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700a
602 Preview Shear_Measurement
B shape:[None, 592, 592, 1] shape:[None, 592, 592, 1]
7017 concatenate 601
CONV_BLOCK_1 input: | (None, 592, 592, 2)
733 7027+ (filters: 20, stride: 2, kernel_size: 3) output: | [None, 296, 296, 20}
CONV_BLOCK 2 input: | [None, 296, 296, 20] Convzd | input: | [None, 296, 296, 20]
(filters: 20, stride: 2, kernel_size: 3) | ouiput: | [None, 148, 148, 20] (1x1x20x20) | output: | [None, 148, 148, 20]

A

input: | [None, 148, 148, 20]
SUM 703
704 output: | [None, 148, 148, 20]

Y

CONV_BLOCK_3 input: | [None, 148, 148, 20]
705~ (filters: 20, stride: 2, kernel_size: 3) | output: | [None, 74, 74, 20]

AveragePooling2D | input: | [None, 74, 74, 20]
@2 output: | [None, 37, 37, 20]

706\

A

input: one, 37, 37, 20

707’-\_/ Reshape P N ]
output: {None, 27380]

\

input: | [Mone, 27380]
708 —~_ Dense_layer 1 | 1npul
(27380x54) output: [None, 54}

\

709-—_| Dense_tayer_1 input: | [None, 54]
(54x8) output: | [None, 8]

\

. input: | [None, 592, 592, 1]
710~—\_| Prespective_transform | inpu
transform: [None, 8] | oyuput: | [None, 592, 592, 11

y
601a “_ Shear_Measurement_transformed

Figure 7
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720 Input
Conv2d input: input_shape
(kernel_sizexkemel_sizexinput_shape[3]xfilters) | output: | input_shape[0], input_shape[1}//stride, input_shape[2}//stride, filters

721-—\_.| Batch_normalisation input: | input_shape[0], input_shape[1)//stride, input_shape[2}/stride, filters
(alpha= 0.9, beta=0.01) | output: | input_shape[0], input_shape[ 1 }/stride, input_shape[2}//stride, filters

input: | input_shape[0], input_shape[1)//stride, input_shape[2}//stride, filters

722-\_ | Linear_rectifer_unit
output: | input_shape[0], input_shape[1)/stride, input_shape[2}//stride, filters

Output

Figure 7A
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Shear_Measurement
601a— shape:[None, 592, 592, 1]

[

801—_ CONV_BLOCK_1 input: | [None, 592, 592, 1] Shear_Mask
(filters: 50, stride: 2, kernel_size: 3) { cutpur: | [None, 296, 296, 50] shape:[None, 592, 592, 1]

SPADE_BLOCK_1 input: | [None, 296, 296, 50]
802 (fitters: 50, Conditional_Input: Shear_Mask) output: | [None, 296, 296, 50]

RESIDUAL_CONV_BLOCK_1 | input: | [None, 296, 296, 50]
803 (filters: 50, kernel_size: 3) output: | {None, 296, 296, 50]

4

80 4,_\/ CONV_BLOCK_2 input: [None, 296, 296, 50]
(filters: 100, stride: 2, kemel_size: 3) | output: | [None, 148, 148, 100]

4

SPADE_BLOCK 2 input: | [None, 148, 148, 100]
805 (filters: 50, Conditional_Input: Shear_Mask) | oueput: | [None, 148, 148, 100]

\

RESIDUAL_CONV_BLOCK_2 | input: | [None, 148, 148, 100]
806\~ (filters: 100, kemnel_size: 3) output: | [None, 148, 148, 100]

\

input: | [None, 148, 148, 100]
807 TransposeConv2d_2
TN 2xax100100) output: | [None, 296, 296, 100]

\

808—_. SPADE_BLOCK 3 input: | [None, 296, 296, 100]
(filters: 50, Conditional_Input: Shear Mask) | oyrput: | [None, 296, 296, 100]

A 4
RESIDUAL_CONV_BLOCK_3 | input: | [None, 296, 296, 100]
809~ (filters: 100, kernel_size: 3) output: | [None, 296, 296, 100]

input: | [None, 296, 296, 100]
810—_ TransposeConv2d_1 | 10pY
(2x2x10050) output: | [None, 592, 592, 50]
3
811—_. CONV_BLOCK_4 input: | [None, 592, 592, 50]

(filters: 50, stride: 1, kemel_size: 3) | output: | [None, 592, 592, 50]

3

Single_shear_features

Figure 8
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Conditional_Input
8 3 0 N\ (conditional_input_shape)

Conditional_input_shape

input:
831\ image_resize P

output:

input_shape

CONV_BLOCK _1 input: input_shape
832/

(filters: filters, stride: 1, kernel_size: kernel_size}

output: | ‘input_shape{0}, input_shape{1}, input_shape(2], filters’

\ /_/833

Conv2d_1
(dxdxinput_shape[3]xfilters)

input: | input_shape[0], input_shape[1], input[2], filters
output: input_shape

Input
(input_shape)

Y

T~

Conv2d 2 input: | input_shapef0), input_shape[1], input[2], filters input: | input_shape

(@x4xinput_shape[3]xfilters) | output

input_shape output:

Element_wise_Multiplication

=

input_shape

835 836’\/ output: | input_ shape 834
Output
Figure 8A
840
841 Input

(

/

CONV_BLOCK _1 input: input_shape

(filters: filters, stride: 1, kernel_size: kemel_size} | output:

‘input_shape[0], input_shape[1], input_shape[2], filters'

CONV_BLOCK_2 input:

input_shape

(filters: filters, stride: 1, kernel_size: kemel_size) | ourput:

‘input_shape[0], input_shape[1], input_shape[2], filters'

(

842 843—_| sum input: | input_shape

™

output: | input_shape

Output

Figure 8B
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Right_single_shear_features Left_single_shear_feature:
850b —~_ slghpe—?ls(g)l:e 592,592, 50] ﬂ@mmsﬁz s0) [ \—850a

N

901 SUM input: | [None, 592, 592, 50) Proview
g " | [None. 592, 592, 50] | | shape:(None, 592, 592, 1)

== [

902—_| concatenate 602

CONV_BLOCK_0 input: | (None, 592, 592, 51)
903 (fers: 60, sride: 1, kernel_size: 3) ["ouputs | [Nome, 592, 592, 60]

!

DENSE_CONV_BLOCK_1 | input: | [None, 592, 592, 60]
904 (filters: 60, kemnel_size: 3) [“oueput: | [None, 592, 592, 60]

CONV_BLOCK 1 input: | [None, 592, 592, 60]
9051 (ftters: 60, stride: 2, kemel_size: 3) output: | [None, 296, 296, 60]

y

906 DENSE_CONV_BLOCK_2 | input: | [None, 296, 296. 60]
-~ (filters: 120, kemel_size: 3) | output: | [None, 296, 296, 120]

A
CONV_BLOCK 2 input: | [None, 296, 296, 120]
907 (fiers: 120, strde: 2, kernel_sze: 3) [“ompats | [Nows. 148, 148, 120

input: | [None, 148, 148, 120}
908 DENSE_CONV_BLOCK_3 | input: | [
N\ (filters: 240, kernel_size: 3) | output: | [None, 148, 148, 240}

CONV_BLOCK_3 input: | [None, 148, 148, 240]
909 (fitters: 240, sride: 2, kewmel_size: 3) ["gurput: | [None. 74, 74, 240]

\
DCP_BLOCK_1 input: | [None, 74, 74, 240]
910—_ (filters: 120, number_of_convolutions: 5) ["gumut: | (None, 74, 74, 240]

Figure 9A
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900d

Preview
shape:(None, 592, 592, 1)

(

602

911~——_| SELF_ATTENTION_BLOCK | input: | [None, 74, 74, 240]
(filters: 240) output: | [None, 74, 74, 240]

TransposeConv2d_3 | input: | [None, 74,74, 240]
N2 " 22x200240)  [opur | [None. 145, 146, 240]

SPADE_BLOCK_3 input: | [None, 148, 148, 240]
913 ™| (sters: 50, Conditonsl_Input: Preview) cutpat: | [Nome, 148, 148, 240}

DENSE_CONV_BLOCK_6 | input: | [None, 148, 148, 240}
914 | (fiters: 240. kemel size: ) ["oupur. | [Nome, 143, 145, 240)

TransposeConv2d_2 input: | [Nome, 148, 148, 240]
O™ | ™ 2x2x240120) ™ [t | (one, 296, 29, 120]

SPADE_BLOCK_2 input: | [None, 296, 296, 120]
916~ (filters: 50, Conditional_nput: Preview) | outpur: | [None, 296, 296, 120]

\

DENSE_CONV_BLOCK_S | input: | [None, 296, 296, 120]
7™ (fiters: 120, kernel_size: 3 output: | [None, 296, 296, 120]

\

TransposeConv2d_] | input: | [None, 296, 296, 120]
98| " (2x2x12060) ~ ["cupur: | [owe, 592, 592, 60]

\

SPADE_BLOCK_! input: | [None, 592, 592, 60}
919 (filters: 50, Conditional_Input: Preview) [ ourput: | [None, 592, 592, 60]

DENSE_CONV_BLOCK _4 | input: | [None, 592. 592, 60]
920 ™\ (filters: 60, kerne_si2%: 3) | output: | Nowe. 592, 592. 60

921 -—\_ HCR_BLOCK | input: {None, 592, 592, 60]
(filters: 60) [ output: | [[None, 592, 592, 10], [None, 592. 592, 20], [None, 592. 592, 40]]

Reconstructions

Figure 9B
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960 Input
CONV_BLOCK_1 input: input_shape
(filters: filters, stride: 1, kernel_size: kemel size) | output: | 'input_shape[0], input_shape[1], input_shape[2], filters
input: | input_shape
SUM_L
962 961\ = | output: | input_shape

i

CONV_BLOCK 2 input:

input_shape
(filters: filters, stride: 1, kernel_size: kemnel_size) [ oueput: | ‘input_shapel0], input_shape[ 1}, input_shape[2), filters'
SUM_2 input: | input_shape -~_ 963 964
output: | input_shape 8 >
CONV_BLOCK_3 input: input_shape
(filters: filters, stride: 1, kernel_size: kernel_size) output: | ‘input_shape{0], input_shape[1], input_shape[2], filters’

SUM_4 input: | input_shape
output: | input_shape F\_- 965

Output

Figure 9C
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DILATED_CONV_BLOCK_1

input: input_shape

(filters: filters, stride: 1, kernel_size: 3, dilation_rate: 1)

output: | ‘input_shape[0], input_shape{1], input_shape[2], filters'

972
970

concatenate

<Hf

1 971

CONV_BLOCK_i

input: input_shape

(filters: filters, stride: 1, kernel_size: 1)

output:

‘input_shape{0], input_shape[1], input_shape([2], filters’

DILATED_CONV_BLOCK_ 2

input: input_shape

(filters: filters, stride: 1, kernel_size: 3, dilation_rate: 2)

output:

‘input_shape[0], input_shape{1], input_shape[2], filters'

975
973

concatenate

“\—-974

\ CONV_BLOCK 2

input:

input_shape

{filters: filters, stride: 1, kernel_size: 1}

output:

‘input_shape{0], input_shape{1], input_shape[2], filters’

|

DILATED_CONV_BLOCK_3
(filters: filters, stride: 1, kemel_size: 3, dilation_rate: 4)

input:
output:

input_shape
“input_shape[0], input_shape[1], input_shape([2], filters'

concatenate

(

977

976

978

)

CONV_BLOCK_3 input:

in¥ut~shape

{filters: filters, stride: 1, kernel_size: 1)

output:

‘input_shape[0], input_shape[1], input_shape[2], filters'

\

DILATED_CONV_BLOCK_4 input: input_shape
(filters: filters, stride: 1, kernel_size: 3, dilation_rate: 6) output: | ‘input_shape[0], input_shape{ 1], input_shape[2], filters'
9 8 1 concatenate
979 980
CONV_BLOCK_4 input: input_shape
(filters: filters, stride: 1, kemel_size: 1) | output: | ‘input_shape(0], input_shape[1], input_shape[2], filters

/

DILATED_CONV_BLOCK_S input: input_shape
(filters: filters, stride: 1, kernel_size: 3, dilation_rate: 8) | ouput: | 'input_shape{0], input_shape[1], input_shape[2], filters'
98 4 concatenate
982 ) “\—083
\ CONV_BLOCK_S input: input_shape
(filters: filters, stride: 1, kemel_size: 1) | output: | ‘input_shape[0}, input_shape1], input_shape[2], filters'

Figure 9D
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Input

l

CONV_BLOCK_1 input: | [None, 592, 592, 60]
(filters: 60, stride: 1, kernel_size: 3) output: | [None, 592, 592, 60]

/

Conv2d_1 | input: | [None, 592, 592, 60]
(3x3x60x10) | output: | [None, 592, 592, 10]

990\

991

992 concatenate

CONV_BLOCK 2 input: | [None, 592, 592, 70]
(fiilters: 60, stride: 1, kernel_size: 3) | output: | [None, 592, 592, 60]

( N

993 Conv2d_2 input: | [None, 592, 592, 60]
(3x3x60x20) | output: | [None, 592, 592, 20]

(

994

concatenate

996

CONV_BLOCK_3 input: | [None, 592, 592, 80]
(filters: 60, stride: 1, kernel_size: 3) | ourput: | [None, 592, 592, 60]

l /_/997

Conv2d_3 input: | [None, 592, 592, 60]
(3x3x60x40) | output: | [None, 592, 592, 40]

l

Reconstructions

Figure 9E
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SINGLE_SHEAR_RECONSTRUCTION BLOCK

1800a
Shear Measurenent /601
801 shape:{None, 592, 592, 1] | 1803
N
CONV BLOCK 1 input: | [Nene, 532, 592, 1] $cheme_encoding_representation |
(fidters: 50, stride: 2, kernel_size: 3) [Gurput: | (None, 296, 296, 50) shape:[[None, 592, 592, 1]}
INVERTED ATTENTION_BLOCK 1 input: | (Nons, 296, 296, 50]

{filters: 50, Conditional_Input: Schems_encoding representation)

output:

[Wene, 296, 296, 50)

1802

F

/‘

RESID
{filvars:

CONV_BLOCK 1
, kernal_size: 33

input: | (Mone, 296, 296, 50]

output. | [Mone, 296, 296, 50]

F

{filters:

LOCK 2
100, ntﬂ£ Z,Iﬁ'i'rna!alu: 3

input:

[Mone, 296, 296, 50]

ouiput:

[Nowe, 148, 148, 100]

D_ATTENTION_BLOCK 2
{filters: 50, Cmdiﬁnnd_lnput. Scheme_sacoding_representation)

input:

{None, 148, 148, 100)

autputk:

{Mone, 148, 148, 100]

806—

RESIDUAL QONY BLOCK 2
{fiters: 100, kernel_size: 3)

input:

{Mone, 148, 148, 104]

outpul:

[None, 148, 148, 100}

807 —

\

d_2

input: | [Hons, 148, 148, 100]

TranaposeConyvd
(2%2x100100)

output: | [None, 298, 296, 100]

4

INVERTED ATTENTION _BLOCK 3
{filtars: 50, Conditional lnp-‘&t Schenre_encoding

inpank:

[Mena, 296, 206, 100]

culput:

[None, 286, 286, 100)

{fltera: 100, karnal

RESIDUAL CONV | BLOCK 3

frprut:

{Nens, 206, 206, 100]

size: 5) output:

[Nens, 296, 296, 100]

3

TransposaConvad_1
{2x2x10050%

input: | |None, 296, 296, 100]

output: | [None, 592, 592, 50]

CONV BLOCK_4
{filtars: 50, stride: 1, kernel_size: 3)

input:

[Mone, 582, 592, 50)

output:

{Nene, 592, 592, 50]

Single_shear_featuras

Figure 10A
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1802

Invorted_attenton_block

{Alters, Conditionalinput)
1830 18&2 npt wpepe) |
- 1831
\ CONYV_BLOCK,_ input: Iwut_nh}

Conditional_lnpwt
{oonditional_input_shape)

1 1
{filtors: fiters, sirids: 1, kernel_siss: 3} | output: | ‘input_shapelD], tnput_shape{l], input_shape{Z], fillers’

e

SPADE_BLOCK § | input: | conditional input_shape, 'input_shape|0], input_shapefl], input_shape[Z], filters’

(ke flers]  ouspue: "input_shapsel0], input_shaps! 1L input_shape|2]. flters:
CONV BLOCE 2 input: | 'mput_shapa{0], input_shape{l ], input_shapal2], filsers’
{filtere: flters, stride: 1, wize: 3} [outpul: | ‘mput_shape{0], input_shape[l ], input_shape|Z], fters’

~ N

1833

1834

ingt: | ‘input_shape{0]. input shape{l] mput_shaps{2] Glters’

/,.-—-—— outpat: input_shape

input: | ‘input_shape{0], input_shape{l], input_shapsf2], filters’
output: | ‘input_shepe{0] inpul_shapei1], taput_shape{2), filters’

:

CONV_BLOCE_3 mput: ingrat_shape
(Altare: filara, stride: 1, hiwnsl slze: 3) [ourout | input_shapel0], input_shapel1], inpet_shapoelZL, fllers'

f

18315~ Sl e kil

Figure 10B
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601 602 603
| / J
MODEL

[ LEFT SHEAR MEASUREMENT | [ PREVIEW MEASUREMENT ] l RIGHT_SHEAR_MEASUREMENT ]

70’0;+ TRANSFOREEAPT;ON,BLOCK ] I TRANSFO%}“{_PN_BIDCK HO Ot‘
I SNGIE,,SI‘IEAR,RE%STEUCHONBLOGK ‘ l SINGLE_SHW,I%,I_UWSTRUC“ONJLOCK l

)
800/18008 (Tcoumpan necowemuemonsioe]  800b/1800b

— =900

[ RELATIVE_TRANSPORM l—\q 700

1000

Figure 11
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1700
RELATIVE_TRANSFORM
{Unshearsd_inpit]
| Input
| {input_shaps}

1702

input: | input shapes
sig output: | input_shape

- 1704

o\ input: input_shape
: - output: | 'input_shapa{0] input_shape[l], mput_shapa{2] 1"

input_shape, ‘input_shapse[D], input_shaps{1], input_shape|2], 1°

i i divide input:
Una input slong axie: 3 | gutput: input_shape
“\1706

input: | Input_shaps 3
alement wise multiple output. | input_shape | Mﬂng_hup_ou?l
1708

S
1710 w1712

Figure 12




