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(71) We, EMI LIMITED, a British
Company of Blyth Road, Hayes, Middlesex, do hereby declare the invention, for
which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in
and by the following statement:The present invention relates to information display arrangements, and it relates
especially, though not exclusively, to the
display of information indicative of the distribution of absorption coefficients, with respect to penetrating radiation such as X - or
y— radiation, or ultrasonic waves, across a
planar slice of finite thickness crosssectionally disposed in a body. Such information can be obtained, for example, by
means of the apparatus described in British
Patent Specification No. 1,283,915.
It is the practice to obtain such information in respect of several adjacent, and substantially parallel, slices through the body
and it is also possible to synthesize similar
information in respect of additional slices,
between adjacent pairs of said several slices,
by a process of interpolation.
Whether or not the aforementioned interpolation is carried out, information relating
to several of said slices is available and since
the slices are spaced apart in a direction perpendicular to their planes it is possible to
build up a three-dimensional representation
of the absorption coefficients of the body.
If such a three-dimensional display is constructed, however, a difficulty arises in that
certain features of interest may be partially
or completely obscured from view by matter
which is not of interest. It is an object of this
invention to provide an information display
arrangement which takes advantage of the
availability of the requisite information to
construct a three-dimensional representation of said absorption coefficients and
which includes means whereby the difficulty
referred to above is mitigated.

According to the invention, there is pro- v
vided an information display arrangement
including a store for information signals indicative of variation of a parameter of a
body over each of a plurality of substantially
two-dimensional regions in the body, adjacent regions overlying one another to at
least a substantial extent, means for displaying individually the information signals relating to at least some of said regions, means
for operating on the displayed information
to distiguish features of interest from features of lesser interest, and associating with
said features respective label signals indicative of the degree of interest attaching thereto, and combining means for combining the
displayed information to provide a pseudo
three-dimensional display of part of said
body, said combining means responding to
said label signals to impart different characteristics to the features of interest, on the
one hand, and the features of lesser interest
on the other hand, whereby said features of
interest are shown in relief on said pseudo
three-dimensional display.
In order that the invention may be clearly
understood and readily carried into effect,
one embodiment thereof will now be described by way of example only, with reference to the drawing filed with the Provisional Specification the single figure of which
represents, in block diagrammatic form, an
arrangement in accordance with one example of the invention.
Referring now to the drawing, a scanner
1, for example of the kind described in the
aforementioned British Patent Specification
or alternatively of other suitable kind, is
arranged to irradiate a body (not shown)
along a plurality of paths in each of a number of substantially parallel planes and to
provide output signals indicative of the
absorption suffered by the radiation on
traversing each of said paths. The output
signals are digitised and converted to logar-
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ithmic form and are passed to a digital processing circuit 2, which may be, for example, of the kind described in co-pending patent Application No. 19528/73 (now Serial
No. 1,471,531). The circuit 2 provides an indication of the absorption coefficient, with
respect to the radiation used, for the elements of a two-dimensional array of elements notionally set out in each of said
planes. The evaluated coefficients are passed to a digital store 3 wheein they are held
in respective storage locations. The operations of the scanner 1, the processing circuits
2 and the store 3 are all carried out under
the control of a master timing circuit 4,
which also responds to a manually generated command signal from a starting unit 5
to initiate the cycle of operations to be carried out by components 1 to 3.
The store 3 is coupled to a commutating
arrangement 6, which is operated under the
control of the master timing circuit 4 to connect the store 3 to a cathode ray tube display
unit 7, arranged to display the coefficients
relating to a chosen slice in two-dimensional
form in television raster format. Associated
with the unit 7 are scanning coils, schematically indicated at 8, which are supplied with
deflection waveforms from the master timing circuit 4.
A light pen is provided in order to permit
the generation of signals indicative of the
position co-ordinates on the display unit 7 of
features in the slices which are not of interest and/or which are obscuring, at least in
part, a feature of special interest in said
slice. This is achieved by pointing the light
pen at said first mentioned features, or by
effectively drawing a boundary around
them. The pen 9 produces signals when the
scanning spot of the cathode ray tube passes
the part of the screen at which the pen is
pointed. The time at which such signals are
generated in relation to the stage in the
scanning reached is indicative of the position co-ordinates of the aforementioned
part of the screen. The signals provided by
pen 9 are compared with the deflection
waveforms in a circuit 10 to derive the
aforementioned position co-ordinates which
are applied to the store 3 which is then effective to associate coded label signals with the
stored values relating to the delineated features. By subsequently, feeding a signal to
the store 3 which instructs that all labelled
features be attributed zero or maximum
absorption coefficient, it will be seen that
matter of little interest can effectively be
'erased'.
In an alternative arrangement, the light
pen 9 may be used to "draw" a line which
closely surrounds a feature of special interest and the store 3 may be arranged to
respond by associating "erasing" labels with
all information relating to features outside

said line thus leaving, in effect, a representation which only includes the delineated feature.
Instead of causing the erasure of labelled
features, they may be displayed with lower
intensity than, and/or in a different colour
to, unlabelled features. In any event, the
latter features are displayed in relief.
It will be appreciated that (ignoring any
interpolated information which may be provided) the store 3 holds, in respective storage levels, the evaluated absorption coefficients relating to a number of said slices, for
example eight slices may be investigated.
The stored information relating to each slice
is applied in turn at a rate which is controllable by an operator, via the handset 5, to
the display unit 7 and each representation
displayed thereon is (so far as is necessary)
operated upon with the light pen 9 to cause
the relevant storage locations in store 3 to
associate the aforementioned labels with
selected features of the information stored
therein.
After this procedure has been completed,
the store 3 holds eight sets of absorption
coefficients, some of which will have labels
associated therewith, and the timing unit 4 is
arranged to switch over the commutating
arrangement 6 to couple the store 3 to a special purpose digital computer 11 which is
arranged to accept the eight sets of absorption values from store 3 and to operate on
them to produce a two-dimensional display
with perspective in a manner known per se.
This perspective display thus provides, in
effect, a pseudo three-dimensional view of
the section of the body which contains all
eight of said slices. In accordance with the
invention, however, matter which is of interest stands in relief of matter which is not
of interest and/or which obscures partially
or totally, a feature of special interest. This
enables an operator viewing the display to
obtain a good view of, and to concentrate
upon, features of special interest.
Various modifications of the arrangement
described may be effected without departing
from the scope of the invention. For example the light pen 9 can be arranged so that
the line or lines "drawn" to divide matter of
interest and other matter are spatially
smoothed so as to avoid the production of
sharp transitions between "erased" and
"non erased" portions of the representation.
It will be appreciated that if absorption
coefficients are "erased" from locations in
each slice which are identical to one another
or are correlated in a predetermined way,
the effect can be achieved of making a cut
through successive slices so as to render visible the features lying in a selected crosssection through the slices. Alternatively
portions of successive slices may be
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"erased" so as t o r e v e a l the absorption
values at the intersecting surfaces.
It is also of value, in some circumstances,
to selectively cut back through a chosen portion of the total number of layers, thereby
revealing intersecting surfaces through features of interest.
Instead of using a light pen, as described
hereinbefore, a tracker ball or joystick
arrangement of known kind can be used.
W H A T W E CLAIM IS:1. An information display arrangement
including a store for information signals indicative of variation of a parameter of a ,
body over each of a plurality of substantially
two-dimensional regions in the body, adjacent regions overlying one another to at
least a substantial extent, means for displaying individually the information signals relating to at least some of said regions, means
for operating on the displayed information
to distinguish features of interest from features of lesser interest and associating with
said features respective label signals indicative of the degree of interest attaching thereto, and combining means for combining the
displayed information to provide a pseudc
three-dimensional display of part of saio
body, said combining means responding t(
said label signals to impart different charac
teristics to the features of interest, on thi
one hand, and the features at lesser interest
on the other hand, whereby said features oi
interest are shown in relief on said pseudo
three-dimensional display.
2. An arrangement according to Claim 1
wherein said means for combining comprises perspective display computer means

adapted to respond to said label signals to
effect said relief.
3. An arrangement according to either
of claims 1 or 2 wherein said means for operating comprises a light pen and associated
circuits.
4. An information display arrangement
substantially as herein described with reference to the drawing filed with the Provisional Specification.
5. A method of displaying information
comprising the steps o f storing information signals indicative of
variation of a parameter of a body over each
of a ' plurality of substantially twodimensional regions in the body, adjacent
regions overlying one another to at least a
substantial extent; displaying individually
the information signals relating to at least
some of said regions; operating on the displayed information to distinguish features of
interest from features of lesser interest anc
associating with said features respectiv..
label signals indicative of the degree of interest attaching thereto; combining the displayed information to provide a pseudo
three-dimensional display of part of saw
body and utilizing said label signals to impart different characteristics to the features
of interest, on the one hand, and the features of lesser interest on the other hand,
whereby said features of interest are shown
in relief on said said pseudo threedimensional display.
A . B. L O G A N
Chartered Patent Agent
Agent for the Applicants

panted for Her Majesty's Stationery Office, by Croydon Printing Company Limited, Croydon, Surrey, 1979.
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.

3

40

45

j
j50
i
!
55

! 60
!
|
j
i
' 65
i
!
!
j
:
70
!

; 75

1547566

COMPLETE SPECIFICATION

1 cuecT

This

drawing

I

the

o r ,£/ n o /

ante i

is a reproduction
on

a

reduced

of

scale

