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A b s t r a c t  

This paper  presents  a report processing method with ohjcct-centered semantics .  The syntactic 
analysis  is performed along classical generative principles, though with a deliberately simple output  
as a list of index-value doublets, which the semantic module pr(messes using methods in an object- 
oriented framework. The final representation is made of two types of object-centered structures : llrst, 
case-like, event level dated s t ruc tu res  corresponding to the Inpu t  clauses;  second, detailed 
representation of the culTent state of an agent of the reference world, plus rccords tbr tile follow-up of 
a task over time. Uncertainty, imprecision and prevision are handled us ing  specialized fields. This 
framework is applied to the processing of daily naval reports in  English. 

I. I n t r o d u c t i o n  

The objective of the project is the processing of 
messages in English reporting the daily evolution of 
nava l  s i t u a t i o n  in the  M e d i t e r r a n e a n .  The 
in fo rmat ion  extracted is exploited for s i tua t ion  
monitoring,  m a i n t e n a n c e  of a historical database,  
f o r m u l a t i o n  of p rev i s ions ,  and  de tec t ion  of 
highlights and anomalies.  

A report typically gives information on the activity 
of one ship during the past 24 hours; for example: 

"La Belle Poulc is performing oceanographical 
measurement in the northern Mediterranean, while moving 
south at a speed of 5 knots. La Belle Poule was 
approxinlately 40 nautical miles south of Ma.rseille at 
10:00, April 14." 

This example exhibits discursive information on the 
c.urrcnt activity and  movement  of the ship and  a 
spa t io - tempora l  p lo t t ing  relative to a reference 
location.  

2. R e p r e s e n t a t i o n  

2. I.  The taxonomy o f  '~ermanent objects" 

The p e r m a n e n t  objects (Figure 1) are relatively 
perennial ,  non-event -based  entities which make up 
the fixed knowledge background or reference world. 
They ,are : 
- ships: instances of known ships; 
- spatial items : ins tances  of zones and  places, plus 
geographical directions; 

action types, down to preterminal class level (action 
ins tances  are created upon  parsing,  as detailed 
Imreunder). Actions subclassi t~ into activities and 
I I l o v c n l e n t : i ;  

Unlike action types, which arc not expectcd to be 
modified, new instances of ships and locations can be 
added intcractively to the taxonorny. 
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Figm'e 1 : The t,~..gnomy (if pe rmanent  objects 

2.2. S h ~ a m e  

The ship frame indicates both the current  state of a 
ship and indications on its activity. 

The general structure of a ship frame is : 
- status,  a boolean (active/inactive) 
- ongoing tasks 
- c o m p l e t e d  tasks.  This and  the preceding field 
conta in  pointers  to ins tances  of the class "task", 
whose fields are : type (an activity}, s tar t  date, 
in te rmedia te  {last recorded) date, end date and  
location.  
- t e m p o r a r y  informat ion  : cu r r en t  location, and, 
when available : goal, des t ina t ion ,  geographical 
direction, companion ship, and speed; 
- list of spatio-temporal plottings. 
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2.3. Action frame 

Act ions  {event-level r ep resen ta t ion )  a r e  i n s t a n c e s  of 
the  s u b c l a s s e s  of  t he  c lass  "action". Modality v a l u e s  
are  a t t ached  : 
- to the ac t ion  i tself  : 

- t e m p o r a l  a s p e c t  : "p rev i s iona l" ,  "unde r -way" ,  
"completed".  

- d e g r e e  of  c e r t a i n t y  : " o b s e r v e d " ,  " c e r t a i n "  
(mean ing  given as  cer ta in ;  th is  is the  de fau l t  
va lue ) ,  " p r o b a b l e " ,  "poss ib le" ,  o r d e r e d  by  
dec r ea s ing  c e r t ~ n t y .  

- to the  act ion pa rame te r s  : 
- certainty,  as  above  
- precis ion : "exact", "approximate"  

2.4, lr~ference procedures 

The  in fe rence  p rocedu re s ,  i m p l e m e n t e d  as  m e t h o d s  
and  demons ,  pe r fo rm the  following tasks  : 
- check  and  comple t e  new in format ion  
- m a n a g e  c o r r e s p o n d e n c e  be tween  fields (e.g, be tween  

t h e  "goal" a n d  "ongo ing  t a sks"  fields),  t a k i n g  
modal i ty  va lues  into a c c o u n t  

- l o o k  fo r  b e t t e r  m o d a l i t i e s  ( u n c e r t a i n t y ,  
i m p r e c i s i o n )  

- l a u n c h  prev is ions  
- try to conf i rm act ive  previs ions  
- s ignal  sa l ient  and  a n o m a l o u s  points .  

Prev is ions  can  be  expl ici t  in the  text  ( future  action;  
goal or  des t inat ion) ,  or  scenar io - re la ted .  
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Figu,re 2: The P[0ce,ssi, ng ,flOW 

3. Syntactic analysis 

3.1, The ~ma;~:t~r 

S y n t a c t i c  ana ly s i s  is p e r i b r m e d  by a n  a u g m e n t e d  
I)CG grauu',~ar. The o u t p u t  is a list of double t s  <p,v>, 
where  p is e i ther  a preposi t ion or  a syntact ic  category,  
apd  v the  l cx ica l - semant ic  t r ans la t ion  of the  item(s), 
The  [risk of the  ana lyze r  is no t  d o m a i n - n e u t r a l  a n d  
t'(:t pure ly  g r a m m a t i c a l  : 
- d~e "p" c lement  of  the  double t s  is in fact fil tered and  
s o m e t i m e s  t r a n s f o r m e d  : p r e p o s i t i o n s  w h i c h  
trar~slate ident ica l ly  end up  the  s a m e  (but inversely,  
ambigu i t i es  caused  Ey plur ivocal  p repos i t ions  arc  left 
for the  sc~:i:antic p rocesso r  to solve, main ly  by the  u s e  
of d o m a i n  filtering); 

a lot of  l ex icon  e n t r i e s  a r e  c o m p l e x  n o u n s  a n d  
vet-bai p h r a s e s  

A c lause  is represented  in the ou tpu t  unde r  the form : 
<ap, x-np,>.<vp, x-vp>.<x-prepl , Xl> . . . . .  

'QX - p1 ' cPI l ,  X l l> . l l [ l  

3.2. IVhat is ~ t e d  frorn s~jntact~a kncxvledge? 

There  have  b e e n  deeply  c o n t r a s t e d  pos i t ions  on the  
role of  syntax .  It c a n  be  t h o u g h t  of  as  a ful l-f ledged 
f i rs t  s tage ,  a s  a n  a u x i l i a r y  w h i c h  is su f f i c ien t ly  
informat ive  even  w h e n  a comple te  syn tac t ic  s t r u c t u r e  
per  se (e.g. an  x -ba r r ed  tree) is no t  bu i l t  (conceptua l  
ana lys i s  : [Schank  & Riesbeck 81]), as  a co-process  in 
close coopera t ion  wi th  s eman t i c s  (since SHRDLU), as  
the  first in an  o rdered  s e q u e n c e  of increas ingly  cost ly 
m e a n s  (as sugges ted  by [Rau & J a c o b s  87], who  t h e n  
l ist  s lo t - f i l l ing  i nvo lv ing  f i l ter ing,  h e u r i s t i c s  w h e n  

c h o i c e s  a r e  to be  m a d e ,  a n d  g e n e r a l  d o m a i n  
knowledge) .  

Grossly,  s y n t a x  in i t se l f  ca r r i es  in fo rma t ion  on : 
- c o n s t i t u e n t  o rder ing  and  c o n s t i t u e n t  re la t ionsh ip  
- f l e x i o n  a n d  syn tac t i c  f unc t i on  (if t he  g r a m m a r  is 
r e l a t i ona l ) .  
13ut m o r e  ac t ive ly ,  s y n t a c t i c  a n a l y s i s  b a c k e d  by 
lexical s e m a n t i c s ,  even  if  less  soph i s t i c a t ed  than  in 
LFG or  M e l ' c u k ' s  mode l  for e x a m p l e ,  can  play an  
active pa r t  in sor t ing i t ems  ou t  and  ascr ib ing  t h e m  an 
a d e q u a t e  t r a n s l a t i o n ,  a s  for p r e p o s i t i o n s  wi th  an  
iden t i ca l  m e a n i n g .  In fact ,  b e s i d e s  a p p l y i n g  weil- 
f o r m e d n e s s  ru les ,  t he  ana lyze r  a n d  lexicon can  do 
s o m e  r e a r r a n g e m e n t s  so as  to h a v e  the  j o b  all 
p repared  for ca se  a t t r ibu t ion  to func t ion  nicely. 

4. Semantic processing 

The s y s t e m  first s ea rches  a c l ause  for an  ac t ion  in the  
verb  doub le t  or, if the  verb has  t r ans l a t ed  as " e m p t y "  
(for ve rbs  like "perform",  conduct") ,  in the  tbllowing 
n o u n  ph rase .  The  field v a l u a t i o n  m e c h a n i s m  of the  
object  e n v i r o n m e n t  checks  tha t  the  ac t ion  va lue  does 
be long  to the  dec l a r ed  domain .  An i n s t a n c e  of the  
ac t ion  type is c rea ted ,  a n d  the  s y s t e m  fills its fields 
with the  v a l u e s  it f inds in the  s econd  e l e m e n t  of the 
double ts ;  the  condi t ion  on  the  first p lace  [preposition) 
is e x p r e s s e d  as  a p a r a m e t e r .  D o m a i n  c h e c k i n g  is 
aga in  performed.  A case- l ike  s t r u c t u r e  is obta ined.  

W h e n  t i le  a c t i o n  i n s t a n c e  h a s  c o m p l e t e d  the  
v a l u a t i o n  of i ts  fields, it pour s  i tself  into a n  exis t ing 
act ive t a sk  of  the  s a m e  sh ip  if  avai lable,  or  else into a 
n e w  t a s k  it c r e a t e s .  T e m p o r a r y  d a t a  {cur ren t  
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direction, dest inat ion,  speed, company and  goal) are 
replaced wi thou t  tes t ing  if the new values  are 
different. If the new action is an  activity rather than  
a movement ,  it will e i ther  merge into the last  
recorded task If it is the same or a compatible one, or 
will genera te  a new task, If it is declared to be 
completed, it is (re-)written into the completed-tasks 
field after its s ta tus  flag has been set to "Inactive". If it 
is incompat ible  with an  existing ongoing task, that  
task is closed 

For all of the above, a new modality for an  already 
valuated field will be  checked agains t  the existing 
modal i ty  : a "better" modal i ty  (e.g. ce r ta in  vs 
probable} supersedes  the previous one, whereas a 
worse one is anomalous  and  can be signalled. The 
processing of the above example thus  results  in the 
crcae t ion/updat ing  of the following frames : 

Output lists : 
(<np,I.a-Belle-Pmfle>.<vp,empty>.<oceanographical 

met~smement>. <in,northern-Mediterraaean>). 
(<vp,rtvovement>.<noprep,south>.<speed,5>).nil 

<np,Lao Belle-Poule>.<vp,be-loc>.<adv,approximate>. 
<pl otting,<40,south,Marseille, 10.00,04,14>>.nil 

Re,ru~rks : 
-ellipsis o f  the subject noun phrase is recognized. 
- plottings lave  their own structure and treatment; 

Action ins tances  : 
oa~.anographical-rr~oas urement - 13 

agent La Belle Poule 
location northern Mediterranean 

movement-56 
agent La Belle Poule 
direction south 
stx~ 5 

plotting-87 
ship La-Belle-Poule 
x~f-loc Marseille 
distance 40 (approximate) 
"dale 041410 

Remark : instances o f  movements  are erased after 
I . t Se .  

Updated ship frame : 

ongoing tasks taskT.nil 
completed tasks nil 
zone northern Mexliterrm~ean 
direction south 
destination Tunis (possible) 
stxxxt 5 knots 
companion ship none 
plotting list 

<Marseille, 11,south,approx,041215>. 
<Marseille,29,sou th,approx,041312>. 
<Marseille,40,south,approx,041410>. nil 

The task is described as : 

t y p e  oceanographical measurement 
stem date 041312 
intermediate date 041410 
end date 
location northern Mediterranean 

5. Related work 

The pr inc ip led  appl ica t ion  of s t r uc tu r ed  object  
r e p r e s e n t a t i o n  to seman t i c  p rocess ing  had its 
operat ional  l andmarks  in Bobrow and  Winograd's  
KPd, and  the systems developed by the Yale AI group 

(e.g. [Schank & Riesbeck 811]. [Itirst 87] proposes an 
overaU application of the object paradigrn, including 
to synta×, rather  in the spirit of {Srnall & Rieger 82]'s 
and  (Flnck 89]'s word experts.  [Fargues, Catach, 
I)ugourd 86] use logic grammars,  but  with a semantic 
representation based on networks [Sowa's conceptual 
graphs) rather than  fi'ames. 

6. Implementat ion 

The system is implemented in Objlog ([Dugerdil 89]), a 
frame language based  on Prolog II and  featuring 
mult iple inher i t ance  with points  of view, selective 
inher i tance for va lue-shar ing  in relat ionships other 
t h a n  taxonomica l ,  a nd  dyna mi c  facets. The 
grammar Itself is written in Prolog It. A menu-and-  
mouse  in te r face  has  been  developed for the 
IntexTogation module. 

7. Conclusion 

I have tried to show that  objects are a convenient and 
efficient way to implement  semant ic  representat ion 
as well as analys is  in  a reasonably small  domain. 
Syntax  based on a moderately  strict  set of well- 
fo rmedness  cond i t i ons  a n d  some ini t ia t ive  In 
r e n a m i n g  is an  appropr ia te  pa r tne r  for such  a 
semantic  analyzer. 
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the Assoc ia t ion  Nat iona le  pour  la Recherche 
Technique (ANRT), 
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