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Q1L ZTlo|C}. BIAE (text) 22E FQ Al LIRS 1~22%t

[ =
0|2 Qs = 7|&2| 2717t 0] =&22| SKIOICL 7|&E FoH
2 M Q9Kabstractive text summarization) EHAI0|A 2X|A| =&

Bkt xS M} g2l MM 2X|E ZtZH 'Point-Generator
Network'?}t 'Coverage Mechanism's S5l si23iCH= 240] O]
o] EFo|ck
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Lt Y SS| oA Tt ShX|2E SXH RNN(Recurrent Neural

Network), CNN(Convolutional Neural Network)Zt Zt2 CHFst
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gl 7S 2825t E|HA EA Q2 (text summarization)2
HIFHOZ O MeS SMAIZE & UUCE

2AM 2902 FOIZ EMERH EF AFEXILE 20|
Hofst ZobE YElo| 2ME Mdst=s 2YS YsiCt 0|12
SdiM SHEE F0|HM Lest Y2E RX|5tHe 20| M
QOS] FRHOICE YHMOZ BM Q0| HEHE I A 27t
WHOE L0 & 7t UCE A Hml= FEA H2H(extractive
approach)22 Y JrliE 220)|A 20| Qs FES MEistD
FE510] 0|2 MHEHSI=E Q5= HIHO|C &7 LS,
&2l 5t0|2t0|E(highlighter)2f 11 2tgh 4~ QIC} & HM=
FAE M2 (abstractive approach)O|C}. O]= RNNZ 22

>

E-ARA =2 o2
24| 'Z2HIFE|(Ramesh Nallapati) @] 42| (127} 20164H0]
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attentional seq2seq RNN model2

A RNN(Encoder RNN)
QR EIAE ZHE] word2Vec@ 2

CHO|S
(word-by-word) T2 Ct.

RNN(Decoder RNN)

= EHO1E2] A2l A(sequence)
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(output)S BH&tsHA| It |25 RNN(decoder RNN)2 Q12 H
(encoder)2} Ct27| &t &t8F RNN(directional RNN)S 2235101,
O|™ Qo Ao {5 I24Zk(input) @ 2 BHA| EICt,

S| AE2HE| HEHol 2o Qof0| #EHEls Zio|ck

Q=
"I;L

3) F9o| 2% (Attention Distribution) 2 22 HIE{(Context

Vector)
YR HAEZRH [}3 TS MME o, Y12 SIAE(text)

CHo{of| CHEH &HEQ1 =2 2 (attention distribution)= Q1AL
RNN(encoder RNN)Z} C| 2 RNN(decoder RNN)2| 24!
Atefj(hidden state)Z I23Zf(nput) S 2 5101 Of2fjet 22 st

SoiiM EREICE Ol= ZHHO = siE HIERIZZH LIS HOE

0

MM Al Y12 EIAE Z0f| 03t CHofol| F=2310] lof EHX|S
Ho6l| = Ao|ct.

2411

£42]

Context Vector
(=211, 2101 2] VI Wh, Ws, battn S2 LIEQIF 0| 3H4 T-E

Esl| M stE8t= 0f7HEH S (parameter)O|C}. 0|2{3t =2

23 (attention distribution)E &850 2135 (encoder)Q|

=} Mefi(hidden state)2t 7HEEtS SoliA 23 HE](context
vecton)E Yttt 0l K2 (decoden)?t 3y B2 =RH

10] Q=X|2 EBFICE.
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4) 0{3] 2% (Vocabulary Distribution)

Z|ZX O F 2oH BilE|(context vector)2t C|RE S Al

(decoder hidden state)2| &2 H(output)= Z&tot0] 27H2| ME
gt Z(layer)2 E35H1M o] EX(vocabulary distribution)S

HHI3ICH Ol 92 SAED

Ofc! F| Crof(Ubtsoz 1

|- —
ALO|=E H|Shoj| Chist &S EHISH 0|15 SaliM 2 EXHeE
C

M Qofs Sall ddE HoiS0| =Mth= EECE

QIE] MY HESR3

M Hl

=20 H|otsts "2 QIE MM | ER| 3 (pointer-generator
network)'= 7|& 22 (baseline model)£ Q1g6t A7 'F2 7|t

ShA AT PE(attentional seq2seq RNN model)2t 20158

H>

H'=A(Vinyals) 2| 2| A2X7} H|teh 'R HIER| 3 (pointer
network)™2| 710f| = 50| EE2|= H|EL| A (hybrid
network)2 g 4= QICt AV| 27 REIo| 5H0|HE|E

HEQ3 7|58 £3l5H= 'Pointer-generator network'E E3f
Rgt(summarization)ﬂﬁl01IA1, 7|EHIAE BR0|MO| HH{ES
(1-Pgen)2| EHEZ Q1 37LI M2 Et0{(novel words)SS
PeenStEE Mg 4~ QUCH OF2 O3S SohAM 'ZRIE M

HERZ'9| Cto|o{ O (diagram)S &21%t =~ QAL

> The generation probability

, soft switch
> The probability distribution over the extended vocabulary
> if w is an out-of-vocabulary
is zero
> if w does not appear in the source document

is zero
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Coverage mechanism

7|E F5 7[dt =AY DHIo] B A QOof T M EHTHo{7t
£ slf&ot7| ?lalA, 0] AF20M = coverage

o

vectors A LE9| Ii2E| Z=Z(penalty term)S 24! (loss)d|

ME=l= =X

o
BH3510] 2X|E AFHOl| EX|ot Xt SIRACE Ol = SXH7IEX]
AT THo{e] 5 22| +M S coverage vectorzt

AN
11, O 'covLos0f| EHH510{ Q0f B0 M Z-2 f{[of

0z
10
on

HEMo = S&fot= AS WXlots PetS $IC) 0[2{St ‘covlosE
HH4510{ 7| = attention distributionz} &2 2|8t Loss= 7|&
SHEHOJ|A] Of2H2f 20| HSHEIC.

> To solve repetition problem, which is a common problem for seq2seq model

> Coverage Vector

- The sum of attention distribution over all previous decoder time steps
- Ct is (unnormailzed) distribution over the source document words

- CO is zero vector

> Renewal of the attention mechanism

- To penalize the network for attending to same parts again.

- Extra loss term to penalize any overlap between the coverage vector and the new
attention distribution

Ol2lj= 7|& baseline-model®a} £ =29| 'Summarization with

Pointer-Generator Networks'@| 2A 29F 0f|A|0|C}.

baseline-model® 3} & =2o| 'Summarization with Pointer-Generator
Networks'e] 2A] 2% 0fjA|

Original Text (truncated): lagos, nigeria (cnn) a day after winning nige- ria's
presidency, muhammadu buhari told cnn's christiane amanpour that he plans

to aggressively fight corruption that has long plagued nigeria and go after the
root of the nation's unrest. buhari said he'll “rapidly give attention” to curbing
violence in the northeast part of nigeria, where the ter- rorist group boko haram
operates. by cooperating with neighboring nations chad, cameroon and niger,

he said his administration is confident it will be able to thwart criminals and
others contributing to nigeria's instability. for the first time in nigeria's history,
the opposition defeated the ruling party in democratic elections. buhari defeated
incumbent goodluck jonathan by about 2 million votes, according to nigeria's
independent national electoral commission. the win comes after a long history
of military rule, coups and botched attempts at democracy in africa's most
populous nation.

Baseline Seq2Seq + Attention: UNK UNK says his administration is confi- dent
it will be able to destabilize nigeria's economy. UNK says his admin- istration
is confident it will be able to thwart criminals and other nigerians. he says the
country has long nigeria and nigeria's economy.

Pointer-Gen: muhammadu buhari says he plans to aggressively fight cor- ruption
in the northeast part of nigeria. he says he'll “rapidly give at- tention” to curbing
violence in the northeast part of nigeria. he says his administration is confident it
will be able to thwart criminals.

Pointer-Gen + Coverage: muhammadu buhari says he plans to aggressively fight
corruption that has long plagued nigeria. he says his administration is confident

it will be able to thwart criminals. the win comes after a long his- tory of military
rule, coups and botched attempts at democracy in africa’s most populous nation.
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[ 32! 3] CNN-MAR o] SE & (flowchart)

Orlginat Sinogram

CNN 7|4t AAZ|0] CT H|EHOIE|ZHE. Xj| 7 b - Bt : 64x64 image patch (Input patch 2t S 2|X|2| metal-
(Convolutional Neural Network based Metal Artifact Reduction in X-ray Computed Tomography)” free image Of| A =&&t patch)

- & 10,000 patch samples Af23H20{ 0] & 80% =
[ 32! 1] MARO|| AF2E|= CNN X

FSME (training samples) £, 20%= ZASME(validation

samples)2 AF23ILCY,

_|0||

2T

hac N

¥
Jriginal image BHC fmage £NN Generated fmags NN Prior

Input Dats FRRRRR Mmans fagture mapy Feature maps Faature maps Duipust
IGE3~ &4 32@6ax% 64 32@64x 64 I2FPHE4x 64 I2D64x 64 1E963% &8

H|&k4=(cost function) :
(Il - Il : Frobenius norm, R : SF&MZ9| 4= H(,): /2 HO|E{Al,

V. EFZU O[B4

i aterat
Segrenntation Q

5
Metss Ouly eage Metal Trace Originat Stnagran #cior Sinogram

- 8HE AQ A|Zh: 255 A|ZH2000 iterations with GeForce GTX B

Convolutios ¢ s & tuth Convolutian ) . 970 GPU)
. + Rells + Betds + Rati % Rells Convolutian . ” _—
: o 1 i } L ; } e, . inest fack: Vet o
.

Ragrizcenxant
CNN-MAR Image Corracted Sinogram

3) CNN-MAR method

Yaf(image) 7|8t 2x| sHZ0 CNN2H GANTE 22 Eaid 70| A(clinical case)oll X & F&2| 2, 21|, ME(E|ENs, &, -[38l 3] 0llM CNNE =5t MAR S T AIS}510{ Hoj=1
LIE|S0| =2 M52 H0|1 U= 2F, 2= Al 200N = 2|, 2) s8 ZHst 4estod, F100712| CT £ ehdsIRith ALt
o|Z YA H|O|EE o|&st o177t &tdhs| ZIshz| 11 QICt O] 0|Zd0| [2& 2]9| Metal-inserted0i| SHEGHCY. - MX 22 ALO| =T 2H(Original Sinogram) S 22E Original(Metal- (4) Numerical Simulation2 E3f| M=l QA (Metal Artifact
SoME o Jo & & L CT (Computed Tomography) - Metal-inserted Q&2 7|0 AMSZ|H MAR 21 BHCZt LIE inserted)™®, BHC, LI QA2 M50 3 A9 2 S=LCt Database)0]| L3t CNN-MAR AMs 7}
ool ofz] ZHISE Halde Sd s 10X} ot ==0 Mgst0] 22t 7+ Q4 (O3 2]9| BHCRt LI £ &S5t - 2)0llM SHEE CNNE Sl 3 EE [ U ERE HE 50l AFEE|X| 242 M 7HK| AIO|AE E3 M2 CNN-MAR
CH3H 2| 550K SICt A= =22 CT QA0|| A AlSH= M| Er OfE[HHET ZAZlI CNN 444 0|0|X|(CNN Generated Image)7t o] M=2 WIS EQLCT
_ . _ [J 2] U e U2
OFE|ZE(metal artifact)3E Ha{'d S 0|8sH M7= 10X} 5h= it MAEICH
-~
oj7= o ot E - CNN Generated Image 25 tissue processingS 5109 CNN
o
g 8 Prior J&2 ‘HM5t0, M EA|(Forward Projection)g 3l
. X} AFO| .= 2H(Prior Sinogram)0| A EIC}
=
=2 A% 2
£ AfolizT2H0fzr?
= = 28 CT Y H|0|EH|o| AE 2HS0{ CNN1} 7| &2 é CTE= SARMGcray) QIFO] STAH 212 HEER QNS 1745101 BHSOLFIC,
uHHS RT3 RHRS10] BHALE x-ray7} Ofi BHIE E2fo}1 L 0[] H7IS Sted, pis, O)F HSE 4 U7 &I
MAR(Metal Artifact Reduction)&tS M| XI&510] SFAEl . EEl, 0|8 ZAIZIE OoflAMe| EAHE & &K(projection)O|2tx I 2|1 x-rayS 02
*3%2 EOile—_f H|O|E‘| g 6H Télg_é_l— cT %1)(‘3"% #ﬂ 4'?’ ZE?"H ZSHO] SAE YYE M?D 20| tf2t p(s, O)% ekt 10 o|§;‘71| [22! 5] 012 2& S (two fixation screws and a round metal inserted in a bone)
. B = 2S5t p(s, D) s2t O ¥ O 2711 ol LIEFH Z40| Afo|=T24o|ct. ™! 0] ArRIE! Oy} B9 o’é,’0||*1°| A3 Zi3} Case 2
AlZ22{|0]M(numerical simulation)st0{ ZI& AAst 740t CNN &5 2 rore——
Al 7|1Z0]| 2247l MAR 491 BHC (Beam Hardening Correction) - o 212%9| Original (Metal-inserted) Image 2EE 24 220t L

Q} LI (Linear Interpolation)= &H&0] Bteistaxt 8 Z40| £0|=Ct. =2[sto] 25522t LIEHF 0|0]X|(Metal Only Image)E
ks

Metal-inserted

Aot HHEA S 5HH F& Df(Metal Trace) B U=
Ato|=12H0| WM EICE

o1t i - Metal Trace Sinogram 2} Prior Sinogram2 O|&3H Original

BHC

1) Metal Artifact Database 4 (numerical simulation 2t At)

- "The 2016 Low-dose CT Grand Challenge" &t& Gi|0|E{Al

Sinogram S22 H|&re| EXM S X|7{5H(Metal Trace

Replacement)E 5t E™ =l AtO| = I 2H(Corrected

(training dataset)2 AF25IULCY. _ Sinogram)0| EICH ' -
wd
_ [32! 6] £X| X|Z Al AF235l= X|242 SXH|(several dental fillings)7 &2l X|0F
- 9| Cl0|E] Aol A DS OfE|TE 7} L5t QAIS Z&510] e b

- Corrected Sinogram2 FBP (Filtered Back Projection: Sinogram& 0] AN A2] Al8! Zi3} Case 3

aOA HEHO |

=% 228 F2l(segmentation)sti! HHO|LH2| 0|0|X|(binary ‘ Ao 2 MBIl = 119! FBP(Filtered Back Projection))E
2l 2]e

image)2 X&ksts diels 8l (1 | Metal Implants of| 5t Z|ZH 22 CNN-MAR O|0|X[7t MAE|A| St
sfigfet= & 15712 24 HEl(metal shape)E FE3IQICE 2) CNN &t&

- [ 2]9| Metal-freed]| s{Est= 7479 2£0| gl=(metal- - 912 : 64x64%3 image patch (Metal-inserted, BHC, LI GAS 3
free) CTOIM &3t metal shapeE Z|CHst AKX 4 MEE |10, 22 WiX|(patch) 2 F&, #12 0[0|X| 271 : 512x512)
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2 =20 Hetst CNN-MAR IS H| 25109 7|&0]| AR E|E A At processing 10| CNN 2t2 2 prior image £ MMl 21}, HEr
MAR 2401 BHC, LI, NMAR (Normalized Metal Artifact 1) Numerical SimulationS &3l 445t Qatoj| chsh Zat OE|HE 7} AF5| ARZIX|X| 41 YR HOIRl= 2ES ERICE
Reduction) &g Sofl Md& LS HEA Jos [Tl 4], [O8 5], [J8 6] EH M| A0|A 25 CNN- (D2 gl statx &)
H|m&t7| 2siA, W ME222%HRoot Mean Squared Error, MAR B S M E3iS ff, I|f XX 222 & EEsIHME - [I2fM CNN 2 tissue processing & M2 2 E2HHQI 22
RMSE) @t 2= AE(Structural Similarity, SSIM) @1ZIA (index) & b2 A 0]0|X|(reference image) Ol 7112 253 S sen| 7 Qii= 748 2 4 Qlrt

AL83l HYE o2 HIKSIRICE HOF=LCL - EESHCNNS| 2=k (inpu) 22 2 OIDIXI(OrlgInaI Image)2t

[ E1] 5| AlZ2|0|M 723}, SE FYSo| B HE2AHRMSE).es1: 0

ol
N
5
H
Kl
b
e

5) &H| 8tx} CT (Real Data) 0ff L CNN-MAR &5 E7t ﬂt(input)% Chfet A2 2 745101 7t

Original BHC Ll NMAR1 NMAR2 CNN CNN-MAR
CNN-MAR gitio| M2 mytst7| 2|8 Numerical SimulationS Casel 1550 863 462 1212 354 331 201 AlEg TISFICE (2 %' : Original + LI / 3 &' : Original + BHC
Case2 715 444 545 50.4 414 315 228
E3l| AHA{E| OFA¢ | Al S| O| oA} b | L= ={[e}] L -
Safl 44421 2410| OFcl AH| Btxte] FAHE HIjol AFBEIACE +LI/5 72 - Original + BHC + LI + NMAR1 + NMAR2)
[ 38 7] 548 gaoMe| &8 Zat _ [ #3142 CNNZ} CNN-MAREAI O SRIE J4S0| HE M2t

(RMSE)2} 7= SAHE(SSIM)

o
3} Qriginal mage _
{ } gt . g O|[||X|Q]-Q| RMSE(THE X-”—S——:lgi}.)% 7:")‘\_|-6‘_|> 7E=1]l_|-0||:}-_ CNN- Two-channel input Three-channel input  Five-channel input
image image image
[=]3=3 E=1 3 o O = o
MAR 2 S Salf SRIE G40 ZE AH|0|A0 A 7HEF 22 RMSE CNN CNN- CNN CNN- CNN CNN-
image MAR image MAR image MAR
o o oF A
US Ve & 4 Lk
Case1l RMSE 40.0 31.0 331 29.1 273 277
SSIM 0.931 0938 0940 0943 0942 0.942
[ E 2] 4 AlE2]0|M 917 Zat, S)E YASO| A= FALE(SSIM) Case2 RMSE 434 359 315 228 269 224
M 0.956 0.971 0965 0977 0.968 0975
Original BHC Ll NMAR1 NMAR2 CNN CNN-MAR =
Casel 0565 0576 0930 0887 0935 0940 0943 =28 [WEE B e e B o2 po
SSIM 0912 0956 0932 0967 0954 0.971

Case2 0883 0.854 0.931 0.955 0.950 0.965 0.977

Case3 0522 0.536 0.886 0.833 0.942 0.932 0.967

s )

[E 2] 2429 MAR o2 SRE NS 71X FAMEE Ol= CNNO| 7|&2| Ctst ZR2| MAR HES &8 4= AU

Bl Z1fo|Ch X FALE Al CNN-MAR HHS S3if Sol= JH=MS R|LICkD KMAIS S Agstoint

JHOIM T =2 HHE 2t

2) A XME(clinical application) A=

(22! 712 B, MH| 8Kt CT S40f chshA = CNN-MAR 211 Z 1, H|QHEl CNN-MAR H0ilA AR CNN 1t tissue

7|80 7t 25t 452 B2l A2 =2le & QUCH CNN-MAR processing 2 45 HetXQl 2AE 7HX|0{, VA ALSE|0f '

S MY 22, HE OIE[HEI & HAZAD (BHHE 12 OfE|HEZ £0|1 FHHo| MUSH AXTES SsHE 248t

HAIE d2 R2S0| H S2E), i 7Z(Bony structures) HA| M52 HOIFUCE (CNN 2 MZ CHE MAR o 22 E| R85t

A7 K] AT MHE 23551912, tissue processing 2 CHEE2| OIE|HEE
H|7{stn 245t ZE 9| prior imageE ‘45IUCL) 0|7 7t

3) Properties of the Proposed CNN-MAR 7 E Sofl sHEHI0|HE 52|10 CHYst MAR 2 88fotoq,

CNN-MAR o] S98 SO ofsf tiefet dais CNN-MAR di#{o] M2 SHALAIZ Olf&o0|atm BiCt

FIE o TSI,
#txte of2|of 22t S(surgical clip) 0] A ¢l=|0f /o0
(22l 718 2H, ZHojl= X[HA(Siemens)2| AO0HE(SOMATOM
Sensation 16 CT scanner)0| AF2E|RACE(120 kVp, 496 mAs)

[ 22! 8] Tissue Processing 20| CNN Qo2 A8i5t Zat

EHAZ Solf 11607H2] FALE G2 (projection view)E LA,
Qg SO 2 Olsl LSt HiEh OfE|HEES CNN-MAR 2 CH2
HHHO 2 i Met F| O M52 H|WSIULCE

- @4 tissue processing 2| S 22I5}7| 2{3H, tissue
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212 Zi5ta S E5 AIZHN X 95t HE-HM HEYA AsletEE AHESHH S7HE7H0| A IR 2Ho] gi= H|o|Eof O[5}l H[Z0|11 IOU(AUC)= & &Ate| ZX|= Hlg2 Sttt
(Action-Decision Networks for Visual Tracking with Deep Reinforcement Learning)? DM = R ol HEE &8ot0] HA&S Mus == ADNet2 H|AA|Zt Z|HEE 7|20 256t M58 LHHME &=
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