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SUMMARY: 

P o r t i o n s  of n a t u r a l  language con ten t  

must be d i r e c t l y  r e l a t e d  to memory func -  

t i o n s  in computers .  A system should  be 

s e l e c t e d  which does not  on ly  f i t  t heo -  

r e t i c a l l y  but  a l so  can be p r a c t i c a l l y  6 

a p p l i e d ,  due to i t s  " n a t u r a l "  c h a r a c t e r .  

I t  r e p r e s e n t s  a d i f f i c u l t  task to cut  

away a usable model thesaurus  from the 

huge meaning t r e a s u r e  of  n a t u r a l  l angu-  
s 

age. A i r  T r a f f i c  Con t ro l  Language, re -  

s t r i c t e d  to Ground C o n t r o l ,  serves t h i s  

purpose.  Due to severe r e a l t i m e  r e q u i r e -  

ment~ a l i m i t a t i o n  to c o n v e n t i o n a l  com- 
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pu te rs  has been avo ideo .  E x c l u s i v e l y  
3110 

c o n t e n t  analoguous memory s t r u c t u r e s  

guaran tee  an au toma t i c  answer search ,  

which obeys the r e a l t i m e  o b l i g a t i o n s  of  

4-6 s y l l a b l e s / s  speech v e l o s c i t y  and 

0 . 5 - 1 . 5  s response i n t e r v a l .  

GLOSSARY: 

A g g l u t i n a t i o n ,  a g g l u t i n a t e d  morphology= 

a g g l u t i n a t e d  e x p r e s s i o n  s t r u c t u r e s  of  

language = e x p r e s s i o n  mixed w i th  syn - 

tax  p a r t i c l e s ,  answer a c t u a l i z a t i o n ,  

answer pool (AP) ,  answer search l o g i c  

(ASL) ,  con ten t  u n i t  = meaning, deu te r  = 

SVA which is  de f i ned  a f t e r  s i x  s u b - c r i -  

t e r i a ,  d e u t e r - m a t c h e r ,  d e u t e r - c r i t e r i o n  

: one of  the s i x  s u b - c r i t e r i a  o f  one 

d e u t e r ,  deu te r  s t r i n g  s y n t h e s i z e r  DSS, 

f e a t u r e  e x t r a c t i o n ,  f l e x i o n ,  c o n t e n t -  

u n i t  = meaning = deu te r  p lus  syntagms,  

i s o l a t e d  morphology = language exp res -  

s ion e x i s t i n g  ma in ly  of deu te r  sequences. 

key f e a t u r e  of  con ten t  KFC, KFC-matcher,  

lemma/ta = word stem, morphology = ex-  

p ress ion  s t r u c t u r e  of  language,  p r o g r e s -  

s i ve  a g g l u t i n a t i o n ,  s u f f i x  = p re -  or 

postponed s y l l a b l e  to word s tems,  SVA = 

s u b s t a n t i v e ,  ve rb ,  or a d j e c t i v e ,  i f  pos- 

s i b l e  in lemma shape, syntagm = c o n s i -  

s t i n g  of  syn tax  p a r t i c l e s  and syn tax  ru -  

l e s ,  syn tax  p a r t i c l e ,  syn tax  r u l e ,  tw in  

KFC = a double KFC implemented i n t o  a 

ROM to match p o t e n t i a l  " i n p u t - K F C s "  

CR C a t e g o r i e s :  3 .65 ,  3 .71 ,  3 .74 ,  3 .75 ,  

3 .81 ,  5 .32 ,  5 .6 ,  7 .3 .  

1 INTRODUCTION: 

To s u b s t i t u t e  one p a r t n e r  n n a t u r a l  

language d i a l o g s  by a computer ,  a model 

d i a l o g  should be chosen, which uses be- 

s ides  user u t t e r a n c e s  a lso  system a l e r t s  

f o r  i n p u t .  These a l e r t s  are t r i g g e r e d  

by the u s e r ' s  a c t i o n .  The i n t r o d u c e d  

"Standard  80" thesaurus  meets these de- 

mands. I t  concerns ground and ramp con- 

t r o l  a c t i v i t i e s  in ATCL d i a l o g s  between 

p i l o t s  and a i r  c o n t r o l l e r s .  In those 

A i r  ~ r a f f i c  ~ o n t r o l  Language d i a l o g s  

taxy  procedures by the use r ,  in t h i s  

case the p i l o t ,  are in a d d i t i o n  mon i to -  

red by sensors  at  the apron.  Thus, b e s i -  

des " p r i m a r y  i n p u t s "  by p i l o t  u t t e r a n -  

ces a lso  "secondary  i n p u t s "  by the sy-  

stem help the con ten t  guided answer 

search mechanism. The ATCL at  i n t e r n a -  

t i o n a l  a i r p o r t s  has been reduced to one 
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p a r t i c u l a r  language Engl ish - a l ready 

in the f i f t i e s .  In a minimum of t ime 

elapse a maximum of i n fo rma t ion  f l u x  be- 

tween the d ia log  par tners  is needed.This 

pos tu l a te  causes a l l  grammatical compo- 

nents wi th a low leve l  e f f i c i e n c y  rate 

to be abo l ished n a t u r a l l y .  

Consider ing most recent  s t r u c t u r a l  eva lu-  

a t i o n s ,  f o r m a l i z a t i o n  r e s u l t s  of na tu ra l  
6 

language led to the de te rm ina t i on  of : 

"key fea tu res  of con ten t ;  KFCs~I~y~ ~ a mat- 

ching procedure of input  KFCs wi th twin 

KFCs stored in a ROM, prepared answers 

can be t r i g g e r e d .  But,  a match i n s t r u c -  

t i on  can be also used to t r i g g e r  a se- 

quence of deu te r ,  which are implemented 

in a t ime-analoguous read-on ly  a r ray .The 

t r i g g e r  procedure of deuter  sequences is 

f a s t e r  than tha t  of prepared answers. 

E s p e c i a l l y  i f  more voluminous thesaur i  

are used But,  up to the p resen t ,  an ac- 

t u a l i z i n g  of deuter  sequences is s t i l l  

miss ing proper morpholog ica l  a g g l u t i n a -  

t i o n s .  A u t o m a t i c a l l y  t r i g g e r e d  deuter se- 

quences appear in i s o l a t e d  morphologies.  

For t h i s  purpose an "a l go r i t hm  of pro- 
G 

g ress ive  a g g l u t i n a t i o n "  is under cons i -  

d e r a t i o n ,  by which syntax p a r t i c l e s  and 

a d d i t i o n a l  syntax ru les  can be mingled 

in to  deuter  sequences. For the ATCL how- 

ever deuter  sequences w i thou t  too many 

syntagms are qu i te  s u f f i c i e n t .  

2 "STANDARD 80" A MODEL THESAURUS 

2.1 A lphabe t i ca l  Sequence 

100 meanings = 82 deuter  plus 18 syntax 

p a r t i c l e s ,  ATCL, Ground C o n t r o l ,  121.9 

Mc, S t u t t g a r t  I n t e r n a t i o n a l  A i r p o r t :  in 

a l phabe t i ca l  o rder ,  syntax p a r t i c l e s  un- 

d e r l i n e d :  

a f f i r m a t i v e ,  a i rborne  f requency ,  a l t i m e -  

t e r  s e t t i n g ,  approved, apron, 6 Armycop- 

t e r ,  back t rack ,  behind,  9 brake maifunc- 

t i o n ,  c a l l i n g ,  ca l l  s ign ,  cau t i on ,  center  

l i n e ,  Cessna 172, change to 118.8, char- 

l i e ,  c i r c l e / c i r c l i n g ,  c learance,  c leared 

to ,  c o n s t r u c t i o n  work, contac t  radar 125. 

05, contac t  tower 118.8, con t inue ,  cor-  

r e c t ,  25 c ross i ng ,  D-EIPV, d e p a r t i n g ,  de- 

par tu re  route 28, e x i t  p o i n t ,  expect le -  

vel change en rou te ,  31 exped i t e ,  f i r e  

t r uck ,  f l i g h t  l e v e l ,  f o l l o w ,  f o l l ome ,  36 

f o r ,  go ahead, 38 goodbye, Hamburg a i r -  

p o r t ,  h e l i c o p t e r ,  41 hover,  i n f o r m a t i o n ,  

43 i n t e r s e c t i o n ,  leve l  change en rou te ,  

Lima, loca l  f l i g h t ,  Lufthansa Boing, 48 

Lufthansa 792, ma in ta in ,  m i l i t a r y  a i r -  

c r a f t  50, nex t ,  52 November depar tu re ,  

on grass ,  125.05, opposi te  d i r e c t i o n , o u t ,  

outbound, 58 over ,  Pan Am C l i p p e r ,  par- 

king area, permiss ion ,  p lease ,  p o s i t i o n ,  

64 p resen t ,  QNH 1019 mb, 66 QNH 1009 mb, 

radar  125.05, ramp, ready to ,  readback, 

r e f u e l i n g ,  reques t ,  ro_r_o_~_e~_, runway 26, 75 

runway 08, say again,  slow down, spec ia l  

VFR, standby,  s t a r t  up c learance,  s t a r t  

up engines,  stay c lea r  o f f ,  s top,  84 

S t u t t g a r t  Tower, t a k e o f f ,  taxy c learance,  

t a x y / t a x y i n g ,  t h i s  i s ,  to the West, 90 

type of a i r c r a f t ,  91 v ia  depar tu re  rou te ,  

w a i t ,  we are,  what, when a i rborne  ca l l  

radar  125.05, when ready,  w i l c o ,  98 wind, 

99 you are,  I00 0493 PA. 

Appearing numbers w i t h i n  the deuter  ac- 

cumulat ion in a l phabe t i ca l  o rder ,  are 

i n t e r i m  counts from i to I00. 

18 Syntax P a r t i c l e s :  

1. a f f i r m a t i v e ,  2. approved, 3. c o r r e c t ,  

4. f o r ,  5. go ahead, 6. goodbye, 7. nex t ,  

8. ou t ,  9. over ,  I0.  p lease,  11. roger ,  

12. s tandby,  13. t h i s  i s ,  14. we are,  15. 

what, 16. when ready,  17. w i l c o ,  18. you 

are. 
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2,2 The Eight Par t ia l  Dialogs: 

Partial Dialog NO. 1: VFR Clearance: Grass - Ramp 

Ground Centrol, 121.9 MC, Stuttgart Stgt. International Airport 

Aircraft: Cessna 172, D-EIPV 

• ( 

Partial Dialog No. 3: VFR Taxy Procedure} Ramp - Runway i 

GroLmd Control, 121.9 Mc, Stuttgart (Stgt.l International Airport 

Aircraft: Cessna 172, D-RIPV 

)' "3 

> • 

Partial Dialog NO. 2 : VFR Clearance: Ramp - Runway 

Ground Control, 121.9 MC, Stuttqart (Stgt.) International Airport 

AirCraft: Cessna 172, D-EIPV 

( • 

Partial Dialog No. 4: VFR Taxy Procedure: Ramp - Runway II 

Ground Control, 121,9 MC, Stuttgart (Stgt.) International Airport 

Aircraft= Cessna 172, D-EIPV 

> • 

> • 

• < 
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Partial Dialog NO. 5: VFR Taxy Procedure: Ramp - Runway llI 

Ground Control, 121.9 Mc, Stuttgart (Stgt.) International Airport 

(Brake Malfunction), Aircraft: Cessna 172, D-gIPV 

~ ~rti,~l Dialog NO. 7 : IPR Taxy- and En Route Clearance: Ramp~RnnWay 

Ground Contr<~l, 121.9 Me. Stuttgart (Stgt,), Inturnational Airport 

US Army Plight to FrankfL~rt 

~ ~ ~ i n  e l ~ ~ j a l r b o r n  e . r u charli(~ 

< < 

Partial Dialog NO. 6 : VPR llover Procedure to llelicopter Circle and 

Takeoff, Ground Control, 121.9 Mc, Stuttgart, International Airport 

US Army Helicopter: U[I I , 15605 a 

i r n l y c o p t e  

~ 3 

~ 6 

Parhial Dialog NO. 8: IFR Taxy- and En Route Clearanco: Ramp-Runw~*y 

Ground Control, 121.9 Mc, Stuttgart {stgt.}, International Airport 

Lufthansa DOmestic Flight: Stuttgart-Hamburg 
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2.3 Major Syntax Rules in the Standard80 

1 Talk and requests are only pe rm i t t ed ,  

i f  the l i ne  is empty. 

2 Conf i rmat ion  of i n s t r u c t i o n  is poss ib-  

le by r e p e t i t i o n  of the i n s t r u c t i o n ,  

or major par ts  in i t .  

3) Sub jec t /Pred ica te -Sequence (SP). 

4) Conf i rmat ion  of pa r tne r  u t te rance  by 

s t a t i n g  the l a s t  two l e t t e r s  of the 

a i r c r a f t  i d e n t i f i c a t i o n .  

5 Abb rev ia t i on  of high f requency phra- 

ses to shor t  express ions :  examples: 

" w i l l  comply w i th "  to "w i l co "  and 

"unders tood"  to " r o g e r " .  

6 Extension of easy misunderstood high 

f requency syntax p a r t i c l e s ,  e . g . " n o "  

to "nega t i ve "  and "yes" to " p o s i t i v e "  

or " a f f i r m a t i v e "  

7 A l l  d ia logs  should not conta in  more 

than s ix  cycles (d ia log  c y c l e s ) .  

8) A l l  d ia logs  should not conta in more 

than s ix  i npu t -  and s i x  output  deuter  

except f o r  en route c learances.  

9 Absolute o b l i g a t i o n  of p i l o t  to con- 

f i rm  QNH-data. 

I0) Urgent o b l i g a t i o n  to conf i rm the:  

"change to 118.8" or "118.8" the 

runway f requency as a s ign ,  the d ia-  

log is f i n i s h e d .  

I I  A f t e r  the second cycle the a i r c r a f t  

i d e n t i f i c a t i o n  should be abbrev ia ted 

from e.g "D-EIPV" to "D-PV". 

12) Each tower u t te rance  should poss ib l y  

commence wi th the a i r c r a f t  i d e n t i f i -  

ca t i on .  

3 LANGUAGE COMPONENTS AND THEIR TERMINO- 

LOGY 

3.1 Content Uni ts (meanings) 

A natura l  language L n express ion thesau- 

rus can be s p l i t  i n to  a) a group of sub- 

s t a n t i v a  verba,  and a d j e c t i v a  6 , , the SVAs 

and b) a group of syntagms (F ig .  i ) .  I f  

the SVAs, poss ib l y  in lemma shape, are 

FIG, i 
ANALYSIS OF " MEANINGS " 

SVA 

DEUTER 

MEANINGS ~.~ 
S SYNTAGMS 

y ' 
SYNTAX SYNTAX 

PARTICLES |RULES 

def ined a f t e r  t h e i r  s u b - c r i t e r i a ,  the 

deuter_cr i ter ia6,1~hey.  4 are ca l l ed  "deu te r "  

3.2 The Six D e u t e r - C r i t e r i a :  6 

1) I d e n t i t y :  given by DC-enumeration. 

2) Age: absolute and r e l a t i v e ,  a lso in 

comparison to d ia log  cyc les .  

3) Assoc ia t i on :  A v and A h, v e r t i c a l  and 

h o r i z o n t a l ,  A v is to compare 

wi th edges in a d i r e c t e d  graph. 

4) Frequency: absolute and r e l a t i v e ,  is 

in smal le r  thesaur i  re la ted  to 

the s i g n i f i c a n c e  va lue.  

5) S i g n i f i c a n c e :  has in f l uence  on syntax 

ru les  and t h e i r  deu te r ,  e.g.  

No. 9, (2 .3)  very high value.  

6) T ru th :  also e x i s t e n t  in sma l le r  d ia -  

logs.  I f  untrue u t te rances  by the 

p i l o t  are given as e.g."mercedes 

benz" a f t e r  the tower i n q u i r y :  

" type of a i r c r a f t ? "  or ,  "pro fane"  

u t te rances  l i k e :  i d i o t ,  nonsense, 

e tc .  They are not permi t ted  and 

thus "un t rue"  

3.3 Syntagms 

3.3.1 D e f i n i t i o n :  Syntax P a r t i c l e  

Excluding SVA-Lemmata, a l l  s u f f i x e s ,  

f l e x i o n s ,  and remaining words of an L n 

thesaurus are considered Syntax P a r t i c l e s .  

3 .3 .2  D e f i n i t i o n :  Syntax Rule 

They inc lude ru les  of word sequences:S/P, 

S/O/P e tc .  and can be d i r e c t l y  r e l a ted  

to ru les  of d ia log  f u n c t i o n s .  
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4 STRUCTURE AND FUNCTION OF DIALOG CYCLES 

4.1 User i npu t s :  a) i d e n t i f i c . ,  b) iden-  

t i f i c . + r e q u e s t ,  c) reques t ,  d) i n s t r u c -  

t i on  c o n f i r m a t i o n ,  e) wrong i n s t r u c t i o n  

c o n f i r m a t i o n  and f )  unc lear  i d e n t i f i c .  

4.2 System i npu t s :  a) i n t e r r u p t ,  b ) ,  c ) ,  

d) three d i f f e r e n t  "wrong user ac t i ons "  

4.3 System Outputs:  a) i n s t r u c t i o n  to 

cont inue ( 4 . 1 a ) ,  b) i n s t r u c t i o n  + permis- 

s ion ( 4 . 1 b , c , d ) ,  c) c o r r e c t i o n  ( 4 . 1 e ) ,  

d) request  f o r  co r rec t  i d e n t i f i c .  ( 4 . 1 f ) ,  

e) standby i n s t r u c t .  ( 4 . 2 a ) ,  f )  co r rec-  

t i on  to ( 4 . 2 b ) ,  g) c o r r e c t i o n  to ( 4 . 2 c ) ,  

and h) c o r r e c t i o n  to (4 .2d ) .  

4.4 Determining the KFCs: 

Depending from the d e u t e r - c r i t e r i o n : a g e -  

va lue ,  the d ia log  cyc les 1-6 from old to 

new are brought  i n t o  r e l a t i o n  to the sum 

of a l l  p o t e n t i a l  p a r t i a l  d i a l o g s ,  in t h i s  

case 8. Among a l l  cyc les of the same age, 

f requency values and redundancies of s ing-  

le deuter  are checked. Only a few deuter  

among a l l  i npu t  data have the " s w i t c h i n g  

a b i l i t y "  to se lec t  one of the 8 p o t e n t i -  

al next  cyc les .  These account f o r  less 

than 20% of a l l  i npu t  data.  They are ca l -  

led "key fea tu res  of c o n t e n t " ,  KFCs. 

5.ANSWER SEARCH LOGIC FOR PREPARED 

ANSWERS (ASL) 

5.1 Match Procedures MPs of KFCs: 

According to 4 .4 ,  a l l  p o t e n t i a l  KFCs are 

implemented as " twin-KFCs" in a twin-ROM. 

The implementat ion ar ray  is  t ime-ana lo -  

guos. As the input-KFCs appear also a f -  

t e r  the d e u t e r - c r i t e r i o n  age-va lue ,  a 

rea l t ime  MP w i l l  be qu i t e  s imple.  

FIG, 2 SEQUENTIAL NETW, OF AT 

7!<<~ b~----<~]----- 

[_ ~zLgL_:~D- - -D- - - -~  .... 

5.2 T r igge r  of  prepared answers AT 

As each d ia log  cycle of  the e i g h t  d ia -  

logs cons i s t s  of a) inpu ts  and b) out -  

pu ts ,  the d ia log  outputs  ( a i r  c o n t r o l l e r  

u t t e rances )  can be e a s i l y  copied fo r  pre- 

FIG, 3 ASL - ARCHITECTURE : 

system internal 

sensor input~ 

/ 
Coder 

Speech Analyzer 

ROM for J 
TWIN I 
KFC s I 

~V-- 

A 

T 
=~KFC F=== 

Matcher 

| . . . . . . . . . .  -7/ . . . . . . . . . .  J 

Answer Trigger 

Speech Synthesizer 

/ Amplifier 
/ 

i I Answer Pool for prep. 

Answers including 

Deuter - Coder 
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pared answers. They are t r i g g e r e d ,  i f  

KFC match procedures MPs and system in -  

te rna l  sensor inputs  passed a sequent ia l  

network AT. According to the 8 p a r t i a l  

d ia logs  PDs, 7 sw i t ch ing  combinat ions 

are p o s s i b l e : i )  MP of I i npu t  KFC (PD6), 

2) MP of 2 inpu t  KFCs (PDs 1 , 2 , 7 , 8 ) ,  3) 

MP of one among 2 inpu t  KFCs (e .g .  in cyc- 

les 2 -6 ) ,  4) i n t e r r u p t  (PD 1),  5) MP of 

I input-KFC + i of 3 sys temin te rna l  a l e r t s  

No I ,  6) l i k e  5) No I I ,  7) l i k e  5) No I I I .  

5.3 Sequent ia l  Network of AT 

According to 5 .2 ,  f o r  each P a r t i a l  Dialog 

7 p o t e n t i a l  sw i t ch ing  combinat ions are 

poss ib le  (F ig .  2).  

5.4 Components of the ASL 

The main un i t s  cons i s t  of a) a ROM fo r  

twin-KFCs, b) a KFC-matcher as a compara- 

to r  device to match input-KFCs wi th tw in -  

KFCs, and c) an AT (F ig ,  3).  

6 DEUTER STRING SYNTHESIZER DSS 

6.1 Funct ion of a DSS 

According to f u n c t i o n -  and memory redun- 

dancies in ASLs, (F ig .  3) ,  the u n i t s :  

I )  KFC Twin ROM, 

2) KFC Matcher 

3) Answer T r i g g e r ,  and 

4) Answer Pool f o r  Prepared Answers, 

are combined in a "DSS-Logic" .  Not only 

twin-KFCs but a l l  p o t e n t i a l  deuter  in a l l  

d ia logs  are stored in the DSS-Logic. 

Th i s ,  in a way, s u b s t i t u t e s  the Answer 

Pool f o r  prepared answers. The read only 

memory implementat ion must be in geomet- 

r i c  " t ime l o g i c " .  Thus an e l e c t r i c a l  ac- 

t i v a t i o n  of one matched twin-KFC t r i g g e -  

res a sequence of surrounding stored deu- 

t e r .  This t r i g g e r i n g  is executed by a 

"sw i tsch  t h r u - " ,  a "put  through connec- 

t i o n "  procedure.  Each ac tua l i zed  deuter 

in such a "swi tch  thru  sequence" is s i -  

mul taneous ly  t ransformed in to  an audio 

ou tpu t ,  a synchronous "read out" The 

"swi tch  thru a s s o c i a t i o n "  becomes " loud 

t h i n k i n g " .  This f i t s  a l og i c  answer to 

the input-KFCs. Major f unc t i ons  of the 

DSS are: 

I )  A l l  twin-KFCs serve p o t e n t i a l  match 

procedures wi th input-KFCs. 

2) A f t e r  an input-KFC is matched, the 

matched twin-KFC is ac t i va ted  as " the 

f i r s t  deuter "  in a t r i g g e r e d  deuter  se- 

quence. 

3) The length of the sequence w i l l  be 

l i m i t e d  from 3 to I0 deuter .  

4) Each connected deuter  in a t r i g g e r e d  

deuter  sequence is a l l o ca ted  wi th  2-3 

seconds t ime,  in which the adequate 

Engl ish u t te rance  can be expressed by 

a speech syn thes i ze r  dev ice.  

5) The "swi tch  thru connect ion"  to neigh-  

bour ing deuter in the deuter  sequence 

cont inues on ly ,  a f t e r  the Engl ish 

word of the l a s t  deuter is spoken out .  

6.2 A r c h i t e c t u r e  of a DSS 

The ar ray  of DSS content  is d i v ided  in to  

d ia log  cyc le  sec t i ons .  For each of them 

f i v e  or more KFC-Match/Tr igger S ta t ions  

( M a t t r i g s )  are prov ided.  S t ruc tu re  and 

o r g a n i z a t i o n  of f unc t i on  un i t s  in a l l  

f i r s t  d ia log  cycles of the e igh t  model 

d ia logs  are shown in Fig.  4: I f  such sec- 

t i ons  f o r  the remaining d ia log  cycles 

2-6 of a l l  p o t e n t i a l  d ia logs  are compi- 

led in an analoguous way and put toge- 

t he r ,  a f u r t h e r  e l i m i n a t i o n  of redundant 

po r t i ons  w i l l  help to create a complex 

DSS a r c h i t e c t u r e .  
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FIG, 4 SECTION ONE OF ALL FIRST DIALOG CYCLES 
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E c h t e r d i n g e n ,  I n t e r n a t i o n a l  A i r p o r t  f o r  
s 

s t a t i s t i c a l  thesaurus  e v a l u a t i o n s  A re -  

search p r o j e c t  sponsored by the "Deut -  

sche Fo rschungsgeme inscha f t "  in Bonn, 

under the t o p i c :  "Answer Searcher "  is 

supe rv i sed  by the a u t h o r .  

7 Conc lus ion :  

Func t i on  s i m u l a t i o n  of  one p a r t n e r  in 

na t .  lango d i a l o g s  by a machine demands 

the f o l l o w i n g  major  p rocedures :  

I )  KFC-matching of  Input-KFCs w i th  Twin-  

KFCs implemented in a ROM, 

2) Answer T r i g g e r  acco rd ing  to KFC match 

procedures in dev ices  w i t h  prepared 

answers ASLs, and 

3) A c t u a l i z a t i o n  of  Deuter  S t r i n g  Out- 

puts in DSSs a f t e r  KFC match ings .  

More than expec ted ,  complex e v a l u a t i o n s  

of na t .  lang .  phenomena were necessary  

f o r  memory a r r a y  purposes .  Among them 

p a r t i c u l a r l y  the s i x  d e u t e r - c r i t e r i a .  

But a lso a s u f f i c i e n t  f a m i l i a r i t y  w i th  

the app l i ed  thesaurus  was necessary .  

Since 16 years  the au tho r  holds a v a l i d  

PPI l i c e n s e  and executes  a c t i v e  f l y i n g .  
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