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Hierarchical Clustering-based Segmentation (HCS) is an approach to Computer Aided Monitoring J
(CAM) that enables a user to define a region of interest and the process generates a hierarchy of
segmentation results to highlight the varied dissimilarities that might be present. /
This new HCS process based CAM system offers a versatile and flexible environment by allowing
the user to derive the maximum benefit from the computational capability (perception) of the
machine. At the same time, the user is able to incorporate their own Iinterpretation in the

ynthesis of both computer and human strengths [1].
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appropriate place and thus limit the machine's interpretive function to achieve a complementa}

Hierarchical Clustering-based Segmentation (HCS) implements the traditional bottom-up approach

of agglomerative clustering, where the regions of an initial partition are iteratively merged. HCS Mo allo il N B oanB@ L g o ke

automatically generates a hierarchy of segmented images. F i T W HCS delineated boundaries within
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The hierarchy of segmented images is generated by partitioning an image into its constituent
regions at hierarchical levels of allowable dissimilarity between its different regions. At any

particular level in the hierarchy, the segmentation process will cluster together all the pixels and/or REFERENCES
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A unique operation of the HCS process is the border pixel reclassification. Border pixel
reclassification aides in overriding local inhomogeneity while clustering similar regions.

\@algorithmic diagram, on the right, illustrates the overall operation of the HCS process [2]. J \Sheffield Hallam University, Sheffield, UK, 2007 /
( HCS PROCESS BASED COMPUTER AIDED MONITORING \

As a diagnostic aid for the analysis of DCE-MRI image data, the process starts with the user defining a rough region of interest (ROI) on a section/slice of choice. Within the user defined ROI, the HCS
process is applied to all the DCE-MRI temporal frames of the slice. HCS process output provides heat map images based on the normalised average pixel value of the various dissimilar regions within
the ROI. Time intensity curves of the contrast wash-in, wash-out process are then plotted for suspicious regions confirmed by the user.

Within the ROI the HCS process is applied to all the temporal
frames of the section.
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Using user given approximate locations the ROl is
identified

Intensity Graph
As a quantitative diagnostic aid : To objectively
3 78 — . . . . . , . . . . . visualise the effect of the contrast agent the
B g normalised average pixel value of the pixels, within
3.5 ' S the user identified areas, are estimated across the
395 i} / *‘"\‘__‘ ] temporal frames and shown as a graph.
t { N ]
3 B
E Hﬁ“’-ﬂ—-o___m_ - ‘
ps 2.75 = _ g =y | As a qualitative diagnostic aid : Helps the
z el P aa R RO A N . 11 . user to visualise the varied dissimilar
;3 -'5_ ,, 1T o | . regions
o 2.25 ” | : ‘
Rz . | i
s ‘ ..
E B g Plots show the contrast
L.75 | wash-in and wash-out
) ' 1 for user identified areas
L .
i 1 of interest.
1.25
- A - For probable tumour
R — region, plot (red) shows
T i earlier onset, shorter
075 | | | | | | | | | | | | : .
0 25 50 75 100 125 150 175 200 225 250 275 300| ||time to peak, high peak,
Time (Seconds) and faster washoult.

\_ _/
f CONCLUSION )

Early results suggest that the HCS process based Computer Aided Monitoring (CAM) system offers increased capability to differentiate suspicious areas by combining users' expertise and comput
system's processing capability. The application, using border pixel reclassification to highlight key areas, is particularly useful at the point of first diagnosis because lesions are commonly not
solitary in nature, which can result in an incomplete treatment regime and affect prognosis; and also in monitoring the effects of drugs or radiotherapy. New clinical partners are sought in order to

@elop larger scale trials. J
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