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Motivation

, @ Data from WHO shows that more than 2.2 billion people have a vision | 12 2 billion

I impairment or blindness so far. I 've with a vision impa
! |
| B Fluorescein angiography (FA) can reflect the damaged state of the |

I retinal barrier in vivo eyes, and is regarded as the “gold standard” of ! In ar least 1 billion of these
. " COASEs, VISIOoN |mp0|rmen'r
I retinal diseases diagnosis. : could have been prevented

or has yet to be addressed

I @ FA imaging has some potential serious adverse effects and is

contraindicated for severe hypertension, heart disease, and etc.

Unaddressed refractive error (1237 million)
Cataract (65.2 million)

Glaucoma (6.9 million)

Corneal opacities (4.2 million)

Diabetic Retinopathy (3 million)

Trachoma (2 million)

A method that can generate the corresponding FA image from
structure image is needed.

World report on vision. World Health Organization 2019.10.

Fluorescein and icg angiograms: still a gold standard. 85, 2007.



Datasets

Image Collection
(from hospital)

Data Selection
(late angiography)

Optic disc

Data processing

Multi-modal Obtain aligned
Registration image pair

Large focal Punctate focal



Discriminator

9 Residual Blocks

|

. 1
[ .
. |
| I E R )
! 64 128 256 | 1128 64 64 k1 :
o) D = | ﬁ ﬁ ﬁ ﬁ | = (=) Q # Q Q =] .

| | ] = 1 9 o o o I|= - 'E 5 5 5 5 s
. 0§ BEEREEE R ‘B ® B B |
I +-+—+—0—g—g...g—g—h+—+—+ - - 2 zc - 2 + * Real/Fake .

> > = 1|5 | s s s = > 2 =] o <) ] (O]
. 11 HEEER:EE ol SN Ol OF = !
I Sl &1 & 2 e [ e gl 8] |8 | | . .
Foutiknace | 1 | 8 64 128 256 512 I
I 7X7 3X3 3X3 I'"'l _______ 13x3 3x3 7x7 i .
. Global Loss \"//-q I
+ A-.. .

I = = Local Loss S W
. = = = 3 I
| &  a & '/\ .
. 3x3  3x3 | ; !
| Residual Block -
. . Label Image |
| Adversarial Loss .
T e e T ———or———a- T P |
Median filtering
L = LGlobal -|— LLocal Kernel size (51 <51) 1

Background [

| Liat = alfivierea = In) | =

N
ﬁ Input Image F

Saliency map

1 Wi,j Hl,] 2
_ sal Gaussian filtering -
Lo = W..H.. E E (I F ) xy (GOG (a S)sal) Xy Kernel size (77) s * Calculating process
l, l, 4 Blurred image -
x=1y=1 i of FA saliency map



Results - HRA dataset
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Results - HRA dataset

Normal
FFA

Table 1 Performance comparison with different methods tested on HRA dataset

Optic disc
leakage
Metrics CycleGAN Pix2Pix Without Without The proposed Fq
Lsal PatchGAN method L
PSNR(dB) 15.15 18.68 19.32 18.61 19.98 ,
Large focal SSIM 0.5949 0.7825 0.7887 0.7632 0.8655
leakage

Punctate
leakage

Structure The proposed

Real FFA image CycleGAN Pix2Pix Without Lsal Without PatchGAN

fundus image method



Results - Infahan MISP dataset

S, PN N

Normal
FFA

Abnormal
FFA

Structure
fundus image

The proposed
method

Real FFA image CycleGAN ix2Pi Without Lsal Without PatchGAN

Table 2 Performance comparison with different methods tested on Infahan MISP dataset

Metrics CycleGAN Pix2Pix Without Without The proposed
Lsal PatchGAN method
PSNR(dB) 19.65 23.43 24.99 23.74 25.16

SSIM 0.5799 0.7438 0.7668 0.7471 0.8268




Conclusion

Spotlight:

B The proposed local saliency loss can ensure the accurate generation of the pathological structures in the
synthesis FA image.

B The data used to train and validate the proposed model were all selected according to the characteristics of

fundus angiography and clinical demands, which can better demonstrate the medical significance of the

proposed method.

Limitation:

B The proposed method performs unsatisfied on the leakage details generation.

B Lack of a suitable and reliable measurement method to evaluate the reliability and value of the proposed

method for physicians.

The proposed method has better performance in retinal vascular and fluorescein leakages generation, which has

great potential significance for clinical diagnosis.
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