Palm
identification
device 10

@)

User
identifier 14

100

113

Palm image 11

g

Image decryption

and palm part <:|
comparison and

identification

FIG. 1

FIG. 2

Palm part
— prediction —>

i\\\{;@
//

9

Encrypted palm

part image data 13

Palm part
image 12

,U( V\ B

~

)/

N

Image
encryption




2/13
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Obtain a palm image, and perform feature extraction on the
palm image, through a backbone network in a palm part
detection model, to obtain image features at a plurality of sizes
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based on the encrypted palm part image data

410

-

FIG. 4



3/13

¢ 'DId
10§ oFew! wed

20 v

€0S 2myedy
o3ewr pasn,]




4/13

€09 tod
de3 1o3ury pary ],

209 yurod
de3 193u1j puodag

9 DI4

109
yurod de3 1o3ury jsar,|



4

5/13

-\V= V\ 3|
= - = i= f=] =
Backbone Neck 2E. 24 %2 S S r/‘\.
13} Nl ISRZEY) b= < 5
»ne%zgrk —»ne%zg)rk—»-é‘?)g—— —'Sgg ZER ™™ ?%% ’E%E*
e == Z g ] 58
o User
En . N
] Palm part parctr%]rgf;ep (f;g identifier
image 705 711
Palm & 707
image 701

FIG. 7



6/13

8 ‘DIA

l |

uonedyIIoU
991dwod Juowked . ERMM@MMBO
uoneoynou 339[dwod - '
juowAed € 9jeIoUAD) ¢ wyed
Ked T 1sanbar e amde)
uoneodynuapI pue uosuedwoo JuowARJ €08 [RUIILID)
wed wed wiojiad | Jueyo H.oz
708 IoAIS _H_D
uonedrdde =
JuswiAe =
o o |
uonedyIou

uonesynou
$s000NSs JUIPUIq € 9)BIUAD) *¢
IOLJIIUapI Josn

© 0] samjedy ofew Ay puig ‘7
saanyeay o3ewl JoeNXH |

ssaoons Jurpurg

o3eun

>

wed e urejqO

JAOIN

i

1sanbai
uonensIzay

wed
e amde)
108 [eUIuLId} 13S )

O



7/13

6 DId

uoneslyou

pauado 2q 03 100p AN
Qwoy & [0U0) AN

UOI}BIIJ1}OU $S900NS
UOIBOIJLIOA B QJBIDUAD) "7\ _

uoneoyLIaA Amuapt wojiad pue  \
‘uoneoynuepl pue uostreduwrod
pred wred wiopred 1

706 JOAISS
[OJIUOD SSAIIY

00

uonesyou

d3ew _
$S900NS UONBIJLIIA :
: : > wred e urejqO
wyed

UOHBOLLIdA ¢ ()6 90IADD
AMudp]  jonuoo ssaooy

QAOIN

uonedynou
$S900NS FuIpurg

jsonbal e amide) O
|
|
_
|
|
|
_
|
_
|
_
m
oGew _

$S900NSs JuIpuIq € AJBIAUID) *¢
JaLTIUIpI Jasn /

[
P

wied e ureiqO

© 0] saInje9) adewn oy puig ‘g |
saanjedy ofewl Joenxy °|

wed

e amde)) Q

1sonbai
uonensIsay

106
[eUTULID) JOS()



8/13

Palm image 1001

!

Focusing layer
1002 (3,64, 1, 1)

'

Convolution layer
1003 (64, 128, 3, 2)

Bottleneck layer
1004
(128, 128)*3

Convolution layer
1003 (128, 256, 3, 2)

Bottleneck layer
1004

(256, 256)*9
[

Y

Convolution layer
1003 (256, 512, 3, 2)

!

Bottleneck layer
1004 (512, 512)*9

v

Convolution layer

1003 (512, 1024, 3, 2)

\

Splice 1007

Bottleneck layer

}

Upsample 1006

Convolution layer
1003 (512,256, 1, 1)

i

Bottleneck layer
1004 (1024, 512)*3

i

'

Pooling layer 1005

'

Bottleneck layer

A

Splice 1007

i

Upsample 1006

3

™ 1004 (512, 256)*3

Image feature
1008 (512, 256)

!

Convolution layer
1003 (512, 1024, 3, 2)

'

Splice 1007

!

Bottleneck layer

1004 (512, 512)*3

!

Convolution layer
1003 (512,512, 3, 2)

!

1004 (1024, 1024)*3

Convolution layer

711003 (1024, 512,11, 1)

\

Splice 1007

!

Bottleneck layer

Image feature
1008 (512, 512)

1004 (1024, 1024)*3

Image feature

™1 1008 (1024, 1024)

FIG. 10




9/13

N\~

1120

100

Palm part
detection model

it
I|__I (H{E[EIEE lr'
UL



10/13

Obtain a sample palm image

and a sample palm part image
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Obtain a sample palm image and a sample palm part image
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Perform feature extraction on the sample palm image,
through a backbone network in a palm part detection model,
to obtain sample image features at a plurality of scales
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Perform, through a neck network of the palm part detection
model, feature fusion on the sample image features at the
plurality of scales, to obtain a sample fused image feature
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Determine, through a prediction network of the palm part
detection model based on the sample fused image feature, a
sample prediction palm area corresponding to a palm in the
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Crop off the sample prediction palm area from the sample
palm image as a sample prediction palm part image
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Calculate a loss function value according to the sample palm
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based on the loss function value
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