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! Convergence to digital

! Multi-modality 

! Increased data throughput and spatio-temporal 
resolution

! Rely on function as well as morphology

! Increased emphasis on early detection of disease 
with serial and cross modality studies
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Image 10 minutes post contrast, 
Inversion pulse with TI to null the normal myocardium.

Acquisition by segmented FLASH breath-hold sequence.

Myocardial Viability







Velocity, flow pattern, regurgitation

Velocity, flow pressure, flow pattern ,
cardiac output

Morphology, perfusion, diffusion,
mechanical properties

Morphology, vessel compliance, blood flow,
chemical content, endothelium function
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! Large distributed, heterogeneous data sets

! Handling legacy data and resource evolution

! Collaboration, access control, authentication, ethical and 
security issues

! Many image processing steps can not be fully automated

! User-friendly interfaces

! Usability and fault tolerance

! Coherent migration path for new imaging, modelling and 
analysis methods 
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! PACS – picture archiving and communication system

The term "digital radiology" was introduced by Paul Capp in 
the early 1970s. Lack of technological development to 
support the requirements of digital radiologists, however, 
prevented the concept from becoming popular until the early 
1980s. 

! DICOM – digital imaging and communications in medicine

transfer of medical images in a multi-vendor environment, 
facilitate the development and expansion of picture archiving 
and communication systems (PACS) and interfacing with 
medical information systems.



<==&3'9()')#;$&/$0)3,$
)($14*5#$67)#(7#

! Database and digital library/atlas

! Image mining, decision support and learning

! Collaboration and large scale modelling

! Multi-modality integration and data fusion

! Visualisation and augmented reality

! Remote instrumentation
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BIRN, eDiamond

IP4G MIAS

Mammogrid IXI

NDMA NC Biogrid

eProtein proTurbo

…
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" Use the GRID as primarily a computational resource rather than a
data repository

" Image processing framework already suitable
&0?/('-3'#@4-,+6(?
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" Communications cost becomes important

" Web service front-end
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" Image Processing for the Grid (IP4G)
" EF#8/0138G-H$':G-"#13(??#G-7#/#?I$'(9G-;#1-<-J#?/KG-;'+:D-77!2=.-
CLMN

" Enable image analysis on disparate data and heterogeneous 
clusters

" Adapts scheduling middleware to 2 image processing 
frameworks
" .#/#:$//('-608/'0%$/(6-B+'9*?+B-8I8/(,
" O08$#?0K#/0+1-P++?90/-QOPHR-S.-#16-M.-,+6(??013-#16-
@'(8(1/#/0+1

" T"U-=18034/-Q=PHR-0,#3(-'(308/'#/0+1-#16-
8(3,(1/#/0+1-/++?90/

" Standard web service that takes in a description of the 
workflow, data, and image computation
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" Characteristics of 2D gel 
analysis tasks:

" J4+'/-6$'#/0+1-Q8(:+168-
/+-,01$/(8R

" U#1I-60**('(1/-01@$/8-/+-
'$1-+1-#-4#16*$?-+*-
#?3+'0/4,8

" "+13('-/#898-B+$?6-
'(V$0'(-@#'#??(?-
6(:+,@+80/0+1

" Master / worker task farming 
approach ideal

" Remote submission

internet
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" Static (compile time) scheduling

" Geometric decomposition of each task
" W0/4('-'+BG-:+?$,1G-'+B):I:?0:G-:+?$,1):I:?0:G-%?+:9-+'-
%?+:9):I:?0:

" Augment graph with extra pathways:
" >66-(63(8-*+'-6#/#-'()@#'/0/0+1013-%(/B((1-1+6(8
" >66-1+6(8-#16-(63(8-*+'-,('3(6-/#898
" X(034/-(63(8-%I-:+,,$10:#/0+18-:+8/

" Constrained shortest path search to optimum parallelism 
strategy
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" IEEE testing report Ethernet performance degrades at over 
37% load e.g.
" &+'-#-YL-8(:+16-#1#?I808-/#9013-Y-0,#3(-#-,#Z0,$,-+*-[-
80,$?/#1(+$8-B+'9('8-:+$?6-%(-8$8/#01(6

" Image compression is therefore essential
" "+88I-,(/4+68-Q(D3D-\;W!R-'(,+5(-01*+',#/0+1-#::+'6013-
/+-#-508$#?-:+'/(Z-,+6(?

" T(#')?+88?(88 ,(/4+68-3$#'#1/((-(#:4-@0Z(?-± #1-(''+'-
5#?$(

" \;W!)"J-QF(B?(//-;#:9#'6R-@'+5(6-/+-4#5(-/4(-+@/0,$,-
:+,@'(880+1-]-:+,@?(Z0/I-/'#6()+**
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" Tasks fail due to evicted workers
" 2(@'+:(88013-#-*(B-*#0?$'(8-80310*0:#1/?I-#**(:/8-^+%-
:+,@?(/0+1-/0,(

" Replicate tasks
" X4(1-/#898-_-B+'9('8
" P4+8(-/#898-,+8/-?09(?I-/+-*#0?

" Statistical approach
" W8/0,#/(-8@((6-+*-B+'9('8-Q1+',#??I-608/'0%$/(6R
" W8/0,#/(-*'(V$(1:I-+*-(50:/0+18-Q;+088+1-608/'0%$/(6R
" .('05(-@'+%#%0?0/I-(#:4-^+%-B0??-*#0?-





" 1400Mhz Computer: 5 hours for 3540 tasks
" Worker groups of size 5 – 40 were considered.
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! Loss of resource efficiency for 5 – 40 workers (in respect to a 

single worker)
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! Database and digital library/atlas

! Image mining, decision support and learning

! Collaboration and large scale modelling

! Multi-modality integration and data fusion

! Visualisation and augmented reality

! Remote instrumentation

E



Diet

Obesity

Smoking

Age

Exercise

Genetic traits

Cholesterol, lipid
metabolism

Neurogenic factors

Hypertension

Interrelated factors of heart disease



Velocity, flow pattern, regurgitation

Velocity, flow pressure, flow pattern ,
cardiac output

Morphology, perfusion, diffusion,
mechanical properties

Morphology, vessel compliance, blood flow,
chemical content, endothelium function





Velocity (mm/sec)

Baseline

Release of the cuff

1min gap

 800
 700
 600
 500
 400
 300
 200
 100
     0
-100
-200
-300

Cuff inflated

Femoral artery time-related velocity flow curve

RH Mohiaddin



Diastole

Systole









<==&3'9()')#;$&/$0)3,$
)($14*5#$67)#(7#

! Database and digital library/atlas

! Image mining, decision support and learning

! Collaboration and large scale modelling

! Multi-modality integration and data fusion

! Visualisation and augmented reality

! Remote instrumentation

E
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