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Bl & A9 A volEder &&HSIT HolHA W9
A& pleural effusion, pulmonary edema, pneumothorax,

pleural thickening, haziness s°] X3%r% %It}

3.2. dugF A5

ATl &8E dHolHA F 54727 AY dd=
training set (4,37071), validation (5517]) % test set (55171 %
A9 EEiekith Aol A Ajtskes daeFe Ae H7he
test setel AR JasFA L, B FF2 256 x256 A7 = 2 W
Aarst ekith &Sk VATES et 1Ae 2HI AT
F2E A E o] g3ttt Validation setS ©]&3do] F3F An=
B7re H, B7F A3l wet e HE s 5o AR S
gttt HFE A A F7HE S8, test setoll thalA
ANE, Sol2E FAlAdd 54 (ROC) = ol &3ste] FA 33l

Pz FAS A¥ete UESAE & AT ZxE
g g7 wEel s vl g Aol AlLlE A,
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4 A} AUC=0.89 (95% A1Z47F 0.86—0.92) % Youden's
indexol| A 9] W7E=0.83, E0]x=0.820% 74 Hold AsS
Bt

el 10
Wty 1 12 14

2% 10. WE fiel mE 718 Eo(129) &5 X-d (W9
Qg mbA o g wrjE o2 W 91X, (39) 3adow Aztst #
718t A#aAE (18) A 5 2 W3k ¢l “no significant interval
change since last study” (23)) v|ZA T8 2 W3} 9L “pulmonary
TB (tuberculosis), stable state”. (3%) #®AAN FHF W3 3
“improving state of consolidation”. (43) H]gA F5F 4 W3} QI3
“increased amount of pleural effusion, left”.
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19 12. B Hﬂﬁ}ﬂ HAASE ol gk 7ek AuaA R (1,29) &

F X=A (A% 94, 39) 3xdom Azst | 7lsr A s &4
fsgg] o A} ,_%Pr# E} ¥ -t} (18): “large amount of haziness and
pleural effusion with passive atelectasis in right lung” (23):
“progressed lung cancer at left upper lung with increased pleural
effusion since last study” (33) “decreasing right pulmonary edema
since last study” (43) “mild improvement of consolidation in both
lungs”
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Abstract

Development and validation of a
deep learning algorithm for
longitudinal change detection in

sequential chest X—ray images

Dong Yul Oh
Interdisciplinary Program in Bioengineering
The Graduate School

Seoul National University

The diagnostic decision for chest X-—ray image
generally considers a probable change in a lesion, compared to
the previous examination. We propose a novel algorithm to
detect the change in longitudinal chest X-—ray images. We
extract feature maps from a pair of input images through two
streams of convolutional neural networks. Next, we generate
the geometric correlation map computing matching scores for
every possible match of local descriptors in two feature maps.
This correlation map is fed into a binary classifier to detect
specific patterns of the map representing the change in the
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lesion. Since no public dataset offers proper information to train
the proposed network, we also build our own dataset by
analyzing reports in examinations at a tertiary hospital.
Experimental results show our approach outperforms previous
methods in quantitative comparison. We also provide various
case examples visualizing the effect of the proposed geometric

correlation map.

Keywords: Change detection, chest X—ray, neural network,

longitudinal analysis, geometric correlation map

Student Number: 2083—21355
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