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SECTION I

INTRODUCTION

A MODEL OF THE HUMAN COMPONENT
This Section isan introduction to human information processing theory with imp lications of the human
information processin g capac ity and limitation for the Satellite I)ata Management “ ( ‘ se r Pipe. ”

In man-machine s y st ems ana lvsus the human component is frequently treated as an Infl rmation system
I Fig. I u . The human senses detect and encode energies from the physical environment. The human
memory provides short- and long-term storage of the encoded information. The human information
processing suhsvst* ’ms . support ed hv short - and lon g-term memory, act upo n the sensory inputs to
differentiate signal from noise , identify signal patterns, make decisions and s~Inct appropriate re-
sponses for transmitting inf’ormat ion indicative of decisions made. The rm’splu nsm ’s are executed via the
human body, it-s limbs , eves andior speech mechanism.
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Figure 1. Human Informa ti on Proces sing Model
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l l ut t i~ini in tul i ’nuu/ i tu l i n  pi’ot-es~ iflg ca paci ty  is a h’unct it in of s / m r ’ uou~ c t i t i thu t i i i nu ~ —‘ ‘ti lt’ hit w hich tine I l—ai ’ t l

Information Processing Ca paci ty
I”unct ion m , t

Nat urt ’ ccl l m n,Icns”
• Ene’htd ing— i ’ecet pt itt “ii ngle’ st imulus t i nd r’epnt’si ’ntat ito nt nni’nuili rv
• NI oIl u i u l i ’ .in put heel ’  pI t of’ c l l t t i plex ‘it t if’ s t imu l i
• ‘I’r~i n~d ut r nuuni t  j u)fl

• (‘ iini’iI’rs at ion I dent t t u t ’ ~it t t tni , one-tint ’ nula pp ingl
• I ‘I m~si t i  ct i f  to n ‘ t’o nu densat ion, m a n y— f e w  mapp ing
• I ‘ f la t  non I p r t h l t ’ nn u  ‘.0! sing, f e ’w—ni i~i ruv ma pping)
• ( ‘ttn up r’i ’ ’.-.i Itt — v n t iho l reduct i ( , f l  I

• I< u’ l ut’ a t i—t i I I tula I nteni~in ct’ of’ sI t niiul I in nut ’ n u iu t i ’ v
• l-h”- . 1p, ,t i ’ i t ’  ‘.it ’ It ’t t I on pr’ograniinnin g

(‘‘ I n i l l  I I Pi I n t v  I If li i’t It ’i’i”st ’i_ .

Si~upl.- i’h.mnni’ I pi’i I I t’ —— .i (41 vi, pm in’alIe ’ l  pi’ I t ’ i’’-.s i t ug

( )t lii i’ I’ ti m t  I it- —’
• Nunibi’r c i t  St itiuulus .‘\ lteri i~et us e s ~t iitI Kutiw l(’d ge Phi  i’eI~it lye iui’illu/ ihtu I t t  m i - .

• St m iii l us— Rt ’- .1i too ’ ( ‘iunTi luat i hi I t
• ‘It t ~i0 n’~iI I n t t ’ t ’ t ’ t  0 itt ’,

• lt r/ i t t i ( i ,
• Si’ti ’-.ot’s Nlb ,(hi’ T t ’ f.i , 5 u i — i btnu , /10 (11 t 1 ) 0.  fi ((JR’h, s nt u i ’ l I p

DECISION MAKING
} Iunnmin capahi lut i t ’ - .  in co t nu i ul i ’ x  decision wok  um i g ta i- k i -  n t u~i he’ i ’ i i ntupa r/ t I) It ’  or, perhaps , su penitP r f ‘ I
huinuan pImt t t ’ r n i  r’ I ’ t - .O I i l t t i tn  ~t h t l m b  u i ’ -  The u -~m 1t t th i I i f s  t in’ .h r - ,m s ’ , 111 41 ( Ibt Ih i t  S i —P ittiiifll titm’, itt t ’X hit’n’ iei’ut’e ’ .
0 ( 1 oil u rug vi — u la  I i iu i , i p i ’ t ’ s  — t iir’i’d tnt  l i Ii ’ t t l m m I s  - i t ’ it  t ’ u i t i  Iii hi’ Ilut iut ui lt t I !  , 5’, otu ld i’t’tlU 11 , 1’ \ t m — I  m lii i lu tit

uiinichi ni uli p /ic it ‘, ru it ‘.t ’ I f Qo t u  n i t  hi - tI  l ibri  I p1 f t r o t —  m , t  I il l r u t / I t  u cmn noel t ’ i u ’ -L us not / i v a i  I t ih l t ’  Ri’ I;it i t!
t i i u a l i t a t u v t ’  I t i ’ I l uc ’ IPIt ’  I t ’  eiiiu u~omnIlug nt bt Ifl mi m i!  iuu/ t ( ’ h in ( ’  t i i t u t ’ t  l i t i- .  ,h i’ I’ I l i t ’ - - . i’ nlt i ’ i l  t O  ~~ ‘I’f i hiil II



CONCLUSION
\Vlit le hiurntmi i m u t t - m a t  1110 pi’Ib t ’i’ s i- I  nip f u n ct u i h i l s  11/151’ been quantified lu~ cI ,nulnuiunlcatii)n theor n uue’ t nit’ s

in si’ver ’ al u i i i- t a n u m ’ ,’ -., i ’ x t r t m po l ~mtii in i III impe nnit tonal t / m s k s  and i- u tuat ions is f i ’ n i ta t mvt ’  at best . Svst i ’n i i t- if It’

m n \ u ’ i-l p i t  u , i nu i -  t o  tn npn ’ ms . ‘ the ca pa hi i l i ts  Flu’ gi’ rier nmlmz ing from human performance f hii ’ .ci ’ s and related
m l at  1 t m  l n l.mn u nni/ le ’h l nt —.v s tm ’ t n  dt sugn nin e i - p lr ’ rt’n lt lv in progress Mitrt ’os’ er . it is critical ti u note’ that ss’hmli’
f lit’ Int’ l n t m - tuit i s hut’ the’ satt it ’ , i.e.. hit s ct  i imtt ) r lnat c m , the’rc are difficulties in comparing hum an
I b l t c u l ’ r u l . I P  Ito m ap / i t - mt i t ’ -. ss’ith f lutIs t ’ f vp ic t i l lv  c i ted f ib i ’ nrua c hm nt—s. For examp le’ , two ttne’ssitgt ’s comprising

f l i t ’  / i l r i ’ n n i / I t t v t ’ s  m u  a i-t mp le’ hurn mtn t- h i i tit ’t’ m’eactmoni P15k t im - i’ quant i f ied Is a sungle hit when ca lcu la t ing
hi’ I m i t . I n r n l / m f  I on pr~ c ( - t ’ i - - . m  nip rate. h ence , t he resu It-ant meas ure of’ human p€ ’rformuianc i’ nip t e n  a

— I  pt i  it I h - t m n lt a 00)0111 itt I nu f l i i ’maf nun pI’tuci’ i - i - unip Involved in the neuromuscular process whi’rehv the
mni uu lu i - ui- — t -n i ~ t ’ c l , d t ’c l s i , ,t l  rules are ’ stuc m’ t’d, recalled a nd applied ; and ti ni’ .-.p’ iuise ’ ii- selected , ‘‘pro-

pro i i i  nu i t ’ p h ,
‘‘ tint! i’xt’cot n’d—’--al I of’ ss- hi I rh w ibuld h/lye to he’ accounted for in spec ’ m t v  i ng the machint ’

P - .Iii.m c u l v  requ i red f , c f ’uII~ automate the function,

6



SECTION II

PRINCIPLES OF MAN/COMPUTER DESIGN

MAN-COMPUTER INFORMATION PROCESSING CAPABILITIES
“mt ’ t ’t 1110 Ii I lit ’’ lt’;iI 11:11 i ’ — . i ss i ’  —Il l / i - I tt ~ I ‘t o . dt’ aI ing s y l t  h tu i t i  ri ( ‘ 0 th  I~° 

ten ri ‘ItmI u 110—l i  l ip’ .  m m md ci flu i m~u f t  i ,  Ic - m I ii m m

tiding ti’chnu qiit ’s: O I l at t i nuu pt is made f i t sls’t ’ u f v  ‘. f cl ’ (’t ftt ’ m l ’stgti t ’ii n b - . u cl t ’ i ’/ ut u ’ p t ui - t m m r  Sl)\1 p , n u l v  n i l / I l
lions i /i ll hi’ inb’rni’d.

I—uI Iii wI ng ns a It — ti mu g of’ ho nuian In t , irmu iti t tin 
~~~~~~ 

‘‘— ‘ - I  Ph  0 1/ 11 10 lu i l I f T b  ‘ — t h  ~id It Inl I t  at t Il tI — pold i~ hu’/ l  iii
HIIn1’vss’e’Il dtucornt’nt t I 2297-F’R entitled , /PI /c.r’~~mu1 i cc n I’ P m , m - . ’ -.~ b 1 i4 1  / ‘ f ( ( b * i m T I  l m P ’ I . /lIr ~~m m ’ m ( m~~~ / m m i ! t  Ill

tt ’r t , t ’ ( u , I p u : ,~~ Rt’si ’tr ’c/u S t u t ! ~’ , which che’f’u t i i’ —t d m1 - n - i-n t ‘— t t m t , ’ - ’t f ’ —t ht’ - t i m ’ l  np — I cr i b 1 — P i l ’ —

• Man hai- I ’x tt ’ns iv u’ hI’ uni - Lt ic  u n f o t ’ n h n / i t t l l n — p n ’ IICI’ — ’ . i mig c / Ip / m l I I I i n  i , - .  a luit- l i  C ; I i I t i ’ m t  l,p - d I i I P J u i , m l c - i i  Iis
nila(’hufle ’- he is ahlt’ ( c m  app ls c ’ re at m s t  so luf  itbOi - fu u nt If t i t ’  p l ’ I ch t l i ’ t t u — ann ! t c m  i l  tin n i /it ’ - l~ir o -  mii i  b I l l  m m - n . ,

t i lte ’ rnat Ives do ring t hi’ solution lut’ Ilt ’t ’ s’ . I l _ I’ , tt l0f l  Is ada pt ahli’ m ‘I’lo’ t ’ c i n n u p u m t  c m ’  c/i mi F .  - ti —~‘tl 1 m m
and l’i ’ t ru t ’ s - t ’ un f ’mti ’ rnat ion based I to ni / i ll ’s din’ect ittn and g u idt t r o - t ’  l)oi’ t m  i t —  0 0 , 1 1  _

~~ - c . m l  ‘ i t m ; ~ Ii lila-
finn , t he’ computer c’an he’ t int / ui d eve nt ss-hi’n t r - u t t l  m d  e ’ rr i t m ’ mo o s- hi’ I hi’ on ly  svo\ m i  pi’ci - ’ - F  - \ b ,

e’ xat iup li’ scould hi’ ss- hi’ n’ i’ the com puter s&’archi’ ’-. anti nt ’ t  n- i i ’ s. , — t non~ l t u t l ’ l l u g t ’ n i m -i-  d ,t t, m bIe~ i n m t i m p  h ni tm -
lion hufl t m—mv threat ca pabi l i ty  I numls’i’ of ’ t m i h i n f r v  t n ’ t uc l p- .. t a n k— , /mn ’m I ,u ’  m u d  at ’ t i l l i ’ n ’v  and ht ’ in
re ported b eat 1110-LI A commander would i ’ v l h l u / m t l ’  t lu’— t ’ f hm’ t / t f  ( I /m t / i  i n I tg ln f  ‘ f  svi ’t i i  her’ Ct I t l I l t l  ot n i ’-
and var iou s hvpotht’si’s ahtuut pilt .’nf i tm l  ent’ ruiv a t t a c k m/m ne- uvi ’ ns ,~~md mut e r ’  Iibi I r m p p m ’ I t l t t ’  (lt ’t l ’n I
s iv e ac t  l int .

• M t t i  — pr ob lenu—stilving proc’esT- i ipp i’mn’ . 1 c m  i ’ m t n i t t i i n u  .1 i- tm mit l ,mi i n e ’ I t ’ nh t ’ u lb  w l tu- l i  i’tsahlc ’’ _ hum t i c  t ibt t ’ t u lp l

sct l ut mons whic ’h nitty not he a direct  i’i’sul t i , t “.t at id tm r’ t l  r’u lt ’ -f ’c t l l cns  nip prclct ’duP- l ’— . lii’ 4 ,11 1. - t i

m n m n i , v / m t e  and , thus , may n u’ nis ’ e ’ at tm np r i’ dncf t i h le bitt -t mi’ et ’s s f imI . n t - t i l t - .  i’hiu’ c t tnuuput i ’ n  (‘c ilil d P.-
i’ i t i partn e r un th is  “nd i ’/ Itu m i f l ’ act ivit y , by n’c’rrding rn/ I n — ou t put m o d I b n c t v t d i t i 4 1  ., t n t t ’ c l u m u m u m  t i n
ge’neraf,ng niibv i ’l rt ’latiiunshi p s. A ri IIII’n- t i f P m r  mas e ’li ’et a dtf ’tt’ m’ t’n t c m i l l p - . i ’  t c f  a p t  u i mnu l m , , — , ’ m l  m I n I

i’rn i—rgenc’v or t’xig ent int ’m ,rri uat IiIt-i and d t ’ s i / i t i ’  lt ’ ’ ,nn /1 stam ii l t im ’ p l  )Ipt’r’ / I f t ’ t t tttl ‘ it ’ i l T I l - n i m t ’  In m o o -  -

RI”s’ c’ tmntro l s i tua t i tun , / i n e ss’ umiantic ’ ipat i’d S,\\I on’ -\ -\ th rea t  I l l / IS Is’ t u b  t - ml t’d . PI t ’ I l ’ -.”it f i it Ih1 ~~ II

navi ptm t  I l / r i / i l  r tt it i ’  c ’h/ mmige ’ . The’ c ’tt m ii l uut t ’ n ’  il It i ss —. t hi’ (bi Tt’i ’ ii t p f i till I ti t I - a n i t i v t  po t uIiI l , i I  m l ,  lu t i m
whnch a new course’ ui- c’turn puf l ’ c l  and ( ‘ i l t iun u i /m m i ( l—I u lu ki ’ ( l  to f l u ’ Rl”s ’

• Man requires a certain mm n ur num ii anit uon t , c f ’ f Oil’ in sv h iuc ’ l t  I I  cc ti t - . mi ltdttti ’ lit — I luu iiu~~l p t  — I u i m ’ p ’ t
~~ P ’ t t i

t’ttm ri p lc’x prllt’ t ’ss ini gl: thus  f mi’ us n- t ’ , 1 t im m ’ i’d it i ’ u t l u i r i ! ’ . for f b n i ’  f r t i t o — t i ’ i -  ‘‘ I l nt l m i ’ l t i / i I  ri l . , - i w , ’ , ’ nt  ‘— I i m m p ’ P
and Iong— tt’rtn nhi’morv sf I Im’ i’ i- and I ’ m - a— ’ . i ,c iat  u i tg (hi’ I t u t o t ’ n b i t l f  ion wit Ii flit ’ t t t — k it h mmn d .\

tuu an c’’niputt’r svi— tt ’rn n gmno’ ,i’d ‘in fh i’  Ifl’uiil ’tp Iu ’ cf ibit l i m m i r s  - I i ’ - n I t i ’ t u i , c t ’ v c . b t i l l n n t m t u i t ’at li nT — l u i u ul d
, ntc ’ r i ’ / i— i’  thu ’  i’f ’uit’ii’nt’ y it f hu e — c , u t i — .,, lu d~it tot I t lIl / I - . . c I / ’ u / i t u i , n  i T n i I 1 ’ ’ _ ” A lf lu u i m~~lu t i-

~o i t I Imm f t ’ n  l i , t —
,irdi’r ’s of ’ mii ag rim to dt ’ t : i ’ . t t ’ r  niui ’nu il , i ’ s- t i m t t u i ’ n i t I l t s  I - t I l l - f I r ‘.~ .‘ u ’ l ’ .  I 1~411 n in t ’ u . i t i l u t f s  - . u ’ m  t n ’  mn Il~ \ l
:17 1 1 . 1 0 1  /15 (‘i)tIlpar’e’d to I luits - . i ’ c p i n m t l  bin h i n i rn i~m mi ‘.h m , p n ’f t i ’i ’t ui III lh m ll0 f t’ I ’ lI t l tti’ nuil t l ’ S ‘ , 1 1 1 1 .  til ls , h t tt , i l l I

is mmi di’ m t the p er u/i T t s m , f  ‘ iu t ’ i ’ o l p I i  i’nc’t ttlmnip ti mut t ’  m t mmu i i ’  i I t ’ v i u t t ’ hh  t o ( ‘(liii ’ i l i ’v t ’ I c i i u r l u i ’ m i t  , ,pul mP m o t ’ t h n t l t n h
l i m p ’  ‘b I n ’  l t u mmr i t i r ~ i’ri ,’~ di’i- i n i f il n ’ mn/ mtu,In noi mi - hi t i l l ’  i’tip uc lls - n l u t i t i  t l u i ’  t’ ot uqPomu’P ItO! I l/ t i -  nhi t ’  m I s  / m n u f : t 4 1 I ’
p i t r— mir i lc~nru t i l i t ’ -.i- c ’ uidtnu p F’u u i’ t . x t m m n u lili’ . . c t i c t ’ st,t i i~I m m l , - . , ’ r ’ v t ’ r  cant iu it iku ’ d i - . i I u t t i i n i / I f  1 , 1 1 1 —  ‘I t P i , ’ ! i m I j S

targi’f m i t t s  /mnd /mss t i ’ l t b f i ’ I l  f i l m / l i l t  h’ti t l int’ — t o  du n - f tr ip /1 — t r ’ t k e  i n — i ’ I ’ m mt i ds ‘Ii’ l n u i i u l m t i ’ — SVITT 1 I
y,’tuuld re’i lun II’ hmiurs p it ~)rm)graniu 01 ili ~Z III (‘t l t l ’ I n m u l i ,  t ’ i im iu t uu t I ‘i —I



e
• ~i - i i i  m i — I ’ —  i - t i  t u . ,  F m  I c - — t n. ibm  ‘t: i ’ ‘ — tn t l u —  I I t ’ m n tu tt it I c lip pt’tli .’t’ rip t m - b p S  i l l , ’ - t hui ’ ,o’ -In - , P i-p it o- s ti n s

I b ti ’ I r rot I , c m l t i  lit v .1 null ) ‘It ‘ m l  u s ‘ti. -.-.. mno nu i- - I n. ml  ‘ p T ’ ’  — t t t t m v  P t  - f i l et —‘  Ph mt i t i  —Ic tlI~~tt l u vt - 4 v i ’  - ss lm p m- bu

I t - n i — b  ii - t i lt oi~lis d ual’ s . I i m l c n P m t i m F l  t c i / I  P n m c 1~lt ’ nIi n ’u ’ p t I n l l l I ’ —- .  ot I tt—k “.III’el I T I  - i - mbilo ’ -t l , i b m O I c ’ .

l imt55 i i, rui, II m ti .11 II - Ii’, f t - omi t  tug m m t ’ pi ’ i ’ t lm i ’ t i h .  T I  p - O m i t  — In .1 t l i n n m h i u / t  I n — II/i st’d ‘ .5 —n ‘n i  s~ F m . n i -

m m I p m l — v n m l - p , mI T u - - ~‘ p r r t u  ; m m n b  mt t i l l’ , h a t tt lu ;t-o ’. nl i l t t - n m ’ t m b  cu, gn u ifI v l ’ ‘- t v l , ’ — wot i l i f numb ni p ’ , - i’ -.-.., ru ls m n n m l t  I c t

i l l  i c - n i m m n b T T , m b m l  . -  ‘Flit’ I t ’ —- . t ’tt o ’ l e’t i t — t r ; t l c ’ p m . ’ s  m i m I m I ’ .mn t m m  p ! . m i . ’  tm p 1 1 , 1 1 1 . Irt t i l i  till h i m i n u , , lu

In t t ’ h i l I m l s  - 1 1 1 , 1  f l i m —  m I IIIPI lit’ ~m I l t ’ v i , m I t ’ i l  Iuv r’ i l n l u po t t ’ m ’ — t m i l l m n i p  b l u b l m , , n i —  , iu t I , ’ , ’ It i t b l t ’ u i  c’ i t p t i n t m s t -  ~P-

a n a l s , m l i m c  m l m l l m r c -  ~“Iliti’ co m u t n u i a n n m l t ’ n - . . t~~n . ‘ x . m i n i p l i - . n t t t v  lii’ h i p i m ni ’.k. h i i g l i . l m m s m m t t  m m

- l b  m b  ‘ ‘0  T I -  a lu re flit’s mmi t m s l u ’  is I Il i nip fm ,  r n — k  I m s , ’ -. tmmh t ’qli IIIt I1I’ ni t  (p t h i l l S  b I l l / I ’  I Iui’ r- ,i m ,m ml h I  -
‘

iuiil i t m rs gti u tu. St 1 1 . 0 , 4 1 —  ml h i c ’ r  t - ,,n n i m u i t i n m m t , ’ r —  t i / t v  / i i l / tp f  ,i Im p s ’ , - r n - k  111w gOt hI i-I r t m f i ’ g y  ~~I II m b  I. ‘ I /

I - n o - i ,— it i I l i t ’ — , -  t a:,, — I n i l  ( ‘ P S  .mp l ul ’ i t m t l h l ’ i- (‘ibilId lit’ t u lu td i l t i ’d  lty p lt’t ’u mon g i m l i t , ’ e I  1 5 t ’  o f T  it ~ I uin ’ I u t m n l -  tm t

t In’ O i I I l l I t O l c - P  I n n  i , n ’di’ m’ 1 1 c m ’  liii’ i- ,, n n tti ti t i , l t ’n iii b h T m m i l i t \  l mus ‘if n’ t m b p ’ mp u p ’ -. in i’i fl ui’n d i n~ ’ m l i - I l l

• M,, nm — l ’ u t m m r n u b . m t m e b ’  0 1 1 1 1 ( 1 —  ft ,-otlt ’r svl tc’nt bit’ ni— ne’ qonne’t l 1 m b i P1 b ’ l m m r l n i  — i - i - r i I  t t i — 1 1.. i n  m o b . ,lI,’I

. - _ l m l - m t ill s ss hli ’t l Ihe’ Itt - k - . mn’ - In u l i I f / l i ’  n i t  — I t l g t ’ i- m , t m ’ imt uu p l t - t i m m n m  ‘ l ’ bu t ’  c’ Ibn iupo t e ’n ’ s m - ,,pt ml ~i l i f s ‘ n

mr opl ’ a told lit ’ ami t i— i- I f ri th is  ni’gtmrtl , btr I In’ i-v i-l t ’ n b i  I- ’ ’ h m l d  act u nml ls  i-is i t c h  t n m ’ t n u b c - k —  t n s tm ru m mu-

—t. i~~.’— mt si t lo t  110 1 tt i ’ m th & ’ n  ni ’l i’v tmof dat t i  a ‘ru ’ nt’c i’ivt’d by t lut ’ - .v - .l c- nn on 11011100 “ i n m — n p h i t m m e e h / r r l ’ m i

• Man is l u m u t c - .i in liii- -.,‘b i i - m m r s  and c iipn l l  us.’ a h ul it  s- t , i t m - m I  s’ .-ith i f l c ’ i c n i u u n i p  i t m t c m i ’ t t u a t  l i m o .  T ul le’ .— t l t i ’
n m , m b b u - r n i  . rt’gular thrill pn edictt ih le ’ : onto li/Is du f ’fic’ul tv un m l~’ t i I im ig sv itl i n t i o l t i p li’ i - p ’ b I i - i m r v  i m u pot i - .  ‘l’ Iuu-
is . mP m -~ .itop li’ is h i- ru’ tint In i t e ’r/ Ic ’tmv t’ i- _s i - fi’b nn cl u lu lt l 1)0 l’fi’r fbi ’  int ’t, rnnn t i t im t mi m~ - ., hold II i ll I f U i ’ i I c -  limit 1

II Id m n - .- - I buu - I t ih m i ’ti it mf ion, ‘bI n’ — \  -1 ‘ ‘nil i’c c tultl t h uu m ’m~nn m p ,- ni — tt b p - tm mn I bit’ m i’tm p l , ’nicv it b b i ,  hi I ’ ’

dia l  a it h / b i l l  ‘ r b b  i t  l I m I T  m s  u nI t t tm u l his — .-h ’~’f s m ’  t i f f  u nit l imo -

• Mti im l u tm — , c ‘u n T o -  ch t t mi tit’ l t - t i p / n t ’ u l  5 it bnch l i b tiu m  fl i t’ t m t I i l m u i n i t  lIt i ni f ,p n - n p ituf PIn in tm i -b ittio bo’ i m m m b l l J t l I I n , m

t h I n  t l t t i t  F t c ’  i - . m n m  li ’ti l s v i t l  P - l t l ’ I - b i \ I ’ l s . /1- . b ,m - .k - .Iin-mulii — c ’iln ltp li ’x ifv h l T t l I ’ t i — l ’ ” . l i , - n t m m n n n i . m t n r ’ i’ 0-.

mI, -~ r , i i li ’ ml . n I p ’ s t t n p b  nl ’ I i Unt t labul \ I . m i  l it ’ I~t / i l I l -5  (I t- (Iii, i l i f ’ f i e u l t s  - l m m m s s u ’ s e n . ii’m’ i ’ l t ’va t it  t t~-k p’p ’mlu m i -
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Iin ’ s , c i u ’ n t  w hen tIn ’ Il t ilu p . II t i  h ’t ’ I t i t i v l ’  i l i — , I m l s t u b m l . m p e  A g/ HIm c m b l l h I O i b , ’ b  , m i m l t t n ~ I— 1
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h n h l ’ ; m t I i -  il p i~m I I t t l I l ’  I t .
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_
I mmm l. 1 1 1 . 1 1 1  11111 — , I ’ l l I Iii

I nIl/ i r i s n
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Flit’ p l i d - — t  l ’ I m i  (‘ I l l l t ’ i ’ i ’ lu I n t o  Il i ls ’ . nui t m e ’lt l O t ’  ( ‘/1 ptilum l i t  t i-  ou ig h t Itt /111/I pti’d I ’ , ti (1 f l i t ’  luuniami m mu I hi’ b l I p - I  -. I l uh i  -
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SECTION III

ISSUES OF MAN-MACHINE DESIGN IN SDM

SOURCE-TO-USER INFORMATION PIPE
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Figure 3. Hardware and Operator Associated Parameters

SDM INFORMAT I ON STRUCT URE ISSUES

• User Requirements Dictate Feedback Loops
• Da ta Samp ling
• Data Correlation
• I)ata Compression

• Information by Exception
• Tolerance Limit s
• Time Dependencies

BASIC MAN-MACHINE FUNCTIONS
Taking the user point of view , one’ can sii ,e ’ the inforlnatmon rate r i-q umr e ’ rn e’nt out from ,m t er m i n a l  by

exam ining the rate at which the user can assmrn u b a te  thi ’ information The rate ’ can s’ar~’ t i s a function of
the type of information required. Ther e art ’ ii l imi t e d  number  of function s which wi l l  he’ done by i ut t ~n or ti

mac hine or a combination of the two , Def initi on of S1)M functions and M a n -  M/ me’ h i f l t ’  fun c t immns  are’
out lined below ,
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DEFINITION OF FUNCTIONS
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INFORMATION FLOW FOR MAN-MACHINE FUNCTIONS
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MAN-MACHINE FUNCTIONS VS SDM FUNCTIONS
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