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TM Cy""rnefia of H_ ~"" <f1Id P",onIrIJn« 

distiDCI from the c:urret\1 val .... If 1M WIU/II ,-.Jue is superior, wn an 
Ir¥:Kmenl in W opposil~ ton .. il .. Ietled IU the nell Its! "alue and if IIOt 
1M nex' """""I value ~ the ItsI value. 11K procal i. itenltdlJld ;1 
chiefly limited, in~, by the ""mber oftriab 0""" which the rate of 
change In 'I (2.11 be ntimatcd. s..dla dev .... is 01>0..." ill Fit- 7'. This, lDd 

I I . y-j-j:T--c--m ._-------.., 
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~~. t::= _____________________________ J 
n.r- 7S Adlpti.-dy <OaIfOllod tySIcm: x, input; ~, ' ............ ; ~ kMwled&e of 
raulll; 1'.5., .......... of p«>IIItmJ; Simp. oirnpIi6oo.liOII; {t<,J). _ ,...,...... 
fw><lion (for uampIe, I if (x,J). 0: 0 it" DOl): " pmarmanc:e ir>cIa; t. $lead)'" 
sweailorion;". dil!icultyi<uk<: Ad,ad.t.ptllionrulo; .. _; 0,~0fS. 
as in conU"ol ""ct-rIn, IlOIalion. 

o ther more complex lrrangemenlJ (described in the followi", ~ionl) 
were programmed on a $pccial'p~rpose computer (plate S) a ..... U u lM:inl 
built into numerous experimental or indu,mally u!ied equipment! (Plale, 
6 and 7). 

2.1 Two variolions on Ihi,themc iDdi",te the scope of ad.pti .... regula­
tion and the adapli,·c machine IU a traini,,! mechanU.m.. One variation il 
baWl upon the oode-leaming or tn.nsformation iliIl of scalOD I, aII4 th~ 
other upon a mulUdimtnSion.al r,tcady-.lale Iymm, exemplified by • 
.. ajectory ......ogtition and WFt inltrnption IItlIl. blielly dncribed in tlte 
nexl $ttIinn. 

2-1 Thu:eJlular dBplay of Plate 60. comilu in • mam. ohi",", lamp' 
whicb an turned on and 01'1" it -ariable inten>itios '0 form. confusio, or 
'noisy" back~und. T,..jectori .. of iIIuminatf<! s.i!fUlllamps, movinS from 
I.ft to right aerolol lhe: dilplay, can 1M: ,uperimpo!ied upon the: 'oo"y' 
background at various inteosit ies and thus (if o\her things .... cre equal; for 
exam pl., if all trajc-ctorl., w, .. equaUy rcoognisable) would correspond to 
varying d.gre •• of pron,;n.nee of discriminability. 

••• 

Adopti ... Tt"tldII~1 MDCltIM~ 

Th ... are ti,lt! clasles of trap-tOlY. dilfmll!; in Iheir pancr" ()f motion. 
Members ()f eadt. ctalolilte sampkd «juiprob>.bly, but each dus of ~ rajeo­
tory may be prtltRled with highcr or 1o_"C1 int.nsity (th. lower the inlmSity 
for the: Ith etau, the peate< il ",1. 

The lraince " required to inlerccpl lho: wgt"t respooslble for. Irap-tOlY 
by u"'" ..... or, if need be, bolh or cwo ... mit:a! inten:epton lhal move up 
the righl_1wId lide of Ih. display. H. il ",,.,,,..j if a w&<' may be in lbe 
offi~ but ;. ",,/ told which cia" of trajectory will charactC1iae ill motion. 
Thi. info"""'tion, which i, ..... ntla.l in om", to intemopt the target at all 
and whi~h mUSI he r_i"cd u carly "" possible 10 achi ..... a provident 
intcrccption, i, g ... nered from observing Ih. firs t phase of a trajectory and 
combining lhe clues so obla;n",J with background Irnowl.dge loool tlol 
pos.<ibl. classes of trajectory (in certain variants of tlol task, also from 
positional information. furnished by the cue lamps bordm", tl1e d;'pLay, 
about rtgIoru ... loI .. targeIJ an likely to be fooOO). 

Trainin&' begiru",itll ", - 0 for alII _ I, •• '. S. A proftcietlcy measUj"¢ 
p, is computf<! with respect 10 eacIt trajectory cbss as a function of sucass 
and lhe number of inlnCeplon used up ala trW. The r=llinS p, val .... 
form the: iopttl to tighl ,ubcontrollm. that adjust \he ",. to .mai.ntainp, _ ~. 
W,lb ". _ 0 the task il quite easy 10 perform. Altho uppC1limil ofload.in, 
and il i. impDf4ible for an~ to maintain perf""" and providenl inter. 
ception. 

The adapt;'·. form ()f lhi, blIX\; of eight sleIdy,' tat. ,ubcontrollm 
contalt\S an addilional overall controller whkh poncribn ..... ratcly 
delC1mincd ,,,Iucs: e,. 10 m.a.<imise the e.p«ted. tale of incn: ... in tbe 
proouCl oflhe stabilised ~, . It is .hown in Fig. 76. In ract, it is dimcult to 
oper&le th. system in a st.bl. manner without the: adaptive control loop. 
Typical dalaare shown in Fig. 77. 

1.J An obviou, ext.oslO<! of the cod. leaming or lra.nuotrnation task 
described in ~ioll I is 10 require a student 10 dea! wil h two or mOfC 
oodin& rules ; u.y fl, and 0.. For e.ample, the I.nure or rule, 0, or 0. ;1 
a1tcm1.lf<!, bapbuardly, from o~ bI«k ()f $!x Or eight trials 10 the nexl 
(thougIt the: student il infonmd which code rule;' applk:abk aI any trial 
blMk). 

In c~n, ~he I,..",formation or cOOe n>k. it is.. of cou ..... ''''' I'ry 10 

~1WIgC the: steady-Itale controU.r for there " no . cason wbatt>'c1 to I-Uppose 
lhat 0, and n. an bom"S"nOO\ls, Thu' th.r. an two ,ubcontrolkrs, 0'"' 

I. s".,·rn<1 variatlo ... "" III<, I .. abli"C 'l~ , .... !<ave boe. «Jed r""".\roo '0 IItDt. for 
example. !.o """ of ,bern. ....... I. ti" f~",,«<y of'ppurmoc of """'!>oro of , ... 
''''jeo:l<><y ,"- iI ~,l.olO(!, .. ~ .. In pl.ooo of di",Jay iOI<""Y. 
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