1/13

Fig.1



obtaining
enclosed edges

2/13

gxtracting edges
with Sobel operator

y

extracting edges
with Canny operator

CONMeCtng
intermittent
parts of edges

segmenting view
based on obtained
enclosed edges

End

Fig.2

01

]

03




3/13

Fig.3



4/13

Create a set of multi-energy
transmission images

matching of all
templates is
completed

|

matched

Create a set of

objects

]

Create
temp

object
lates

)

{

Match templates

Repeat until processing
of images for all energy
levels is completed

\

at approxi
same

Merge template planes

mately the
depth

!

{

template

Generate a set of

the current energy level

planes at

|

Select another
energy level

Merge

template planes

all the

\

End

Fig.

4



5/13

Fig.5



6/13

Create a set including images and
template planes for all energy levels

Repeatimul ~~ |~~~ 77 =

rocessing of
mages for all
jenergy levels
jis completed }

Reconstruct
object grey level

Y

Remove object
from original image

Generate reconstructed
grey images of all objects
for the current energy level

[

Select another
energy level

|
|
|
|
|
]
|
]
! !
|
|
|
|
|
|
|
|
|
|

Combine all
reconstructed images

Y
End

Fig.6



7/13

Create a set of reconstructed grey level
objects for a single energy level

ooooee
rrepeat until th :
1 processing is !
i performed on | retrieve properties !
i . :

i all objects for } of one of the objects !
i the current !
i energy level :
j i
! !
H '
' the object has an H
: edge adjacent to '
! the background? :
' | i
; reconstruct the grey ;
! NO value for the object, H
' and if the object is over | |
! laid by another object, !
! reconstruct the grey )
: value for the overlapping !
: object at the same time !
' i
i ]
' | !
! i
1

! remove the object | |
‘ < from the image :
| 5
' i
e

j
END

Fig.7

01

02

03

04

05




Repeat until the
processing of all

8/13

Create a ternary set of

plane-object-energy

depth planes is
completed

y

Create a dual set of object-energy
for the current depth plane

| Repeat until the
! processing of all
objects is
completed

]
{
i
H
i
I
[l
1
!
i
|
[}
1
1
i
i
1
1
i
!
'
1
1
|
|
I
i
1
i
i
1
|
|
1
|
]
]
)
[}
1

|

Analysis of multi-energy
grey level difference

3

/

Material identification
in template

\

[

Generate co
of the ident

lored image
ified object

|

[

Selecl another
object

Select another

depth

plane

Combine all
image of materi

the colored
al identification

)

End

Fig.8






10/13

Fig. 10



11/13

(a) (b)
Fig. 11



12/13

h

radiation source }

beam controller 2
dected object 3

¥

ki

L left image
left detector | acquisition
array 4 " system 6
ight detector »| right image
ng ®1 acquisition
array 5 system 7

¥

computer processing
system 8

Beam Sector

Fig.12

Beam Sector




13/13

Fig.14



