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Abstract : Dynamic chest radiographs could be obtained in a screening examination using a dynamic flat-panel
detector. The dynamic images will provides not only conventional anatomical information but also respiratory
kinetic information easily and cost-efficiently. The purpose of this study is to develop the method of quantitative
analysis for respiratory kinetics on dynamic chest radiographs. We obtained the dynamic images of six healthy
volunteers during respiration using the dynamic flat-panel detector. Our computerized method quantified the
movement of diaphragm and lung markings, and the change of density in local area on these images. The results
suggest that this computerized method may aid radiologist for the evaluation of lung diseases in a screening
examination,

Key words: Dynamic Chest Radiograph, Respiratory Kinetics, Computer Analysis, Flat-Panel Detector,
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Fig.3 Images with local vectors. The arrows show local vectors from the previous frame. (a) At the beginning of
inspiration from. frame# 2 to frame# 3. (b) At maximum inspiration from frame# 17 to frame#18, diaphragm doesn't move.
(c) At expiratory phase from frame#23 to frame#24. (d) The enlargement at the small square on Fig. 3 (a).
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Abstract

: Sequential wrist images were taken at 5-degree rotational interval from a pronate to supinate position

(180 degrees). A tentative rotational center was obtained automatically by image analysis. We analyzed the

sinogram obtained from the profile data of each image and calculated the true rotational center. Axial images

were reconstructed using filtered back projection. These reconstructed images were more accurate than images

that were reconstructed without analyzing the sinogram.

The sinogram was derived of ulnar and radius profile data. This sinogram was used to reconstruct more

accurate images. These images are easily converted into 3D or multi planar reconstruction.

These results indicate that rotational imaging provides additional diagnostic information like 3D structure and

kinetic data.
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Fig. 4 Simulation of rotation shift.
(a) A simulation image.
(b) Corrected centered sinogram.
(e) Uncorrected centerd sinogram.
(d) Corrected sinogram.
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(c)
Fig.5 Sinogram acquired from x-ray sequential images
of wrist.

(a) Uncorrected sinogram.
(b) Corrected sinogram.
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Fig.7 Radius reconstruction images from sinogram
acquired from x-ray sequential images of wrist.

(a) Reconstruction image from no shift sinogram.

(b) Reconstruction image from shifted sinogram.
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(c)

Fig.8 MPR and 3D images.
(a) A coronal MPR image.
(b) A sagittal MPR imgae.
(c) 3D image by surface rendering.
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Abstract : Parallel imaging in magnetic resonance imaging (MRI) is a method to reduce the acquisition time by
using phased array coils. However, there are a small number of commercial diagnostic MR imagers which could
be used that method. Therefore, we developed a parallel imaging program for sensitivity encoding (SENSE). We
produced sensitivity maps calculated from phantom images which was obtained with cach coil element. Next. we
eliminated wrap-around artifacts by using the sensitivity maps. Parallel imaging with SENSE made it possible to

achieve fast scan or remove wrap-around artifacts.

Key words : Magnetic Resonance Imaging (MRI), Fast imaging. Artifact, Parallel imaging
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Fig.1 Setup of coil array (solid lines) for SENSE imaging
of the a) phantom and b) human head.
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Fig.2 signal-to-noise ratio was estimated in 5 regions.
An image SNR was obtained by dividing the mean signal in
a region of interest by the standard deviation of the pixel
values within it.

hofrd, WEETERT. MISRT L1277

P AAD 5 ODOBLLHIE (ROD DZ L EFRIZBW

T, KXEHCTSNR 8 L7,
SNR=Ms/SD (4)

. Ms 3% ROI 2B 5 1E 590 EE DT,

SD ::trhﬁﬁ&c B AE S EORERAETSH S, ROI
+4 Xk, %mk%*tthnﬁzw¢&t
4 7 ROL 4 4 AT SNR #illl5%€ L, SNR 7%
o TWiz21X21 ¥2 )L & L7:. Reduction factor
#2 L LDOT, HAGNYZ% SNR DAl L SENSE
FHORWSED I NV2ETHS

F/o, GEEENE 7 7> PAERHWT
TV, 2R EEIZ DV T L EFAR L 72,

SENSE %

4. BRBELUEE

41 VELT—F 777 FOfRE

Fig. (3) (= SENSE L F (2 v 7- Wi {§ 5 & UV FR
% % 7 ¥. Fig.3(a), (b) (XEE~ v TERH D
77 b AEETHY, Fig.3(e), (diE7 1 v 741

/I L &R~ v 7%, Fig.3(e), (B, (g),

iz >a—-FimMox b 2A% 12 L
=7 7 ¥ b & B X AL MRA T {%, Fig. 3(i) &
Fig. 3(a), (b) 7* & &1 L 72 non-SENSE Hif{%, Fig.3
(), (K) IZRJE~ v TWifgE L O 1/2FOV Hi{§ 4 5 1E
i L 7: SENSE MLEE#{{§ Tdr 4. Fig. 3(i), (j) IR

L7707 74 VARERERT >3- FAEHOFRLT
1 BT AESZEETHS.

oA — Ty VILRABELESELLOH S
77 ¥ b AWEFQ 3())TIE, bFhizT—
Ty rdol, LA L, ZoORLIFVERLT —
F7 77 PEHSNDHELTYH, FHMEMEDEVE
MEEO39ETLLEY., G777 LA
A¥x MV FEIBWTOHELALANLLEE
bbiw13], %, S MRA Bif(Fig. 3(k)) (2
BwTl, 77 boanXy By Vi2l3E
AETEN 2w, BEIZT—F 777 FEE#E
T&F. 2O &, BAETIZT 7 > b AW THRAE
vy 7TEERLTBE, WMEILIIRE~Y Yy TR
ER LG TLRWI EERLTWA, James Fd
Sial—darilih, BE~y ThHIHIE
bhwnwhold, 7—F 772 MIELLVERE
Twh[14].

S5IESEILo a7 7 4 L(Fig.3(), (j)) 2
%, SENSE Hi{§ C¥j—PEA L TH . SENSED
Y-t L E S M OMERTA

4.2. SENSE Ei{% 08 & ¥
Fig. 4 (2 non-SENSE 15 £ U SENSE @ [ £{ 31 fifl 1]
%% ¥, Fig.4.(a), (b)id SNR, Fig.4.(c), (d)id

iy — M E T b, Fig.4.(e), (HILMRE
¥tk 7 7 » P A& VT SENSE 21T~ - Wi{&TH

L, TNHO@EEN S, SNR OB EEEI LD

Sz, Fig.4(a@)lzB v, fHiM1 B L PFHEES
@ SNR 7%, {iflT > a— FHmo s (g 2,

3,4) EHB L TSNR HSEAD - 7L, R L2 7 =
{AXFTLAafMEERHIANLTHY, EHEDY
— ARV O T ROI DR ENFH VO TH L.
Fig. 4(b) TR Hl = > = — F Mo d o HIH D SNR
A FEIE L 0 KA o 22D 1d, SENSE O (2%
W{EO— I RFEENTBY, T0L0ES
DRV bOEE TS A s
WThHEZEZOLND.

W1 B L UHEE S OSNRIZROI A X2 LD
ElL L2, M=y a— FhmOPLEEICE
(T2 SNR O il & ke 7. SENSE [#i{% T 24.0,non

N

(B ) {1 e 2 e s
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Fig.3 (ab) Phantom images and (c,d) each of sensitivity maps. (i) Conventional sum of square image from (a) and (b).
Wrapped images obtained from half FOV acquisition and (j,k) SENSE images of the e), f) phantom and the (g,h) human
head, respectively. Phase encoding direction in (a-f, i, and j) is vertical and that in (g, h and k) is horizontal. Profile in (i)
are signal intensity curve on centerline of the phantom image.
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Fig.4 Results of (a,b) SNR, (c,d) uniformity, and (e,f) spatial resolution measurement. (a,c,e) Non-SENSE image and
(b,d,f) SENSE image. Note that SNRs in region1 and 5 are different form other regions (a.b). Uniformity of SENSE image
is much greater than that of non-SENSE image (c.d).
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Abstract : The equal spacing in 3 dimensions (3D) is needed in many applications of medical images, which

were usually processed by interpolating from the sequence of cross-sectional slices. Typically, the spacing

between slices is much greater than the resolution on the slice. In order to get the equal spacing, people usually

use the direct linear interpolation method based on point matching. However. the direct lincar interpolation

method makes the images blurred on their edges. In this paper, a new interpolation method based on optimization

search for corresponding points was developed. We built up the corresponding relation between the interpolated

images by optimization process, which was based on the image features with the gray value, the gradient of the

gray value and the gradient direction in neighboring slices to get the paired points. Then gray value of the

interpolated point in new slice was determined by linear interpolation from the paired points. The simulation

results showed that our method was more accuracy than the direct interpolation methods.

Key words : Medical image, 3D imaging, Interpolation, Visualization.

1. Introduction

Whatever the clinical application or basic research,
people often use medical imaging slice as the
information carrier, which is the mapping of human body
in horizontal cross-sections of human body in the most
cases. But the thicknesses of the imaging slices are
usually much bigger than their spatial resolution on the
slices for many modalities, especially for X-ray CT and
Magnetic Resonance (MR) imaging. However, the equal
spacing is needed in many applications of the images in
3D. The basic medical imaging processing, such as
imaging registration, segmentation, fusion and pattern
cognition should be based on the same position of a
human body, which is mapped by their corresponding
medical

images. The applications of images  for

functional Magnetic Resonance Imaging (fMRI). medical

imaging based computer aided diagnosis (MICAD), the
simulation of surgery, as well as the planning system for
radiotherapy and for imaging guided surgery et al., all
need the integrated information from different imaging
modalities and they need to be processed on same
biological foundation with same position and same
thickness. Therefore, image interpolation method is one
of basic image processes. Among published papers
[1-10], the most of them are linear interpolation methods.
There were also methods for local interpolation [4-7],
which supply high quality interpolated images, but these
methods were impossible to get the global interpolated
images.

The main methods for interpolation used in medical
imaging are performed by direct interpolation methods
[4-7] with functions of B-spline, cubic-spline and the

thin-plate spline, as well as the nearest neighbor
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interpolation methods [1,2.11]. All these methods could
be considered as low pass filters, which must be resulted
as blurred edges and artifacts in the interpolated images.
The method developed in this paper is a non-linear
search to determine the corresponding paired points. The
method was developed mainly for planning system of

radiotherapy using X-ray CT images in direction of slice

thickness for the purpose of equal spacing in 3D [11,12].

2. Method description

In our paper, the interpolation problem was
described in a frame, which will be described in detail
after some definitions and assumption used in our paper.
First, we defined o as a 3D image in interested region
expressed by R . The intensity of any point (x, y, 2) in the
region was expressed by p(x,y,z), which was the
averaged gray value in the voxel. Second. we defined the
interval of a voxel in R' with dx, Ay and 4z, which
expressed the width, length and thickness of the voxel. In
the most cases of medical images, one gets 4z >> /x
=/y. Then the position of a voxel in the image was

writlten as :

x=idx
yi=idy (1)
z =kAz,

where i, j. k are non-negative integers. Then the serials
of acquired images were written as p(xi,y;,2). here i
and j = 0,1,2,>-, N-1, and k = 0,1,2,-, M-1. If p(-,,2)
expressed as k-th slice in the serial of the images in R,
the process of the interpolation was just the task to

caleulate the interpolated image 2(xi,y,,z) in R with i

and j =0,1.2,+, N-1,and /= 0,12+, L-1, where Z= [ 4,

L =int{(M—-1)4z/4}. The symbol int{]} expressed
the algorithm to take the integer part of a real number.
Third, if we do not consider the thickness. then a voxel
becomes a pixel in its corresponding plane without
considering the thickness.

With above definition and assumption, the new

interpolating method was developed. The main idea was
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to search the corresponding point pair from the
neighboring slices using the interpolation with the
optimized parameters. Then, the gray value of the point
in new slice took from the gray value of the paired points

in original slices by linear interpolation.

3. Interpolation method

From Fig. 1, one sees that the known images of
0(-,,z¢) and o(-,-,z¢e.1) was spaced by Az, and they need
to be interpolated with a new slice at position (-,z). In
slices p(-,-,z2) and p(-,-,zx 1), the windows with width W
were taken as the region for the optimization search. The
search processing was optimized with the features on
these imaging slices, which were the gray value, the
gradient of gray value, and the direction of the gradient.
Then the gray value of p(xi, y;, 2) was taken from linear
interpolation of these gray values in paired points of

original interpolated slices.

AW 4
A AT A 7
/P 1
A AR
7 7 7 AL
A BT L 7
Al
Al
M 1
/ /1
7, N7 5
A4 7
7 7 AR Fs 1
7 7 /%__
Z 77
q
Fig.1 Scheme of the interpolation method.

4. Process of the interpolation

4.1 Calculation for optimized paired points
4.1.1 Selection of window width W

There were two choices : one was the method to
manually select the number of pixels in the region of
WX W, the odd number of pixels would be selected

usually.



Second was the method by calculation with
formula :

W=2-n'im(£)+l, (2)

4

where 4 was the spatial resolution of images in X-Y
plane, and 4z was the gap between original slices as
described in Fig. 1, and inr was the integer operator that
expresses the calculation to take the nearest integer, and
n was an integer selected by testing process in the range
I to5.

4.1.2 Search process from the candidates of paired
points

In order to make sure that all candidates of these

paired points located in the selected region in both of

P(,-,2¢) and p(-,-,2¢+1), the point search should be started
from distant slice and it was assumed as p(-,-,2¢), then the

positions of these points in p(-,-,zx) were :

(k) =2 +(2i+21‘—w)4 m=012W-1 (3)

ylk) =y, + (M)A n=012--W-1 (4)

The corresponding points in slice p(-,-,2e+1):

(R +1}=int(d‘;d’* )-{(W‘M—xm(k)]um(k).
1

2

(5)
ulk +1)= z‘nr(d';]dz )[(ngm—ya(k)] +mlk),
(6)

where di =| z—2 | is the distance between (x:, ¥;, 2) and
(;,2¢), d2=|2x.1—2 | is the distance between (xi, ¥, 2)

and (-,,2k+1).

4.1.3 Optimization processing for the selection of
the paired points

In order to express the matching degree between the
paired points (x,y, z¢) and (x',¥’, 2x1), a vector
function was defined :

Clx,y,z,%,9, Zk+1)

=vulp(x, y,ze)—px’, y', ze1))i

=ViID(x,y,2:)-D (', ¥, ze)lj

=vuslA(x, y,ze)—A (X' ¥, ze)lk, (7)
where D(x,y, z:), Alx,y, z) expressed the amplitude
of gray gradient and direction of the gradient at the point
(x, %, 2¢), and D(x", ¥y, z&1), Alx", ¥y, 251) expressed
the amplitude of the gray gradient and direction of the
gradient at the point (', ¥, ze-1). v/, /12, and /iy
were the weights, which expressed the contributes of
each component for the matching process.

In order to reduce the calculation time, the
symmetry assumption was used, and Gaussian function
was chosen as the distribution function of matching
points with the definition :

G(xy)=exp{—[(x—x )+ (y—y)'1/20°) (8)

The vector function to express the matching degree
was rewritten as :

Rx,y,z: ", ¥, 2x)) = C (2, ¥, 22,x", ¥', Z441)

/G (x,y) (9)

If the angle between the gradient directions of two
points was bigger than 180", that means [A (x, y, 24) —
Ax',y', ze)l>7, then the
A, y,24) - A(x, ¥y, ze1)] ;
Alx',y', ze1)] <0, the angle is 27+[A (x,y, 24)—

angle equals 27—

when [A(x, ¥ 24)—
Al ¥, zea)).

From(7), one gets [1 J ]

| R (xm k), y,(R), 2k, xm(k+1), yulk+1), 2x:1)|

=U/G(xm(k), yn(k)) (9)
where

U=

Vi [p0on (k) 3 (k),20) = p(xm (k +1) 3 (k +1),201) ]

+MBID(xm(k),yn(k),Zb)—[)(xm(k+l),}'n(k+1),2ﬁ-1”é

143 LA (o (R ),y (R ),28) — A (on (k + 1), (k +1),261)]°
(10)

From the regulation described above, one gets the
optimized paired points (xp(k).y, (k) and (x (k +1),
¥, (& +1)) under condition :

| R(xp(R), v, (k) 25, xp (k+1), yalk +1), 261} |=

min
m=012o W1 | R (xn (k), ¥, (R), Ze, Xm (B +1), ya(k +1),

n=012:W-1

Zii) | (1)

P A Y 2



4.2 The gray value in interpolated slice
With the gray values of paired points in original
slices of p(-,-,z¢) and o(-,-,2¢ 1), the gray value of p(-,",z)

was linearly interpolated as :

olxi,y;,2)= 1 lo(xs (k), v, (k),ze)dy
+d> J

d,
Fo(x(k+1),y, (k+1),241)d:] (12)

5. Simulation results

In order to verify the method, two random chosen X
-ray CT images with matrix 320320 in CT volume
range as the gray scale were used for the interpolation
process for a new slice and compared with direct lincar
interpolation method. From the comparison we found
that the parameters used in our paper were optimized.
After the process, the set of the parameters were
determined as W=35, o=1, 11=2.0, u2=0.1 and #:=2.5 for

the better results. And we found that the linear

interpolation just the case ¢=0 in Gaussian distribution of

Fig.2 Original images (a) original image of Z1 ;

(b) original image of Z2.

Fig. 3

Interpolated image in middle, which is used
for comparison.

Vol.20 No.1 (2003)

paired points in neighboring slices, Therefore, the
method developed in this paper is a more general case for
interpolation.

In order to quantitatively evaluate the results of the
interpolation methods, the variance (V), the number ol
the paired points (B) with their intensity of the gray
volume are larger than 15 (equals 15 units of CT volume)
and the absolute average deviation (AD ) were considered.
The definition of V, B and AD between original images

and interpolated images were used with (13) to (15).

V= N l N ;‘Ipl.\z.,\‘,.z;) oolxi, ¥y, 21)]* (13)
"N 1 N ;lm.lﬁ ¥ 22)—polxi, ¥, 22)] (14
B =>"t(|lplx:, y;, 2)—polxi, ¥;, 2)|), (15

l (1, plxi, y;, 2)—pol(xi, ¥, 2) |2 15
lere T = A
10,| plxi, y;, 2) —pollx:, y,, 2) < 15.

a) (b)
Results of the interpolation (a) our method ;
(b) the linear interpolation.

Fig. 4

(a)

Fig.5 The difference image of the method

(a) our method ; (b) the linear interpolation.
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In formula (13)-(15), p is the intensity of the
interpolated image used as the original image located at
the closest position to the (x;, y,, z) T00(Xi, ¥, 2) ;s the
intensity distribution of voxels in the interpolated slice

showed in Fig. 3, N is the voxels number in the field of

view (FOV), other symbols are same as previous formula.

The simulated results for V, AD and B are shown in
table 1. And their corresponding images were showed in
Fig.2 to 5. Fig.2 is the original images used for
interpolation ; Fig. 3 is the interpolated slice took from
the middle of the interpolated images and is used as the
standard image for comparison ; Fig. 4 is the images gol
from our method and the direct interpolation method ;
Fig. 5 is the difference images between images in Fig. 4
and the image shown in Fig. 3.

Tab.1 Comparison between our method and the direct
method.

F v [ap | 8
1 Our method | 8.020x10' -2.49 | 13713

| DircctMethod | 8.944X10° | 0.105 | 15385 |

From table 1 and Fig. 2 to 5, one sees that our
interpolation method effectively increased the image
quality of interpolated images. In particularly, the edges
of the images were clearer than the direct interpolation
methods, especially in the edge region. The average
deviation in our case looks bigger than the direct
interpolation method. The reason of this situation may be
caused by the direct gray intensity interpolation between
paired points. If we take the gray volume of the
interpolation point from smoothed gray data of multiple
points surrounding the paired points, then the result can

be improved.

6. Conclusion

This paper described the method of optimized
pointed pair interpolation method, which can be used in
many cases of imaging applications both for the

diagnosis and treatments. The quality of the interpolated

images is better than these direct interpolated methods,
and the contour lines of the images are much clearer than
the direct interpolated method.

Further work will be continued considering the
more detail search for paired points in corresponding
windows, which may be helpful for further improvement

of the interpolated image quality.
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Abstract : We studied the intra- and inter-equipment variations in the mean CT numbers of the central part of a
vertebral body for six X-ray CT equipment. We used the lower torso phantom and the CaCO: calibration phantom.
These phantoms were scanned by abdominal routine examination parameters, and the mean CT numbers of a
vertebral body included in the lower torso phantom were measured. The intra-equipment variation of 1.9%
(coefficient of variation : CV) for the mean CT numbers was obtained in the X-ray CT equipment. Using CaCO.
reference lines, we obtained the mineral contents of the vertebral body. The intra-equipment variation for the
mineral contents was 2.2% (CV). The variations of the mean CT numbers and mineral contents were almost the
same. The inter-equipment variation of the mean CT numbers was 4.7% (CV) and of the mineral contents was
2.8% in the six X-ray CT equipment. Therefore. we believe that the CT number obtained for a vertebral body can
be used as an estimation of the bone mineral content in the X-ray CT equipment. And, il we allow inter-
equipment variation of about 5%. we propose that the CT numbers obtained in several X-ray CT equipment can
be compared.

Key words : computed tomography (CT), CT number, bone mineral measurement. intra-equipment variation,
inter-cquipment variation
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Abstract : A computer-aided diagnosis system that can identify the different human tissue and organ regions
from CT images has been developing in our research group. In this paper, we describe the details of the extraction
procedures for skin, soft tissue and skeleton regions that are the first step of the recognition process. The
relationship between the different human organs and the density features of each organ region has been used in
the identification process. We applied this process to 8 patient cases of multi-slice CT images : cach one covers
the whole torso of human body with the isotropic resolution of about 0.63 mm voxel. The experimental results
showed that the procedures could recognize the target regions from the original CT images.

Key words : multi-slice torso CT images, organ region recognition, 3-dimensional image processing, computer-

aided diagnosis.
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Fig. 1 An example of multi-slice torso CT images.
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(c) Skeleton

(a) Skin (b) Muscle

Fig.2 3D views of the recognition result images from
front and back sides of a human body.
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(a) Skin (b) Muscle

Fig.3 3D views of the recognition result images from
front and back sides of a human body (dotted line :
abdominal muscles could not be recognized).

(c) Skeleton
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Abstract : The measurement method of the characteristic curve for mammographic screen-film system has not
been established due to difficulties in terms of exposure quality at low kV. In this paper we propose a bootstrap
method by use of specific stepwedge for characteristic curve in mammography. The stepwedge of ten steps made
from calcium phosphate with 10 different material densities was employed. The tube voltage and mAs were
changed from 25kV to 32kV and from 20mAs to 100mAs, respectively, in the experiment. The results of the
curves measured indicate the effectiveness of our method, although additional experiments to investigate the
accuracy and precision of the data are required.
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The objective of this Tutorial is to provide a
comprehensive description of the concepts and potential
applications  of multimedia communications. This
Tutorial consists of six parts :

Part | describes the concept of multimedia
communication modeling. After that, user and network
requirements are discussed, together with packet transfer
conceplt.

Part 2 reviews a recent trend in multimedia research to
exploit the audio-visual interaction and to build the link
between audio and video processing.

Part 3 is

communication. Digital media and signal processing

devoted to multimedia processing in

elements are presented and analyzed. Next, we describe a

general framework for image copyright protection

MALT WA, 2z E L T “Multimedia through digital watermarking. The key attributes of
Table 1 ##HIOMEME.
Session # i {1
I Animation and Image Synthesis 6
2,12,18 Computer Vision 21
3,19 Reconstruction 12
4 Rendering 9
5 Visualization 8
6,9 Medical Imaging 18
7 Tracking 11
8 Virtual Reality ) 9
10 Human-Machine Interface 7
11,14,17 Patter Analysis and Recognition 18
13,15 Image Manipulation and Compression 16
16 Modelling 7
Special | MPEG/IPEG Standards, Implementation, and Applications 9
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08 : 30—SESSION 6 —MEDICAL IMAGING |
Chairs : D.-Y. Tsai (Japan)
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364-113

Lung Field Detection on Chest Radiographs

M. Monteiro, AM. Mendonga, and A. Campilho
(Portugal)

364-176

Magnetic Resonance Image Segmentation Technique by
using Hurst Coefficients

S. Ezekiel and M. Schuette (USA)

364-028

Computer Analysis of Urothelial Nuclei for Cancer
Detection

A. Dulewicz, D. Pigtka, and P. Jaszczak (Poland)

364-076

Automatic Seed Detection in On-Line Portal Images for
Prostate Treatment

V. Audet, P. Bose, D. Nussbaum, J.-R. Sack, J. Szanto,
and A. Whitehead (Canada)

364-012

Digital Chest Image Enhancement
coefficient Mapping Functions

D.-Y. Tsai, Y. Lee, M. Sekiva, and K. Kojima (Japan)

using Wavelet-

364-147

Sonoelastography using Compensated Power Doppler
S.J. McKenna, S. Dickson, I.W. Ricketts, A. Igbal, T.
Frank, and A. Cuschieri (UK)

364-052
Sinogram Filtering using a Stackgram Domain
A.P. Happonen and S. Alenius (Finland)
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Mice Bone Characterization from 3D Microtomography
Images

E. Martin-Badosa, A. Elmoutaouakkil, S. Nuzzo

(Spain / France), D. Amblard, L. Vico (France), and F.
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Development of Automated Classification Methods of
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An Investigation on RF Non-homogeneity in MRI when
Different Materials are Scanned

M.A. Oghabian, S. Mehdipour, and N.R. Alam (Iran)
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Hybrid Multi-Modal 3D Registration of the Brain
A. Abu-Tarif and G. Nagy (USA)
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Computerised Classification of Clustered
Microcalcifications on Mammograms

Y. Lee, D-Y. Tsai, and M. Sekiva (Japan)
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Medical Image Quality Evaluation of a Telemedicine
Service Provided by Hellenic PTT

G.J. Mandellos, M. Koukias, D.K. Lymberopoulos, and
G.K. Anastassopoulos (Greece)
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Extraction of Physiological Information from 3D PET
Brain Images

S. Barry, T. Fryer, J. Clark, F. Turkheimer, and X.W.
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J.G. Donaire and I. Garcia (Spain)

364-071

The Dilation-shadowing ~ Approach  for
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T.S. Newman, X. Zhang, and J.D. Bush (USA)

Volume

364-136
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Brain  Image
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neural processing essential to intelligent multimedia
processing are reviewed. Finally, this chapter concludes
with  recent  large-scale-integration  programmable
processors designed for multimedia processing, such as
real-time compression and decompression of audio and
video, as well as the generation of computer graphics.

Part 4 deals with the issues concerning distributed
multimedia systems. An overview is given of main
features, resource management, networking and
multimedia operating system. Next, we applications such
as interactive television, telecooperation, and hypermedia
are discussed.

Part 5 communication

focuses  on  multimedia

Vol.20 No.l (2003)

standards, with a focus on MPEG-1, MPEG-2, MPEG-3,
MPEG-4 VTC and JPEG-2000, MPEG-7, MPEG-21,
ITU-T, and Internet standards.

Part 6 concentrates on multimedia communication
over networks. After introductory speech concerning
packet audio-video in the network environment, the
concept of video transport over generic networks is
explored. This is followed by multimedia over IP
networks, including  video transmission, traffic
specification for MPEG video transmission on the
Internet, and bandwidth allocation mechanism. The
concepts of Internet access networks are presented and

illustrated. Special issues relating to multimedia over



wireless such as wireless broadband communication for

multimedia  audiovisual  solutions,  mobile  and
broadcasting networks, as well as digital TV

infrastructure for interactive multimedia services are

discussed.
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