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Background
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Contribution

® ANBERXKEILZIESEZEIRIIMS-Info, FEMS-InfoBREIRIRIMRIEIBAFAIE, IRITE
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AOSHIE, SUREXMS-InfoXd MAY4FIE
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Overview
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SF-branch [T —— ; (O RERERE

' Convolution (3%64)

= |
| l : =P Normalize & LeakRelu
> ?ilﬁ]iﬁf,#%?ﬁ}%ﬂﬂ SFl | //’/t SF, | =9 Normalize & Relu
______ . SF ' Deep Spatial Feature
A7 75 % (K1, H7e3) KEEy 8= SF, (" Fast Fourier Uni

64, ZIF—(AIELERECENEEHI =S IEEFE

BRI EFREN SF,

| :
!~ I @ [;-norm & Sofltmax
3 I Operation
- O Fuse rule of SF;
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(u,v) = 2n(us/Mtoy/N)  THESEEEMNTG  SEE W TR
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SF-branch _. N imxt

' Convolution (3%64)

=P Normalize & LeakRelu

v 2 2 2 LED S
P(u,v) = |F(u,v)|* = Re(u,v)* + Im(u,v)?, NS P Notiiializs & Reli
, I'm(u, v SF 1 1°°"} Deep Spatial Fez
{D(H,t?} — arctan [ ( . J'] 1 *E{ﬁ% .1 Deep Spatial Feature
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i i l —
Fu,v)| = [Hfﬁ(-u, 'L‘)2 + I'm(u, :.-'}"‘]] ‘. }}Eﬂ]ﬁ : @ [;-norm & Softmax
Operation
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GV-branch
> IS R NS IEE R S TS
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GV-branch
> B AT TR EEEEFER

RGBZAIFRELE(R), SZE(G)FIIEEB), RHBEFTFTEMILERSHIER
&6, L% EnEGRS
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GV-branch

I, [RYAPETENR [, PETEHR

Algorithm 1: New Luminance Computation

Input: RGBA image [, : (R, G, B, A)
Uutpul; New lumincmw value V"’

I
2: [y + Cnmpm:-‘.:-; (Lp)s :
3 Ipsv:(H.S V)« Conver ([,); ;
4 V'ieI,4-V; I
5 |

In 1, (R)+1,:(G)+1,: (B);
8 return [,
9: Conver (I,):
10:  I4 « Compress (I,);

Eg.(1)
11: lgsy +— 1 4:

12: return /gy : [H S, L:IH
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Fusion and Reconstruction

B ERHIE(SFAIGV)iRITRIE, ReMaERSIIREHEGV2)ITRIG, BFITR
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Experiments
> Fusion of MR-SPECT Pairs

i1 2/ s, EMRIBERGHTIAE
e ER SR/ NEE’E=/EF, GLAkE
1=1A; ESPECTREIRF, XGRSV
if. BEftiRSERY, BERESEM,

SEEEARLIKS. =

MR Image (a) LatLrr (d) atsIF (e) FusionDN
SPECT Image (f) FusionGAN (g) FunFuseAn (h) WPADCPCNN (i) OLTPSpS (j) MsgFusion
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Experiments
> Fusion of MR-SPECT Pairs

() 14 7mx2
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Quality Assessment Of MR-SPECT Fusion

]
8
, 7
SD' = SD/8 6
MI' = MI-5 5
. N o A SFe' = rSFe*(-11) 4
AXHIMsgFusionfECMTEIEIR P TFARE | o e
VIFF' = VIFF*10 i ||I I I | I
RQ' =RQ*10 0 I
EN sSD' MI' rSFe' SM' VIFF' RQ'
m LatLrr 6.371 3.2680 7.7421 5.8223 7.504 3.161 6.697
IFCNN 6.3416 3.2103 7.6833 4.2163 8.06 4.126 5.438
W NestFuse 6.2592 3.3050 7.5184 49511 7.669 3413 3.662
atsIF 6.3732 3.9762 7.7464 4.1503 7.403 4.125 6.428

® FusionDN 6.0335 2.7899 7.067 5.4043 7.215 2.541 8.488
FusionGAN 6.1349 27832 7.2698 5.1337 7.335 2.873 6.844
FunFuseAn 6.3731 3.3644 7.7462 4.7839 7.492 3.876 8.073
WPADCPCNN  6.3289 3.5269  7.6578 3.5178 7.956 4.033 5.635

= OLTPSpS 6.0088 2.8887  7.0177 5.2987 6.468 1.28 5.550

= MsgFusion :6.5606 5.1588  8.1212 2.3991 8.218 6.302 7.528 !
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Experiments
> Fusion of MR-CT Pairs

X4 nliinzarm, EZEIMECT
El& L. EMREG EARSSHIBEE,
{BaLAEE SEERRAMFHX DK
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(f) FusionGAN

(g) FunFuseAn

(h) WPADCPCNN

© RELE.EX:

#

(d) atsIF

(1) OLTPSpS
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/

(j) MsgFusion
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Experiments
> Fusion of MR-CT Pairs

(2) A & & #h k%
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AN AIMsgFusionfE6 ML IE TR TR5T SD' =SD/6
MI' = MI-5
1SFe' = 1SFe*(-10) 4
SM' = SM*10-2
VIFF' = VIFF*10
RQ' =RQ*10

w Lo~y WD

O MN

B LatLrr
IFCNN

I NestFuse
atslF

® FusionDN
FusionGAN
FunFuse An
WPADCPCNN

= OLTPSpS

B MsgFusion

5.9757
6.0634
5.7155
6.3552
5.6086
5.8469
6.0964
6.0492
6.0665

I 6.6525

Quality Assessment Of CT-MR Fusion

rSFe' VIFF'
4.1380 6.9811 3.323 6.427 2.527 4.7{]?
4.1904 7.1725 3312 6.586 2.769 3.089
3.7843 6.5621 3.939 6.099 1.478 3.735
50766  7.6621 1.471 6.036 3.373 2.028
4.1469 63117 3.153 6.132 1.846 4.397
3.9004  6.7672 3.718 6.24 1.865 2.825
4.1793 7.2422 3.396 6.448 2.316 3.599
43775  T7.0985 3.499 6.506 2.825 3.747
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Experiments
» Ablation Study

Whole image EN SD MI rSFe SM VIFF
w/o FFU 45027 | 56.8141 9.0054 -0.5018 | 0.2704 | 0.3219
w/o LightV 3.5768 | 36.7745 7.1537 -0.2977 | 0.3523 | 0.1262
MsgFusion 4.476 67.5634 8.952 -0.4103 | 0.3205 | 0.4076
Average ROIs EN SD MI rSFe SM VIFF
w/o FFU 6.9201 | 52.0514 | 13.8401 | -0.4204 | 0.5594 | 0.3227
w/o LightV 5.9916 | 34.0278 | 11.9832 | -0.3802 | 0.6118 | 0.1738
MsgFusion 6.9598 | 54.9381 139195 | -0.3467 | 0.5830 | 0.3652

MsgFusionfxfWhole imagef]Average ROIsHEBENE T sxIFANTFALIEIR
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Experiments (&) 1 4 & # K2
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» Questionnaire Survey

Q1 | Q2 | Q3 | Qu | Qs | Qs | Q7 | Qs | Qo | Qo | Q11 | Q2 | Qi3 | Qua | Qs | >

LatLrr [7] &) 12 9 5 3 3 7 4 8 4 7 4 10 6 10 98
NestFuse [17] 16 10 7 9 8 10 8 6 7 I 6 5 5 6 2 106
atslF [8] 9 7 7 5 10 2 9 8 12 5 9 15 3 10 4 115
FusionGAN [15] 7 8 7 0 6 4 2 10 4 15 3 2 11 7 2 88
FunFuseAn [14] 0 | | 6 4 4 ) 4 9 7 4 §) 6 | 12 70
Our MsgFusion 7 5 12 17 12 21 13 12 4 11 14 10 9 13 11 172

MsgFusionfE154Nal@, B2IT 172N TEER, mlBiRL5iAatsIFRY115
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Experiments

» Computational Cost

LatLrr IFCNN NestFuse atsIF FusionDN
41.2933 0.2241 0.9762 6.7982 0.6873
FusionGAN  FunFuseAn  WPADCPCNN  OLTPSpS  MsgFusion
0.4924 0.3599 39.6705 48.59 2.0048

MsgFusionfISEHIE(TRTIEIE2.0048%), BIATRERLASE, 1BEM ERIHATLUES
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Thank you
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