= 4

| —
WAFHO| CHat Rectagle HEE Annotation =2 X2| GiC

A AKX
TOo, T

3.
4. XML EH| HIOIH = X
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® 7.3 H[O|E{-A! Lflo]Y 1%
0 7.3.1HS Code M2

HSE Harmonized Systems] Atz A, 2A AR ERFA 0] me} tle] wolrje) AEe F2don
BES ERRE ATo|thIA P Wet HSHEE 1047k AHEE 4 9lom, 6xeis
FEOR AL Troln] 7AEIRE: 7 UelolA AlRsiele] Rejsl Aol a4 gEe
10412] 2 AFES1L Qon] BASASHEERRE (KOl 2Jsio] o) B2 BHg @ 429
3] ol Patolol & 270G BHIF 5 it

0 7.3.2 4|O|E{ O|O|X| AN =

tlolE 9] w2 & fl8l ojulA| 9] A & ofefiet 2ol <] Tt

g23% | B2 HsCoDE | amPle Se';"j‘g:ce Data-ID
LIHEZ(H) Etot 9306.30-9000 001 0001 H_930630-9000_001_0001.PNG
LIH=Z(H) It 8213.00-1000 004 0002 H_821300-1000_004_0002.PNG
MEE2E(S) | SHi=E | 851770-1029 001 0011 S_851770-1029_001_0011.PNG
MESE(S) | LEE | 8471.30-0000 019 0455 S_847130-0000_019_0455.PNG

7 AEA F FAE fl HS-Codeol A “7& A|ATI] ARE3SITh 9] 329} o] HS-CODEE
|¥kS 2 Sample Number, Image Sequence Number®] 230 2 A3tk djo]g y|o]y S A/dsitt. E3]

S-S &3k Sample Number:= 372k2] 23ho @ 4351 Image Sequence Numbers 4412 &

N

el F o] WL ojul 4 Y TS MR ofele} 2ol HOfi.

2538 | BE | HSCODE | somPle S;‘;jﬁ:ce Data-ID
SISE(H) | EOF | 930630-9000 | 001 0001 | H_930630-9000_001_0001_MPNG
Q= E(H) 2] 8213.00-1000 004 0002 H_821300-1000_004_0002_M.PNG
HESE(S) | MCE | 8517701029 | 001 0011 | S_851770-1029_001_0011_MPNG
HNESE(S) LER 8471.30-0000 019 0455 S_847130-0000_019_0455_M.PNG
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2IBX[S HO[EA 715 710|==

=3 HS CODE MES =2 HS CODE ME4
Efef 9306.30-9000 15 SHEE 8517.70-1029 15
=5 9405.40-9000 25 USB 8544.42-2090 20
2{0IH 9613.80-0000 25 LER 8471.30-0000 20
UGS 8481.80-1090 20 Tablet 8471.30-0000 (211030)
SOEIA 7321.11-0000 20 SSD 8523.51-1000 10
23= 2905.12-2090 15 HDD 8471.70-2020 5
ALt 3814.00-1090 15 Q= 8471.70-2020 5(6~10)
2l0|E7 |12 9613.80-0000 15 =2 8205.30-0000 25
8¢ 3605.00-9000 10 =210[04 8203.20-1000 20
A= 7321.89-0000 10 HE 9503.00-3493 5
rarsoN 8507.60-9000 15 TR () 8543.70-4090 10
SLHE HHEL2 8507.60-1000 30 TIXFEHH () 8543.70-4090 10
EEHO| 8214.20-0000 20
e 8211.91-0000 35
= 8202.39-2090 35
712 8213.00-1000 35
&% 820750-1090 25
=il 8205.40-0000 25
AIfLA 8204.20-0000 25
2| (100mI0&) 3307.90-9000 25
=2 7326.90-9000 10
=) 8201.40-0000 20
EIoN 8205.20-0000 20
OFHHE 9506.91-0000 10
&7 8424.20-1000 20
=4 Moz 7306.90-9000 25
8= 8424.90-2000 25

¢ voly HRE 7Hto & glo|gE AAsit) (T EE T} Tablet®] HS CODEZ} SU35I=& Tableto]
Sample Number+= 21H15E AJ2H HDDQ} 943t =2] HS CODEZ}F HYstEz 9%st=2] Sample
NumberE 6H15E] A2}

91 74l Hlo]'g 2ol BHA| o2t o] of o] d HEE AT,
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X-Ray Image.Json

"segmentation”:
[329.88.211.23,337.63,211.93,341.51,210.17,341.86,206.65,340.1.2
02.77.335.52,199.6,335.52,197.13,
335,52,19044]),
“num_keypoints™ 18,
"area”: 3B17.67415,
“iscrowd”: 0,
points”;
[311,101,2.315,98.2.308,97.2,324,97,2,304,96,1,329,110.2,299,105,2,336,13
4,2.288,126],
“image_id": X_H5 CODE_SampleNo_IlmagNo,
“bbox™ [273.14,82.25,72.6,129.68],

\/

Poly Line Annotation

— HS CODE(10) Sample No(3) Image No(4) PNG

Rectangle Annotation

_ HS CODE(10) Sample No(3) Image No(4) ML

@ 7.4 H4|0|E{-A Ground-Truth H2|

ofefl X-Ray 913l Bl =d 9 HER A A& thet AA&] thet =2l waw

Model Network mAP | camera laptop  gun  gun component knife  ceramic knife
SWCNN  AlexNet 0.608 | 0682 0609 0748 0.714 0.212 0.683
VGGy 0634 | 0707 0637 0763 0.731 0.246 0719
VGGis 0649 1 0701 0724 0752 0.757 0.223 0.734
ResNetsg 0671 | 0692 0801 0747 0.761 0.314 0713
ResNet;qy | 0.776 | 0.881 0902 0.831 0.848 0.392 0.803
RCNN AlexNet 0647 | 0791 0815 0853 0.582 0.188 0.658
VGGy 0686 | 0.799 0855 0.869 0.658 0.210 0.723
VGGis 0779 | 0.888 0954 0.876 0.832 0.304 0.819
F-RCNN  AlexNet 0788 | 0.893 0756 0914 0.874 0.467 0.823
VGGym 0823 | 0900 0834 0918 0.875 0.542 0.869
VGGis 0.883 | 0.881 0918 0927 0.938 0.721 0912
ResNetsg 0851 | 0844 0879 0916 0.901 0.677 0.889
ResNet;q; | 0.874 | 0.857 0904 0931 0.911 0.732 0.907
R-FCN ResNetsg 0846 | 0.894 0928 0932 0.918 0.506 0.896
ResNet;q; | 0.856 | 0.887 0906 0.942 0.925 0.556 0.920
YOLOvZ Darknetyy | 0.810 | 0.821 086l 0914 0.904 0.551 0.814
Darknety;s | 0.851 | 0.888 0883 0952 0.924 0.605 0.851
Darknetsyy | 0.885 | 0.896 0894 0.943 0.933 0.728 0913

TABLE V: Detection results of SW-CNN, Fast-RCNN (F-RCNN) [47]. Faster RCNN (F-RCNN) [11], R-FCN [12] and YOLOV2 [13] for
multi-class problem (300 region proposals). Class names indicates corresponding average precision (AP) of each class, and mAP indicates
mean average precision of the classes.

Chet B Bl v ESI S0 uhet 1Al it 2fol7t dof & 4 lFUTh
+ =5 14 EE Knife 0.188 ~ 0728 thet |7} Q5. AA| AA&0] == A7 SEof tigt

ol
Azko] AHESE Aoko] B 4= Gl BEo] 9 T HolE] AL ¢ BEE 7]HEO R mAP 0500 ~ 0700

A2 AXo] et $1/2 7]F02 WY
¢ S A5 GAY BT UE ) H3 AN Kol e Fit O 47
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8.H|0|E| AS

® 8.1 0|0|x| HZ

aER Aago] tojEe] B FF/IT 5 Hete FAR ofol F/7 E71s3 tlolHeh=
oA dEolg o] tigh Ay ZRA|X ofsivt F2 0123 ZAH sdE S FY ZE=HA
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Purpose of Standard

Artificial intelligence technology that can predict disease as well as treatment after the onset of
disease is coming to a point where systematic analysis of massively collected medical data is
necessary. In Korea, on the other hand, activities of artificial intelligence venture companies are
still weak, artificial intelligence based technology and data utilization are limited, and the industrial
base is insufficient. Therefore, the standard provides the environment for building and using
artificial intelligence learning data (knowledge base) in the medical field for promotion of public
and private intelligence information technology development and intelligent information industry
development, and to provide guidelines for applying it .

N

Summary of Contents

The standard describes the model for clinical use and provides guidance on how to use it. It
provides an example of how to describe and utilize the data collected through model disclosure
for the clinical use of the learned model, and We present authoring tool to process additional data
to suggest system environment configuration for model enhancement.

3 Relationship to Reference Standards
None.
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— ZAIAE &L thA(Aggregation, Replacement) : Hlo]E]Q] &3t 72 B O g2A] 7iH d|o]E 9]

3he HolA YEs

—tlole FhH)) AA (Data Reduction): HloTH &, 718 S2of w2} Hlojg Aof /4= g ol
Lagle A T MU S83 FHE A

i

— ¥ Z3}(Data Suppression): HO]E]2] HS W 30] ko 2 Wgksto] HEst 7k &
— tlo]E] u}A7 (Data masking): Z7HE AH 53} Aste] 1S 4]
F2 QA EATL HolA| R xE]sto] /jQle AEeiA] ReleE 3

e 33 H|o|g{ 5%

. 35 A Dot 3 t]o]Eﬂ_J FS %Eﬂ T}@?}(Overﬁtting)ﬂ 2AE 343}‘:‘ o 7]E9
Be s e Tolg e 4 52
& FEohs WAl HAgte] ol H=

4 HolE (@A)l SEEA) oA B RS Y] et o)

1-1:1

_10“
)

1) A 20 A 2] glo]E] 57 (photometric augmentation) ex) B17] 274
HEA 520 A 9 glolg] 27 (affine transformation) ex) 7]2-0]7]

(3) BAHY (region-of-interest) 30| A1 2] Hlo|E] =7

by, Yur, ek ae) Sol 24

® 3.5 PACS (Picture Archiving and Communication System; 2|2 QAKX EFIS A|AE])

+ CT, MRI 22 UAY 894 AHE ARgste] S5 YAE gJ8d/doln A& DICOM (Digital
Imaging and Communications in Medicine)o|gt= A EEFekol| YA A%, 7H- A stal
YES)AE Bo) 5 -9 B Ado] 15e 4K

@ 3.7 BI-RADS (Breast Imaging Reporting and Data System)

- UAE el 8 oA oM 5 BAE 78 (category) = 9
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— BIRADS 1 : A4+

— BIRADS II: ¥/ 0.2 #gsi, @40 E 7Fs/d0] 100%

—BIRADS TI: ¥RHH 0= 4 o= YAY 7He o BREH, /0] 7Hs/do] ule- =AT, o/
TG A8 0.32%

— BIRADS IV: 9}/d &H50] =om, S A%

—BIRADS V: 9 £0] 95% o)39l 39| 54/9] Fefg 1)

— BIRADS VI: & X5 Hoj YAz 5H o e

® 3.8 '4He|HAL

+ QIAOA WAYst= BE Aol dis] dHo] oilE= 9] 242 wojulo] &Tto|ER W &
Fodn|E o s I wEshs A0 2] Aol tish 23

« eI AR AAE SFOE ANWTCEN 19 A0 B FH & Tol=
ol 220 Aol o5t 2AWILE Hu|F o= Ads] wEkelal R, BRgt 39 Tt
71 HEARE Algsto] & E1t

® 3.8 OCT ZA} (Optical coherence tomography; 217 HdctSEl0d)

« A R, W Zhehe R o] RS wlelsha RSk AR, 10719 BEE S e
SR Fslol o4 §RE el Wekslol Wo] WhAslE Weke 270 WS 93t
AP

4. °fof

- BI-RADS Breast Imaging-Reporting and Data System

+ CR Computed Radiography

- DICOM Digital Imaging and Communications in Medicine

- DR Digital Radiography

- EMR Electronic Medical Record

- LCC Left CranioCaudal

« LMLO Left MedioLateral Oblique

» PACS Picture Archiving Communication System

« RCC Right CranioCaudal

* RMLO Right Mediolateral Oblique

250




251

09 A ZIEt ofnjx]

r

5 (1 HIF) REEIYY Sxls ets ol 15

® 5.1 £ HoE] ZMHAIM

O511H0H & 42

Td

+ FYPAEIA LG} Y 8

2o]Eflo] 2 (EMR, PACS)OIA] Tlolefelo] 2 2o)% E3, 543t
A 918 FIT SVRIGY L YIHE FL 47

— 7} olg7)¢ vt} o5 °§’2§*° T Aot Al AEo] Aolsto] o5 ¢
resolution® & A7 4= 9=

A ofm)A) v} Az The
biasE #1817] 1A 7t o2 ]2 1.99] PACSEHE ARE

— 7)1 R RN S| 0|4 Fel E v 7| BA] 7 7| ee] o] zE|olEjo) A0] A A Fe
Bopsa ot lojeulo] 2 G 918 WHEA] IRB 2910] AaE|ojopsin, sold o

greto] o) m|ojefHo] 20 HI7ks

[ [225-1] HlojE 27 =zt

d

=
Qi_l

[UEgl= AMTIZ Query (PACS) . N
EI- %lé,lxl.ﬂ Query (EMR) — |:||_E1 —IE '||0|E1HIIOI_

(EMR + PACS)
QUM TS TR l
(breast specialist) 2

Ab (4-view)

) PlOIZE SuEEy
QUMITON(QIARRH X 5})

=2 7N AN ARE A 25}l dicom FAF
oju| AW 27 £ 371 DBE9] SHAHEE & 5-19)
Aelstds

S Al Hh o) 3
bejole} Esiol 2O 2 Tl Qo] 7k SHES A1)
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[ [=5-1] 71= 27 DB

=35k

CllOJEH SR ME S SHIN
. « 2,620 cases
DDMS: Digital L AL
Database for Screening University of South —e 695 . MO Lo| Mz A
h Florida - 9kM: 870
Mammaography ok 914
+ 115 cases
Breast Centre, - HAE 90 cases,
INbreast Database located in a University 410 images o MIZ AJL0IEES
Hospital - 9FM: 25 cases,
50 images
O|0IXIE =&tst . i . 0|0JX| Mot 27
CBIS-DDSM DDMS O[O[XIE = 6,675 studies DICOMEI x| mp ﬂ
4H/0|= HH (10,239 images) . ZFSIXIE0| QAN O|3ESt
+ 8,749 studies _
. ' ) - DICOM O|0|X| ret 24
VICTRE FDA (VICTRE project) (2,994 patlents, . 2 SIFS0| QA O Tat
217,913 image)
- PEIYE I A3k g (malignant), ¥ (benign), 878 (normal) fFEJF o 2
> 910om], o] F P HHL HHOR T2
—1) ek AR 71E 2R A3 0B SE Ske] SHBIG Y olmlAolu, ool A
ZAAAE 7202 MAsH= Ao] YukA (ScreenPoint Medical BV, 2018)0]w, U ojj A X gxk-e-
A% 54 71202 2109 o) WaHALE 817, 3002 <ol FIHIGE Buet B9}
QAN F 5 T st A sty A FolA HeAs & FAAEE ATE7}9] bias7t
e 71208 904 ojujo] AL S E Y S FES oA E 7
—2) Y MF 7 Y B S/ (BI-RADS category 2,3)0]H, 1d o)/ 4 7AF A} o %3]
PO B SHEAY Y
—3) B AR 718 @ P54 (BI-RADS category 1)o]H, 19 o] A AL A} o3
el el Y
— A, B A B GA 2Ko] Qs 4 OB E 23 A Bl HEPt glEAE ERlshe
o] Boshm, AWk 0 2 at least lyear follow-up ZALIA] o)A 4710 Q=S Eolste] Ttk
o S YEA AR 712 AR ofl] 1" 529 Zom) A lolE L] A W2 of &
5-29F 2
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o Rl o 0k < K __ @2 Gl o @ ~
7] 1T o w 0 o u
© = 2 ny ol - = 2 0 A 70 R e w
orl @© e X9 oF a 0] > —
S& SR ne L < < OF < o =4
I R e X0+ <0 % o e
o kKIS @ oo o TT WD
0 1 30 _ ¥
0 S g q g X
) y I o 0 20 0o T
9 9 R OF 0 = Al
| [ i 20 o) ot — = =} =
T3 RO X0 ol 2 o - o
a L - X el < &0 il o
= <l 0 ol 0 S ol = e i}
<k <+ o 3+ 0 | =z * o u o =
i N ) =) [N B0 o] o o
a %0 X0 LH ot =
R 3 3 R - =N 0 3 <0
g 2 & | o | g B _ oK 8
= S 1 il Z0 = k_u M ol 0] 1 1o 1o Q!
gl T ok e 30 2 <k ol W %0 =R H i
S N X gm O 0 5 W O % 00 ) 0 e
i T < EE 9 o xm o el = o
1 i) IR 0 © X
® T nd | 3 F o Em DR nRg © )
o I 3 S = S R
(ST - X g —n | X o | K
N -~ AN ol s mwn o zono N oG
- i | S K =S SR FRn =z B
a0 4 = 238 g N A MWET B oD B GE0 Tm | o
o i > K S % BoK Kl 80 09 8 08 TR X
%0 Fam B0 =8 & groo omuRR1E g o O RS Ml gy | Lar
A il o © G i D00 RF B0 | 10 my X0 T0 mym0 | T w0 OIN O
— 80 3 =) OFor K-wl | OF — 80 OF “O0F %I ©o
” & oz 30 N N N D | o
= —
33 = R o
100 o &l i = ME mv_._l
=< = = [l =0 7 - — LN
0 i} o N 0 X X0 <0 il =)
80 T +lx T ur o o0 XY Ko Th
il . A 0 i gU M4 3 =1 =N % Am <0 Kl <0
= 5 |m Oog £ =0 8 30 ) 30 of
hi[e — > c <k 80 80 80 =
il T I Tg 8 B0 2 g g il ol
o - =2 T i 1 w < e 2
N <l | 3K il 20 w0 0 70 20 =0 T WO
b Mo S W OF & CE o FE | I3
o s | <8 O pas S e 8 | TOo
- — ol ™ <~ Te}

253



=
=

=

7o)

=
=

ClIO[Ef A

[

=)

=N

P

st a7le] o]mA) elo]e]

Hole 47

+ 4-view (RCC, RMLO, LCC, LMLO) paired &%

-
4} (a) LCC (b) RCC (c) LMLO (d) RMLO

9 AFETAES R S 15005 (6,000%), Y5 1,500 (6,000%),
(18,000%)

q

g

&

A
4500

0512 G4 HO|E

+ TH19A] o]

( i
o sl
N mo
,AO
Lo
y —~ or o
e T g =
o}J = < = = o)
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] £ 5 o 5 T
o = S g u 3 3
iy = 5 O 3 2 -
o 0 o ar = 5
: 2 22 2 %
o e I. ~
< 0 N flg | <& =0
o S| _arar Al =W ol & Ho
) = T IpoUr | <Ao<k gor o
,Hol —_ ol 8o B0 EL ol zr = wn =5 T
- ol 9o I TR S g ol
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[ [=5-4] 2 BHloJE 7= \
FIOIEHS HAILHS

PN « 4-view paired RYEALL

B (RCC, RMLO, LCC, LMLO2| dem (CH0IE Tte), png (pixeldata))
- oY ¥y EY

2lol= - e Rl 0lE

= - QUFER| (012 (RCC, RMLO QLUEHETA0IA HE0| ZEE A2, right)

- 29 20[g (ZRCC, RMLO, LCC, LMLO & E9)

BI-RADS 1= 81 51X} £t[0] BI-RADS T J6|T2] (1, 2, 3, 4a, 4b, 4c, 5)

Ol OHFEIIOALO| '

:”OI ;;EI*OEOO | EEZ{A} (core-biopsy) Z1t

CHARKF AE oIEIE HE (0lf: A LI0| M)

JIEt S . OIAFEIQ] OIA| SEMECICIAO| J|7 | (DRITY FIRAI)

® 5.2 Of|o|E{ M|

« oF ST 2 A9] 4-view paired YIARE EAFE7] flste] #F 471 (RCC, RMLO, LCC, LMLO)

views A

— 4-~view paired (RCC, RMLO, LCC, LMLO) & shele gle 832y g9AFe A7

— 2} 4719] view FollA F/dol 2% o] EAletE Ae, U TEol A A4S AQdstar
SEE = 942 AA (@ spot compression ¥/, magnification view G4 &)

DR (digital radiography) G825 44

« CR (computed radiography) %A+ 47|

Film scan G4+ A7

® 5.3 H[O[E| 7}S (01 i=E[0]M)

FHHEGGANA o B oH o] dE 93l pixel-level segmentation &Eo]7] wiEo],

o gy o] TheFSH FEfE 128t annotation©] 7Hs

— backend database: dicom 9%

— frontend: web browser (chrome)

— annotation: mouse draw

— output: contour £3EE Zg 5= json file

« AE GAro] A (o] 2000x3000 B4 [0,0] ~ [1999,2999] range) ol 4 2] annotation polygon 2]
2329 list (of]: [(100,100), (103,102), (105, 108), ..., (232, 303)] HEH
— 218 0] 2007191 polygono]2hH 200712 #4329] list2 F14J) 2 contours A& 4~ Qlom, 3

contour?} o] study<] o] view (¢]: RCC, LCC, RMLO, LMLO)Z #%&}=A|5 X
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[ [225-4) o

(b) Of:E{|0]M (segmentation HEH)

® 5.4 ZZHo[E] X
+ HF ofirlo|Ao] ghRso] FsH: wlofE|d] YT TR ofele 2
— 2% B3 ol £ ok H 563 2L
( [Z 5-5] %= 25 Hj0|E] L2 1
X+ () @A0[0[x| ()
4RY 4,500 18,000
SHEY 1500 6,000
st 1,500 6,000
e 7,500 30,000

0 5.4.1 g4 DICOM

o Z} Alo] A= 49 dicom ¥4, Z RCC, LCC, RMLO, LMLO 9Afo.& L4
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DICOM utel: BjZ17} Q1= ofu]A] whed. ofm] x| ¢} ofm]A]of thgt dlojE] FHI7} B& So19l5.

DICOM o|u]x| 1] gloEj= /P8 249 $NR AGEH, 7+ Q4o oju]A] Ei ojujz]

A7) thet AR o] ngdAl oz 24|

— Tag: YRFHOZ 1674 4] (XXXX XXXX) 0.2 £44& A¥HstH, DICOMO] 15 HEe a4
A2 o Us 4 s

— DICOM Value Representation (VR): &4 12| lo|&] &3 W & 4]

— Name: 3@ Tag®] °o]&

— DICOM tag®] B 44 72 ofel 04 3491 7Hs
(https://www.dicomlibrary.com/dicom/dicom-tags/)

{

[ [22 5-5] DICOM tags )
Tag VR Name
(0002,0000) uL File Meta Information Group Length
(0002,0001) 0B File Meta Information Version
(0002,0002) uI Media Storage SOP Class UID
(0002,0003) uI Media Storage SOP Instance UID
(0002,0010) Ul Transfer Syntax UID
(0002,0012) Ul Implementation Class UID
(0002,0013) SH Implementation Version Name
(0002,0016) AE Source Application Entity Title
(0002,0017) AE Sending Application Entity Title
(0002,0018) AE Receiving Application Entity Title
(0002,0100) Ul Private Information Creator UID
(0002,0102) 0B Private Information
(0004,1130) E5; File-set ID
(0004,1141) €S File-set Descriptor File ID
(0004,1142) cs Specific Character Set of File-set Descriptor File
(0004,1200) UL Offset of the First Directory Record of the Root Directory Entity
(0004,1202) UL Offset of the Last Directory Record of the Root Directory Entity
(0004,1212) us File-set Consistency Flag
(0004,1220) 5Q Directory Record Sequence
(0004,1400) uL Offset of the Next Directory Record
(0004,1410) us Record In-use Flag
(0004,1420) UL Offset of Referenced Lower-Level Directory Entity
(0004,1430) cs Directory Record Type
(0004,1432) uI Private Record UID
(0004,1500) cs Referenced File ID
(0004,1504) UL MRDR Directory Record Offset Retired
(0004,1510) Ul Referenced SOP Class UID in File
(0004,1511) Ul Referenced SOP Instance UID in File
(0004,1512) Ul Referenced Transfer Syntax UID in File
(0004,151A) uI Referenced Related General SOP Class UID in File
(0004,1600) uL Number of References Retired
(0008,0001) UL Length to End Retired
(0008,0005) cs Specific Character Set

DICOM tagE0] A= 712] % 2)+= value representation (VR)- o2} 1 5-63 Zo] A
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( [ 5-6] DICOM Value Representations (VR)

VR Name Length of Value
AE Application Entity 16 bytes maximum

AS Age String 4 bytes fixed

AT Attribute Tag 4 bytes fixed

CS Code String 16 bytes maximum

DA Date 8 bytes fixed

DS Decimal String 16 bytes maximum

DT Date Time 26 bytes maximum

FL Floating Point Single 4 bytes fixed

FD Floating Point Double 8 bytes fixed

IS Integer String 12 bytes maximum

LO Long string 64 chars maximum

LT Long text 10240 chars maximum

OB Other Byte String see Transfer Syntax definition
oD Other Double String bytes maximum

OF Other Float String bytes maximum
ow Other Word String see Transfer Syntax definition
PN Person Name 64 chars maximum per component group
SH Short String 64 chars maximum

SL Signed Long 4 bytes fixed

SQ Sequence of ltems not applicable

SS signed Short 2 bytes fixed

ST Short Text 1024 chars maximum

™ Time 16 bytes fixed

ul Unique Identifier (UID) 64 chars maximum

uL Unsigned Long 4 bytes fixed

UN Unknown Any length

us Unsigned Short 2 bytes fixed

ur Unlimited Text bytes maximum

— FEIGS olnlA oA HAE S} 2)2] S0 DICOM tag= 3 572 4]
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[ [=5-7] HIAIE8} 5 DICOM tag &

(Group-,raE?ement) VR TAG Description Value (0f|A])
(0002,0002) ul ?’S'%j;a;tﬁg‘figggif'D 12.840.100085.1.4.1.1.12
oo | |SSmman e s
(0002,0010) ul E&:ﬂ%ggéijﬁrgaf ris 50| oy | 1:28401000812491
(0002,0012) ul g%g;@gggjé&b 12.410.200003.202081952.1
(0008,0008) cs I{Sﬁuﬁéﬁcj) DERIVEDWPRIMARY
(0008,0016) ul ?ngg:ﬁig — 12.840.100085.1.41.1.1.2
wowe | u T T
(00080060) | CS ?gz?nty MG
(00080070) L0 ?’I'Efscwrer YOO, Inc.

(00081090) | LO ?%Tgfgég“""de'“ame X000 Dimensions
(00281358)  CS (Sg‘fj‘;"ﬁc;téi"&i;ese“’ed YES

(0010,0020) PN gif?é')D 10001
(0010,0030) DA gifggég"te 19000101
(0018,1164) DS '&ijij’;’;ﬂspacmg 0.070000%0.070000
(00185101) €S zgfévlifa'ltg’gl - cc

(00200062) | €S l(glaﬂgligtgﬁlgﬂz ol oem) .

(0028,0002) us f;i;gff;ggﬁl 1

(0028,0004) cs fgg%?g”c'”terpretam” MONOCHROME2
(0028,0010) Us | ows 3328

(&)

259



olZX|S H0[EI 75 Tjo|=

Tag

(Group, Element) VR TAG Description Value (0f|A])
(00280011) | US (Cé')um”s 2560

(0028,0030) DS fgfgiﬂ;c;”g 0.0652380,065238
(00280100)  US (Bs;ﬁz’f\éfg?g;) 16

(0028,0101) us ?xﬁ?éﬁfagn 12

(00280103) | US f;:g'}ig;fz)”taﬂo“ 0

(00281050) DS \(’g”gz,va%e”ter 2047
(00281051) | DS g”g‘;vlvagidth 4096
00281052 05 (el o e °

(0028,1053) DS E;i;cgejﬁg 1

(0028,1054) LO gi;g‘gép)e us

(00080100) | SH indEe;g'ue R-10242
(0008,0102) SH fiog”igfmﬁrrggsggnator SNM3
(0008,0104) LO E:J:id;g/:ginmg cranio-caudal
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[ [=5-8] HEmI0E Y= A
CIlOIEY - L
grp - LH/N /A Ciet 08 BE
recvid - HIASS0| CHAHS 2 20l &Kt D
TEEEMA manufacturer - gArEH|
ooT=E=0T
B/ QYR e g
manufacturerModelName - AR 2
both1 « BIRADS category (2%)
left1 « BIRADS category (&)
spr_loca_cmnt - OFM EA0| QIX| (ex. breast left/right)
Agsum s | INVS_size vl - o el 37|
T=T O =T
= U R S XIEHIDC ILC DICS. others)
htlg_type_cmnt « XIS ZITH(IDC, ILC, DICS, others)
path_t_stag - Y (ex. 1,2,3,4)
0543 {.E|0|M HH

« annotation 23} kA AFst thZ, pixel-level annotation pologon (segmentation) 2] coordinate®]

list2 3311, 3G annotation®] o]# JA-L Fx3H=A1S £3}3h json 2+

[ 12 5-9] OfxcEI0|M json Bt )

=R MM

user_id 2ol M= TE9 D

case_id olie FEEE 00X ID

view_location REEAAM 2|X| (RCC, RMLO, LCC, LMLO)

lesion_id OFEHH ID

contour coordinate SFM™H coordinates list

discard_yn olie FA0I ZHI7t AL ALZsHK| kA 8 AHIOIAJAS HAlgh= 8%
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[ [ 5-6] OfiBI0} json T2t depth® T4 GA] ]

{

"user id": 1, #annotation HE2|0f|A £0{&]& Tool 2191 ID
“case_id": 100001, # dZ Mammography #[0|4 ID
“contour list™: {  # 2 View0]] J2{X| = Lesion0f| Cit & &7} List for coordinates SE}2 X%
“cancer": { # Caner caset] C{3t lesion 27} View (rce, rmlo, lee, Imlo)E 2 X%
“tmlo”™: { # rmlo view0j| T3t lesion ZtE HES
"lesion01": [{"y": -78, "x": 195}, {"y": -78, "x": 191}, ...,
{"y": -68, "x": 239}, {"y": -78, "x": 195}],
"lesion02": [{"y": -78, "x": 195}, {"y": -78, "x": 191}, ...,
{"y": -68, "x": 239}, {"y": -78, "x": 195}]
b
"rec™: { # rcc veiw0i Ci%t lesion ZHE HEE
"lesion03": [{"y": -62, "x": 354}, {"y": -62, "x": 340}, ...,
{"y": -105, "x": 412}, {"y": -62, "x": 354}]
}

}
h

"discard_yn": 0 # 3T SL0 FA|7F 210 AHE0| 27457 Z7 A2l 0 F yes or no 7|

® 55 H|o[E] A
« P FEYYS 7S Bshs A FE8AEd WOH A 2AAANT aE o Y
A& radiology report ¥ pathology reports Falste] A&7} (G429 st} HE9))7} of-go] A
2 G AR RE P o]efo] oFo] o iE = o] EAIE ¢, sTd
A7 (= Ao ddstol e I ol ieHold e 7tz 43
=0l EAshe F/dol thsid Mz F+ B #3498 F= A7t
WAPHES Foto] T 1] 9] 9] 470] 100% YA E B3 tlole ] A4E I3}
+ Option 1: A& =to] o =E|o] A review 7|5 &
Hlo]do] thal], o ejmo] Ao AFH Atutd (json & binary mask
image)= F/3AHR0l 28t s ®o] A= of eEold B AFREA &2l
— 7t A= B 117‘ =5 g8ste] Ak s Ul-gel tisl 7152 EA 2789 WYY
Fojato] 25 &
+ Option 2: 217 o] i=H|o|d A3} vlo]B & 233t Y= H s B/ds)
— Aa7kA A of kol Aol tisf, Hlo]EHo
FEl = 33310, annotated /g A= AP/J3to] siF Hro] Alh=

7 o2
o)
<
l-i‘

AAZEA] contour
LHolA I A=A

~9F7t 92 A AQUIEl el 7122 A 29) AR Folste] HE B, of
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[ 122 5-7] olole) 214 mry \

binary mask image QE \| AM & Hxt
. *_json T I'I'O - 1
Review

5.6. Q1B TS Al 22 W2 U CIOJE] 25
st @4 BAAM =& Hes HoFn, 94 B4 "elY dagE F 7 9y AMgEA
8l= CNN (convolutional neural network) 7]%te] ResNet-34 (Kaiming et. al, CVPR 2016)&
Aest JAFA G s A RS /iR ool AAAQ ofu|AYl o]m]A] Q1A T3]l
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[ [22 5-8] ResNet-34 7[5to] St OjA| A
) A group of 1x1
RuaddM 33 convolution Iayers convolutions
(Mammography) +—>
c-map)
@ ﬁ 1x1 conv ’f(
- (cancer-map)
_—
Avg-pool & 1x1 _
Vg(cp:r?cer-p);olf)onv fleprob)
f,(33) —_—
448x448 1x1 conv f(b"“ap)
patch (benign-map) ’ Parameter tuning
o vs. HIoH
Avg-pool & 1x1 .
e,
) + A group of 1x1
33 convolution Iayers convolutions
—
-map)
1x1 conv f(c "
ﬁ (cancer-map)
—>
Avg-pool & 1x1 conv
(cancer-prob) flc-prob)
Original o
MMGs . f(b—map)
FH @A 0l0[x] (bongronep ’
_
Avg-pool & 1x1
Vg(t?:r?ign-p):obc)onv flo-prod)
FHEIYEY F tlolHE 35 (training), 715 (validation), HIAE (test) = Urol A §EF /<]

St B SERES 7S] 981 n-fold cross validation $:35HH, A2 WA HlolE S
8158 (80%), EIAES (20%) 2 L1l 31458 g0 E]o) Al n7He] Hlo]E] A2 random split

n17 setO.2 BES 314, 1) set0 2 AEste B BHlo] 2153 913 data flowts ol 1
5-87 25

ANIAE B= HH9 F5s tge A=sE 7Hho s PrishH, S &9 /At 79 vizte

U= (precision), ROC curveol| X 2] AUCE &4

o}i

(sensitivity), 50| % (specificity),
Z - FDA &7} €% (Rodriguez-Ruiz, et al,, 2018)F H2ld 7%t 4 FINY F=EEHX
AZESOJOHE oF 180007101 49) SHLFYH olIAZ Sete] 140] WAHIARS} Al
714 7o) 9 vl Ak B0 Aol

S PAo M= F L A 9] OF 40% 43 (7,500 cases)2] Sh5E]o]E| & AUC:0.85-0.875 BX &
s}, o) AL 5] 0| A2 S A3kE EFSHET Slol Th BER 4 Asirh AR

264




A zickojojx|
[ [25-10] stem 2ELY XIE ofH
H|O|E{H Radiologist Al Support SHX|
DIZIE (Sensitivity) 0.83(0.81-0.85) 0.86 (0.84-0.88) 20.80
E0| %= (specificity) 0.77 (0.75-0.79) 0.79 (0.77-0.81) 20.80
AUC 0.87 (0.83-0.90) 0.89 (0.85-0.92) 2085-087

[ [22 5-9] = D% #= data flow 0JA]

Data flow from Training/Validation to Test set in case of k-fold cross validation

Let k=53, then there are 4 training folds and 1 validation fold for each 5 times round

Validation set for

5-fold Cross Validation —

Round 1 Reund2 Round3 Round4 RoundS5

avoiding over-fitting,
model selection

)k

Original
Data
Set
(100%)

Tralru
(8096)
idati
fold

()
1

(20%)

Test set for performance
evaluation of final model

ZX: http://rfriend tistory.com
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