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0. 0 ABSTRACT 

This work addresses the pragmatic and semantic 
distinction s betwee n natura l  an d artificia l 
language s b y th e developmen t  o f  a  context-fre e 
generativ e gramma r  t o describ e motion s i n =ode m 
dance .  Th e danc e i s a  particularl y goo d vehicl e a s 
i t  convey s meaning ,  bu t  i s undescribe d b y a 
generativ e grammar .  Whethe r  o r  no t  a  grac=ia r 
describin g danc e motio n ca n b e considere d t o b e fo r 
a natura l  o r  artificia l  languag e i s unclear . 
1.0 INTRODUCTION 

There are two different kinds of languages: 
natura l  an d artificial .  Artificia l  language s hav e 
bee n develope d t o dea l  wit h forma l  system s o f  man -
create d knowledge .  Natura l  language s enable 
naturall y arisin g entitie s t o dea l  wit h thei r 
environment .  Generally ,  artificia l  language s dea l 
onl y wit h trut h o r  knowledg e tha t  i s specifi c  t o 
thei r  artificia l  environment . 

Both the written and spoken forms of human 
speec h ar e universall y considere d t o b e languages . 
Animal s a s wel l  a s human s appea r  t o communicat e 
wit h eac h othe r  throug h bod y motions .  Whethe r  o r 
not  bod y motio o shoul d b e considere d a  languag e i s 
open t o deoate .  Some worker s believ e tha t  th e ter m 
"language "  shoul d b e narrowl y define d t o Includ e 
onl y signalin g system s whic h ar e capabl e o f 
manipulatin g abstractions .  Others ,  woul d conside r 
any orlgize d syste m o f  signalin g t o b e a  language . 

It is agreed that whatever a language Is, its 
constructio n an d Interpretatio n i s constraine d b y 
a specificatio n mechanism .  I n langiiages ,  th e con -
structio n specificatio n i s calle d a  grannar . 

Precisely how humans come to know the grammar 
of  a  languag e i s unknown .  On e grou p o f  worker s 
hold s tha t  i t  i s  learned .  Th e othe r  group , 
believe s tha t  th e capabilit y  I s innate .  Irregard -
les s o f  ho w me n com e t o icno w th e structure s o f 
spoke n language ,  the y certainl y ar e capabl e o f 
learnin g th e grammar s o f  artificia l  languages , 
fo r  example ,  automata . 

Both artificial and natural language can 
carr y meaning ;  i.e. ,  hav e semanticity .  However , 
th e semanti c informatio n represente d b y artificia l 
language s appear s t o b e o f  a  differen t  typ e tha n 
tha t  o f  th e informatio n carrie d b y a  natura l  lang -
uage . 

In order to develop an understanding of the 
pragmati c an d semanti c difference s betwee n natura l 
and artificia l  languages ,  a  generativ e gramme r  i s 
bein g develope d t o represen t  danc e generation . 
The develope d gramma r  i s artificial ,  tha t  describ -
ed appear s t o communicat e naturally .  Whethe r  o r 
not  th e danc e i s a  languag e i s ope n t o questio n a s 
th e token s o f  th e danc e ar e neve r  abstractions . 

The problem is to understand the nature of 
language :  o f  ho w human s perceive ,  understan d an d 
represen t  thei r  worl d i n thei r  semioti c system . 
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I t  i s  o f  furthe r  Interes t  t o develo p a n under -
standin g o f  th e relationshi p betwee n th e natura l 
languag e syste m an d th e artificia l  languag e 
system s als o develope d b y humans .  Thes e system s 
ar e intentionall y create d i n orde r  t o represen t 
systematicall y i n system s o f  sign s othe r  percep -
tion s I n th e symboli c manne r  o r  representation . 
System s o f  sign s ca n b e represente d a s system s o f 
significatio n wher e perception s exis t  withi n th e 
plan e o f  conten t  an d ar e represente d b y th e 
symboli c plan e o f  expression .  Artificia l  languag e 
system s suc h a s mathematic s an d logic ,  ar e 
usuall y referre d t o a s symbo l  systems ,  howeve r 
the y to o ar e languag e system s an d functio n a s 
semioti c systems ,  a s the y ar e forma l  system s o f 
signification . 

In order to extend the analysis of informa-
tio n distinction s betwee n th e semantic s o f  natura l 
and artificia l  system s hav e t o b e clarifie d a s d o 
th e distinction s betwee n informatio n an d prag -
matics . 

2.0 BACKGROUND 
Language, communication and information are 
thre e tightl y interwove n concepts .  Th e proble m 
of  inforoatlo n representatio n an d communicatio n 
I s th e focu s o f  thi s work . 

2.1 Language 

Language is a process or symbollzatlon that 
enable s significatio n o f  som e thin g b y represent -
in g I t  b y somethin g else .  Th e "thing "  represente d 
has a n existentia l  space-tim e reality ;  th e 
representatio n i s a n abstractio n o f  th e reality . 
Meanin g i s derive d fro m th e relationshi p betwee n 
th e physica l  an d th e symboli c 

2.1.1 Meaning 

Language provides the capability to function-
all y relat e symbolize d meanings .  However ,  lang -
uage i s mor e tha n individua l  relationship s amon g 
th e meanings .  Words ,  whic h ar e symbols ,  recur -
sivel y become  thing s themselve s a s the y ar e 
utilized .  A s thing s themselves ,  the y ca n b e use d 
symbolicall y t o expres s o r  represen t  concept s a s 
th e nex t  orde r  o r  abstraction .  Signs ,  syabols , 
words ,  tokens ,  pictograph s ar e th e tangibl e prod -
uct s o f  th e interrelationshi p betwee n th e though t 
and th e referent .  Thi s interfac e provide s a n 
operationa l  definitio n fo r  th e natur e o f  th e con -
cep t  o f  meaning ,  th e propert y c f  languag e define d 
as "semanticity. "  Tha t  is ,  "th e propert y o f  bein g 
abl e t o conve y meaning "  [LYO N 79] . 
2.1.2 Semiology: An .Analytic Tool 
De Saussure defined language as the Semiotic 
system ;  i.e. ,  th e scienc e o f  signs .  Th e sig n i s a 
subsystem ,  o r  a  componen t  o f  Ch e syste m o f  lang -
uage .  Th e principl e o f  "signification "  indicate s 
th e relationshi p betwee n th e thin g signifie d (th e 
signified )  an d th e thing s signifyin g i t  (th e 



slgnlfier) .  Sigr.lfier s exis c withi n th e "plan e 
of  expression "  an d signified s exis t  wit h th e 
"plan e o f  content. "  Thi s relationshi p expresse d 
by th e sig n as : 

sign » (signifler, signified) 

which is a specific relation between the plane of 
physica l  realit y c r  "content "  an d symboli c realit y 
or  "expression. "  Mor e generally ,  th e sig n i s 
define d as : 

sign = (plane of expression, plane of content) 

A language is considered to be comprised of a set 
or  syste m o f  signs . 

Semiology aims to take in any system of 
signs ,  whateve r  thei r  substance ,  an d limits ; 
images ,  gestures ,  nusica l  sounds ,  objects ,  an d th e 
comple x association s o f  al l  these...constitute , 
i f  no t  languages ,  a t  leas t  system s o f  significa -
tion "  [Bar t  9 ] .  Seminolog y wil l  b e use d a s too l 
i n th e analysi s conducte d b y thei r  work . 

2.2 Natural and .^tificial Language 

Whether or not artifically constructed 
languages ,  o r  languag e schecas ,  ca n b e considere d 
as languag e "proper "  i s no t  centra l  t o thi s work . 

Semiology, although initially concerned with 
natura l  signallin g o r  communicatio n system s se t 
th e stag e fo r  th e analysi s o f  an y syste m o f  signs , 
whethe r  the y b e natura l  language s o r  artificia l 
languag e systems . 

In discussing languages, Carnap states 

"s o lon g a s w e ar e concerne d wit h 
buildin g thi s language ,  an d no t 
wit h it s applicatio n an d inter -
pretatio n respectin g a  give n theory , 
th e sign s o f  ou r  languag e remai n 
uninterpreted .  Strictl y speaking , 
what  w e construc t  i s  no t  a  languag e 
but  a  schem a o r  skeleto n o f  a  lang -
uage :  ou t  o f  thi s schem a w e ca n 
produc e a t  nee d a  prope r  languag e 
(conceive d a s a n instrumen t  o f 
communication )  b y interpretatio n 
of  certai n signs. "  [CARN] . 

Cherry discusses the difference between the 
natura l  an d artificia l  kind s o f  languages . 

By 'language' we shall mean those organ-
icall y develope d systems ,  whethe r  spoke n 
or  scribed ,  b y whic h human s transmi t 
messages ;  bu t  th e wor k 'cipher, '  o r 
'code, '  wil l  b e use d t o mea n an y invented , 
self-consisten t  system ,  whereb y on e se t 
of  symbol s may b e transforme d int o anothe r 
fo r  certai n specia l  state d purposes " 
[CHER 93 ,  94] . 

This difference between "language" and "code" can 
be understoo d no t  a s a .  differenc e i n structure , 
but  a s a  differenc e i n development .  Th e concep t 
of  languag e generall y implie s a n organi c o r 
natura l  development ,  an d consequentl y referre d t o 
as "natural "  language .  Th e concep t  o f  cod e 
Implie s a n intentiona l  development ,  an d conse -
quentl y i f  referre d t o a s "artificial "  languag e 
systems . 

2.3 Analyzing Language 

The languag e bein g observe d i s usuall y calle d 
th e object-language .  Th e languag e use d t o discus s 
th e object-languag e i s calle d th e metalanguage . 
The semioti c o f  th e objec t  languag e i s torrulate d 
i n th e metalanguag e system .  Carna ? identifie d th e 
semioti c analysi s o f  th e objec t  languag e int o th e 
thre e component s o f  syntax ,  semantics ,  an d prag -
matics . 
The terms syntax, semantics, and pragiatics 
ar e somewha t  ambiguousl y applied .  ?ar t  o f  th e 
ambiguit y o f  thes e term s i s a  functio n o f  whethe r 
th e analysi s o f  th e objec t  languag e i s eithe r  th e 
natura l  o r  artificia l  for m o f  language . 

According to Carnap, syntax "attends strictly 
t o th e expression s an d thei r  forms. "  However , 
"synta x may includ e rule s whic h determin e certai n 
logica l  relation s betwee n sentences ,  e.g. ,  th e 
relatio n o f  derlvability "  [CAR N 79] .  Th e inclu -
sio n o f  th e propert y o f  derlvabilit y  i n th e 
syntacti c componen t  blur s th e boundar y betwee n 
synta x an d semantics . 

2.4 Differing Semantics: Descriptive and Logical 

Both natural and artificial languages contain 
th e component s o f  syntax ,  semantic s an d pragma -
tics .  I n th e artificia l  languag e system ,  seman -
tic s refer s onl y t o th e expression s an d thei r 
designation s withou t  referenc e t o an y particula r 
externa l  system .  I n th e natura l  languag e system , 
semantic s include s th e analysi s o f  meanin g b y 
pointin g t o referent s i n th e extentiona l  world . 
I n essence ,  ther e ar e tw o kind s o f  semantics , 
whic h ca n b e understoo d a s dependin g o n eithe r 
context-sensitiv e o r  context-fre e grammar .  I n 
artificiall y  o r  "logically "  constructe d languag e 
systems ,  th e gramma r  i s context-free .  I n natura l 
language ,  th e gramme r  i s context-sensitive .  Thi s 
latte r  for m o f  semantic s coul d b e referre d t o a s 
descriptiv e semantics ,  followin g th e terminolog -
ica l  distinctio n tha t  "descriptiv e linguists "  d o 
th e analysis .  Thei r  analyse s ar e context-sensi -
tive ,  i n tha t  the y includ e th e pragmati c componen t 
of  meaning .  I n contrast ,  th e for m o f  semantic s 
pertainin g t o th e artificiall y  o r  logicall y  con -
structe d languag e syste m ca n b e labele d logical -
semantics . 

2.5 Communication and Information 
Languages can be both naturally developed and 

artificiall y  created .  A t  th e semioti c metaleve l 
for m o f  analysi s bot h form s o f  languag e ar e treat -
ed a s objec t  leve l  language s a s bot h fulfil l  th e 
need t o signify ;  i.e. ,  t o represen t  perception s 
and abstractions .  Thi s proces s o f  significatio n 
i s mor e generall y know n a s communication ,  wher e 
th e languag e serve s a s a n instrumen t  o f  communi -
cation. 

In the analysis of the problems inherent in 
communication ,  worker s suc h a s Shanno n an d Weave r 
hav e identifie d thre e level s o f  difficultie s whic h 
complicat e th e proble m o f  identifyin g information , 
particularl y a t  th e semanti c level :  (a )  accurac y 
of  symbo l  transmission ,  (b )  communicatio n o f  mean -
ing ,  an d (c )  effectivenes s (ho w conduc t  i s 

affected) .  Thes e thre e level s ar e al l  concerne d 
wit h th e concep t  tha t  i s  labele d information ,  ye t 
whic h "information "  applie s i s no t  consisten t  fo r 
al l  thre e levels .  Leve l  A  use s "information "  a s 
th e amoun t  o f  signa l  transmission ,  wher e Level s 
B an d C  th e "information "  i s th e semanti c an d 
pragmati c sense . 
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3. 0 PROBLEM DOMAIN 

In order to develop a context-free informa-
tio n representatio n a  doaai n othe r  tha n huma n 
verba l  communicatio n ha d t o b e selected .  Verba l 
communicatio n i s to o context-sensitive .  Rathe r 
tha n workin g wit h th e anbiguitie s o f  huma n verba l 
communicatio n wher e i t  i s  difficul t  no t  t o b e 
pragmatic ,  o r  wit h informatio n syste m desig n wher e 
th e objectiv e i s t o b e pragmatic ,  th e informatio n 
syste m o f  huma n movement  comcunicaclo n wa s select -
ed. 
Just as linguists have attempted to develop 
th e notatio n to r  natura l  languag e grammars ,  seek -
in g t o represen t  th e logical-semanti c component , 
a simila r  gramcatica l  structur e o f  huma n movement 
can b e developed .  Generally ,  th e domai n o f  huma n 
communicatio n i s categorize d int o th e verba l  an d 
th e non-verbal .  Th e verba l  include s bot h th e 
verba l  an d writte n form s o f  natura l  language .  Th e 
non-verba l  include s everythin g tha t  i s no t  verba l 
communication .  Withi n thi s larg e categor y o f  non -
verbal ,  th e domai n o f  huma n movement  conmunicatio n 
has bee n selecte d i n orde r  t o construc t  a  forma l 
grammar  representin g th e logical-semanti c compon -
ent  o f  huma n movement  information . 
3.1 Purpose 
This research investigates the semantic com-
ponen t  o f  th e artificia l  languag e system .  Th e 
concer n addresse d i s th e clarificatio n betwee n 
th e descriptive-semantic s wit h th e context-sensi -
tiv e gramma r  (CSG )  representation ,  an d th e log -
ical-semantic s wit h th e contaxt-fre e gramma r  (CFG ) 
representation .  Th e purpos e i s t o illustrat e th e 
separatio n o f  th e logical-semanti c fro m th e prag -
matic ,  i n orde r  t o demonstrat e tha t  i t  i s  possibl e 
t o separat e th e informatio n structur e fro m poten -
tia l  meaning .  Th e CF G i s a  template ,  providin g 
th e structur e fo r  th e se t  o f  possibl e construc -
tion s an y eventua l  use r  coul d selec t  i n orde r  t o 
represen t  an y intende d meaning .  Prio r  t o th e 
representatio n o f  meanin g a  structur e ha s t o b e 
define d whereb y meanin g representatio n ca n b e mad e 
possible .  Jus t  a s th e informatio n syste m ca n b e 
viewe d a s bot h a  proces s an d referre d t o a s a 
thing ,  a  gramma r  ca n also .  I t  i s  a  templat e an d 
therefor e a  thing ,  bu t  i t  i s  a  dynami c processin g 
structure . 
3.2 Existing Systems Representing Human Movement 
The representational systems for human move-
ment  ar e dat a system s i n cha t  the y ar e boun d t o 
some pragmati c componen t  an d tha t  the y ar e con -
text-sensitive .  Eac h ha s a  basi c se t  o f  symbol s 
representin g unit s tha t  th e use r  neede d t o 
represent .  Althoug h eac h representatio n syste m 
identifie s a  variet y o f  syntactica l  units ,  n o 
logical-semanti c o r  gramma r  ha s ye t  bee n develop -
ed.  Thu s ther e i s a s ye t  n o representatio n fo r 
th e proces s o f  huma n movemen t  information . 
3.2.1 Notations 
Labanotation is one of the most widely used 
representationa l  system s fo r  notatin g huma n move -
ment  [dnot ]  [HL'TC] .  Th e notation s ar e syntacti c 
representation s specifyin g syntacti c units : 
direction ,  level ,  timing ,  an d area s o f  th e body , 
whic h ar e represente d b y uniqu e symbols .  I t  i s 
not  possibl e t o us e th e syste m fo r  anythin g bu t 
th e descriptio n o f  th e movemen t  i n th e unit s pro -
vide d b y th e initia l  symbo l  set .  Ther e ar e n o 
structure s o r  rule s indicatin g relation s amon g 
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th e syntactica l  unit s t o generat e mor e comple x 
units .  Consequentl y ther e i s n o representatio n 
by a  gramma r  expressin g th e informatio n sysre m 
tha t  i s communicate a b y th e movement . 
Other notation systems are similar [SILV]. 
The Eschol-Watchman ,  th e flenesh,  Klnesics ,  Choreo -
metrics ,  t o nam e onl y a  few ,  onl y diffe r  i n th e 
specifi c  particularlzatio n o f  th e syntacti c repre -
sentation . 

Why is there no system for representing the 
human bod y an d it s movement  apar t  fro m an y con -
text ? Perhap s becaus e i n th e developmen t  o f  th e 
representationa l  systems ,  distinction s betwee n th e 
synta x an d th e logical-semanti c wer e neve r  clearl y 
understood . 
3.2.2 Models and SimulacionB 

The objectives of various designers of models 
and simulation s o f  huma n movement  hav e bee n t o ex -
ten d th e representationa l  facilitie s o f  th e huma n 
by mechanizin g th e laboriou s tas k o f  describin g 
and computin g problem s i n huma n movement .  Th e 
goa l  wa s t o develo p a  compute r  graphi c displa y o f 
a huma n mode l  [POTT ]  [BILL] . 
Another area of research was the development 
of  a n interactiv e graphi c edito r  fo r  Labanotatio n 
[brow] .  Th e objectiv e wa s t o us e th e compute r  t o 
facilitat e th e laboriou s proces s o f  han d writin g 
Labanotation .  Thi s wor k wa s extende d a s par t  o f 
th e developmen t  o f  a  graphi c slmulacio n fo r  huma n 
motio n [BALD ]  [TRAC] . 
3.2.3 Recognizing What To Know 

The visual aspects of the perception of move-
ment  ar e essentia l  i n th e desig n o f  mobil e robot s 
and th e context-sensitiv e form s o f  representation s 
ar e usefull .  However ,  a  context-fre e fon a o f  rep -
resentatio n i s preferabl e prio r  t o an y context -
sensitiv e (i.e .  applied )  for m o f  representation . 
For  example ,  th e visua l  aspec t  ca n b e specifie d 
as a  context-sensitiv e situation ,  whic h subse -
quentl y ca n b e define d usin g a  context-fre e 
grarmatlca l  structure .  Researc h o n thi s proble m 
i s importan t  no t  onl y fo r  th e solutio n t o problem s 
i n movemen t  understanding ,  representatio n an d 
generation ,  bu t  als o t o Illustrat e th e context -
sensitivit y o f  systems . 

If we wish to represent the dynamic process 
of  information ,  researc h mus t  b e don e o n abstract -
in g th e informatio n fro m th e pragmatic s o f  us e o f 
tha t  information .  Th e structur e o f  th e proces s o f 
informatio n mus t  b e represente d prio r  t o th e prag -
mati c applicatio n o f  th e Information . 

-3.4 Separating Logical and Semantic Descriptive 
Structure s 

Human movement and human verbalization both 
hav e th e associatio n o f  meanin g wit h th e sensoria l 
transmitcabl e componen t  o f  movemen t  an d o f  speec h 
tha t  i s transferre d a s a  produc t  o f  th e informa -
tio n system .  Wher e natura l  languag e ha s th e 
symboli c representationa l  facilit y  o f  th e writte n 
form ,  providin g anothe r  channe l  fo r  th e transfe r 
of  th e information ,  th e movemen t  notation s d o not . 
Jus t  a s th e informatio n proces s o f  huma n verbal -
izatio n ha s bee n grammaticall y coded ,  th e aspec t 
of  th e proble m tha t  firs t  need s t o b e addresse d i s 
th e definitio n o f  th e logical-semantic ,  i.e .  th e 
forma l  representatio n o f  th e grammatica l  structur e 
t o cod e th e informatio n transferre d vi a huma n 



movemenc. 

Before the graraar can be context-sensitive, 
i t  need s a  context-fre e fcir: .  Th e proble a i s t o 
develo p a  wa y t o writ e movement  infonatio n suc h 
tha t  context-sensitiv e meaning s ca n the n b e 
communicate d i n a  writte n symooli c fona . 

3.4 Conmiunication Systems: Human Movement 
Compared t o Natura l  Languag e 

The semiotic system of human movement 
communicatio n wa s selecte d a s th e domai n i n whic h 
t o investigat e representatio n o f  a  natura l  activ -
it y i n a n artificia l  language . 

Adequate representation of the generative 
structur e o f  th e semioti c syste m seem s t o b e th e 
necessar y an d sufficien t  condition s whic h lin -
guists ,  anthropologist s an d philosopher s requir e 
fo r  "language "  identification .  U'her e natura l 
languag e encompasse s bot h verba l  an d writte n form s 
of  th e sound s an d thei r  meanings ,  movemen t  lan -
guag e exist s onl y wit h wha t  ca n b e equate d wit h 
th e verba l  leve l  o f  natura l  languages .  A  compari -
son o f  thi s differenc e woul d b e equatin g th e nota -
tion s fo r  movement  wit h th e phonologica l  ortho -
graphi c representation s o f  th e sound s o f  natura l 
languages .  Eac h natura l  languag e ha s particula r 
orthographi c s>-mbol s necessar y t o represen t  th e 
sound s o f  tha t  language ,  jus t  a s eac h for m o f 
movement  ha s develope d notationa l  symbol s t o rep -
resen t  th e visua l  perceptio n o f  moveaent s part -
icula r  t o tha t  form .  However ,  wher e verba l 
languag e ha s no t  onl y th e particula r  phonologog -
ica l  representation ,  i t  furthe r  ha s a  representa -
tiona l  for m whic h i s calle d th e writte n fro m wher e 
th e meanin g i n th e experientia l  for m ca n symbol -
icall y b e represented . 

4. INVESTIGATIVE STRUCTURE 
The specific problem addressed is the develop-
ment  o f  a  prototyp e fo r  informatio n representation , 
by experimen t  wit h represention s o f  th e losical -
semanti c structur e o f  huma n movement  informatio n 
usin g th e BNF for m o f  th e context-fre e granma r  a s 
th e analyti c tool . 

It Is posited that the situation in natural 
languag e representatio n i s analogou s t o problem s i n 
informatio n syste m design .  Befor e th e granniatica l 
structur e i s constructed ,  con-prise d o f  th e vocabu -
lar y element s o f  th e syste m an d th e se t  o f 
relation s anon g then ,  particula r  referent s t o th e 
unit s ar e assigned ,  buildin g th e concext -
sensivitit y  int o th e initia l  desig n o f  th e system . 
The ide a o f  th e context-fre e for m o f  representatio n 
preceedin g an y context-sensitiv e representatio n i s 
th e directio n o f  thi s research . 
4.1 Role or The Grara-.ar 
The grammar itself is a representational tem-
plate ,  i n tha t  i t  doe s no t  contai n th e meaning ,  bu t 
rathe r  provide s a  structure .  Th e graruaa r  i s a  pro -
ces s i n tha t  i t  i s  use d a s a  template .  I t  i s  a 
commodit y i n tha t  i t  i s  a  too l  constructe d fo r 
analytica l  an d representationa l  purposes .  I t  i s 
tie d t o a  particula r  for m o f  representation ,  bu t  i t 
i s  relativel y context-free .  An y languag e syste m i s 
a particula r  for m o f  a  semioti c syste m usefu l  t o 
communicat e a  rang e o f  meanings ,  an d sensitiv e t o 
tha t  range .  (Whor f  define d thi s concep t  a s 
"linguisti c relativity "  [WHOR]. )  Yet ,  th e sam e 
semioti c syste m i s context-free ,  i n tha t  i t  ha s th e 

featur e o f  productivity ,  an d ca n generat e vali d 
expression s t o represen t  ne w meaning s eve n i n th e 
extensiona l  worl d t o whic h i t  i s  bound . 

Looked at in this way, a grammar exists at the 
meta-level ,  providin g a  for m o f  analysi s fo r  a n 
informatio n structur e fo r  an y possibl e object -
leve l  expressio n tha t  i s generate d i n tha t  languag e 
system . 

BNF was chosen to represent the granmar. It 
provide s a  metho d o f  notatio n wit h th e capabilit y 
t o cod e informatio n tha t  i s dens e an d non-linear . 
BNF als o lend s itsel f  t o consistenc y verification . 

4<2 Scope: Context-Free Representation 
of  A n Informatio n Syste m 

In the analysis of the communication or 
semioti c syste m o f  huma n movemen t  tha t  i s  t o b e 
represented ,  onl y th e logical-semanti c for m o f  th e 
semanti c componen t  wil l  b e considere d i n orde r  t o 
illustrat e tha t  context-fre e representatio n i s 
possibl e whe n th e codin g i s onl y o f  th e in f  or::iatio n 
syste m rathe r  tha n includin g th e pragmatic s o f  th e 
communicatio n system . 
This reception of data as information by the 
receive r  i s th e pragmati c component ,  whic h i s adde d 
t o th e inpu t  dat a fro m th e sender .  Meanin g i s th e 
resul t  o f  th e contextua l  processin g o f  dat a give n 
some Informatio n input . 
In order to develop a context-free grammar for 
Che logical-semanti c o f  huma n movemenc information , 
a non-purposefu l  contex t  need s C o b e examined ,  i.e. , 
wher e th e movement  i s no t  intende d t o communicat e 
any meanin g bu C wher e th e unit s o f  movement  ar e 
learne d fo r  th e productio n o f  movemen t  icself ,  whic h 
subsequencl v ca n b e use d i n variou s context s t o 
communicat e a  variet y o f  meanings . 
4.3 Dance Units 

Dance inscruccors teach the units of the move-
menc languag e withou c an y intende d transfe r  o f 
informatio n oche r  tha n he w t o produc e th e unit s o f 
movement .  Th e vocabular y o f  movemen t  tha t  i s  use d 
fo r  danc e i s a  comple x serie s o f  units ,  whic h ar e 
derlveabl e i n term s o f  initia l  units ,  plu s rule s 
fo r  connectin g th e variou s units .  Thes e mor e com -
ple x unit s ar e referre d t o a s "combinations. "  Th e 
unit s an d th e combination s ar e th e informatio n 
communicate d i n danc e inscruction . 

4.4 The Goal: A Movement Semantic 
This methodology formally can be represented 
as a n operatio n o f  th e logica l  structur e o f  th e BNF 
grammar ,  operatin g upo n th e selecte d scop e o f  th e 
verba l  channe l  o f  th e domai n o f  th e informatio n 
syste m o f  huma n movemen t  yieldin g a s a  produc t  a 
grammatica l  representatio n o f  th e logical-semanti c 
component  o f  th e informatio n system . 
The movement semantic will be the graimnar 
derive d fro m th e operatio n o f  th e templat e pro -
cessin g th e logical-semanti c structur e o f  th e infor -
matio n int o a  representationa l  form .  Thi s produc t 
wil l  represen t  th e result s o f  researc h o f  th e 
representatio n o f  th e dynami c structur e o f  th e 
informatio n proces s i n a  grammatica l  context-fre e 
form .  Th e for m o f  representatio n i s tha t  o f  a 
forma l  logica l  system . 
4.5 Verification 
A form of logical verification can be acccr-lislied 
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by usin g LEX ,  th e lexica l  analyzer ,  an d YACC,  th e 
compile r  compile r  o f  th e UNI X operatin g system . 
One o f  th e advantage s o f  usin g th e BNF notatio n i s 
tha t  th e movement  semanti c bein g develope d an d th e 
cod e tha t  LE X recognize s ar e bot h i n th e context -
fre e for m whic h i s base d upo n th e BNF notation . 

4.6 Project Summary 

The project will: 1) represent a portion of 
th e logical-semanti c informatio n structur e o f  a 
selecte d domai n o f  huma n movement  information ,  2 ) 
represen t  a  prototyp e fo r  a  writte n cod e o f  a 
representationa l  rathe r  tha n a n experimenta l  huma n 
movement  languag e wher e 3 )  th e symboli c represen -
tatio n o f  huma n movement  informatio n i s accomplishe d 
usin g a  dramatica l  rathe r  tha n a  descriptiv e 
template .  Th e ai m i s t o defin e a  subse t  o f  huma n 
movement  informatio n cod e tha t  meet s thes e criteri a 
of  th e logica l  o r  artificia l  system ,  suc h tha t  i t 
can b e use d withou t  th e problem s o f  contradictor y 
and ambiglou s expression s tha t  ar e inherent ,  fo r 
example ,  i n natura l  languag e systems . 
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