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refrieving a twmor contour and a tumor contour annular
region from the gray scale image, wherein the tumor
contoRr is in the tumor contour annular region

dispiaying the timor contour over the gray scale image
for defining & tumor inner region and s timor external
region on the gray scale image

retrieving a center of gravity of the tumor contour annuiar
region, defiming a section line extending outwardly from
the center of gravity and penetrating the umor contour

- annular region, and providing a measured line segment

bemng on the section line and in the fumor contour annular
region

calculating the moving variance of the gray scale of each of
the phurality pixel points on the measured line segment

I

|

'

quantifying the margin feature of the tumor on the
section line, based on the moving variance of the gray
scale of each of the plurality pixel points on the
measured line segment

—~_-EF

FIG.38
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inputting a preliminary twmor contour

defining a prefiminary tumor contour annular region
based on the preliminary tumor contour, wherein the
prelimineary tamor contowr is in the preliminary wmor
contowr annular region

|
|

retrieving a preliminary center of gravity of the preliminary
trnor contour annular region, and defining a preliminary
section line extending ourwardly from the preliminary center
of gravity and penctrating the preliminary fumor contour
anmular region

cafcuiating the moving variance of the gray scale of each of
the plurality pixel points both on the preliminary section iine
and in the preliminary tumor contour annular region, based
on the gradient value of the gray scale of zach of the
plurality pixel points both on the preliminary section line
and in the preliminary tumor contour annular region

comparing the moving variance of the gray scale of each of
the phurafity pixel points both on the preliminary section line
and in the preliminary fumer contour annular region, and
defining the pixel point having the maximum moving
variance of the gray scale as a tumor contour suggestion point |
on the the preliminary section line

3
!
i
H
i
i

changing the orientation of the preliminary section line to
scan the whole margin of the tumor and connecting all the
rumor ¢ontour suggestion point on different preliminary
section lines, for retrieving the tumor contour and the
tumor contour annular region

FIG.3C
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| caloulating the standard deviation of the moving
| variance of the gray scale of the plurality pixel points ~— D1
i on the measured line segment

| calculating the mean vaiue of the moving variance of 5
| the gray scale of the plurality pixel points on the D2
¢ measured line segment

)‘*yj
| ]
)
a2
]

defining a threshold value for identifying the blur of
the margin feature of the tumor on the section line,
based on {E}e stam?ard deviation and th; mean value - E1
of the moving variance of the gray scaie of the
pharality pixel points on the measured line segment

FIG.3F
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refrieving a tumor Conour and a IWIMmGE contour annuiar
region from the gray scale image, wherein the tumor
contour 1s in the umor contour annular region

e A

i
[

displaying the tumor contour over the gray scale image
for defining a wimor inner region and a tumor external
region on the gray scale image

s

retrieving a center of gravity of the tumor contour
annular region, defining a section line extending
outwardly from the center of gravity and penetrating the
tumor contour annular region, and providing a measured
line segment being on the section line and in the tumor
contour anpular region

calculating the moving variance of the gray scale of each

of the plarality pixel points on the measured line segment

defining a margin imaging upper limit and a margin
imaging lower limit based on the moving variance of
the gray scale of each of the plurality pixel points on
the measured line segment, and imaging the margin
feature of the tumor on the section line in coordination
with a rainbow level
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calculaning the standard deviation of the moving

variance of the gray scale of the plurality pixel points

on the measured line segment

—~_- 3]

L

caleulating the mean value of the moving variance of the
gray scale of the plurality pixel points on the measured
iime segrnent

1
|
!
;
|

F1G.48

defining the margin imaging upper Himit and the
margin imaging lower Hmit, based on the standard

- deviation and the mean value of the moving variance

of the gray scale of the plurality pixel points on the
measured fine segment

—~_ El

FI1G.4C
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FIG.6A
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retrieving a fumor contour and a LUMOr contour
annutar region from the gray scale image, wherein the
tumer conteur is in the umer contour annular region

_.-\_,ﬁ-l

displaying the tumor contour over the gray scale
image for defining a tumor inner region and & wmor
external region on the gray scale image

T

calcuiating both the minimum vaive and the standard
deviation of the gradient value of the gray scale of the
plurality pixel points in the tumor inner region

|

quantifymg the cysts feature of the tumeor in the
tumer mner region, based on both the minimum value
and the standard deviation of the gradient veiue of the
gray scaie of the plurality pixel points in the rumor
inner region

FIG.6B
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defining a threshold vaiue for caleulating the ratio of the
region having the cysts feature over the twmor nner
region, based on both the minimum value and the
standard deviation of the gradient value of the gray scale
of the plurality pixel points in the tumor inner region

DI
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retrieving a turner contour and a tumor contour annuliar
region from the gray scale image, wherein the tumor
contour is in the umor contour annular region

-~ A

displaying the tumor contour over the gray scaie image
for defining & tumor inner region and a ;umer external
region on the gray scale image

caiculating both the minimum value and the standard
deviation of the gradient valve of the grav scale of the
piurality pixel points in the tumor inner region

b~

i
E

efiming a cysts imaging upper limit and a cysts imaging
lower limit based on both the minimum value and the
standard deviation of the gradient value of the gray scale
of the plurality pixe! points in the wmor inner region,
and imaging the cysts feature of the tumor in the tumor
inmer region

FIG.7A
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retrieving a tumor contour and 4 tumor contour
annilar region from the gray scale image, wherein the
tumor contour is in the mumor contour annular region

T~ A

dispiaying the wmor contour over the gray scale
image for defining a tumor inner region and a tumor
external region on the gray scale image

—~—B

calculating both the minimum value and the standard
deviation of the gradient value of the gray scale of the
pluraiity pixa! pomts in the tumor ianer region

refrieving a cysts region in the wmor inner regicn
based on both the mininmum value and the standard
deviation of the gradient value of the grav scaie of the
plurality pixe! points in the twmor inner region

catculating the maxinnun vaiue, the standard deviation,
and the mean value of the gradient vatue of the gray scale
of the plurality pixel points in the tumor inner region but
ouiside the cysts region

——E

]

{

quantifying the calcifications feature of the tumor in the
tumor inner region, based on the maximum value, the
standard deviation, and the mean vaiue of the gradient
vaiue of the gray scaie of the plurality pixel points in the
mamor inner region but outside the cysts region

FIG.EB



16/24

defining a threshold value for calculating the ratio of
the region having the calcifications feature over the
tumor mner region, based on the maximum value, the
standard deviation, and the mean value of the gradient
vaiue of the gray scale of the plurality pixel points in
the tumor taner region but outside the cysts region
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rerrieving a tumor contour and & tumor contour annular
region from the gray scale image, wherein the tumer
contour is in the mmor contour annular region

]
i
i

displaying the tumor contour over the gray scale
image for defining a warmor inner region and a tumor
external region on the gray scale image

calculating both the minimum value and the standard
deviation of the gradient value of the gray scale of the
plurality pixe! points in the tumor inner region

retrieving a Cysts region in the tumor inner region
based on both the minimum valie and the standard
deviation of the gradient value of the gray scale of the
plurality pixel points in the wmor inner region

-~ 1

|

calculating the maximum value, the standard deviation,
and the mean value of the gradient value of the gray scale
of the pluraiity pixe! points in the tumor inner region bt
outside the cysts region, based on the gradient value of the
gray scale of each of the plurality pixel points in the tumor
mner region but outside the cysts region

]

defining a calcifications imaging upper limit and a
‘calcifications imaging lower limit based on the
maximum vaite, the standard deviation, and the mean
value of the gradient value of the gray scale of the
pharality pixet points in the wmor inner region but
outside the cysts region, and imaging the calcifications
feature of the mor in the tumer inner region

FIG.9A



18724

9B

FIG




19124

refrieving a umor contour and a tumor contour
annuiar region from the gray scale image, wherein the
wumor contour i5 in the tumor contour annular region

A

i

displaying the fumor contour over the gray scale image
for defining a tumor inner region and a tumor external
region on the gray scaie image

!
i
i

. calculating the mean value of the gradient vatue of the gray

scale of the plurality pixel points in the tumor inner region

selecting a reference block in the tumor external region,

and calcuiating the mean value of the gradient value of
the gray scale of the piurality pixel points in the
reference block based on the gradient value of each of
the gray scale of the plurality pixel points in the
reference dlock

quantifying the echoic feature of the tumor based on
the mean vatue of the gradient value of the gray scale
of the plurality pixe! points in the tbmor inner region
and the mean vahie of the gradient value of the gray

scale of the plurality pixel poinis in the reference block

——
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retrieving a fumor contorr and a fumor contour annular
region from the gray scale image, wherein the tumor
contour i$ in the nmor contour annular region

£

displaying the tumor contour aver the gray scale image
for defining a tumor inner region and a tumor external
regioi on the gray scale image

i
i

© defining a plurality of reference masks from the plurality
pixel points in the wmor inner region, each of the phurality
of reference masks including a reference pixel point and
plural pixels points adiacent to the reference pixel point

e £

catculating the local mean and the local variance of the
gradient vatue of the gray scale of the reference mask
ior each of the plurality of reference masks

¥
!
?

caleulating the variance of local mean, the mean of local
variance, and the vanance of local variance of the
gradient value of the gray scale of the reference mask of
the piurality of reference masks

|

quantifying the heterogenesis fearure of the tumor by the
caleniation of a heterogenesis index for each of the
plurality of the reference masks, based on at least one
selected from a group consisted of the variance of local
mean, the mean of local variance, and the variance of local
variance of the gradient value of the gray scale of the
reference mask for each of the plurality of reference masks

FIG1IB
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defining a threshold value for calculating the ratio of
the region having the heterogenesis feature over the
mmor inner region, based on the heterogenesis indsx
for each of the plurality of the reference masks

FIG.1IC
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retrieving a tumor contour and 2 twmor conteur annular region from

contour annular region

the gray scale image, wherein the tumor contour is in the tumor A

I

displavincr the mamor contour ever the gray scale image for defining a

|

defining a piuraizt}f of reference masks from the plurality pixel points
in the tumor inner region, each of the piural xt‘y of reference masks
including a reference pixel point and plural pixels points adiacent to
the reference pixel point

tumor inner region and a tamor external region on the gray scale image b~ B

f

calcuiating the variance of the gradient value of the gray scale of the
reference mask for cach of the plurality of reference masks

|

calculating the mean variance of the gradient value of the gray scaie
of the reference mask of the plurality of reference masks

i

caleulating of a heterogenesis index for each of the plurality of the
. reference masks, based on the variance of the gradient value of the
gray scale of the reference roask for cach of the plurality of reference

i

masks
l

calculating the maximum value, the mintmum valae, the mean vahue,
! and the atanda.rd deviation of the heterogenesis indices of the plurality
of the reference masks, based on the n..,wrooenesm index for sach of
the plurality of the reference masks

i

deﬁning a heterogenesis imaging upper timit and a heterogenesis
imaging lower limit based on the maximum vafue, the minimum value,
the mean value, and the standard deviation of the hetnrocrfznasxc; indices
of the plurality of the reference masks, and imaging the heterogenesis
feature of the tumor in the mumor nner region in ceordination with a

Irainbow level

FIGUIZA
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