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SwinUnet

Abstract: This paper proposes a method MTL-Swin-Unet which is multi-task learning using transformers
for classification and semantic segmentation. For sprious-correlation problems, this method allows us to
enhance the image representation with two other image representations: representation obtained by seman-
tic segmentation and representation obtained by image reconstruction. In our experiments, the proposed
method outperformed in F-value measure than other classifiers when the test data included slices from the
same patient (no covariance shift). Similarly, when the test data did not include slices from the same patient

(covariance shift setting), the proposed method outperformed in AUC measure.
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+ rec) ¥ Swin Transformer[16] {ZHEART, AUC 237 X b
7—%& (bt 1-4) T0.008, 7 A +7—% (Jiki 5-11) T
0.017 FlElo7z. ZDZ e b, EEEMNRZ X7 BIETI
SRR e @ T 2 BB ERILL, ©LAMHEKT S
HeRorEZONL. — /T, RIAVT—varX&
A7 B RFEE A7 o TANBRBRZFEETE Zeh
D%, F72, MTL-Swin-Unet (cls + seg + rec) @D 3D
DR ALY %IT5HE1E, MTL-Swin-Unet (cls 4 rec) 12kt
NRT, AUCHT R 7 =& (bt 1-4) TIIELRALR
Bholeh, 7A LT =& (ki 5-11) T0.011 k-7
DI, HGEEMRE A7 IZRETIITEE R
HRZ B 520D, R XY T—2ay XA LH
FRc¥E XE % Z 2T, MTL-Swin-Unet (cls + rec) & D
SRR ICAN BRI EZFETE L e gh ot
ETFIHAIDORE

MTL-Swin-Unet, Joint-SwinTransformer, Swin Trans-
former TET/LH A XDRKEWV tiny TEBZITo7. %
1256, 77X b7F =% (ki 1-4) 2R3 % MTL-Swin-
Unet-tiny (cls + seg + rec) T MTL-Swin-Unet (cls + seg
+ rec) &HEELTAUC @ 0.006 D LR, 7AMTF—%
Akt 5-11) 12x13 % Joint-SwinTransformer-tiny € Joint-
SwinTransformer ¥ F#& LT AUC @ 0.001 ® EF23% 5
NreDs, ZRLSDIFETIZ 0.004 55 0.031 DK F23AH
LT,
4.3.1 TFRIRILOFER

4D CT BT, 7 /VIEHBICHER L THEEIT-
TLES>HERDHS. LrL, EREMESRKD 727 X
FYWREERERPDHZ. 22T, THRNOAIHLZ
Grad-CAM[3] TfTo 7. Grad-CAM[3] Z ANEBRD LD
HanTlckbEEEZ5 X ke — vy S LT
Hh32s2eT, PHCHST 2HENGHAZES Z T
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TestData(Hospitall-4) TestData(Hospital5-11)

Methods iou-seg acc prec rec f1 auc acc prec rec f1 auc

U-Net|[8] .692 - - - - - - - - - -

Swin-Unet[11] .808 - - - - - - - - - -
ResNet152[15] - 901 .655 333 .692 .804 .822 126 .095 .504 511
Swin Transformer[16] - 956  .813 .819 .895 963 746 254  .600  .599  .T72
SwinTransformer-tiny|[16] - 952 .825 752 .880 .959 .755 240 505 587 .T41
Joint-Learning|[7] - .945 792 724 .863 913 787 208 305 560  .631
Joint-SwinTransformer - 956 .859 .752  .888 .974 | .797 .317 638 .650 .787
Joint-SwinTransformer-tiny - .953 857 724 879 .950 782 287 581 626 788
MTL-Swin-Unet(cls+rec) - 949  .805 743 871 .955 736 .238 571 .5b86  .755
MTL-Swin-Unet(cls+seg) .815 .956 .823  .800  .893 967 757 256 .648 617 788
MTL-Swin-Unet(cls+seg+rec) 811 961  .852 .809 .903  .967 756 276 .667  .618  .799
MTL-Swin-Unet-tiny (cls+seg+rec) 773 960  .841 .810  .901 973 752 282 .705  .623  .790

£ 1 F0ED LIIR—ZFTA VT ZATHELT6ETN, F0 LD NHREFED 6 E7VERT. REFIERELFEZR Y
28 CH % MTL-SwinUnet T E % 4 7L, Joint-SwinTransformer THAE 3 2 E T V2T . %F X, SwinTransformer
Zffi o 7-J% T, Joint-Learning DEHAHA= 2 —F )L 1 v bV —72 (EfficientNet) % SwinTransformer % o 72JEICZETE$
BIEDETFAEIET. EHOT AN TF—& (Fbt 1-4) &, e 72 b7 =X T, ALBAELOLDA—N=F v T LRV A
FARBH LG EEZRT. 7A M =& (bt 5-11) Bl E 7 A+ 77— & T, A7 4 RBHNDOEEHEDRZ 4 A% fio Tz
BERIET. SV FRRAIVEETEI VI ADIAFRAIDIFEL 27 5 ADNVF RAZDIGENRDH D, RATZIZZ
NZN, cls: VIRADGFERAY, seg . ¥ AT —arXRRAY, rec . HEFEMNEZ R 7 %R .

x5.

4 1%, MTL-Swin-Unet (cls + seg + rec) @ Grad-
CAM[3| IZ X 2 A[HLHERTH 5. (a) BAA KTV
7 4 QBB 2R TH D, (b) RIMERED 5
DNART VT 4 TROEBOASULFIRTH 5. €5
Lo%ES, MECZOEDICEHLTTFHZIToTWS
ZeWBAh5.

5. f&im

KX TR, SVFRRIZEEHD 7 VAT 4 —<—1C
X 2FETH % MTL-Swin-Unet (cls+seg+rec) ZIEEL
7. BELUHBERIEICH - 7235812, 2ORAF R R EED
FIYRT =R —IREBTFEEAVD ZEITED, &7
Ay 7—aryORBL, HREMREZ X7 0RO T
JE1ES 22k b, 25 SwinTransformer DA TH %
ED, v NFRXRAIEBIZEDEHEINLREALEL 2
BTEZDTREVWSITATT7THS. FBTIE, TOE
ZFE MTL-Swin-Unet (cls+seg+rec) 1%, 7 A M7 —&
BRICEFDRA T A RZEZUHRE (HEPHS 7 bTidiRv
BOE) T FAED, OO L D @ WER 2157,
7o, TANT—ZMFELEBEDR T4 R & ERVRE
(FNES 7 P DOBGE) T, AUC i d EWIEREZ1572.
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