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Applications of deep learning to accelerate label-free nerve imaging rate
using coherent Raman rigid endoscopy - Construction of transfer learning
method with fluorescence images and evaluation method for maximum
imaging rate -
I 7 < > BELRETE NSRS £ 5
TERRRRAARE A X — > > @@ EA DR DIGH
—HOCHIR % W71 T b R KRGO oD R TAMfiR O AR —
ErtoHRopfFosm #E (ERRY) K& KRFImE

EEDHBITFMNE, FMRICBI 2EEDHEICEH LN ORI TOITE
D, MEHRGIC X 20 S IRFRRERREIE Y LT 6N 5. P oaEa i
iz & 2 igiRARm L2 B L, fide Mencnltilbd 2 I8 7 ~ o HEL
PN EINTE . LOELARDLES, BOAX—Y Y THRENFETDH -
7z. ARWFFETI, critical imaging rate ¥ WO IEEEIRE L, HEEZHVHE
BN X 24 X =2 v VEER FoEEHEiT 5 2 &, BXCECHEERZ HFE
BV 2 2B TTEOMNL 21TV, A X — ¥ ZHE oM L2 SEEEL 7.

T30, /A XRBRLCEDA X =Y v FREOEHREME Lz, BFREYE I
B XNZZERT—XEEDPRETH - /279, IFRE T~V BELEMSRIC X D
ZRRET-XERGL, BANCFEE T2 X5 TR L. ZoFFFEICKD, Wk
WHHEE THUS L 72D B OMHEERICN LT 5 7 4 XBREMEREZ AR ETE5 2
LR, £, /A XBREDOMRER ERFHET 24545 & LT Peak signal-to-
noise ratio (PSNR) & structural similarity (SSIM) 23— {ERH X415 53,
ARX=I Y THREDOFHEPITAR NI EDHFETH 7. 22T, /A AREITEK
%R 2GS 2 72 DEER A X —2 > 27 L — b (CIR; critical imaging rate)
EVWORERRER L. A, EHEGICHEL ShsEE (PSNR=30,
SSIM=0.8) %}z A XA =7 L —b2zhZzhofeiEZn»r oHZH L (ClRpswr,
CIRssiw) , sARIFE%R L 5HTH 2. 7 4 ZREREZD CIR P HA X =Y 7L
— 2 SfEmElLEn g Z e 2EREIS 2 Z e TEL (0.023 fps 225 0.12 fps
AR .

Xz, semantic segmentation % F\W\ /I OMET 21T 5 72, ERTicE T
SR DDENEETH 27280, Y T~ S EELEHGR D S MR % & DR



HTE 20 21To7%. 22T, PEDT—XEy b2MAi5 DICEEEZ A
U7 HAEGREZ FRIFEICHOW R FEZIRE L. FHE T < VBELCIIEE O
FIRENZ HWTRI#LEIT> TEB D, FREOHEEERIIIERIE 7 ~ »BEL & F% R
IRIEREZE L TWB3 eEZ NS, $72, %72 VGG16 &\ 5 R E oMt Iz E
N7z 7V MR E 7L ORMERMH e L THW ., MMt oMiE: ;A0
TIZE D EEFHMGS 2 &, IERIE S~ VEBELNESERDO A EZE LT,
VGG16 ZFEH L7=E7 v, VGG16 Z{HH L HEGE HRICFEE LzET L, O
JEICH A EVMEZ R L, BEESHRIN. LD oT, —KEHRTHEE I
72 R 2R H R O FHHF B IIFE 7 < ~ BELA B o i s B8 VT
EHTHBZ DL INT.

BRI, MRS A X =Y v REDR FICERTH2 2 ZBHLIC L.
HWNA X — v ZEEETHE L7 SNR 2R3 IERRTE 7 ~ > BEEL AR SR {512 ot
L, #fEHEOEE 2TV, 4 X— ¥ ZEER EOE & %17 - 72, KW SNR
DEIGIZHN LTIX, VGGl6 ODRHEEZFHT 2 Z & & b b HNAEBROHHFE 2
MRk E M EX B2 2 2L L. MBI 22 7250.8
DL E%i723856% CIR L ERT D &, EMHICE DA X—Y v 7 HE% 0.63
fps A\ ETEZ %R ZhX, /A XRECEEZAX—Y HEE LT
L 5.6 fFHEVIERTH - 7-.

AHFZETIE, CIR ZIRR L, HEFEIC X 2EGNUE (/4 XBRE, i)
FEALZBOA X =YY 78 E N EEEEiHii Lz, 72, fhmHhicBu T
HHEROHATZEPIEFICEHTH Y, MOEX Y 74 —HGEHAGDODE S Z
TR T = 2D VIR BOL T EWRER S EHE 2 Z e RFEFE XNz, S
FREFEHCEIODHEBFORZXX A X V VEEORNIZAET 3 L — FOBGREIT
B2 Z e AEETH B Z e BRLTED, RFFEERIIIERE 7 < ~ BELN RS
DFERICBWT, gt EELORICH 2 FEoR) 2R 2 ETIEFEICEH
BAERTH 5.



