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##4270575321 : MAJOR ELECTRICAL ENGINEERING

KEY WORD: INFORMATION RETRIEVAL / MOBILE AGENT / ITINERARY CREATION
ALGORITHM
SOMCHAI SANGTHONGSAKULLERD: AN ALGORITHM FOR MOBILE AGENT
ALLCATION IN INFORMATION RETRIEVAL SYSTEM. THESIS ASSIST.ADVISOR :

LUNCHAKORN WUTTISITTIKULKIJ ,Ph.D. 134 pp. ISBN 974 — 03 — 1062 — 1.

The thesis proposes the mobile agent itinerary creation algorithm by modifying the
traditional Simulated Annealing and Tabu Search algorithm in conjunction with proposed heuristic (HR)
algorithm and then compares with Brute Force Search algorithm (BF), Simulated Annealing algorithm (SA),
Tabu Search Algorithm (Tabu), Modified Compact Genetic Algorithm (McGA), which modified from Compact
Genetic Algorithm (cGA), and Random Uniformly Algorithm (RU). To show the pros and cons of each
algorithm, the parameters MMSRC (Minimum of Maximum Sub-Route Cost) and Processing Time are used as
the key parameters. The results show that in the case of the number of nodes in network is low, HR gives the
result slightly worse than MMSRC with respect to BE, SA, Tabu and McGA but greatly better than RU. In the
case of the high number of nodes HR gives the better MMSRC with respect to the result from SA. Furthermore,
given the processing time parameter HR gives obviously less average processing time with respect to the others.

In this thesis the development of Mobile Agent’s itinerary creation algorithm is based on the
concept of Traveling Salesman Problem (TSP). For the TSP problem, on his return, the salesman is not allowed
to take the same route. This is in contrast to the Mobile Agent’s itinerary creation application. With the itinerary
creation application, the Mobile Agents are entitled to return to the same node they have previously passed. To
study the impact of this discrepancy this thesis extends the investigations by introducing a reduced matrix
technique so as to analyze the Mobile Agent’s itinerary creation application in the case of allowing the return to
the previously passed node. The use of reduced matrix technique is categorized into 2 cases, namely
replacement and application technique. The result shows that in general the application technique gives better
result than the replacement. However in some cases the application technique may offer poorer results than the
MMSRC that does not use the reduced matrix technique whereas the replacement always offers better MMSRC
than the MMSRC that does not use reduced matrix technique. Although reduced matrix technique gives better
results but the difference is marginal, i.e. within 10%. As a result it is reasonable to conclude that allowing
Mobile Agent to return to the previously passed node does not cause significant impact on the overall system

costs.

Department Electrical Engineering  Student’s Signature.............ccovvviiiieiiiinninnennenn..
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A 2 -1 1
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Gatot et al., 1998; Marcelo and Otto, 1999) Insulseumenlaseasianisnian NM i lu

o % o ] { a o 4
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f.) Parsing Process

9.) Indexing Process

f1.) Retrieval Process

3.2.1 Parsing Process
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A 9 9

1uﬂ7u@aumsﬁmumay‘a oY 3@ (Document) V2 ﬂﬂiJENL‘JJUﬂaiJ"‘IJENﬂ1W§’E]

9
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1 a 4 . A T 9 [ a I3 o v o z
’f)gcluaﬁwum Stop Word (Stop List) ﬂﬁ’f)llll ﬂ?@giﬂﬁﬁ@]ﬂﬂ%ﬂ?ﬂ?ﬁﬁﬂﬂ? I UHU

00 Taed M5 UAI619U03 Stop List @111509 14 lunanuan n.

[~

(V) Word Stemming : Tudoyauoniinaziimouilu Stop Word a2 tmonu1amon

Y = Y 4 ' = v  Jdo A
’r?ﬂll'liﬂeh/iﬂ')'liJ’ViiﬂElL’ViiJ’E]uﬂuhlﬂ NANIADNDUUINNDY UIINITINANNAUAYD

Y g { , 2 o o { d
fu visorlumonngnld prefix n3o suffix wiud 1) daiuunuizswe iy

{ 1 @ 1 | Y @ ll '
MOUNUANANAY HAIEYANBUTWINDN 1AYINY AI0E1UBY “play” LA g
. 3 = @ A o 1 A .
“playing” 3£ QNN D wumeutasIiuAo A1 “play” 1 7® “classify” o g
. . o % K 4 <3| 9 1 ' <
“classification” %zgﬂmuﬂumm “classify” Fudu uaegalsnaumenuia
1o o 9 9 1 dy @ ' [} o 1 s
man"laJanmwmaaﬂﬂammuﬂ;]mmmﬁmllﬂ AIDYIUYUANI “equal”
A A @ ak A 1 o3|

‘UNI‘}JiL!ﬂﬂJ‘ﬂL"Uﬂu@ﬁﬂf]iﬂhﬂqu@Uﬂ@UBW%Nﬂﬁ “ual” 11 “eaual” 1Y suffix

Y o - A A =£ = A . o
HAaININITAANAUV AN “eq” G]NUlZJiJﬂ’)'IiJﬁiJ'IEJE)%ll‘i 1130 “confidential” AU

. s =& Y A 1 o o oaj A 1 dy I Y A

confident” T4 1v A W IBNUANA AU AT UF U a1l unTiNve

P 9 =\ Yo v 9 Y 1 1 dy
I‘]Ji!!,ﬂilllllﬂﬁWﬂz@]’ﬂﬁﬂlEJL!T]_Iﬁllﬂﬁmﬁlﬁﬁﬂﬂmﬂﬂﬂlﬂﬂﬂnu@nﬂ q Hatu

=

wenwifieniniinanuiualluises s Stop Word 1ag Word Stemming 8§43
HFoenAudnMaIvlTTMIITU  (MBNUIINDLAINTDAAIN IANAIIANUNLY D1UFUATI
d! = d' 1 = d‘ ]
“bank” F9019NWDUNDUNOE I UNLIAVB “computer memory” HIBINBUNBE IUNNIANS
Aa . I Y 2 A ' dyl A A o 1 B [

(U “financial” 1TUAYN FUTINNOWNAIUI polysemy  NTODNAIDINIHUUTUINONV I
=2 Y 1 Y v I v 1 A o 1 . . .
moandaud 131NN INANTAINULAN AN NN HBUAUIFY “myocardial infarctions”

1 Y
11 “heart attack” BFINANMUHINVH LD UNULATEAVUDINS IFMBMANANTY  Aurailizon
! A Yy o Y A s Y A o ar Ao
N synonymy NNNNANLAIT T UHINNVES 1Usunsuwes NIgARUTeUdanas NuNTAY

@ A o v 9 9 Idy .
HAZTIANNINDIANITNUUDINLIUN AT (Brian et al, 1999)

3.2.2 Indexing Process

A g 1

[~ 1
WRUDYARNIUNITEUIUNIS Parsing Process LL%’] %@Nvﬁﬂggﬂwﬂ\‘]!ﬂl‘!ﬂﬁ]ﬂ“\l@ﬁ

o o

monimonding (14T Stop Word) #1151 Indexing Process 921114903 aN1HIUNTZUIU

g

1 4 1
maiveheril 1dnuuaagdeyariu o1 1U191u Retrieval Process

dy o v A Y A o 1 3’ Y Y o 1
IﬂEJWlJﬁWUﬂﬁ“I/I"IW]Su"U’[’)iJuaﬂ@ﬂTiﬂﬂ/iuﬂﬂWuWWl!ﬂ (Weight) Gl‘l’iﬂ‘ULmﬁg

v v 9 9
mowludoyaiiues duiudeyaszilsznonldregaveunsunuaniminveuneuiiu

k4
1w

I 4 9 I s AA o AN o
gazvzansovouunnnes (Vector) llﬂ IﬂﬂN@QLﬂUL’JﬂW]i’)ﬁmuuf’fllm']ﬂﬂ%’]u'lurﬂ@ucﬂutﬂq

YA 138021 Vector Space Model (VSM) ﬁﬂgﬂﬁ 32
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Vector Space Model
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a a P ) 1 09}1 " o 1 a o [ :/'
moula au¥nluuaIngndwmuaivazmny o uazdimenlamausnludwmuaiueg

I 1 3‘ o :/‘ Y [l 1 Al °
Wuaniminveuneuiy q AR89 auuaiideya DI, D2, D3 wazimualidoya

U

)
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1,] AU
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D2 =((a,0.95),(b,0.30))
D3=((c,0.14),(e,0.49),( ,0.17),(g,0.42),(h,0.11),(i,0.10),(j,0:72))

] Y
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[0.46 095 O
0.14 030 O
017 0 0.14
062 0 0
059 0 049
0 0 017
0 0 042
0 0 011
0 0 010
0 0 072

a o < Y A o ' v o 2 A o v 1w
mﬂmmﬂmzmu"lmmzummuummmmmaum@u (a 4 )) HLAZHIIUIUADANUININY
o 9 = =\ 1 o o’j [ a a IR I [ g‘
VIUIUVDYAD (D1 994 D3) Tag D1 Uamo a,b,c,d, e et um ¥ lwuasnsaaduaiiia

@ 1 A 1A \ X 3 a a J=R g Y
UUNUBILAASINOY uazmmmﬂ'lmmau f, g, h,il0% j aatuauFn luwasngaaiy 093

< Y, a o oA
ﬁ]glﬂu]’lﬂinﬂﬁu"lslfﬂiuﬂ@ﬂﬂuﬂ 1

[

o 4 Y g’ AN A Y a Aa a A
qa1nsy maﬂszmﬂmmmﬂ%mumuﬂuu LWBiWLﬂﬂﬂiSﬁﬂﬁﬂ?WiHﬂTiﬁ‘U

a
b4

Yy 9 ~ K o Y a Aa o 1 oy o I o
AUUBDYANUINVYU Iﬂﬂﬂ%’;ﬂ?ﬁi&ﬂiﬁﬂ?ﬁﬂ?%ﬂﬂlumﬁiﬂ“]i (AUIUD) L‘}Juwa@mmamﬂi 3a1
A
o

a; :lij g 'dj

v
=

<3| v :j o {
Tag 1 (Local Weight) iluaimiinveamend i Usngludeyan

A

IS ! :l £3 i . { 3
9, (Global Weight) tHusniminvesneuni i nsng ludeyaniineue
I ) v o . {
dj (Document Normalization) WU UAANH LN normalize “lgjjﬂuuaﬁ
=1 1 a 4
Nogluwaineg
d! 1 S 1 1 [+%3 1 daj d'
BaA 1, gy dy aslaeng 9 Aens e 1l (M54 3.1-3.3)

d' '
minin31m |y

Symbol Name Formula
b Binary X ( fij )
1 Logarithmic log (1 +f ij )

. f,
n Augmented Normalized Term Frequency (X (fij )+ [ % 2, 1, JV
2

t Term Frequency f;
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A A o Qa: A Y = .
we  f; Aedwauaseimending ludoyayai j

1 ifr>0
X =
() {0 if r=0

MINN 3.2 g,

Symbol Name Formula
X None 1
e Entropy ( P Iog(p.. ) jj
14| 5[ P toolps
- logn
f Inverse Document Frequency (idf)

g Gfldf
n Normal
p Probabilitic Inverse
A
149 f;
Py = )
j Z f,
J
aai 33 d j
Symbol Name Formula
X None 1
C Cosine 2 K
(gilij)
i

v
= 1Y 9y

1 k4
war 1, g;, d; wezdenldmlanuiuegivdnpuzvesdoyadioiiury Joya

U

9
13219 Technical Report ¥30 journal articles 9z 1931uny a, =n-x-x wzldani

f,
_ [x (,)+ [ Aax v fi j% Hudu (Michael and Merray, 1999)

winidly |
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3.2.3 Retrieval Process
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No. Title

1. Infant & Toddler First Aid

2. Babies & Children’s Room (for Your Home)

3. Chile Safety at Home

4. Your Baby’s Health and Safety : From Infant to Toddler
5. Baby Proofing Basics

6. Your Guide to Easy Rust Proofing

7. Beanie Babies Collector’s Guide
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A13199 3.5 ﬁaaziw%’ayjaﬁw'm Parsing Process (Stop Word)

D1: Infant, Toddler

D2: Babies, Children’s

D3: Child, Safety

D4: Baby’s, Health, Safety, Toddler
D5: Baby, Proofing

D6: Guide, Proofing

D7: Babies, Guide

4 [ k2
nmiuiowdoya 11w Parsing Process (Word Stemming) 92 ladoyadail

Y

A15797 3.6 A0 1TDYANKIY Parsing Process (Word Stemming)

T1l: Bab(y,ies,y’s)
T2: Child(ren’s)
13: Guide

T4: Health

T5: Home

T6: Infant

T7: Proofing

18: Safety

T9: Toddler

A o Y s Y . ' . 4
Weodwadnsnlaein Parsing Process Tdnu Indexing Process 9& 14 Term-by-Document

. @ dy A o Y 2’ o A
Matrix AU (mamwuﬂiwmmmmumgﬂu 1)



01
01
00
00

A= |0 1
10
00
00

10

A o o . 4 9 . . v A
saztuoNn 1)y unit column (normalize) 9216\ unit column matrix §971

0 0.5774 0

0 0.5774 05774
0 0 0
0 0 0

A= 0 0.5774 0.5774
0.7071 0 0
0 0 0

0 0 0.5774
10.7071 0 0

O b O O kb O O B+~ O

B P O FP OFP O O B

O O kP O O O O O K-
O O kP O O O+, O O

O O O O O O k-, O K

0.4472 0.7071 0 0.7071]

0 0 0 0

0 0 0.7071 0.7071
0.4472 0 0 0

0 0 0 0
0.4472 0 0 0

0 0.7071 0.7071 0
0.4472 0 0 0
0.4472 0 0 0
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=
vector ANU

query : “Child Proofing”

queryvector:q=(010000100)T

o 1y similarity function 92 181 cos o,

cosd,
cosd,
cos o,
cosd,
cos o,
cosd,

cosd,

%

Y
=\
ANU

0.000
0.408
0.408
0.000
0.500
0.500
0.000
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D1=((a,0.46),(b,0.14),(c,0.17),(d,0.62),(e,0.59))
D2 =((a,0.95),(b,0.30))
D3=((c,0.14),(e,0.49),(f,0.17),(g,0.42),(h,0.11),(i,0.10),(j,0.72))

2
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[0.46° 095 0
0.14 030 0
017 |0 014
062 0 0
059 0 0.49
0 0 017
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9
[

a (D1,0.46) (D2,0.14)
b (D1,0.14) (D2,0.30)
c (D1,0.17) (D3,0.14)
d (D1,0.62)
e (D1,0.59) (D3,0.49)
f (D3,0.17)
g (D3,0.42)
h (D3,0.11)
i (D3,0.10)
1 (D3,0.72)

9
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q=((b,0.15),(d,0.32),(f,0.22),(h,0.14),(},0.90))

v v b4
1IN T sunINIENINITAI IV TBUNY Inverted List HASQNNBY b, d, f, h 1AL j ATUNS

d' o a A z A
Uszaunanan 1sunsuaziinesadl 6 Tunoune

1.
2.
3.
4.
5.
6.

(b,0.15) x (D1,0.14)
(b,0.15) x (D2,0.30)
(d,0.32) x (D1,0.62)
(£,0.21) x (D3,0.17)
(h,0.14) x (D3,0.11)
(7,0.90) x (D3,0.72)
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1) initialize probability vector
for 1 := 1 to I do p[i] := 0.5;

2) generate two individuals from the vector
a := generate(p);
b generate(p);

3) let them compete
winner, loser := compete(a,b);

4) update the probability vector towards
for 1 :=1to I do
if winner[i] # loser[i] then
if winner[i] =1 then p[i]
else p[i]

p[i] + 1/n
pLil — 1/n;

5) check if the vector has converged
for i :=1 to 1 do
if p[i] > 0 and p[i] < 1 then
return to step 2;

6) p represents the final solution

compact GA parameters:
n: population size.
1: chromosome length.

The Figure from (George, Fernando and David, 1999:289)
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it (improve )
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Delay Time Frequency Distribution
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Delay Time Frequency Distribution
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Delay Time Frequency Distribution
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Delay Time Frequency Distribution
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Delay Time Frequency Distribution
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