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Deep—learning—based Super—Resolution (SR) methods were evaluated to reconstruct pressure fields with a high resolution from
low—resolution images taken from a coarse grid simulation, In addition to a canonical SRCNN(super—resolution convolutional neural
network) model, two modified models from SRCNN, adding an activation function (ReLLU or Sigmoid function) to the output layer, were
considered in the present study, High resolution images obtained by three models were more vivid and reliable qualitatively, compared
with a conventional super—resolution method of bicubic interpolation, A quantitative comparison of statistical similarity showed that
SRCNN model with Sigmoid function achieved best performance with less dependency on original resolution of input images,

Keywords : Super—resolution(Z=5HA3}), Deep learning(Al&5kS), Computational Fluid Dynamics(CFD, FALSX|SS  Sloshing(&2
), Statistical similarity(EAX SAMHY)

1 A—I = Olﬂ%ow 2oL} (Park and Kim, 2016; Xu et al. 2017; Wang et
., 2018), =2 £0{ x| 2olollM FL= HHE, ¢ S
7E._ 2|Hol| thall FHASIE Alsh= oot 2a0=7| AR

ZolatsK super-resolution) = Xaf & =(Low Resolution, LR) St (Lee et al., 2019; Hui et al., 2020; Gupta & Jaiman,
O[o|X|E siat=(High Resolution, HR) O[D[X|Z2 Heksh= 2021).
giozN MEAQl o 2= 3xI AE2IQl, CIEIE 0] F& FRHA 2ote| A =UTo| wE sl Zule| Ak
25f= Hio|F! =ZHKbicubic interpolation)O|-t A& ojZ T ZHollM, AlAHE|20| M2 MZl(coarse) ZiA} 7|ete| K|
(linear mapping) Al 50| oA7=|RAch AT FSES =USHdense) AR AME Sl S £ Ue

Dong et al. (2014)oll 2lah Tad= AldZHconvolution DEAME SEatoz HHakslTA} sk HEy 7|gh ZsAlst
neural network, CNN)2 ZallAlsloll &6 SRCNN(super— Do M2 AR7F 7= (Fukami et al., 2018; Deng et
resolution CNN)O| 947Z|HM 2AMoz MESEES E5H X al., 2019). FxlHAMoM Ed 7|8t _._OHAI‘Q_l- oo M2 A
siiAlst gio| o[o|X| sAT THME fISH & Eof2 Xi2(ofZ AR FEE OUE HHs siME Sl g2 SIS ol
SI%CE ol2fsh ZslAlslof CHEh o7tz o[o|X| Xz| FoloflAd OlHZ &8%& $ ct= HolM Bolsi-t, sks =2 MAo|
A2, 2, Al 2 ST 22 A A E Aoz Bl RA0{ CHAF ZHx|of| CHSH oo|X| X2|2k= 2| HIo|E7t JX|=
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Fig. 1 (a) Schematics of CFD simulation and (b) region
of interest for deep learning based super-resolution
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AMEeks 7|8 Zollalst T71HE o8¢5t 224 UHE F2lof| st oF
Table 2 MSE and PSNR values of the super—resolution = RRHES XMEslo] SRIE ZUES SAZS v|wsIich
models at the best epoch E7{2F o|moll= kM Elajy 2E MS Stolof| ARREl M7l A
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