FUTURE PLANS FOR CERN HAZE

© W.G. MOORHEAD and W, KRISCHER
" CERN, Geneva

" (presented by W.G. Moorhead)

The main flow of HAZE has been described by D. Hall. BHe
has also mentioned some. of the differences in the program at the
three centres -~ LRL, BNL and CERN,

CERN HAZE now occupies half the 709 store. It is hoped
to keep it about that size so as to "share time" with THRESH. The
program now works and includes the 90° scan for those tracks which
require it.

Uhfortunately it gives a high rejection rate due to FILTER.
FPILTER is discussed later. Some changes thought desirable in the main
program, (sometimes called the "DISPATCHER") are :

1) Procedures when error signals are received from the HPD are
incomplete, In particular, a roll of film cannot be restart-
ed in the middle after a breakdown. :

2) If there is a very large number of tracks so that more than one
00 sweep is required, the tracks to be analysed in each sweep,
should be judiciously chosen so as to avoid gating and filter-
ing too many in one scan=line (not merely to take the first
elght) » :

%) Finfing the "road" fiducials requires much more progrem work-

- space than finding the "glass" fiducials because of the great-
er uncertainty. of their positions. But:tracks are not being
gated at the beginning of the picture; therefore the track
gating work-space -should be used, -

4) More of the program could be transferred into MIST if there is
difficulty in fitting THRESH into store at the same time.

We have processed only about ten events using HAZE., However,

we have encountered all (excent onc) of the cases of failure by FILTER

" described in other papers. We are particularly worried about "average
points" being found which are in some cases a considerable distance from
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the track.

The GATE and FILTER routines of HAZE need considerable modi-
fication. In fact we feel that FILTER can never work properly unless
it is modified so as to converge towsrds a track-follow1ng system which
makes use of points already found on the track,

There are two basic reasons why FILTER II does not work :

1) The road edge is always computed from the circle fitted through
the scan-table points. This means that a coarse histogram
(about a track width per bin) has to be used throughout due to

. possible migalignments of the road and the track. This gives
 very poor resolutlon of the 1nterbst1ng track from the back-
ground.,

2) FILTER is called each time when twenty points in the road have
- been accumulatbd by GATE., These twenty points can represent a
) - very widely varying length of track. When there are'neqrby
or crossing tracks the twenty points are shared by several
tracks, thus further making resolution difficult. (This problem
may be partly solved by adding successive hlstograms together
but thls is at best a palllatlve)

At CERN we haVé’deéided to rewrite the GATE and FILTER part
of HAZE., For this an earlier collaboration with NIRNS has been renewed.
‘The basic method has been described by J. Burren. Gating is over a
‘fixed number of scan-lines (called a slice) at a time. At first the
scan~-table road slope is used, then the slope, road width and histogram
bin width are changed on the ba51s of extrapolation from previously
found average p01nts.

, It may‘be noted in connection with the question of histograms
"that if the track can be accurately extrapolated, then a very narrow
road (say 29-Wide) can be used. This means that histograms are un—
necessary because nearly all the digitizings found in the road must
belong to the tréck. However, it may be better to keep a slightly wider
,road 1n order to see, in advance, tracks 1ntersect1ng at a small angle,

It has been shown (in CERN 61—31) that the RMS deviation of
digitizings from a good track is about 3 or 4, If the noise can be
rejected completely the average points should ultimately be accurate
to /Vﬁ. where N is the number of digitizings used in the averaging.
However, the least count of the output is the same as the least count of
the digitizers viz. l.6 n and this is certainly good enough.

'The GATE and FILTER being programmed for CERN HAZE (figure 1)

@iffers in some respects from the NIRNS experimental program. (The
'NIRNS final program will differ from this also, of course })
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The number of scan-lines per slice is a program variable.
It is hoped to find the best value by experiment,

Scan~-lincs arc counted separately for each track from its
beginning. This avoids having only a short piece of track
in the first slice. Gating will also cease immediately at
the end of o track so as to avoid picking up digitizings
further along which do not belong to it.

There is o subroutinec in HAZE to compute the road edge and
tangent from the circle through the scan-table points. FILTER
will use this to help to predict ahead with decreasing weight
as the track becomes "established", It will also bc used to
check if the track leaves the road,

There are also many differences in detail of FILTER operation
such as that no intermediate histogram block size is used - -only
16 lcast counts and 4 least counts.

Parabolic road edges will be used over the slice for all tracks.

The main difficulty with any track-following schemc lies in
getting started. The digitizings in the wide road in the first
two slices will be kept and dealt with afterwards (or concur-
rently in a second priority time-shared program). There are
several rcasons for this ¢

a) To clean up the first two average points of the track
which have come from a coarse histogram.

b) To find the very first digitizing of the track using a
narrower road extrapolated back.

¢) To treat short tracks (less than two slices long) by a
gpecial procedure. '

d) If & track does not get started, to examine the digitizings
of the first two slices more carefully to see if anything
can be picked upe.

In any case, if no track has been started in a road it is
proposed to return the stage to the beginning of that track
and deal with it separately in a special routine.
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Figure caption

Fig. 1 Provisional flow chart for the new GATE routine,
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DISCUSSION

HOUGH: If you develop 2 or more pulses in the first slice,
‘will you follow each of them ? ;

MOORHEAD: Yes, we do, I would be grateful if anyone
could tell us of a better way of initiating than a comrse histogram,

HALL: We don't really believe the filtering problem is
solved at Berkeley, However, we do believe it can be solved in some
sense within the existing framework. I mean that finally less than
50% of the errors will be due to Filter. So in effect this is what
the future plans of o FILTER at LRL will be,

, BLOCH: Would you care to meke an estimate of the time need-
ed to carry through that program ? '

MOORHEAD: This GATE, of which I've shown you the flow chart,
I am in the middle of writing. The only part which is missing really
is the GATE ROAD block in the bottom right hand corner of the flow
chart. It is not writing the thing which counts but getting it to
work. I hope that the writing will be complete in a couple of months.
I feel sure we can get this working in a far shorter time than we can
clear up even one of the troubles in the other version.

EDMONDS: Could you tell us what programming language you
are writing this in, and alsc how far these various techniques you are
using are IBM oriented and special to that type of computer ?

MOORHEAD: PFor the first question, we are using FAP. For the
second, I don't think they are very much IBY oriented. There are IBM
features which I have never been able to make use of, like the indica-
tors; but I think these techniques of linked addresses and using era-
sable blocks should be available on any machine.

TYCKO: Have you had any experience sc far that has made you
take what seems to be a much more difficult or at least a more extreme
approach than Brockhaven or Berkeley ?

MOORHEAD: We have not had much experience, based on about

10 events, but that was enough to show us that there were things which
would never be satisfactory for production, e.g. a track getting lost
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in a not very difficult region,. just because of the 20 points and a
coarse histogram. We had a vested interést in trying to make this
work because it is much easier to use someone else's program. But we
had encugh experience to see all the difficulties already mentioned
except possibly the sinusoidal curve inside the road. To my mind the
most ‘disturbing ons.is that of getting average points Whlch are wrong.
The smoothing should be done when you have the HPD p01nts, it is a very
powerful device with 21l the accuracy you can went. One should do

the smoothing wher you have got the full accuracy of the machine,

HALL: Could you explain why the 3x1000 word blocks are better
than 2x2000 Word blocks ? o

R ABURREN: The actual size of the buffyr that you requlre is
the size necessary to even out the flow of the data because your pro-
gram has to filter every now and again. Yecu could perhaps get away
with a buffer of only 50 words but FILTER takes rather a long time, so
you have to have a big enough buffer to smooth out while doing filter-
ing., That gives the smallest size of buffer that you could get away
with. But you don't want to keep on trapping, so you spread a few
traps down a bigger buffer, e actually use 4 buffers of 250 words.

HALL: It is essentially a space sav1ng device.

BURREN: Yes, you work with the smallest buffer you can, sé}:
that you don't waste space on & buffer. o



