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Extracting a set of linguistic summaries from numeric data aims to
produce summary sentences expressed in natural language that describe
the hidden knowledge in the numeric dataset. A number of genetic
algorithm models have been proposed to extract the optimal set of
linguistic summaries, in which the algorithm model for extracting the
set of linguistic summaries ensures the interpretability of the content of
the summary sentences by applying genetic algorithm with greedy
strategy gives quite good results. However, the determination of
fuzziness parameter values of the algorithm model depends on the
expert's intuition. In this paper, a method to optimize the fuzziness
parameter values to improve the quality of the set of linguistic
summaries extracted from numeric data is proposed. Experimental
results with the creep database show that with the optimized fuzziness
parameter values, the quality of the extracted set of linguistic
summaries is better on three measures: fitness function value, average
truth value and number of sentences with linguistic quantifier greater
than a half.
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Trich rat tp cau tom tat bang ngdén ngir tir dir liéu s6 giap dua ra cac
ciu tom tat duoc dién dat bing ngdn ngir ty nhién mé ta tri thirc an diu
trong tap dit liéu s6. Mot s6 mo hinh thuat toan di truyén dugce dé xuit
nham trich rat tap cau tom tat toi uu, trong d6, mo6 hinh thuat toan trich
rit tap cAu tom tit dam bao tinh giai nghia ndi dung cac cau tom tit trén
co s6 két hop thuat toan di truyén véi chién lugc tham lam cho két qua
kha tbt. Tuy nhién, viéc xac dinh cac tham s6 tinh m& cia mé hinh thuat
toan phu thudc vao cam nhan truc giac ciia chuyén gia. Trong bai bao
nay, chiing toi dé& xuat mot thuat toan tdi wu cac tham sé tinh mo nham
nang cao chat lugng tap cau tém tat dugc trich xut tir dit lieu sb. Két
qua thuc nghiém véi co so dir lidu creep cho thay, véi bo tham sé tinh
mo duoc tdi uu, chét lugng cua tap cau tom tat duoc trich rut tdt hon
trén ba d6 do 1a gia tri ham thich nghi, gia tri chan 1y trung binh va sb
cu c6 tir lwgng hoa 16n hon a half.
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1. Gioi thigu

Ngdy nay, dir liéu nghi€p vu trong cac linh vyc cua doi song x3 hoi dang gia ting nhanh
chong. Do do, nhu cau trich rat thong tin c6 ich an chira trong dir liéu phuc vu cong tac ra quyét
dinh 1a v6 cung cap thiét doi hoi cac nha nghién ctru dé xuat cac phuong phap khai pha dir liéu
mdt cach hiéu qua. Trong cac phuong phap do, trich rut tom tat dir liéu dudi dang cdc cau trong
ngodn ngir ty nhién theo mot ciu triic cho trude, dwoc goi tit 1 tom tit bang ng6n ngir (linguistic
summary - LS), la phuong phap khai pha di liéu co y nghia ing dung thuc té. Moi LS mé ta tri
thirc vé cac ddi tuong trong thé gidi thyc duge luu trit dudi dang dit lidu s6 trong tap dir liéu. Tri
thire duoc dién dat dudi dang ngdn ngit ti nhién gitp ngudi dung dé hiéu hon so véi nhirng con
s6. CAu tric cia LS dugce str dung trong nghién ciru nay 1a cau c6 tir luong hoa ciia Yager [1] ¢6
dang: “Q vy are S” hoac “Q Fy are S” [1] - [11]. Vi du nhu “Very few (Q) sales of printers (y) is
with high commission (S)” [7], “Most (Q) hospitals (y) with very high average hospital stay (F)
have very low computer (S)” [5]. Nguoi dung doc cac cau tom tat dé hiéu thong tin, tri thic trong
tap dir li€u thong qua ngit nghia cua céac tir ‘very few’, ‘most’, ‘high’, ‘very low’, ‘very high’ trong
cAu tom tat. Tir luong hoa Q biéu dién mot ty 1€ thoa két luan S so véi tat ca ddi tuong trong tap
dir liéu trong mau cau tha nhét hodc cac d6i tuong trong nhém thoa diéu kién loc F trong mau
cau thir hai.

Theo tiép can 1y thuyét tap mo, do dung dan ciia mdi cAu tom tat duoc tinh toan dua trén gia
trj ctia ham thudc cia cac tdp md biéu dién ngir nghia cua cac tir ngon ngir trong cau nhu ‘very

few’, ‘most’, ‘high’, ‘very low’, ‘very high’ trong cac vi du trén. Két qua cua thuét toan trich rat
tom tit tr mot tap dir liéu cu thé 1a tip cac ciu tom tat co do dung din (T) 16n hon mét ngudng
cho truge. Khi ca ba thanh phan Q, F va S hoan toan chua duoc xdc dinh vé thudc tinh cling nhu
tir ngdn ngit thi s6 luong cau tom tat dugc trich rat 13 rat 16n, dat ra thach thirc 16n vé khdi luong
tinh toan. Tuy nhién, d6 1a mirc 6 tong quat nhit nén ngudi ding co6 thé phat hién dugc nhing tri
thire hiru ich va tha vi chwa duge khai kha trong tap dit liéu. Trong thuc té, nguoi dung khong thé
doc hét mot sé lwong khong 16 cac ciu tom tit duoc trich rat ma chi cAn doc mot sé cau hiru ich
nao d6. Do d6, cac nghién ctru trong [5], [12] - [14] dé Gmg dung thuét toan di truyen dé trich rut
mot tap cau tom tat toi wu dua trén cac diéu kién rang budc va ham danh gia chat lugng cho tap
ciu tom tit.

Céc mo hinh thuat toan di truyén trich rat tap cAu tom tat toi wu dwoc dé xuét trong [13] va
[14] chua loai bo hét cau c6 d6 dung dan T = 0 va van con ba cau c6 d6 dung din T < 0,8. Két
qua nay c6 thé do tap tir luong hoa duoc sir dung chi co nam tir ngdn ngit ‘none’, ‘few’, ‘half’,
‘much’, ‘most’1a qua it nén khong moé ta ddy du cac phan tir dir lidu.

Pé khic phuc han ché cua tiép can 1y thuyét tdp mo véi cac tap mo dugce thiét ké theo cam
nhan tryc gidc cua cac chuyén gia va cac mé hinh thuét toan di truyen trong [13] va [14], Pham
Thi Lan va cdc cOng sy da dé xuét mé hinh thuit toan di truyén két hop chién lugc tham lam trich
rt tdp cAu tom tat [15]. Trong m6 hinh dugc dé xuat, cac tac gia da ung dung dai sb gia tir
(BSGT) mé rong [16] dé sinh cau trac da ngir nghla cho céc tur ngdn ngir cua cac blen ngon nglt
dam bao tinh chung riéng cua tap tir ngdn ngit gitp tang co hdi thu dugce cac cau tom tat co gia tri
dung dén gan v6i 1 [17]. Sau d6, thuat toan chi sinh ngau nhién thanh phan loc F va cu tric cua
thanh phan két luan S. Cac tir ngon ngir trong cac thanh phan S va Q dugc xéac dinh theo chién
lugc tham lam véi gia tri dung ddn T va th tu nglr nghia cua Q cang 16n cang tot Tuy nhién, tap
gi4 tri cua cac tham sd tinh mo dwoc sir dung dé sinh cic phan hoach md trén mién gié tri cia cac
thudc tinh cta tdp dir li€u dugc xac dinh dya trén kinh nghiém cia cac chuyén gia nén co thé
chua du t6t dan dén tap céu tom tat duoc trich rat chua t6i wru. Trong bai bao ndy, ching toi dé
xuit mot phuong phép t6i wu tap gia tri cia cac tham s6 tinh m& cia DSGT nham nang cao chat
luong tap cau tom tat dugc trich rat tr tap dir lidu 50, trong d6 thuét toan t6i uu bay dan (PSO)
[18] két hop voi thuat toan di truyen va chién lugc tham lam dé téi vu dong thoi tap gia tri cia
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céc tham sb tinh mo va trich xudt tap cau tbi wu. Két qua thuc nghiém voi co sd dit lidu creep da
chung t6 tinh hiéu qua ctiia phuong phap toi wu duge deé xuat.

2. Phwong phap nghién ciru
2.1. Trich rit tdp cdu tém tit tir di liéu

Dé tom tat tap dir liéu sd bang cac cau trong ngdn ngit tw nhién, Yager [1] da dé xuit ciu tric
céu dugc trich xuét dudi dang ménh dé mo ¢6 tir luong hoa. Bai toan trich rit tap cau tom tt tir
tap dit liéu s6 duoc phat biéu nhu sau:

Cho Y ={y1, Y2, ..., yn} la tap cac dbi tuong (ban ghi) trong co Y dir li¢u nhu tap cac khach
hang cia mot ngan hang, A={As, A, ..., Ay} 1a tap cac thudc tinh can xem xét clia cac dbi tuong
trong tap Y nhu AGE, SALARY, MARITAL . Ky hi¢u Ai(y;) 1a gia tri thudc tinh A; cua dbi
tuong ;. Co s dit liéu duge cho boi tap D = {{Al(Y1) Ao(Y1)s s An(YD}s -5 {A1(Yn), Aa(Yn), -

An(yn)}} la dau vao cua bai toan trich rut tom tit bang ngdn ngu Dau ra cua bai toan 1a tap cau
tom tat bang ngdn ngit chira tir lugng hoa c6 mot trong hai dang cau triic tong quat sau:
QyareS @
QFyare$S 2
trong do, S la thanh phén Két ludn cta cau tom tit duge dién dat béng mot tir trong mién gia tri cua
bién ngodn ngit. Q 1a Tir liong héa véi ngit nghia thé hién ty 18 cac ddi twong thoa Két ludn S trong
toan bo tap dir liéu D nhu trong cau dang (1) hodc trong nhom ddi twong thoa diéu kién loc F nhu
trong cau dang (2). biéu kién loc F 1a tuy chon dé xac dinh mét nhom cac doi tuong trong tap ddi
tugng Y dugc xem xét trong cau tom tat. Vi du, mot diéu kién loc mo ¢ dang nhu AGE = ‘young’
tirc 1a chi xét cac ddi tugng trong nhom tudi ‘young’. Gia tri diing dan T 1a mot gia tri trong khoang
[0, 1] danh gia mirc d dung d4n cta cau tom tat. Gia tri T duoc coi 1a gia tri chan ly cia ménh dé
mo ¢6 tir lugng hoa va dugc tinh theo mot trong hai cong thirc sau [14], [15], [17]:

TQyares) | 3 (1) ®

iznl:(ﬂp (yi)/\ﬂs(yi))
g,uF (yu)

trong do, uq, tr va s tuong Umg 1a gia tri ham thudc cua cac tdp mo biéu dién ngir nghia cua
céc tir ngdn ngit trong cac thanh phan Q, F va S.

Pé dam bao chét luong cla tap cau tom tat duge trich rat, chi co cac cau co giatrichanly T
l6n hon mét ngudng & cho trude (ching han 6= 0,8 [14]) m&i dugc dua vao tap cau. Ngoai ra,
mot s6 d6 do khac nhu d6 do tinh mo (imprecision), d6 do bao phit (covering), d6 do tap trung
(focus), d6 do sy phu hop (appropriateness) [11], [14] cling dugc st dung dé danh gia do tot cua
cAu tom tat.

Mic du di dat ngudng & dé gidi han sé cau tom tit nhung s6 luong ciu tom tat duoc trich rit
van rat 1on. Do d6, Donis-Diaz va cong su trong [13], [14] d4 g dung thuét toan di truyén dé
trich rat tap cau tom tit tdi uu dwa trén do tot (goodness) va do da dang (deversity).

Trong [14], d6 tot Gn ciia mot cau tom tat duoc danh gia theo cong thirc (5), trong d6 St(Q) 1a
trong s cua tir lwong héa Q dugc chon trudc dua trén mic do wu tién cia cac tir lwong hoa.
Trong [13], [14], cac gia tri cua St(Q) la St(Most) = 1,St(Much) = 0,75,St(Half) =
0,20, St(Some) = 0,15, St(Few) = 0,05. Trong ca hai nghién ctru nay, do tot Gd cua mét tap
ciu tom tat 13 trung binh cong d¢ tot clia cac cau tom tat trong tap cau theo cong thic (6) vai | 1a
s6 cau tom tit trong tap cau.

T(QFyareS) =y, (@)

Gn =T-St(Q) (5)
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Gd = L= Riz O (6)
Trong [13], [14], d6 da dang cua mot tap cau tom tat duoc xac dinh bang cong thuc (7) sau:
c
De =- @)

l

trong do, | 1a sb cau trong tap cau tom tat va C 1a sb cum khi thuc hién phan cum tap cau tom
tat duoc xé4c dinh dya trén ham tinh d6 tuong tu L nhu sau:

Yes if YioH(ply, p2y) <2
L(p1,p2) = {No };rorlz{gotrlg(‘mg h(_)'p)khéc (8)

Trong cong thic (8), néu ham L(p1, p2) co gia tri la “Yes’ thi hai cau tom tat pl va p2 la tuong
tu nhau. pl va p2 1a hai vécto ¢c6 m + 1 thanh phan trong d6 thanh phan tht plo va p2, 1a chi s6
cua tur lugng hoa Q trong Dom(Q) va céc thanh phan p1; va p2; 1an luot 1a chi sé cua tir ngon ngir
trong mién gia tri ngdn ngir Dom(A)) cta bién ngdn ngir Gmg véi thugc tinh A; cta vecto biéu dién
ciu tom tat pl va p2. Néu thudc tinh A; khong c6 trong cdu tom tat thi thanh phan thi i trong
vecto biéu dién cau tom tit nhan gia tri 0. Ham H(pl,, p2k) duogc tinh theo cong thic (9) dé so
sanh thanh phan thi k trong hai vecto c6 khac biét nhau khong.

(1 if |plx —p2| > round (20% * size (Dom(Ak)) or

[ 1, =0and p2, #0 or
H(pl,,p2 ={ if Pli P4k 9
(Pl P2i) if pl, #0and p2, =0 ©)
kO trong truwong hop khac

Dua trén do t6t Gd va d6 da dang De cua tap cu, ham thich nghi Fit cho mot c4 thé biéu dién
mot tap cdu tom tat duoc tinh theo cong thirc sau:
Fit = myGd + mgDe (10)
trong d6, my va my lan luot 14 trong s6 cua tng voi Gd va De thoa diéu kién mg + Mg = 1. Cac
tac gia trong [14] da chon my = 0,7 va my = 0,3.

2.2. Trich rit tdp cdu tém tdit téi wu dam bdo tinh gidi nghia ngi dung ciia cdu tém tit

Véi cac d& xuét trong [13], [14], cac phan hoach m¢ tmg voi cac blen ngén ngir duge xay
dung theo kinh nghiém cua cac chuyén gia va sd tir ngon ngit ing véi mdi bién bi giéi han bdi 7
+ 2, 1a lugng thong tin ma bd ndo con ngudi cd thé xur Iy tai mot thoi diém. Do chwa c6 ciu ndi
hinh thirc gitta nglt nghia ctia cac tr ngon nglt va cac tdp mo tuong ing cua chung nén cac tu
ngon ngit chi 1a cdc nhan ngdn nglt dugc gan cho cac tdp mo va khdng ddm bao nguoi st dung
giai nghia mot cach dung dan ndi dung cua cau tom tat nhan duoc tir thudt toan trich rat tom tat.

Nham khic phuc cac han ché cua tiép can trong [13], [14], trong nghién ctru [17], céc tac gia
da dé xuat mot phuong phap xay dung cac phan hoach mo dudi dang cau truc da ngir nghia co
kha nang md rong va dam bao hai quan hé dua trén ngir nghia vOon ¢6 cla cac tir ngén ngir la
quan hé thtr ty va quan hé chung - riéng (khai quat - cu thé) cua cac tir ngdn ngit dua trén phuong
phap hinh thirc héa cia 1y thuyét dai s6 gia tr. Cac quan h¢ nay dugc bao toan khi anh xa tir tp
cac tir ngbn ngir sang tap cac tap mo biéu dién ngir nghia ciia ching. Khi nguoi dung mubn mé
rong s6 tir ngdn ngit dugc st dung dé xay dung phan hoach md, ho chi cin bd sung cac tir ngdn
ngit co tinh riéng hon ¢ muc k + 1 trong khi khong lam thay déi ngit nghia cua cac tir ngdn ngi
dang dugc st dung. Hinh 1 thé hién cau triic da ngu nghia dya trén tap mo hinh thang ba mure (tur
muc 1 dén mirc 3). Tiép can ‘nay dam bao tinh giai nghia ndi dung cta céc cau tom tat dugc trich
rat. D& han ché s cau tom tét c6 co gia tri dang dan T =0 va v&i mau ciu tom tit ¢6 ciu trac nhu
trong [17] nhu sau:

“Qos are o(E;),” and “Qos that are o(F) is o(Es)” (12)
trong do, 0(Es) 1a thanh phan két luan, o(F,) 1a thanh phan loc, Thuét toan sinh céu tom tat
theo chién lugc tham lam Random- -Greedy-LS dugc dé Xuat trong [15] dugc tom tit nhu sau:

- Bu6c 1: Sinh ngau nhién thanh phan loc o(Fg) bao gom ca thudc tinh va tir ngon ngi tuong
tmg. Tinh d6 h trg cho o(F,) theo cong thirc supp(o(Fy)) = X 1HF, (yi) /n, trong d6 n 1a so ban
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ghi trong co s¢ dir licu. Néu supp(o(Fg)) > B cho trude thi thanh phan 0(Fg) nay dugc chap nhan
va chuyén sang budc 2, nguoc lai thi sinh ngau nhién thanh phan loc O(Fq) khéc.

- Bude 2: Chon ngau nhién thudc tinh trong thanh phan o(Es) theo sb lugng da cho, duyét cac
t6 hop tir ngdn ngir dwoc st dung cia cc thude tinh trong o(Es) dé tim mot mot t6 hop tir ngon
ngir ma biéu thic r = Zborg)MioEs) dat gia tri 16n nhat.

X Ho(Fq)

- Buée 3: Chon mét tir lugng héa Q trong tap tir ngdn ngit dwoc sir dung sao cho gia tri
T = pg+(r) dat gia tri lon nhit. Néu c6 nhiéu tir ngon ngit Q" dé T dat gia tri 16n nhét thi chon tir
ngon ngit Q" ¢6 thir tw ngit nghia 16n nhat.

Két qua thuc hién cua thuat toan tham lam trén 1a mot cdu tom tit huéng dén do do t6t Gn 16n
trong cc cau tom tat cing thanh phan o(F,) va cting cau tric o(Es).

0 c W, c 1

L1

B 0.15 027 - 0.73 0.85
Ve Lc Lc* vc

12 i \
0.62 0.67

wWe LVc LLc Vic vic LLc" LVc

L3

0.12 0.136

Hinh 1. Cdu triic da ngit nghia hinh thang ciia cdc tie ngén ngir 3 mirc [17]

Dé trich rat dugc tap céu tom tat 6 do t6t va do da dang cang cao cang tot, cac tac gia trong
[15] da dé xuat mot thuét toan di truyén két hop chién luge tham lam dugc trinh bay & trén tim
kiém tap cau tom tat t&i uu. Thu tyc di truyén Greedy-GA két hop chién lugc tham lam
Random-Greedy-LS dugc dé xuét trong [15] dwoc thuc hién thong qua ba phép toan di truyén
nhu sau: Toan tir chon loc lya chon mét ty 1€ nhét dinh céac ca thé tot nhat (dua vao gia tri ham
thich nghi Fit theo cong thirc (10)) sang thé hé tiép theo, Todn tur lai ghép thyc hién hoan doi cac
cau gilra hai ca thé, Toan tir dot bién thyc hién thay thé mot sd cau tom tat ciia mot ca thé bang
cac ciu tom tit moi dugc sinh ra tir thu tuc Random-Greedy-LS. Nhu vdy, Todn i lai ghép
khong 1am thay d6i do tot cua timg cdu tom tat nhung c6 thay d6i do t6t cia ca tap cau tom tat va
Todn tir dot bién 1am thay d6i ca do t6t Gd va do phong pht De cua tap cu tom tat. Két qua thuc
nghiém cho thdy, so véi cac phuong phap Hybrid-GA duoc dé xuét trong [14] thi phuong phap
Greedy-GA dugc dé xuét trong [15] ¢6 gia tri ham muc tiéu 16n hon, ¢6 s6 lugng cau co tir
lugng hoa c6 thir ty ngit nghia 16n hon “a half’ nhiéu hon, c¢6 s6 luong ciu co gia tri chan 1y T >
0,8 dat tbi da 30 cau va khong c6 cau tom tit ndo co gia tri chan Iy T = 0.

2.3. Phwong phdp t6i wu tham sé tinh mé trich rit tdp cdu tém tit t6i wu dwoc dé xudt

Tuy nhién, két qua cta phuong phap Greedy-GA [15] cho két qua tét hon so véi phuwong
phap Hybrid-GA [14] nhung gié tri ctia cic tham sb tinh mo ctia dai s gia tir duoc sir dung dé
sinh cac phan hoach mo trén mién gia tri ciia cac thudc tinh cua tap dir liéu dugc xac dinh trudc
dura trén cam nhan truc giac clia cic chuyén gia nén c6 thé chua tdi uu do nhén thirc ctia ho vé dit
lidu c6 thé chua déy du. Trong nghién ctru nay, ching toi dé xuat mot phuong phap tdi wu tap gia
tri cua cac tham so tinh mo trén co so clia sy tuong tac g1u’a ngit nghia cua céac tr ngéon nglr VO’l
tap dir liéu, nho d6 nang cao chét lugng cla tap ciu tom tat dugc trich rat. Cu thé, thudt toan t6i
vu bay dan (PSO) [18] duoc sir dung dé hiéu chinh t5i wu tap gia tri ciia cic tham s tinh mo
trong mién rang budc do thuit toan nay chi lia chon céac gia tri trong mién tham chiéu theo xéc
sudt ma khong cn dén cac phép toan di truyén. Do ung dung DSGT mé rong [16] nén mdi phan
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tir thir i & thé hé thir t ctia bay dan biéu dién mot tap gia tri cac tham s6 tinh mo X} = {m(0),
m(c™), m(W), m(1), u(Little), uChy)}, trong d6 m(0), m(c™), m(W), m(1), u(L) va
u(ho) lan lugt 1a d6 do tinh mo cta hang tir nho nhat 0, phan tir sinh 4m ¢, phan tir trung hoa W,
hang tir 16n nhat 1, gia tir am Little (L) va gia tr nhan tao hy. Khi d6, do do tinh m& caa phan tir
sinh duong ¢* dugc tinh theo cong thirc m(c*) = 1 — m(0) — m(c™) — m(W) — m(1) va cia
gia tu duong Very (V) dugc tinh theo cong thuc u(Very) = 1 — u(Little) — u(hy) vi chi st
dung hai gia tir. Vi mdi tap gi tri ciia cac tham s tinh mo X} dwoc chon s& dugc sir dung lam
dau vao cua thuat toan Greedy-GA. Dya trén cac gia tri cu thé cua Xt cac phan hoach mo da
ngtr nghia dya trén tdp mo hinh thang tuong tng dugc sinh ra mot cach tu dong phuc vu cho qua
trinh 18p luén. Trong qua trinh ldp ludn, nglr nghia tinh toan dua trén tdp mo hinh thang dugc
tuong tac voi dir lidu dé tinh toan cac tham s6 cuia m6 hinh thuat toan. Dau ra cta thut toan
Greedy-GA 1a tap cau tom tit c6 gia tri ham thich nghi Fit 10n nhét s& duoc so sanh véi gia tri
ctia bién bestGlobalFit luu gi4 tri ham thich nghi toan cuc t6t nhat cua PSO dé cip nhat gié tri tot
nhit cho bién nay. Nhu vay, tip gia tri cta cac tham sb tinh mo dwoc hiéu chinh thich nghi qua
céc 1an lap cua thuat toan PSO véi ham muc tiéu 1a gia tri Fit thu duoc tir thuat todn Greedy-GA.
MO hinh thuét toan dugc dé xuat nhu sau:
Procedure FPO_GreadyGA.
Pau vao: Tap dir liéu D;
Céc bién: Gpax, N, Ngit nghia ct phap ctia DSGT; //Grax: s6 thé hé, N: Kich thudc quan thé
Pau ra: Bo gia tri tham s6 tinh mo ti wu bestGlobalFit;
Begin
Sinh ngau nhién thé h¢ ban dau Sy = {X? |i=1, ..., N} véi X2 = {m(c™), u(Little)};
Khéi tao gia trj 0 cho PGt va Pf luu vi tri t6t nhit toan cuc va ca nhan;
bestGlobalFit = 0
For each phan tt x; do begin
F? = Greedy-GA,; //Goi thuat toan di truyén két hop tham lam
If F° > bestGlobalFit then begin
bestGlobalFit = F?; PG° = X;
End,;
Cap nhat vj tri ca nhan tét nhat P? caa phan tir x; dua trén F;
End;
t=1;
Repeat
For each phan tir x; do begin
Cap nhat téc do V¢ cua phan tir x;;
Cap nhat vi tri méi X} cua phan tir x;;
F} = Greedy-GA,; //Goi thuat toan di truyén két hop tham lam
If Ff t6t hon Ff~* then begin
Cap nhat vi tri ca nhan tot nhat Pf cta phan tir x; dua trén F, L
If Ff > bestGlobalFit then begin
bestGlobalFit = Ff; PG* = X;
End;
End;
End;
t=t+1;
Until t = G
Return bestGlobalFit va PG Smax~1;
End.
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Dau ra cua thuat toan FPO _GreadyGA trén la tdp gia tri cla cdc tham sé tinh mo trong bién
PGGmax 1 ‘ung v6i gid tri ham thich nghi t6t nhat bestGlobalFit & thé h¢ cu01 cung. Trong cai dat
thuc té, bién bestGlobalFit c6 thé 1a mot bién d6i tuong chira tap cAu tom tat tdi vu.

3. Két qua va ban luin
3.1. Cai dat thuc nghiém

Céc thuc nghiém trong bai bio nay duoc cai dit bang ngdn ngit lap trinh C#, chay trén may
tinh c6 cu hinh Intel Core i5-8250U 1.60GHz, 8GB RAM va hé diéu hanh Windows 11 64 bit.
Tap dit li¢u thuc nghiém la creep [14]. Cac tham sb cua chuong trinh thuc nghiém nhu sau:

- S6 1an lap cua thuat toan PSO 1a 5, s6 phan tir mdi thé hé 1a 10, hé s6 Inertia 1a 0,7, hé sd
nhén thirc c4 nhan va xa hoi déu 1a 1,5.

- S thé hé cua thuat toan di truyén 1a 100, sd c4 thé mdi thé hé 1a 20, ty 1& chon loc 12 0,15, ty
1€ lai ghép chéo 1a 0,8, ty 1¢ dot bién 12 0,1.

- S6 cau tém tit dugce trich rat trong mdi tap cau 1a 30.

- Céc rang budc Vé gia tri ctia cac tham s6 tinh mo dugc thiét 1ap dya trén kinh nghiém trong
[15] va qua qua trinh thyc nghiém nhu sau:

+ Rang budc trén thudc tinh creep nhu sau: 0,001 < m(0) < 0,05; 0,2 <m(c7) <
0,35; 0,02 <m(W) <0,05;0,35 <m(1) <0,4;0,2 < u(L) <0,5; 0,05 < u(hy) <0,3.

+ Rang budc cho tap tur luong hda Q: 0,001 < m(0) < 0,05; 0,2 <m(c™) <0,45; 0,001 <
m(W) < 0,15;0,002 <m(1) <0,05;0,2 < u(L) <0,5; 0,05 < u(hy) <0,3.

+ Rang bugc trén cac thudc tinh khac:

0,001 <m(0) <0,05; 0,2 <m(c”) <0,45; 0,002 <m(W) <0,15;0,001 <m(1) <
0,05; 0,2 < u(L) <0,5; 0,05 < u(hy) <0,3.

+ Muc dic ta dugc thiét 1ép cho tat ca cac thudc tinh va tap tr lwong khoa: k = 3.

3.2. Két qud thuc nghiém va so sanh

_ Tép dir ligu creep [14] dugc sir dung dé thyc nghiém. M6 hinh t6i vu FPO_GreadyGA duogc
dé xuat dugc chay thuc nghiém 10 lan. Cac két qua cua 10 1an chay duoc tinh trung binh va dugc
the hién trong Bang 1.

Bang 1. So sanh két qua thuwe nghiém ciia mé hinh dwoe d@é xuat FPO_GreadyGA
voi cac mo hinh Greedy-GA trong [15] va Hybrid-GA trong [14]

s Trung binh oA S6 ciu ¢ S6 cau cé gia
Gia tri ham 8 SO ciu co g

M6 hinh thich n.ghi Fit 24 tri _Fhan ly Q > a half g;;’l _trr1> c(l)l,zén tri 1?hzag ly
Hybrid-GA [14] 0,6659 0,9139 17,8 27,0 1,0
Greedy-GA [15] 0,7905 0,9951 18,8 30,0 0,0
FPO_GreadyGA 0,8828 0,9970 21,9 30,0 0,0

Céc két qua trong Bang 1 cho thiy, mé hinh duoc d& xuit FPO_GreadyGA c6 cic gia tri
ham thich nghi trung binh Fit 1a 0,8828, gié tri chan 1y trung binh T 13 0,9970 va s6 cau c6 Q > a
half 1a 21,9 déu 16n hon cac mé hinh Greedy-GA trong [15] va Hybrid-GA trong [14]. Bén canh
d6, mé hinh duoc dé xuit c6 S cau c6 gia tri chan Iy T > 0,8 dat gia tri t6i da 1a 30 cau va khong
6 cau nao c6 gid tri chan Iy T = 0, twong duong voi két qua cua md hinh Greedy-GA. Ngoai ra,
quan sat sO liéu qua cac thé hé cua thudt toan duoc dé xuét ta thdy rang, gia tri ham thich nghi Fit
t6t 1én cha yéu do ting do tét Gd trong khi d6 da dang De cua tip cau ting kha it. Nguyén nhan
De khong tang nhiéu 1a do cac phan hoach mo déu duoc thiét 1ap voi muc dic ta (tinh riéng) cta
cac tir ngdn ngir la k = 3.
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Vi két qua so sanh trén, c6 thé két luan rang phuong phap duoc dé xuét cho két qua tSt hon
so v6i hai phuong phap duoc dbi sanh, dic biét 1a tot hon phuong phap Greedy-GA véi cung
phuong phap luan dua trén DSGT do gia tri ctia cdc tham sd tinh mo duoc tdi uu.

4. Két luan

Bai bao dé xudt mot phuong phap t6i wu gid tri ciia cac tham sb tinh md nham nang cao chit
lugng cia tap cau tom tat duoc trich rat tir co s& dit lidu. Cu thé, thuét toan PSO duoc su dung dé
hiéu chinh toi wru tap gid tri cta cac tham s tinh md 1am dau vao cho thuat toan di truyén két hop
chién lugc tham lam trich xuét tAp cau tom tit c6 do thich nghi tot. Két qua thuc nghiém véi co
s& dir liéu creep cho thay tinh hiéu qua ciia phwong phap tdi uu duogc dé xuit so v6i cac phuong
phap duoc so sanh do bo tham s6 ngir nghia dugc t6i wu 1a két qua cia sy tuong tac giita ngir
nghia cia céc tir ngdn ngit véi dir licu.

Lo&i cam on

Nghién ctru ndy dugc tai tro boi Truong Pai hoc Giao thong van tai (BPH GTVT) trong dé tai
ma s0 T2023-CN-008TD.
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