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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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Inl.~l'eased usnge of the FSIlhy DAPR makes 1 t more tmperatlvp. I,hn;, we 
have rel:lal,le, economical and efficlent menns of monttorlrlp; hardwl1re lJ!~rfnn"ance. 
Unlike in HA7..F., there 1s no "human p,tl1dand~" agntns t which current me(wurlng 
performance is compared. 

'1l1e output. from the digital and track renf,p,r detp.ct:ton logic anI] t.he 
mnintemmce of calibratton (relating normal awl orthop;onnl mode measlIl'pment,a) 
nre mord; f:lt;U.np;ly monitored by the control (~()lI1pllt:.(!r. 

'nIP. following is a l)rlef descrlptJoll (If the progrruns '-Ih:! eh mon1 to.r th"'l~ 
fpI:, tlll·P!'). 

DIGI'J'Af. OU'11JUT CHECKING 

'I'll' dl.,~J till output of tho nln ('ollrdnl.i1 of nl,nf!-e por.:l.Uonn, tnv.'k r:~lIh~t' 
value:; rind 1\ full gro.U ng eount. '111P Il tll,(~(! JIIHlI.1.1om: and the mon I; u' f{!\J f i.'~allt 
dig! 1.0 of UV' t,rad', cen tel's are from fl (] lred. readout from grnl .. lnp.n. 'rile 1"1. ve 
least. fllgn:lflf'fmt digit.A of the t.rnck cf')Tlterf:! nre froin :lllt.erpola.tton enunl,:ers. 

A frame of fUm :Iss('nnneil r;evernl 'Urnes til hoth n011no.l nmlol'thogonal 
moiler.. A vnr.i P.ty of testn lire made to Gee if the <lntn. transmJ t.ted 1s' in the 
J)T"!.'P(~J' fflrmat and If enr.h Hord Jo wltJl'ln /.olerahle limJtn. Afl;~~r cueh SC:'fUI, 

fill onl),,(> J"'~lll)rt informs the computer 0l)!~rntor of tlJe .kllldu nrld llumlJC!r of 
erl'orn. An offlJne Ilntlng gJves the ,}etr.dls of the dAta aSl3oc:lated wlth 
eJ"I'(Jr~;, fUl h.1 n togrwn of the f.H'lm li.JI(~ i:1epnrations, t.he Hverage Bean 11 ne 
nep!J.ntf It'" n.ncl histograms of the outPllt fro," en.~h of three l11terpolntJoll 
COl.ltJ t.f!r·R tu de I.enn:l.ne 1 f they are hlIlRf~(l. 

TJi!JT l'AT'l'EHN 

H)r thp I)Urposca of cllIJbration and ti'a(~k center detl~ct.or monJt(lrJng a 
spednl tent; pa.tterp (Figure 1) 113 ufH::d. The teAt:. patte111 Ie an array of 
f:ldudrllfl plllrl a (Jet of '7 parallel Itn~B A.nd 7 ('onverglng l:tnen for e'ldl mode 
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of menouring. Our current teAt frame 10 em h6 nun. fUm with the fl(luc:i.ltl arms 
and converp;ing Hnes ahout 301l wide. ,'nle parallel lines J'ange from alionl; 1511 
to 10511 in width. 'Ibis enables us to study the effect of track width on track 
cent.er de,t.enni na tlon. 'I11e Hnes are about 5QOll apart. 

TRACK Cl'!NTJ!!n m:'l'J!XJ'lDR C118CJ<lID 

The lErkeley F'JD detennin8s track center by integrating tonnd cent.er of 
area. 1111s met.hod was chooen because it. is relatively insensitive to fluetua
tiona :l n the shape of the inlmt oj gnat. f3iHcethe j ntegrutlol1_ pltlB recovery 
time of' nil :inl,egrator is about 10J.1nec, we have I;hr(~e i.nl,ep;rutorn 1:.0 ennhle 
the d1g1t:l7.1ng of close traeko. 

IInvlng ehecJced the fideUty of t.he digital output we check the lntegrators 
by studyIng repeated dlgHizings, with the stage stopped, of the srune point on 
each of the parallel Hnes on the test frrune. Only one :i.ntegrator :Is a.et:l vated 
at a time. 

Rp.cen t hnrdvtare changes which faciH tate this procedure provide l.he 
abiH ty under program control: 

1) to obtain digitizings without stage motion 

2) to select any one integrator while disabling t.he ot.her t.wo 

3) to Bet the digitizing threshold 

Commun:l~~hon t.o the FSD is via the mode-speed·denstt.y word. 
! I: "II. 

The dlgitlzings aBoociated with each Hue are determ:lned from a frequency 
distribution of all digitizings in the vidnity of the 7 lines. Fbr each 
test, the integrator used; digi tlzil1g threshold and total number of Bcan linea 
is printed online. l'br each line, the least and greatest track center values, 
the fl.vernge track center value and RMS deviaUon, the total number of digt t
lngs ancl the fract,ton of Urnes the line digtt:l.zed follow. 

CALIBHATION 

'Hle caltbi~a.t10n program determinea the coefficients 1n the transformations 
wh1.c:h J'01a1.e normal and orthogonal modes hy means of a conUflon orthogonal 
coordinate oystem inmlcrorw. 'the tJ"unsformatlons are assumed linear atld 
cOllsJnt of a shear,translatlon nnd ml1{1,niflcatJon. 

A set of fiduc1a.la on the test frAllle 1a located and transfonned uslng the 
coeff:l cienta currently in the HAZE atn lJAPR programs .r.t'hen, by a leant squares 
method ('orrectlonst:.o the current coeffIcients are computed and new ones' 
derived.' ' 
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An offl'lne I1nUng g:J.veo the ridl-leJn]. loeat:lonn, current coeff:lclenta, 
correctiono, t.he new coefflclents and r(~a1(lua.lo. An oppra:1.IHll of the 
accepl.tlM 11 ';y of thecnrrent coeff.1 ctentsln pr:lri-ted onLIne • 

RESIJL'.m -----
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'0" P,xper:l.ence wi th the <11agnoaUc prol?,ramG lndlcntea that the hardware :J.G 

• 

reliable. Slgnlf1C'ant errors in the d:i.g:l tal output seldom occur. r.l'he e.ver~tge 

track center values from the integrators agree to wi thln about 1. 5~1 for t.hl'! 
3ot1 through 90Jt lines. '!'wo of the jntegrators yJeld comparable reBulto Oil t.he 
1511 nnd l05~1 Unes wtille the remaining integrator dlsagreea by larger runollUts 
del'emHng on the dlglt:J.7.lng threshold and mode of measurement:.. We nre able to 
relate nonl1al Ilnci orthogonlll measurements to \fith:t.n 0))011t. 2.511 wIth Rystelllr:tf.-J.c 
differencen of up to 511 on fJomc of the f!duc:lals which we cannot remove at 
this t.:Jme. Furt.her lnves t.igation of th1.s problem w:t11 be done •. 

PLANS FOil '11[1'.: .FU'l'URE 

'lhe three phases of hardware monl t.or:l.ilg wIll be :l.ncorporated :Int.o a ntngle 
real- f .. j mf~ progrrun 0J.lerntillg under 'HUGT, our multiprogrammed execu 1;1 ve Jl)'ogram. 
'!his wl:t I. t.l.llo'w l)flckgrouhiJ computnt:Jonn to he done shoulo lonp; perJods of F3D 
mon! t.or:l.rlg he desireo for mn.:l.ntehance. More flexibility :In the k1ndn of output 
will he provided und the program will Guggest likely sources of hardwn.re 
maltunction ano make qual:Lt.ntive Judgments I'l.S to the acceptabiUty of the 
hardware. 

We will noon have avaU.allle on the FUD a very slow or crawl ntage sj)ced. 
Thts will he used in conjunction with the converging lines on t.he test pattern 
to investigat€idtgitizings from close and crossing tracks. 

, , I 
A feature planned at least for ~D Unit II is the ability to transmit data 

to and retrieve the sBme data from the FSD memories. 'Ibis w:lll provide a direct. 
and effective means of memory, checking using logical checksums • 
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TEST PATTERN 
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\J ,. This report was prepared as an account of Government 
sponsored work. Neither the United States, nor the Com
mission, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 
or usefulness of the information contained in this 
report, or that the use of any information, appa
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

8. Assumes any liabiliti~s with respect to the use of, 
or for damages resulting from the use of any infor
mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "person acting on behalf of the 
Commission" includes any employee or contractor of the Com
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 
of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 




