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oo a

carry out 3D scanning on a target finger to obtain finger 3D data of the target finger, wherein the finger

step of data acquisition
3D data at least include nail 3D data of a whole nail

F-AatF LETE
E= AT — 2% SRFUEEET — A CERAL Te BRI, EEIHZ LK EHT ATO MO
HEAFTET

convert the finger 3D data into 3D point cloud data to obtain a finger point cloud, wherein the finger

step of point cloud processing of data
point cloud at least includes a nail curved-surface point cloud of the whole nail

step of nail point cloud acquisition
segment the finger point cloud to obtain the nail curved-surface point cloud from the finger point cloud
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sub-step of cluster constraining
input a search radius Rys’ smaller than a search radius Ry based on the search radius Rrs, obtaining an
angle B, between normal vectors of a point and a neighboring point under the search radius of Rrs',
and adding an angle threshold 8, » as a judging criterion

i

‘ step of nail point cloud flattening ‘

flatten the nail curved-surface point cloud in an equal surface area manner to obtain a nail plane point
cloud in a planar state

step of nail contour drawing
draw the shape of a contour point cloud according to a contour of the nail plane point cloud to obtain a
nail model of the nail

FIG. 1
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step of data acquisition
carry out 3D scanning on a target finger to obtain finger 3D data of the target finger, wherein the finger
3D data at least include nail 3D data of a whole nail

(25)

ogooao

F—5UNETIE
HEHEITHU T SATETET . HBIEOE= AT T — 5280, 18
FARTOMDMERTT —HEET

RFCT =AW ED

convert the finger 3D data into 3D point cloud data to obtain a finger point cloud, wherein the finger

step of point cloud processing of data
point cloud at least includes a nail curved-surface point cloud of the whole nail

|

F-REE BT
RTTARET —AI CERL TR RBFEIEL . EREHI LSO IARTOMDMN

B=RaT —A%E=

HhE A ST
step of nail point clond acquisition
segment the finger point cloud to obtain the nail curved-surface point clond from the finger point cloud
SRFAENEEY JTIE
sob-step of pont cloud segmentation oS S S CEIAL T M e SHO ERRUIEEI o OERRUIE HIER
segment the finger point cloud by region growing segmentation to obtain the nail curved-surface point g3
cloud from the finger point cloud l
sub-step of cluster constraining l NSRS TIE
inpnt a search radins Ry’ smaller than a search radius Ry« based on the search radius Rrs, obtaining an s SBECH FEIEFTLY SEFEETD
angle O, between normal vectors of a point and a neighboring point nnder the search radius of Rrs', 1EABASHL THEETL, TR0 MEEAE s
and adding an angle threshold 6,,,,, , as a judging criterion l

step of nail point clond flattening
flatten the nail curved-surface point cloud in an equal surface area manner to obtain a nail plane point
cloud in a planar state

draw the shape of a contour point cloud according to a contour of the nail plane point cloud to obtain a

step of nail contour drawing
nail model of the nail

FIG. 3

a a

step of data acquisition
carry out 3D scanning on a target finger to obtain finger 3D data of the target finger, wherein the finger
3D data at least include nail 3D data of a whole nail

step of point cloud processing of data
convert the finger 3D data into 3D point cloud data to obtain a finger point cloud, wherem the finger
point cloud at least includes a nail curved-surface point cloud of the whole n:

sub-step of point cloud direction correction
convert the finger point cloud into an output finger point clond which is at a preset pose and position

step of nail point cloud acquisition
segment the finger point cloud to obtain the nail curved-surface point cloud from the finger point cloud

sub- -step of pomt cloud segmentation
segment the finger point cloud by region growing segmenutwn to obtain the nail curved-surface point
cloud from the finger point cloud

sub-step of cluster constraining
input a search radins Rys* smaller than a search radius Rys based on the search radius Rys, obtaining an
angle O, between normal vectors of a point and a neighboring point under the search radius of Rrs',
and adding an angle threshold 6., » as a judging criterion

step of nail point cloud flattening
flatten the nail curved-surface point cloud in an equal surface area manner to obtain a nail plane point
cloud in a planar state

step of nail contour drawing
draw the shape of a contour point cloud accordmg to a contour of the nail plane point cloud to obtain a
nail mode] of the nail

FIG. 4
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carry out 3D scanning on a target finger to obtain finger 3D data of the target finger, wherein the finger

Step of data acquisifion
3D data at least include nail 3D data of a whole nail

= tep of point clond ing of data

FoAsE BT convert the finger 3D data into s}l’;:oigg ‘clfosdodalzl\n;?)csls)iﬁg finger point cloud, wherein the finger
=R T RS RT O T — AR TIE A A AL, AR MY T RTOMOIN point cloud at least includes a nail curved-surface point cloud of the whole nail
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l | sub-step of point cloud direction correction
convert the finger point cloud into an output finger point cloud which is at a preset pose and position
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sub-step of verification
Verifying whether or not the back of the finger
in the finger point cloud obtained by
conversion points to the negative direction of
the z-axis of the coordinate system

rotating the output finger point
cloud obtained around the x-axis by
180°

step of nail point clond acquisition
segment the finger point cloud to obtain the nail curved-surface point cloud from the finger point cloud

sub-step of point cloud segmentation
segment the finger point cloud by region growing segmentation to obtain the nail curved-surface point
cloud from the finger point cloud

Sub-step of cluster constraiming

input a search radius Rys' smaller than a search radins Rys based on the search radius Rys, obtaining an

angle 6,,' between normal vectors of a point and a neighboring point under the search radius of Rrs',
and adding an angle threshold 6, » as a judging criterion

step of nail point clond flattening
flatten the nail curved-surface point cloud in an equal surface area manner to obtain a nail plane point
cloud in a planar state

TRE&REBL 5 T THE
TMFPAAFORBEBFOMIRTEDEL LH) LIFET MORBEREID

ooogaod

1

7
L —
2 BEET -
8
n g

I

D E A=l
7 -UEREE

| 4
i
1| BrETan
PCLEBES T35

1B{EEVa-IL

L) OETa -

step of nail contour drawing
draw the shape of a contour point cloud according to a contour of the nail plane point cloud to obtain a
nail model of the nail

FIG 6
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