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Predictive adaptive dynamic object's traversals control
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Abstract

The adaptive dynamic optimal control of an object and selecting next position at
multi positions recommended visit depending, so far on the values of it's parameters at last
visited position and the passed path and predictively select the next control scenario by
using formal grammar.

The registering of the controlled object’s parameters and the class belong to the
visited position and the passed path it will be required a huge solution table with big
searching time, in result using this approach isn't sufficient for solving this problem it's
recommended more suitable to use the PREDICATE FORMAL GRAMMAR (PFG)where
it's eliminates the randomly selection next position to be visit, which causes to lost extra
spend time .

For this reason, it's necessary to predictive select the best next position to be visited.

Using this approach and with a finite set of production rules permits registering
object's parameters (consumed time, passed distance, vertex's visit frequency, etc.)at all
possible to visit positions, through constructing a set of classes(string series sets), where
each class has special set of string series and can generate enough set of powerful string
series representing all visited positions by controlled object on the defined class which the
constructed string series belongs to).
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Introduction:

Mainly dynamic optimal object's traversals control depending on the visited position
and the passed path and then select the next control scenario, using the registered object's
attributes as spend time, passed distance, child vertex's frequency visit number, etc.

At recommended graph [1,2] for representation positions which the object can be
visit and selecting the next optimal effective control scenario avoiding useless object's
traversals, which permits reducing spend time and support dynamic object's scenario
control through very complex multistate system, rather than using randomly often useless
transferring control between different dialogue class's states, and minimizes dialogue total
passed path.

Adaptive object's control efficiency depends so far on supporting adaptive dialogue
scenario and solve the main problems as eliminating randomly useless transferring object
traversals between different positions depending on the object's parameters at current
vertex and the type of passed path which minimizes total spent time, delivery the next
Adaptive dynamic dialogue scenario taking in consideration the object's activities history
(passed path ), smart recording and later recognizing object's activities by using
deterministic automats, which defines the next dialogue's scenario class belong to where
the controlled object can visit only one vertex (with satisfied predicate) of many
recommended to visit (with aren't satisfied predicate), so it will be select next scenario
addictively defined.

Object's adaptive control can be get through using linguistic approach using
predicate formal grammar "type-1" (non-context-free), it will be used for recording object's
parameters and later recognizing object's string series and then selecting the next suitable
adaptive control scenario.

Important and aim of the work:

Supporting next adaptive object's optimal control scenario must take in consideration
the object's passed path at all visited vertexes (at all different classes) and vertex recently
visited by objects. Regarding to the object's parameters (visited child vertex's list, vertex's
name and sequence serial number, where each class has special set of child vertexes and
spend time, finite string series, etc.), at controlled vertex and providing next control
scenario so it can lead the object to the target optimal aimed position by using formal
grammar.

Search method and material:

Using this approach at each recommended to visit vertex it's evaluates object's
parameters and it will be construct a string series represents the object's parameters at
recently visited vertex (denoted by Xuver ) and history string series (lets denote by Xhist )
then it will be define the class the controlled objects belong to, and select the next object's
control scenario depending on the defined class which permits leading the controlled
objects to target final child vertex [3,7,12]. (fig.1), where:

Child vertexes-represent the recommended to visit object's child vertexes, each one
has unique name sequence number and class's visiting number.

Arcs- represent possible object's neighbor visiting child vertexes.

Weighted Arcs- represent the distances between neighbor vertexes (or spend time).
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At each child vertex evaluated the current object's parameters as character followed
by the child vertex's serial number, depending on the current object's state Xver and passed
path, it will be constructs string series object' s history series Xnist represent the visited
child vertexes in different classes and recently visited vertex series Xver, this series will be
used for defining the class belong to, so it's possible to visit child vertex belonged to the
defined class and eliminates all other unvisited child's vertexes.

For registration set of object's parameters and selecting next suitable control scenario
with minimum spent time and passed distance it's useful to use predicate formal grammar
(pfg,"type-1) [6,8,9,10] defined as follows:

Using this approach permits visiting only one child vertex belonged to an unique
class in result no randomly vertex object's visiting of the vertexes.

The predicate formal grammar defines as follows: Gn={VT,Vn, S, Rnm, Pnm } where

V' Vi -set of terminals/secondary elements respectively.

S-start symbol, Pnmk -set of predicates of production rules(n =1,c; - class's
sequence serial number(on graph represents row), m =1,c; - production rule's serial
number.

k-neighbor serial number (on graph represents column number).

V1={a,b,c,...,z,0,1,..,.9} —set of terminal elements.

VN={S, S11,512,813,521,Sn-1m - Sn }-set of secondary elements.

c1, C, -unsigned positive integer constants.

Rn,m -set of production rules(n™ -class number, m-serial number ) with the following

format:

Pumk
Rnm : 0> .BSn,m » Pom: dn,m > Com o tnm < Cam > O Spm € Vn, Be VT (1)

where:
dnm - current child vertex's distance at candidate to visit neighbor child vertexes.
Cnm - Unsigned integer numeric constants.
tnm - total consumed time at child vertex S, ,;, .

If and only if the predicate P, ,, x is satisfied then it will be use the related production
rule Rnm ,S0 it's possible to registerate the objects parameters at now visited vertex by
substitute "a" by "B " then at given child vertex S,,,,, construct a history string series
using the formula Xnist+=" B", ( Xnist= € empty string at start position).

Keeping the left side of production rule without changing and using the related
predicates P, ,,, . ., it's possible to construct new production rule with new right site, and in
result construct a rich set of production rules, which permits registration object's
parameters and control it traversals as follow:

Pnmk
Ram :0— |J-Sn,m J l:)n,m,k: dn,m = Com s lam = Cam > O Sn,m ¢ VN, peVr (2) :

By comparing relations (1)& (2), using one secondary element (in our condition a)as
left site of the production rule it's possible to replace it by N different elements (terminal
and nonterminal elements) through using set of different related predicates P;; consisting

in result of N set of string series(language L(Gi) ,i=1,n , so each object's visit vertex can
belong to a predefined language.

Used one simplified predicate formal grammar for registering and recognizing
controlled object permits to construct "n" different formal classes, (each one has it's special
set of production rules) which can generate an unique string language L(Gi) Each class has
an unique language[9,4,11,12], where :
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L(Gi) ={ {x| x e V1", x —string , S— x}.

Each class has unique language taking in consideration all possible paths and each

element reflexes all visited by controlled object states staring at certain start vertex.
The recommended general predicate formal grammar has the following structure (see

fig.4

(Z’Zq )Z’Z‘,\d

P n,1,3(ai n)_ _ _Izn:i,l(blln)

Fig.1: multi- classes object's travels control.
So,2/ Sng- start/end vertexes

Recommended formal grammar defined as Gn={VT,Vn, So,i+1, Rnm, Pn.mk}, Where:
VN:{SO,Z,Sl,m+1 ,Slym+2 y Sl,l'H’], ey 52,m+1 yuy Sz'm+1 SZ,m+cl 'Sn,m+cz,... }' finite Set Of

o
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V1 ={a,b,c,z,f m,n,},i,0,1,2,..,9} —finite set of terminal elements.

Sop-start element, Rnm -finite set of production rules where n/m-class's /production
rules serial number respectively(on the graph represents row /column number, e —empty
string) [3,7,9].

Pnmk - predicates set of unique production rules, k-neighbor vertexes path serial
number. ci, m, n, k -unsigned positive integer constants.

Rnm: Pamk:
Pnm,a1
1:50m —— aNS, Pnam1:do,1>= Co,1 10,1<=C1,2
Pn,m,z
Z:So’m E— bNSn‘m Pn,m,z:dOaz > C0a3 at0a2<C014
Pnm-1k
3:SO,m _ CNSn—l,m Pn,m—l,k:d n-1,m=C n-1,1 Jdtn1m=Cn-12
Pnmk
4:SO,m LN ZNSn—l,m Pn,m,k ! n,m=C n,2 Jnm=Cng3
) Prm+1k .
S5 Sym TNSp+1m Pom+ik Onttm>Cnes tnsim<Cne1a
. Prnm-1k+1 i
6: Snm TNS,_1m Pim-1k+1:dnim>Cn15 tnim<Cn-1s6
. Pnmk+2 i
7. Sn’m — TNSn‘m Pn,m,k+2-d nm > Cn,7 1t nm<Cm.zs
Pnm-1k+3
8: Sn,m TNSn—l,m Pn,m—l,k+3 ‘dn1m>Cn110,tn1,m<Cn-111
Pormk . .
9 Sy —>€ P nmx:finish()=end
Pr10
10: T =—— alb|..|z P, 10 :m#0, n£0
Pri1
N p— |m P, 11 m#N
Pn 12
122N =50 P, 1, : k=0
Pnas
13: N =1 P, 13 k=1
Pn 24
24: N 9 Py a4 : k=9
Pp2s
25:N —=— ON P, 25 : k>=99
Pn26
26:N ——— 1N P, 26 : k>=999
l)71,35
35: N — 9N P35 1 k>=m

Fig.2-structure of Predicate Formal Grammar n™" class

Using production rules Rnm, (Predicate Formal Grammar (PFG) permits generate set of
unique powerful string series(languages L(Gi), i=1,n) enough for registration all passed
vertexes at different positions and select next dynamic object's control scenario.

The generated languages L(G;) will be construct through two steps:

First at current child vertex it will use a certain production rule for registration the child
vertex's visiting by character denotes by character "xver" followed by child vertex's serial
number, second construct a history object's string series "Xnist" Which reflexes all passed child
vertexes at different classes.

At each child vertex the constructed string series "Xnist" will be used for defining the
class belongs to xnisse L(Gi) , i=1,n, then the controlled object will be support by the control
scenario on given child vertex at defined class "i", where all other recommended neighbor
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child vertexes will be eliminated, so in result no faulty visiting any neighbor child vertexes
and no useless using production rules.

Let's suppose a child vertex "Shm™ (n, m- row and column vertex's sequence serial
number respectively at graph(see fig.1)has N; neighbor child vertexes where each one has
own character, so for registration object's state at vertexes defined class it's necessary to use
Qi production rules which needs total time Ti= Ni*t«*Qi , tk- spend time for visiting one
neighbor child vertex, because there aren't useless using of production rules this time will be
Tp=t«, as seen Ti= Ni * Qi * Tp, so expression's analysis time becomes very small.

If the related predicate Pnmx Of production rule R nm is yield, it will be use the
corresponding rule R nm for registration the object's position at recently visited child vertex
constructing string Xver, (character followed by a child vertex 's sequence serial
number),which will be used for construction xnist taking in consideration all visited before
vertexes using concatenation operator "+" , as follows : Xnist +=Xver

Constructed string  "xnist" Will be used to check if xnist € L(Gi), i=1,n, (3,7) if the
relation was/ wasn't yield so it will be used to determine and selecting next suitable target
object's control scenario.

Each string class must has unique special set of production rules Rnm which can
generate unique language( set of string series), L(Gi), i=1, n, so any string must belong to one
language only.

If Xnist € L(Gi), the controlled object must continue at defined class's sequence number
"i" starting at next child vertex, where eliminates all other neighbor child vertexes.

In this way, it's possible predictively defining the controlled object's scenario.This
permits to accept visiting only one child vertex of candidate vertexes set.

For this reason, it's necessary to define perfectly all classes languages, which will be
used for controlling object's traversals through complex positions.

At any child vertex it's possible to select next scenario depending on satisfying the
predicate P, ,,, x Where can be one of the possible following next scenarios as follow:

a) Object at start vertex Sg

For registration the controlled object's state at given vertex "i" it will be use the

l:’n,m,k

related production rule Ry, ;n(Som — bao Snm » PamkiQnm = Cami »tam = Camz »
wheren = 1,m = 1 ) and generates the string ""bsm"" (where bs-path serial number
0-row serial number), t.e momentary string at recently visited child vertex is Xver=
IIb4,m".
If and only if the conditional expressions P,, ,,, 1 was satisfied t.e dg; < coq and
to,1 > Coz2 , SO predicate P, ., 4 is true and the candidate child vertex to be visit is
S1,1 on the first class S11€L(G1).For saving the object's states at all visited child vertexes
at different classes "i", it will be use the relation:

Xnist +=Xver= Xpist = et"bam™, (where m=0),because at Snm
history series Xpis:= € ( €—empty string at start vertex ), so Xpise ="'bam™ then it will
be check if Xpise € L(Gi) i=1,m, if relation was true the next control scenario will be on
the defined "i" class.

Constructed string Xp;s; it will be use to define the class's number belong to by
checking the relation Xpise €L(Gi) , i=1,n if the relation was satisfied then the next
control scenario will be continue on the "i" class ,otherwise it will be check if yield this
relation Xp;se € L(Gi) and next vertexes to visit is S, ,,(where n=1,m=1).

Depending on the current and history object's state the controlled objet visits child
vertex Spm can get the target position .
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1)Visit next child vertex S,,, (n=2,m=1)on the 2" class "n=2".

While controlled object visited the new current child vertex Xp;s; € L(Gi) ,i=1, and
Xhist = bam , it Will be check the object's parameters P, , t.€ dpm >= ¢, 1, and

tn’m <= Cn’z .

If the predicateP,, ,,,  is true it will be use the related production rule (see fig.4)

l:’n,m,k

Pp, Pp,
Roi: Spym — a NSy, ,and N %1 , Snm g (wheren=1, m = 2)

1Stclass 2™ class n™ class

Fig. 3. Object's traversals at start vertex

Generated string series at now visited child vertex is Xver="a31" = Xpist4+=Xrver=>
Xhist = 'Dam"+"a3m" = Xpise ="bgoazm" =Iif Xpise €L(G2) =next child vertex to be
visit is vertex S,,,, (csecond class) by the same way it will be construct any sequence of
characters "a".

2) Visit neighbor child vertexes S,, ,, in the 3 class.

While controlled object visits the new current child vertex S,, ;,,, (where n=1,m=2)and
Xhist="bamasm", it will be check the object's parameters P,, ,,, . are true t.e

Pn,m,k: dn,m >=Cna tn,m <= Cp2-
If the predicate P, ,,, ; Was true it will be use the related production rule

Pnm,k Pnmk Pnmk
Rom: Spm ——bNSpm ,and N —51 , S, — &, (where n=1, m=2)

At visited child vertex and by using this production rule, it will be construct the
string series, which can be, find by this formula:
Xver:"b3,m" = Xhist +=Xver: Xhist :"b4,'0a3,m"+"b3,m" = Xhist = "b4,0a3,mb3,m" =if

Xhist <L(Gn) , so next child vertex class to be visit is S, ,(n=2, m=2).
3)_Visit neighbor child vertex S, ,,, on the n-1 class.
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While controlled object visits at the current child vertex S, ,, and while the history
string series Xpise = "bgoasmbsm”, it will be check the object's parameters are
satisfied Pn—l,m,k: dn—l,m < Cn-1,m1 » tn—l,m > Cn-1,m2

If the predicate P, ,,,x is true it will be use the related production rule:

Pn,m,s Pn17 P12
Ri2:Sym —b NS, -1 ,and N—2 , S -1 — €.

1t class 24 class n™ class

Fig. 4 .passed path by gas1bs 5C41

Generated string series at visited child vertex can be Xver= "bs1" = Xpist +=Xver =
XhiSt = "b4,0a3,mb3,m"+"b4,1" - Xhist :"b4,0a3,mb3,m+1b4,m+2" :>|f Xhist € L(GZ) —
next child vertex is on neighbor class to be visit is S, ,,, (where n=m=2).

4)Visit_neighbor child vertex S,, ,,.1 in the n+1 class(suppose n=3).
While controlled object visits child vertex S, 1 and Xp;se = "bg 083 mb3m+1ba,me2", it
will check the object's parameters are satisfied :
Py mkidnm < Cnm tam > Cnm ) if the predicate P, ,, x is true it will be use the
related production rule
P13

(Ram: Spm Mb NS,m ;and N %3,, Shom 2 , (Where n=3,m=2)

Generated string series at now visited child vertex can be Xwe= "c3" =
Xhist+=Xver=> Xpist ="bg 083mb3m+104 m+2"+"Ca3m=> Xpise = "Dg 083 mb3mr1bame2Cam”, then
check if string series Xp,;s: € L(Gs) =next child vertex class "n=4" to be visit (suppose
the number of classes is 4), by the same way it will be continue any sequence string
series.

In the same way and at each vertex it will be defines the next scenario depending on
the object's passed path and the object's parameters at visited child vertex consisting in
result the string followed with vertex serial sequence number as:

q
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2,0, b2,1b22, b2,ob2,1022b23b24, .. €tc. at given class (series second class) or series at

— -\

VRN 4 \
( So,1 \ ( So3

/ N Y
\_. -

different classes(a,0,a1,103,2C330d33, C1,0,C2,104,2832b5 2,..).

If the predicate P, ,,, Wasn't satisfied for any class's languages L(Gn),it will be a
fatal error and(it's necessary to eliminate this condition because it's leading to stop
working) so it means no spend time for analysis an useless faulty visiting any child vertex.

discussion:

Reqistration object's parameters and predictively selecting next control scenario.

Suppose the number of passed vertexes can classified in 4 categories(classes) and
passed path p="ha0bs1C4,1012352033 C33" ,where pelL(Gi), i=2 and the object must to get the
vertex Sz 4 in the given order consists of the following vertices as follows:

V2={So,2, S1,2 ,513,522, S51, 532 ,533S3.4}- finite list recommended to pass vertexes
names.

a/lb/c/d- Used characters for object's state registration at 127939 4™ classes
respectively each one tailed with path's number to neighbor vertex ( vertex's serial number
example: bz 1 ,where 3/1- path's vertex's serial number respectively).

Recommended formal grammar G2 defined by using global grammar:

Gn={VT,VN, S, Ram, P2m} [3,7,9]where:

VN={S0,2,51,1,51.2,513, S21, -,523,S31 ... S34}- finite set of non-terminal elements.

VT ={a,Db,c,d,01,.2,..,9} —finite set of terminal elements.

So,2 -start element, R34 - finite set of production rules, e —empty string.

P2m- set of production rule's predicates on class "m=2".

n=1,n1 — class's sequence serial number, m=1, m1 - production rule's serial number.

m1,nl —row/column serial number, k-path serial number.

~
.
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“

P3,33,(c3,3)

Fig.5: multi- class object's travels cont(ol

N
N
N

\
S2,3 \’
/
Rom: Pomk:
P
1:S0,2 ELLEN bNS; , P20,2:do,2 >Co,2  ,t0,2<Co,3
f—_:
e / \
I ss, \ S3,4
\ \ )
~ 4 =
P
2:S,, == TNS,, P13 d1i>=C11 ,t11>C1p
P
3:S,, —2>TNS; Pi23:d22>C22  ,122<=C23
P
4: 513 e dNS;, Pi34:d32=C32 ,t3,2>C3z.
P
5:5,41 22, TNS3, € P212: d21>C24  ,t21<C2s
P,
6:5,, 225, TNS;; |e P2o5:d26=C26  ,126=C27
P
7:S31 =25 TNS,, |6 Paigidi2>=C1z t12<=Ci3
P
8:53, 220, TNS;3 |e P2os:d23>Co7  123<=C2g
P
9: 533 223, TNS;, |€ P223: d21>C21  ,t21<C22
10: S5, 2—31> TNS,, |e P2s1:d31>C31  ,131>Cap
P
11: S5 =3 TNS, , Possidss>Cas  ,133<Cas,
P2m .. .
12: 534 g P234: fa=c1 or finish()=end, (e —empty string).
P
13: T 223 alb|..|z P21.13: m#0, n£0.
P21,14
14:n—> N |m P2.1,14: m#N.
P
15: N =28 0 P215: k=0.
P2,16
16: N == 1 P216: k=1
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P
23: N 2% 9 P224: k=9
P
24: N 2B 1N P22s: k>=99
P
25: N =5 2N P22s: k>=999
34: N =35 9N P23a: k>=m

Fig.6-structure of Predicate Formal Grammar 2™ class's L(G2)

Suppose the optimal path necessary to pass by the object is started at vertex So,» and

stopped at vertex S 4, through the following vertexes set in the following sequence:
{So02 51,2 51,3,521,532, 533, -+, 53,4} € Sam, (N=1,3, m=1,4).

Object allocates at vertex So2 ,it will check if predicate P, o 4 (represent object's
parameters and for demonstration purpose we will suppose specified predicates are true) is
true:

do2 < Co2 and to2>Co3 ,because po.2,4 =true it will use the corresponding production

rules as follows(fig.6):

P 2115
R21 So.2 ’bNS12 and Rp,1i5: N — 4

Using production rules R2,1&R>,15 at last visited vertex will generate string series
X,er = "bao" , which specifies the controlled object at vertex So2 and object's history
string series Xp;s reflects passed path which can be find as follow:
XhlSt +_xver where Xver _"b4 o' = Xhlst ="e" &Xver = Xhzst ="e'&

"bap"="bap"and because Xis: € L(G2),50 the next vertex recommended to visit is S12 , while
eliminates visiting all other neighbor vertexes(all predicates in false conditions).

At visited vertex Si12 ,it will check if P12 3=true, while this predicate is true t.e

d1,3> C13, t13<C23, SO it can use the grammar's production rule Rz (fig.6):

P223 P2218
Ry3 ' Siy >bNS; 3 and Rzis: N — 3

Using production rules R2,3&R2,s will generate string series X,., = "bs1" which
specifies the controlled object at vertex Si 2 as follow:

while x,er = "b31" = Xpise = "Dao" + "bs;"="bsobs1", because Xp;s¢ € L(Gs), so
the next vertex recommended to visit is S 3.

At vertex Si3 , object will check if P13a( dis> C13, t13<C23 ), while this predicate

P134=true so it can use the grammar's production rule R34

. l’134 P1,3,19 W
Ryy® Si3 ——CNSzp and Rz N—/ 4 ,S0 Xper = "C14", then

constructed  series Xp;s¢ =" baobsi"+"cy 4" =" baobsadcy ", and because Xnist €
L(Gz),s0 the next vertex recommended to visit is Sz .

* At Sy vertex will check if Pozo=true( dz22 > c22 , t22 <C2:3 ), while this predicate is
true the construction grammar's production rules permits using only R2;s.

P222 P2216

Rys® Sya ——bNS,; and Roie: N —1
Using stproductlon rule, SO Xyer = "by,", While Xpise = " bobzicys", SO new
value Xpise = "bobsici 4"+ ="b1 " = Xpise = "bobs.ic;4b;," ,because
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Xnist € L(G1), so the next vertex recommended to visit is S1.

* object allocates at vertex Sz, it will check if P215( d2s > €25 , to5 <Co6 ) IS true,
while this predicate is true the related grammar's production rule Rz,11 will use.

Ro11} Son PZL) aNS;, and Rzi7: N l@) 5
Using this production rule Rz11 , so string series at visited vertex is x,., = "as," ,
while
Xpist = "boabsiciabyy", s0O new value Xpise = "bagbsicigbyr"+= ""as," =
Xpist = " baobsici4b, a5 ," because Xy, € L(G2),50 the next vertex recommended to
Visit is Sz 2 .
* At Ss vertex will check if P323( d32 > €32, t32 <C33 ) is true, while it's true the

corresponding grammar's production rule (R2,7 )will be used as follow:

. P33 . P316
}22‘1 . 5‘3‘2 —>bNS3,4 aﬂd R3,5. 53'2 —)TNSLZ

Using this production, S0 x,.. = b;;,where Xpis; = "baobsicy bjras,", SO new
value Xpise == "baobs.icq b1 pas," += "b33"= Xpise =" bagbsicy by ras,bs33", and

Because Xpis: € L(G2) an next vertex to visit is Sz 3.

* At Ss3 vertex it will be check if P323( ds2 > c32, t32 <C3 ) is true, while it's true the

corresponding grammar's production rule (R2,7 )will be used as follow:

. P323 . P2318
R2‘7 . 5‘3‘2 —>CNS3’3 and R3,5. 53‘2 —)TNS3‘3

Using this production rule , so x,., = "c33", where Xpise = " bagbsicy by sas,b535"
and new value Xp;s, = "baobsicy bjsas,b33" + = "c33",where object's history string
series became  Xp;sr = "baobsiicy bypas,bssczs” ,and next vertex to visit is

S3,4 € L(G4) and because it's the final position ,so the execution will be finished and
while Sz 4 is the last vertex to visit so it will use the production

P
1S34—€ P3.4m: fa=c1 , finish()=end

As seen the constructed string series specifies the controlled object at given vertex Spm
(taking in consideration all passed vertexes) as string series ,if the predicate Pij,k was false it
will check the next predicate if it's P n+1,m+1,k =true ?, so next vertex recommended to visit is
Sn+1,m+1-

By the same way it will check the other predicates .

It's necessary to mention that the author can consist a set of production rules as he
wants and leads the controlled object from one vertex to the target as required.

5.*Effect of using predictively control scenario to the controlled object :

Suppose the number of classes is 4 and the number of vertexes which can visited by
controlled object's arranged in 3 rows and 4 columns, where the object can visit each vertex
if a certain conditional expression is true ( eliminates all other vertexes), while the possibility
of vertex's visiting number with/without using predicates of the production rules of the
formal grammar reflected here (at tab.1).

As seen from the tab.1 and the fig.7 using predicate formal grammar and predictively
diagnose the next controlled object's scenario permits get big gain and save time.

'Y



Qe . AL ASad atdlal) (ghaiil) ualiaal) dun gil)
Vertex's Visit | Si1 | S12[ S13 | S14 | S21 | S22 | S2.3 | S24 | S31 | S32 | S33 | S34
serial number
Normal
Visiting 14 | 13|13 |14 |42 (35 |35 |42 |42 |35 |35 |42
number of
Vertex( N1)

Conditional
Visiting 4 2 |2 4 15 |13 (13 |15 |15 |13 |13 |15
number of
Vertex(N2)
A=N1-N2 10 |11 |11 |10 |27 (22 |22 |27 |27 |22 |22 |27
Tab.1
45
L U o U 2
N4 \_/\\ s
=== Normal Visiting 30
number of Vertex( N1) /\ \ 25
= Conditional Visiting \ 20
number of Vertex(N2 ) \
A=N1-N2 WN—M '
— 10
\\I—I/t_ °
I T T T T T T T 0

S3,4

S3,3

S3,2

S3,1

S2,4
S2,3

S2,2
S2,1

S1,4

$1,3

S1,2

—l
—
(%]

Fig7.Effect of using formal grammar for object's traversals control

Results and conclusion:

Using predictively object's control scenario using formal grammar permits the

following:

1-string registration of the controlled object visited different states and specify each

one with it's special character.
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2-suport wide range for describing the controlled object at different classes by
different way.

3-it's easy to define the object's coordination and it's state.

4-predictevely selecting the optimal path regarding to predefined object's parameters
S0 it's possible execute a certain path by different way.

5. Using a few production rules it's possible to describe a very complex object's
movement.

6-proposed predicates permits using many production rules in the same context so
generate more powerful and rich language enough for registration object's complex
traversals and recognizing it's class.
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