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Medical Imaging Technology (MIT &)
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Medical Imaging Technology Vol. 40 No. 5 (2022 &£ 11 A &)
1R JAMIT2022 KEEFAT E /X

<HE /JAMIT2022 KREEFMFEHI>
Cervical Lesion Classification via Positive-Unlabeled Learning
Margaret Dy MANALO, Kota AOKI, Shuqiong WU, Mariko SHINDO, Yutaka UEDA, Yasushi YAGI
[J-STAGE]  [MO]

Cervical lesion classification has gained the attention of researchers because of its importance in the
mitigation and treatment of cervical cancer. Most machine learning approaches have addressed the task under
the single and fully labeled assumption; however, such assumptions do not reflect the nature of cervical lesions
in a clinical setting. In this study, we adapt a semi-supervised learning algorithm on a partially labeled
multi-label cervigram dataset by treating it as positive-unlabeled. We simultaneously trained a classifier, and a
propensity model to simulate the clinical bias in labeling lesions. Results were compared to that of a supervised
learning model, showing improvements on several performance metrics. Gradient-weighted class activation
mapping also showed better learning focus.

Key words: PU learning, Unlabeled data, Multi-label classification, Cervical cancer screening, Computer-aided

diagnosis
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<$5E /JAMIT2022 KEEHFEHT>
Geometric Matching CNN 2 & 515 CR BEHRDEEHE & DT
INBPOBE, AR R, R M
[J-STAGE]  [MO]

Bfi U v ~FIL, JWESEITT 5 L e ORHBEL AL, BH D QOL (quality of life) %2 L <
PRET 5. B ) v~ T OBEE, MERAES X REGEZEIC LV BREIIThATWS. RS, X
FREE 2RISR REOMEIT A X 2 Z E N TE 503, Fe B OAHEINSCE R O £ 8 72 5-h
WX DHBMERRELE oo TS, £ T, v Ea— X0 REzHE _0ERE LCRHHATS
AL a2 —F—KEBW VAT LOBBENAFHFIN TS, RiGSCTHE, REFRES BN X 0 [F—
PeBRE O L - BUEEER DR ) 7~ F OMEITE2IE X 2 RS W v AT A0 E RN E L, FF
I ONLE AR DT TEEZTRE T D, Geometric Matching CNN & BT Z L IChfb3 5 Z 212k b,
fR B IR O @RS E LB A 21T 5 $RETIEE 560 #LO A AR B fEIk BRI L7255, TP 23
99.26%, FP 730.79% &7¢ 0, ERFIELE OWRIC K VIREFIEOG M E R L.

F—J—F: ara—F—ZEDZW, BBALES P, Geometric Matching CNN, Bi#iV 7~

<$5E /JAMIT2022 KEEHFEHT>
Supervised Contrastive Learning Z FA LN =fE8 CT BE{RIZH(+5
VFEAMEMEEREDIZEZH A
RIS wpth, R L, KT A
[J-STAGE]  [MO]

BRI RE ClX, cross-entropy loss & V5 Z & C, R EZEMICBWTHBELZ DEECX 5. —F,
contrastive learning Ci, R U7 7 RAZET DT — % DR &EITEL, BpD 7 T RAETHT—HD
FEEITESRD X ICFEEITH 2 & T, @At &EW, FrEd 27 7 RACARER R R E O
INHREL 725, AWIZETIE, b 0 FEOMSHAOT T, T ERZTEN L TR @b 2R o
HDIiAZ %1T 9 Supervised Contrastive Learning (SCL) (27 H L, B CT EifE O F25ZikA % A 7 (2
M7z 20082 FAAL > (EFHMiE 1 OMER L ERIR 2 OREF) BOFBO~DHEE, BIU
RAA V%2 T OB DIT 272 4 DORREE/ N F — 128V T, SCLIZ &L V) 8~18% O accuracy
D) LA FEFR TE 7. F72, t-SNE (t-distributed stochastic neighbor embedding) % FV 7= REEE D AT
fbickv, 7922 DLY AR T NV—T O Z S L.

F—T— 8 WEEE, SREEE, W CT, OV AR E, @]
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<HEHX>
HIRERERENCDETEHEEZIALLMERIA T3
giK HRo%, ET ESY, BANM BEA, =3k, & R
[J-STAGE] [MO]

JEWESE T IO FH RS 2T L TIE, FiOLZEMER L7202, MGG B2 iy Ao
EfE7 3BT 5. WA TIE FCN  (Fully Convolutional Network) Ze T iy Bt HH R s
R BT TWD . AEHRIZINZ THRATE %A FCN 37845 2 & C, JEPesEme g o m 2 7 Bk
OFMHFEEE RS ) B 5 L SV TW 5. RIFSETIE, pix2pix (T & 0 HARMEEGIMRAG )~ & BT = 24
EL, HEELZBATE W E AEIRE UNet ICL 0 FET 52 & C, INEFEBMEORER L4 B
R %%Tﬁ,Mmaumnwmﬁyb“ﬁ7~&ty%%ﬁﬁbt.mm&@ BRIk LT 45>
T AEMGEZAT > T2fii 2R, P44 ToU 75 88%, ¥ Dice 7% 93% & 7p o7z, HEE L2 BT & %
FEIBMT 52 LT, i AMER L, SEERIHERE S A R LT
F—— K GRS T RN, IR AT —vay, BUTEHEE

<HEHX>
CNN Z AU MR B F TR D 1= & O fE 5 35 A1 £ T
AR s, T E1E, AJF R85, B e
[J-STAGE] [MO]

JELE X, HE (hematoxylin and eosin) Y& t1% D53 BRARLRRATE A 2 BAEE T CHUBIZE L, WERZk %
1T95. L2 L, HE REIERIZ L DTBEEIMTZ T CIEFINE OB OFEL 223 THlcEd, &
B OIRE S EH 2 HYNNLTH 2 ENREE LW, 2 2 CAWFSE T, HE Yeifg ) &R E L < REsk
ZAT O 721, FHEHIHER OIS & 255 #% 2 VT HE 2@ iifg 7, 5 RGB Bifg & LLL Hifg:
(FEEEER L O 3 F v V*ﬂ/’(“%ﬁi L7z i) OFEsHH L CHBEOA B2 BB Cilknl 4 5 Fik
BT 5. BARMIIZIL, convolutional neural network & fAVNT, AEMAICUIER S 7=l (R ELR
#1B) @ HE % @W%m b HFEAMED RGB BEOFFHEZ T 5. & 52 HE el & HEA
O LLL B o ReEm 2 it U CRAERZER L, £ oihlaz AW THREABEZHET 5. KRFE
WD Z & T, il 1B OFBAEOMIKEEOR EICANTHD Z LRSI,
F—7— F : JwELH{4, Convolutional neural network, FEIFHAE, Mg, HE Yuta

<EMEE>
Mechanism of Edge Artifacts in PSF Reconstruction
Hiroyuki SHINOHARA, Takeyuki HASHIMOTO
[J-STAGE]  [MO]
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The mechanism of edge artifacts in point spread function (PSF) reconstruction was investigated by a
simulation study. A two-dimensional (2D) numerical phantom comprises 184 mm diameter disk background and
4.6-30 mm diameter disk signal with contrast 9 (expressed as signal/background —1). Parallel beam projection
data were blurred by detector response of 1D Gaussian function with 5 mm full width at half maximum
(FWHM). Projection matrix only considers detector response function, ensuring that the edge artifacts are not
masked or affected by other components. Image reconstruction was performed using ordered subset expectation
maximization (OSEM) without regularization and with regularization by generalized Gaussian function.
Without regularization, the object-specific modulation transfer function (OMTF), defined as the ratio of power
spectrum of original and reconstructed images, was ~1 up to 1.6 cycles/cm, lower than the kernel frequency
support of the detector response function (1/FWHM: 2.0 cycles/cm) and then decayed rapidly. This frequency
response is similar to the original image and was smoothed using a Butterworth filter of order 4 and a cutoff
frequency of 2.94 cycles/cm, producing the edge artifacts in image space. In PSF reconstruction, the edge
artifacts are generated because the frequency response has the shape of low-pass Butterworth filter, lacking
high-frequency components.

Key words: PSF reconstruction, Edge artifacts, Butterworth filter, Generalized Gaussian function, Spatial

resolution
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