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MO PAU
1. Pong lwe nghién ciru:

Céac hé théng “Tu dong thu nhin xir Iy théng tin va diéu khién
chirc nang quan su (ACITIOY-BH — theo thuat ngir Nga)” hay “Chi
huy, Diéu khién, Théng tin, May tinh, Tinh bao, Gidm sat, Trinh sat
(C*ISR - theo thuat ngir tiéng Anh)” déu 1a mot thé thong nhat gdm
cac tap (h¢) con quan su: phuong tién trinh sat, gidm sat, thu thap
tinh bao, xtr Iy thong tin, nhan dang va danh gid, ra cic quyét dinh
chi huy, chi thi myc tiéu va diéu khién cac hé thong vii khi hoa luc.
Thoi diém hién nay, mé hinh hoan chinh cé dang nhu C4ISR hay
ACTIOY-BH dang 1a muc ti€u trong dinh huéng hién dai hoéa quan
doi noéi riéng va luc lugng vii trang noéi chung. Vi quan doi ta, viée
xdy dung cic hé théng C*ISR nhu vy tai S¢ chi huy (SCH) cac
Quén, Binh chung ciing khong la ngoai €.

Trung tam xur Iy (TTXL) trong cac SCH tu dong hoa can thuc
hign cac nhém chiic nang co ban: nhom nhiém vy Xur Iy thong tin;
nhém nhiém vu Chi huy tac chién; nhém nhiém vu Tinh toan chién
dich - chién thuat va nhém nhiém vu Bam bao coéng nghé ciia SCH.
Chirc ning “tong hop, hop nhat thong tin tir nhidu ngudn” 14 bai toan
khéng thé thiéu, 1a yéu cau bat budc phai thyc hién trong TTXL, tir
quy md cap to hop vil khi khi tai ¢én SCH cap cao. Qua trinh thu
thap, Xt 1y thong tin tai TTXL (con goi 14 xtr Iy cap 3 — XLC3) [89]
gom: hop nhat quy dao thu dugc tir nhiéu ngudn va loc bam quy dao
dd hop nhét; hinh thanh ngudn théng tin chinh thirc, chin thyc tao ra
btic tranh tinh hudng khong gian toan canh va cung cap dén noi ding
tin. Nhu vay, bai toan XLC3 Iu6n c6 tinh cap thiét va thuc tién trong
tac chién hién dai, né phu thuéc nhiéu vao mé hinh céu trac hé thong
va phuong thic xir 1y.

Téng hop cac cong trinh nghién ctu lién quan cho thay: chét
lrong xir Iy tong hop, hop nhat thong tin, dit liéu tir mang cac dau do
g dung cho chi huy va diéu khién dang Ia bai toan chua co 1oi giai
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hé théng tron ven. O Viét Nam, ndi dung trén duoc nhiéu can bd
nghién ctru quan tdm va da c6 nhiig tmg dung cu thé [2+9]. Tuy
nhién, cic ndi dung nghién ctru nay chwa thyc sy giai quyét hét ca vé
Iy thuyét ciing nhu cac ung dung dé co thé ap dung hiéu qua, phu
hop v&i chién luge va diéu kién tac chién & Viét Nam. Viée tim kiém
cac giai phap ning cao chit luong xir Iy “tong hop, hop nhat dir liéu”
cho nhém chirc ning “Nhiém vy xtr Iy théng tin” tai TTXL 13 van dé
luén mang tinh thoi sy, cap thiét trong linh vyc ky thuat didu khién
va ty dong hoa.

Dé tai: “Nghién ciru, xdy dung gidi phdp ning cao chit lirgng
Xt Iy, hop nhdt quy dao trong hé théng tw dng héa chi huy” voi
muc tiéu: tim kiém, tng dung cac cong cu Iy thuyét khai thac dir lidu
(Data Mining) va phan Iop dir li¢u (Data Clustering) dé xem xét, két
hop véi thuat toan Bayes giai bai toan xur Iy quy dao (XLQD) cac ddi
twong v6i md hinh hé théng TTXL nhiéu nguon vao, c¢6 cau trac va
phuong thire xir Iy phan tan phu hop thuc té Viét Nam theo yéu cau
“nang cao chat lugng xi Iy, hop nhit quy dao”.

2. Cac dong gop cua ludn an:

1. Xay dung mo hinh cdu tric tong quat qué trinh Xir Iy quy dao
tai trung tm xu Iy phu hop véi didu kién thuc tién Viét Nam.

2. Ung dung cong cu phan 16p trir (SCM) dé xac dinh chinh xac
) lugng quy dao chan thuc trong ving phat hién, quan Iy cua hé
théng.

3. Ung dung cong cu phan 16p trung binh ¢ mo (FMC) thyc hién
lién két dir lisu quy dao; loc, bam va phat trién quy dao trong hé
thng.

3. B cuc luan an:

Luan an duoc to chirc nhu sau: M& dau, 3 chuong noi dung, Két
luan va hudng nghién ctu, Danh myc cac cong trinh nghién ctu, Tai
liéu tham khao va Phu luc.



Chuong 1
TONG QUAT VE BAI TOAN TONG HGP, HOP NHAT DU LIEU
TU NHIEU NGUON
1.1 Tém tat vé cac md hinh hé¢ thong va qua trinh xir Iy

Theo [16+18, 20, 29], phan loai hé théng ra da duoc thyc hién véi
nhidu tiéu chi, yéu cau khac nhau: tiéu chi v& phin chia thoi gian
hoat dong ctia phan tir do; tiéu chi bd tri dia 1Iy; tiéu chi vé phan chia
chirc ning cac cong doan xur ly. Theo qua trinh xtr 1y thong tin ra da,
6 thé phan loai: hé théng lién két cao tan, hé théng lién két thi tan,
khong lién két, hé théng doc lap. Bén canh do, con co6 cach tiép can
phan loai theo phuong thirc t6 chirc xir Iy va phu thude vao kién trac
ctia hé: xir Iy tap trung, xtr Iy phan cip va xir Iy phan tan.

Caché théng da dau do & Viét Nam c6 mot sb dac diém: cac dau
do mot vi tri, cong doan xit Iy dit li¢u theo md hinh hé khong lién két
hodac doc lap; Thong tin dau ra I tap quy dao chan thyc cua cac déi
tuong bi phat hién, lopc bam trong ving quan tric; Qua trinh téng
hop, hop nhat quy dao cac déi tuong trong hé thong gdm cac cong
doan co ban va dugc thuc hién theo phwong thic xtr Iy phin cap.

1.2 Xir Iy thong tin, dir lié¢u theo cach tiép cin xir Iy quy dao
1.2.1 Bt vin dé

Ly thuyét kinh dién vé xir Iy tin tirc ra da phan toan bd qua trinh
xtr Iy thanh bon cong doan tir Oydén Oy. Trong d6, Oyva O; gidi
quyét cac bai toan xur Iy tin hi¢u (XLTH). Cong doan xir Iy O, nhim
phat hién, uéc Iuong tham s va loc, bam quy dao. Cong doan O;la
téng hop, hop nhat thong tin quy dao tir nhiéu ngudn. Théng tin dau
ra ciia O,va Oydéu 14 tap cac quy dao va ndi dung quan trong ciia
Oz cling lai 1a loc, badm céc quy dao da hop nhat.

C6 thé xay dung cach tiép can méi vé bai toan xur Iy, gom: Oy,
O, gin két chat ché vdi cac dau do, co thé tong hop trong khai niém
la xir 1y tin hiéu (XLTH); dau ra cta cong doan O,va O, déu la
thong tin quy dao, c6 thé tong hop trong mot khai niém vé xir Iy quy
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dao (XLQP). Qué trinh XLQD tai TTXL thyc chat chi cé hai noi
dung lién quan chat ché vdi nhau: lién két dir licu quy dao va loc
bam, phat trién quy dao.
1.2.2 Téng quan vé tong hop, lién két quy dao trong bai todn XLOD
Nhiéu cong trinh nghién ctru da cong bd vé XLQD ndi chung va
lién két diém ddu v6i quy dao noéi rieng [16, 17, 20, 29, 92], dién
hinh & nhom cac thuat todn Bayes va khong Bayes. Dai dién cho
nhom khéng Bayes 1a cac thuét toan: 1an can gﬁn nhit — NN, 14n can
gan nhat toan cuc — GNN va da gia thuyét MHT. Nhém thuat toan
Bayes can toi uu c6 “Tong hop, lién két dit liéu theo xac suit- PDA”
va “Téng hop, lién két dir liéu theo xac suat dong thoi - JPDA”.
1.2.3 Thudt toan Bayes cdn 10 wu lién két dir liéu theo xdc sudt
Cach tiép can kinh dién, cac thuat toan PDA va JPDA st dung
phuong phép tinh xac Sut cac gia thiét lien két diém diu véi quy
dao. Dé giam dung lugng tinh toan, tai chu ky quan sat hién thoi,
nguoi ta st dung va thiét lip ving khong gian xéc dinh xung quanh
diém cudi ctia quy dao — ving cira song lién két.

Tap m(K) diém ddu quy
dao

al. k-1 K b/. k-1 k

Hinh 1.6: M6 ta viéc téng hop hai thudt toan PDA va JPDA

Thuat toan JPDA xt Iy véi tinh hudng khong gian c6 nhiéu quy
dao lan cannhau va cic gia thiét cAn tinh toan ca cac chu ky cap nhat
trugc, do vay dung lugng tinh ton ting rat nhanh khi mat do quy
dao lon trong ving ctra song.

Céc thuat toan khong Bayes va Bayes (t6i tu va can toi uu) vé
téng hop, lién két quy dao cung voi nhimg bién thé van Ia cong cu
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quan trong trong giai quyét bai toan XLQD. Tuy nhién, c6 thé dua ra
mdt s6 diém chua duge hoan thién nhu sau:

- Thiz nhat: Cac chu ky nhip k cung cp thong tin tir cdc ngudn 1
khac nhau tai TTXL. Cac thuat toan kinh dién déu st dung gia tri k
trong tinh toan uéc hrong, nén can théng nhat hra chon k trong
dong bo xir 1y.

- Thirhai: Cac thut toan Bayes va khong Bayes déu gia dinh biét
trude sb lwong quy dao cac ddi twong duoc loc bam N, (k) trong
viing quan 1y ctia hé théng tai thoi diém xir Iy. RS rang tai thoi diém
tiép nhan tir ngudn tin, s6 N, (k) chan thuc khong phai la thong tin
tién nghiém va TTXL can phai xac dinh trong tirng lan tiép nhan.

- Thi ba: Dé giam dung hrong tinh toan, trong tit ca cac thudt
toan kinh dién, nguoi ta thudng sir dung mo hinh ctra séng lién két.
Vi c6 su khac biét giita cira song 1y thuyét va ky thudt (do thiét b
dau do), co thé din dén su sai léch trong tong hop, lién két diém diu
voi quy dao

- Thi tu: Cac théng tin ding trong thudt toan kinh dién thuong 1
thudc tinh dinh twong (Vi tri, huéng di, van téc, ...). Thuc té cac
théng tin dinh tinh (md qudc gia, md hiéu, kiéu loai, nhan dang...) c6
¥ nghia quan trong trong qua trinh XLQD nhim giam bét dung
lugng tinh toan lién két quy dao.

1.3 Xir Iy hop nhét quy dao va xay dung ndi dung nghién ciru
1.3.1 Nhitng van dé ciia bai toan “Tong hop, hop nhat div liéu’

Trong tac chién hién dai, toc do bién ddi tinh hudng rat nhanh, bai
toan “Tong hop, hop nhit dit liéu thong tin quy dao” can huéng téi
céac chi tiéu chat lugng thong tin dir licu dAu ra, nhu: tinh chinh xéc,
tinh thoi gian thuc va tinh day du chta trong dit liu, théng tin quy
dao dau ra. Cac van dé dit ra can giai quyét Ia:

- Can thyuc hién ddng nhét nhip cho toan bd cac phan tir trong hé
thdng hodc chi xac dinh chu ky nhip xir Iy cho riéng tai TTXL.
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- Giai quyét bai toan xéc dinh s lwong quy dao chan thuc trong
toan viing quan Iy ctia hé théng,

- Can xay dung cach tiép can méi trong lién két dit liéu, thong tin
quy dao nham giam dung hrong tinh toan.

1.3.2 Xdy dung noi dung nghién curu cua ludn an

Noi dung nghién ctru luan an giéi han ¢ nhitng van dé sau:

- T nghién ctru qua trinh XLQD, dua ra md hinh téng quat qua
trinh phu hop voi cac dic chung hé thdng da dau do hién tai.

- Nghién ctru Gmg dung cong cu phan 16p thong ké (Statistical
Clustering) no6i chung va phan 16p mo (Fuzzy Clustering) ndi riéng
giai quyét cac bai toan trong XLQD, gbm: Xac dinh s6 lrong quy
dao chéan thyc N, (k), Phan chia nhom quy dao (twong quan), Lién
két dir lidu quy dao trong hé thong.

1.4 Két luan chwong 1

Chuong 1 ciia luan an tp trung xem xét giai quyét nhimg van dé:

- Phan loai mo hinh hé théng théng tin, chi huy va diéu khién;
trong d6, tap trung xem xét viéc phan loai theo qua trinh xir 1y thong
tin nham chi ra nhitng giéi han ciia chiing theo yéu cau tac chién hién
dai d6i voi hé thong tu dong hoa chi huy.

- Phan tich dic diém qua trinh xr Iy thong tin ra da, tom tit nji
dung XLQP I bai toan tong hop, lién két thong tin, dit lidu diém dau
v6i quy dao va chira cac ton tai ciia cac thuat toan kinh dién, tién t6i
cu thé héa cac ndi dung nghién ctu can dat.

- Hinh thanh va gi6i han nhitng ndi dung nghién ctru ctia luan an
giai quyét nhitg diém ton tai trong XLQP bang cach tiép can mai.



Chuwong 2
UNG DUNG CONG CU PHAN LOP DU LIEU BE GIAI BAI

TOAN TONG HQP, HGP NHAT THONG TIN TAI TTXL
2.1. Mot s6 diém twong dong ciia PLDL va bai toan XLQP
2.1.1 Tém tdt vé mét sé dac diém ciia 1y thuyét KTDL va PLDL

Khai thac dir liéu (KTDL) 1a qué trinh xtr Iy tap dit lidu dau vao
chua biét dé phat hién lay dir liéu can thiét. Khac véi phan tich dir
liéu & cac phuong phdp ma trong d6 chu yéu nham kiém tra nhiing
gia thuyét tién dinh c6 lién quan t6i dit liéu. KTDL quan tim dén tim
kiém doc lap cac quy ludt co thé c6 trong tap dir Léu; tién tGi hinh
thanh, xdy dung cac gia thuyét vé nhitng mdi quan hé giita ching
trong qua trinh khai thac. Nhiing bai toan ma Iy thuyét KTDL [87,
88] thuong giai quyét nhu: phin loai — Classification, phan 1op —
Clustering va lién két — Association.

2.1.2 Mot s6 dac diém cia PLDL va sw twong dé‘ng voi bai toan
XLOD

Phan 16p dit liéu (PLDL) Ia qué trinh phéan chia tdp dau vao X cac
d6i twong khong dong nhit thanh cac nhém (I6p) tp con véi didu
kién timg d6i twong trong tap con doé co thé quy udc }a dong nhat
theo mot s6 thude tinh xac dinh. Viée phin cac d6i tuong vao 16p
dua vao viéc so sanh gia tri thudc tinh gitta ching vdi nhau va dugc
thé hién thong qua ham goi ld zdm gan nhau. So sanh giong va khac
nhau gitta cac déi tuong dugc thuyc hién thong qua thudc do thudce
tinh va phu thudc vao muc tiéu cta phan Iop.

Dé thyc hién anh xa dir liéu tir tip X dau vao sang tap cac 16p,
khéng chi so sanh gilta cac dit li€u véi nhau ma con phai so sanh
timg dit liéu véi dai dién cua mdi 1op - tdm I6p. Theo Iy thuyét
KTDL [87, 88], tam 16p dugc dinh nghia 1a ky vong toan cua cac
thudc tinh. Pé hinh thanh nhimg nhém dap tmg theo tap cac tiéu
chudn t6i vu nao d6 theo muc tiéu dé ra théng qua ham dich, theo



maot trong cac tiéu chuin: cuc tiéu mit mat dir liéu; do tap chung
(mat do phan bd); cuc dai khoang cach cac bién cua lop; v.v.

Mot sé diém twong ddng gitta PLDL va xt Iy lién két cac diém
diu quy dao (PDQP) véi quy dao theo kinh dién:

- Phanchia tap X (k) BDQD dau vao theo cac 1p tuong tng voi
s6 quy dao chan thyuc N, (k) trong viing quin ly, c6 thé ing dung cac
cong cu cua PLDL dé phan chia theo thudc do xac dinh.

- Khi thyc hién, s6 lop N, (k) > 2, thuat toan JPDA phai thuc
hién xac dinh cac ma tran ctra song lién két nham thiét lap tat ca cac
phuong an tirng PDQP Vi ting quy dao. Viée nay ciing twong dong
vo1 phan 16p thuc hién thong qua ham lién thugc xac dinh mic do
“gdn giii” cua ting diém ddu v6i phin tir ddc trung cua quy dao do.
Ly thuyét PLDL, mirc 6 gin giii va ham gan nhau duoc thé hién qua
khai niém cép d0 lién thudc va ham lién thudc.

2.2 Nghién ciru, rng dung cong cu PLDL dé x4c dinh s6 quy dao
2.2.1 Bai toan PLDL khi chuwa biét s6 16p

Theo [81, 90], phwong phap phan 16p khi chwa biét sb 1op duge
dé thao goi Ia phuong phap phan 16p nti - MCM (Mountain
Clustering Method). Phat trién tir MCM, S.L. Chiu & xuat phuong
phéap phan 16p trir - SCM sur dung mot ham dac trung cho kha ning
tiém ndng cua diém dir lidu c6 thé 1a tAm cua mot 1op ndo d6. Ham
dich trong SCM duoc danh gia bang mat do cua dit liéu xung quanh
diém duge xét.

2.2.2 Phwong phdp SCM img dung trong xdc dinh sé lrong quy dao

Xét tap dir idu X (K) ={x (K}, X0 (K)} céc diém dau quy dao
tir nhiéu ngudn khac nhau mang thong tin vé& sé quy dao N, (k). Do
thuc t& ton tai nhitng sai l&ch udc lwgng tham s6 trang thai dong hoc
quy dao, nén cac dir iéu PDQD c6 tinh hdi tu theo mét o kiéu ham
ndi (hinh 2.6.2), hay chinh 1 vé “diém ddu chan thuc” (hinh 2.6.b).
Nhu vy, néu str dung ¥ tuong vé mat do phan bd va trén co sé phan



tich, Iwa chon, cé thé thiy phuong phap phan 16p trir (SCM) c6 thé
ap dung dugc dé xac dinh s6 16p — sb lwong quy dao N, (k) -

4L 3 AN
0 01 02 03 04 a0/5 06 07 08 09 i

Hinh 2.6: Minh hoa ddc tinh héi tu ciia cac PDOD khi tinh N, (K)
Ham xéac dinh khoang cach hai dit liéu - hai DDQD: X; (k), X; (k)

4% (0, %; (K = 3 [Xip (k) = (K)| (2.2.5)
p=1

trong d6: p— s6 lwong thude tinh, k - nhip Xt Iy thir k.
Ham tiém nang tam 16p c6 dang:

m(k)
Plz,(K)]= Y exp{—axd[z,(k),% (K)]} (2.2.7)
i=1

Tam 16p dau tién duge chon 14 dit liéu thtr t=h nao d6 trong sb
m(k) — PDQPD dau vao co gia tri ham tiém nang I6n nhat:
Rlz, (K)]= max {P[z, ()]}

hem(k) (2.2.8)

Dé xic dinh tam 16p tiép theo, can loai bo cac PDQD tham gia

tam 16p da chon va tinh lai gia tri ham tiém ning cta nhiing tam 16p

c6 thé con lai. Budc tiép theo lap lai twong tu dén khi vét hét tap

X (k) dau vao. S6 lugng céc 16p thu duge chinh bing s ugng quy
dao N (k) - xac dinh vdi tap cac tam 16p.

Bang cong cu SCM, chi c6 mot diéu kién tién nghiém 14 phin bd

chuén ctia tap dir lieu da xac dinh duogc sb luong quy dao chan thuc



N, (k) trudc khi tong hop dé phan chia tip PDQD dau vao theo sd
céac quy dao do.
2.3 Nghién ciru, ing dung PLDL trong lién két PDQD vé6i quy dao
2.3.2 Cong cu phdn lop trung binh c tuong minh

Gia thiét X (K)={x (K),... Xmao (K)} 14 tap dit liéu cac PDQD dau
vao TTXL tai chu ky céap nhat thtr k . Can chia tap X (k) thanh cac
tap con: X (K) ={X;(k),.., X;(k),.., Xy ) (K)}; t=1+N,(k) . Phan lop
trung binh ¢ tudng minh nhu sau:

Dau tién, thiét lap ma tran phan 16p trung binh ¢ tuong minh:

. 1 if X (k) et
U(K) =y (] V65 Uy (K) :{0 |

if  x,(k)et’
voi: m=1+m(K); t =2 +N (k)
Phan tir Uy, (k) ctia U (k) chi thi kha ning dé dit lidu x,, (k) thuge
tap con X; (k).
Tam 16p v, cua l6p thr t duogc xac dinh theo bi€u thirc:

. 2.3.7
M= |X(kﬂmwgi(m “ (239

(2.3.4)

Ham dich danh gia chat wong phan 16p dugc xay dung theo tiéu
chuén d6 tap trung c6 thé cua timg 1op:
N; (k) m(k)

Q(k) = Z ZUmt(k) X (k) = (K)[| = min (2.3.8)

t=2 m=l

Thuat toan trung binh ¢ twdng minh xac dinh cac PDQD x, (k)
thudc quy dao thir t dugc quy vé tim ma tran U (k) =[u,, (k)] thoa
man diéu kién (2.3.8).

Phén 16p trung binh ¢ tuong minh cho phép giam d¢ phirc tap khi
tinh toan, nhung c6 mét sd han ché [106], [108]: d& loai bo PDQD
nam & I6p bién, do Ut (K) chi nhan gia tri “0” hodc “1”; kho xac
dinh diém cyc tri ham dich Q(k) do c6 dang nhay bac.

2.3.3 Ung dung céng cu phdn 6p trung binh ¢ mo (FCM)
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Phan 16p trung binh ¢ md - FCM thyc hién thiét 1ap ma tran phan
16p c6 dang:

F(K) =[ym (K)]; m=1+ m(k), t=2+ th (k) (2.3.9)

trong do6: ., (K) 1a phan tr cia ma tran thé hién mirc d¢ c6 lién

quan giita diém déu thr m véi quy dao thr t (Iop ther t) va duoc

dinh nghia 1a cp d6 lién thudc nhdn gia tri nam trong khoang [0,1]:

0<ym(K L. q

Tam I6p thir t trong phéan I6p mo xac dinh theo bieu thurc:

m(k)

Z Vot (K) % Xy (K)

(k)= 1= L teN(K)
Z 7 (K) (2313

Ham dich danh gia chat luorng phan 16p c6 dang:

N; (k) m(k)

Qk)= X Z Vi (€)X () = v ()]
t=2 m=l (2.3.14)

Phuong phiap FCM dua trén cyc tiéu hoa ham (2.3.14) cho bai
toan cuc tri cuc bd ¢ diéu kién [76+78].

T nghién ctu trén c6 mot sb nhan xét:

- So véi cach tiép can Bayes ti wu va can tdi v, st dung FCM
giai bai toan phan chia tip cac PDQP dau vao thanh tap con c6 kha
nang lién két vai 16p cac quy dao dua trén dau hiéu cép d0 lién thudc
7mt (K) cho phép phin nao giam duge mirc do phirc tap khi thiét ké
thuat toan va thoi gian tinh toan.

- Tt ca cac dir lisu PDQD déu duoc xem xét trong qué trinh
phéan 16p nham dé loai bo kha nang bo sét dir lieu. Pay la diém quan
trong c6 tinh mai so voi cach tiép can Bayes tdi uu va can tdi uu.

- FCM du di dugc nghién ciu va tng dung trong nhiéu finh virc
khac nhau, nhung né chua dugc tng dung trong céac bai toan XLQD
c6 lién quan t6i xtr 1y hop nhat quy dao tir nhiéu ngudn.

11



- Diém gi6i han cia FCM nam ¢ thong tin (diéu kién) tién nghiém
ctia n6 14 86 16p — s6 lugng quy dao N, (k) phai dwoc biét trudc.

2.4 Ung dung PLDL li¢n két PDQD véi qui dao chin thue
Lién két DPDQD véi quy dao chan thyc 1a thuc hién ghép:

- I:1=1+ N, (k) - s6 cac quy dao dau ra voi cac phan tir dai dién
trong (mg 14 tap cac tAm quy dao {77,(K),., 7 (K), .77y g (K)} 12 Két
qua cta myc 2.2.

- {X1(K)ss X K)oy Xy, ) (K)} 12 thp cAc thp con dau vao véi cac
phan tor dai dién tuong tGng 1a tap cac tdm l6p cac tdp con
L (k). e (K), - Wy o (KD T két qua ctia muyc 2.3.

Yéu cau: thyc phép anh xa tir tap {X1(K),.., X; (K),.., XNt(k)(k)}
sang tap |:1=1+N, (k).

C6 thé tng dung cong cu phan I6p trung binh — ¢ tudng minh voi
ham dich theo tiéu chudn d6 tap trung cé thé cua timg 16p. No6i cach
khac 13: so sanh va ly thudc do cuc tiéu khoang cach giira v; (k) va
7 (K)v6i t=1+N,(k), 1 =1+N,(k) dé xac dinh chinh x4c vic lién
két tam 16p voi quy dao.

2.5 Tong hop so dd chirc ning tong quat XLQD trén co'sé PLDL

Qua phén tich, so sanh trén, c6 thé thiét lap so dé ciu truc tong
quat qua trinh XLQD ung dung cong cu PLDL nhu sau (hinh 2.8):

- Bo dém luu cac dir lisu PDQD tir cac ngudn. Theo chu ky xur I
tai TTXL, cac tap con dit liéu dau vao X(K) =X (K}, Xy (K)} ;
i =1+m(k) duoc lay ra dé thuc hién “tong hop, hop nhat quy dao”.

- Budc dau tién can xac dinh s6 lugng quy dao chan thuc N, (k)
ung dung thuat toan phan 16p troe SCM.

- Tur N;(k)da xac dinh, thyc hién phan cum tap con PDQD vao

N (k) nhém sir dung thuat toan FCM dua trén ham cap do lién
thudc. Pau ra co cac tap con {Xq(K),.., X; (k)'--’XNt(k) (k)} c6 kha
ning lién két v6ilop cac quy dao {L,...t,.., Ny (K)}.
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- Véi tap con PDQD, s6 lugng quy dao thuc N, (k) céc tam lop
da xac dinh Ia {v(K),..,V; (k),..,VNt(k)(k)}, tng dung cong cu phin
I6p twong minh lién két cac tap con DPDQD véi quy dao chan thuc tai
TTXL dé phat trién, nbi dai quy dao hé théng.

N (k), {1 (k). 71 (K)oeer 7N (k) (KD}

~  Diudo#l \}
X (k i
: v )1 ae dinh L> ot Lién két DDQD
L ' N (k) Xl(k)"'XN[(k) Véi quy dao
g Diudo #N_, v t V] va (k). v (KO3 chin thye
S £
— &
S ) £ “
S | TTXLcdpdwsif [ = S
= —— N 3
3 [— Al 5
. .
H H Loc, bAm va phat §2
TTXL odp dui #M A . trién eic qug 0 =5
L —A TRUNG TAM XU LY chén thyuc [
I

Hinh 2.8: So do chike nang tong quat qud trinh XLOP 1mg dung
PLDL.
2.6 Két luan chwong 2

Chuong 2 phén tich dic diém cua Iy thuyét KTDL, cac phwong
phap PLDL, chi ra nhitng diém twong ddng vai bai toan XLQD va
dua ra:

- Ung dung phuong phap phan 16p trir - SCM dé xac dinh sb
lrong quy dao chan thue N, (K) tir tip cac PDQD dau vio.

- Ung dung phuong phap phan 16p trung binh ¢ mo - FCM dé
phéan chia tap dir liéu dau vao theo s lugng quy dao chan thyc cing
V61 dédc chung 1a cac tam lop.

- Ung dung phuong phép phan I6p tudng minh nhim xac dinh
chinh xac céc tdp con PDQD thudec quy dao chan thuc nao.

- Pi tong hop so dd chirc ning XLQD tai TTXL theo cach tiép
can mai tng dung Iy thuyét KTDL va cac phuong phap PLDL.

- Giai quyét cin ban bbn diém chua hoan thién ciia cac phuong
phép, thudt toan XLQD kinh dién da trinh bay trong myc 1.2.4.

13



Chuong 3

THUAT TOAN TONG HOP, HGP NHAT DU LIEU TRONG
TTXL VA DPANH GIA KET QUA NGHIEN CUU

3.1 Tong hop hru dd thuit toin tong quat xir Iy hop nhit quy
dao tai Trung tam xir ly
Luu d6 tong quat qua trinh XLQD tai TTXL theo céac tiép can
méi, gdm cac budc chinh: cap nhat tap dit liéu theo chu ky xtr 1y, xac
dinh sé lwgng quy dao chan thuc, phan chia nhom, lién két quy dao
va loc bam, phat trién quy dao (hinh 3.1).

capnhatdilieu Q)
X (k) = %0 (K)o X (k) (K)}

Xac dinh s6 lwgng quy dao Phin 16p X (k) theo sé lwgng
chén thuc sir dung SCM N¢ (k) da bang FCMA
N (k) @ X (K Xt (K)o X N (k) (K)
Vg (K)o Ve (K)o VNG (k) (K)

Lién két (phan chia) tap dir li¢u:
X1(K),y X (K, XNg (k) (K)
voi: {1,....., N¢ (k)3 @

Thuc hign trong mgt chu kp cdp nhdt

Loc, bam quy dao

{L.. Ne(K)} ®

Yvy v

Xuét dit liéu cac quy dao da téng

hop, hep nhat, hinh thanh birc

tranh tinh huéng ®

Hinh 3.1: Luu dé tong qudat qua trinh XLOP tai TTXL
14




3.2 Tong hop thuit tosn tao gid va xuit tap dir liéu cic diém diu
quy dao phuc vu mé phéng

Thuat toan tao gia di liéu dimg cho mé phong (hinh 3.2) thiét lap
cac bo dir lieu: tham s tong hop (s6 quy dao chan thuc, sé chu ky
chay, thoi gian chu ky nhip, ngudn tin va sai sé do); tap dit lisu quy
dao chan thuc va théng s6 theo timg chu ky, tip DPDQD duoc tao gia
theo quy dao thuc tai timng chu ky; DDQD gia - “diém dau gia™. ..

DAt K max 3 T max s

GO
o Tuu Gp dir ligu o pat .
it diem @8 || gia dung tnh tin [Boci RoriVei HB1: 3 e ]
O, kiém nghiém () L T O

@_

Vi =Vt +at xTe nh
HBy := HBy + AHBy

< Gmax ~ Tmay
.
@)
;

{Xtrue(k,t) = Xirue[(k =1),t] + V¢ xTe np x sin(HBy)
@ Yirue(K,t) = Yirue[(k ~ 10,1+t x Te.np x cos(HBY) (D)
l
X measure (K,t) := Xtrye (K, t) + It x dx x randn(1,1)
g:=0+tn @ Y measure (K, t) := Ytrye (K, t) + It x Sy x randn(1,1)

{Zx—noise(k‘g)iz X measure (K1) + 77t x 5x x randn(1,1)

Zy _noise (K, 9) ==Y k,t) + 7 x 5x x randn(1,1)
Y —noise (K, 9) ==Y measure (K. t) + 71t x 5x (L1) ﬁt 1 ©

Hinh 3.2: Luu dé thudt todn tao, xudt diz liéu dung cho tinh toan, mo
phong
Chuong trinh c6 thé thay ddi quy tic tao gia thong sé quy dao
chan thuc, xay dung cac kich ban muc tiéu da dang nhu: co dong,
chuyén hudéng, ron vong, Xuat phat cing huéng hoic ngiu nhién,. ..
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3.3 Tong hop lwu d6 thuit toan xac dinh s6 quy dao chan thue

Thuét toan xac dinh s6 lugng quy dao chéan thuc phat trién trén co
s& cong cu phan 16p trir SCM cho phép xac dinh sé luong cac 16p
(cum) dua trén dac trung mat do phan bd dit licu thong qua phﬁn tr
dai dién 1a tam 16p (hinh 3.6). Thuat toan Iap lai viéc tinh ham tiém
ning tAm 16p va tham s6 tim; chon tm I6p c6 ham tiém ning 1on
nhit va loai bd cac PDQD “lan can”; tinh toan lai ham tiém ning voi
s6 DDQD con lai; lap lai cho dén khi vét hét tap PDQD dau vao.

U'6c lwgng lai tam 16p
Nhip cic di ligu ban diu (k) = Zh(aig‘f max  {RLzn K)hemgo
- Nhap dau vao tir b dém: =~ vhem(k)
X () ={xi p(K}i=Lm(k);p=1P l‘
- Nhap cac tham sé: {e, B3, &,d; j(K), o} . =
, B> 0;&—Cdc tham sé d¢ hni\ ic Thiet 1ap tap méi X4 (k)
@ f>0ec o do tir 56 cic DDQD con lai

X100 = X N XtWgy;

Gan sb 16p bing sb dir liéu l

N¢ (k) = (k) :h,iem(k) " —
)59 509 =06, 00} i e oyt ing
1 L Rualzn (k)] =Rlzn (K)]

— ~ R (Txexp g dL2n () 5 (T}
e i gl g1 tem ning tam 15p 2. moak) = agr max {Ralzn ()] i}
PLan(l= 3. exp{-coxdizn (). (T} O

 dizy (k;,:xli (1= 1|zn () - (k) Vi d[zn (k). ; (k)] = y |28 (k) X (0

% (K) € X1 (K); h=i

Voi
%i (k) ={xi, p ()}, zn (k) ={zp, p (K)}

Pilzn (K)] <&
or X(k)=@

X&p hang cac tim 16p tiém ning @
Pelzp ()] = max{ P[zp, ()]}, Vh e m(k)

in: s
’\?Ia(rl:)::t Ghi va luu

Ni (k). 7t (k)

Hinh 3.6: Luu d6 thudt todan xdc dinh sé lwong quy dao chan thuc
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3.4 Tong hop luu do thuit tosn lién két PDQP voi quy dao

Luu d6 thuat toan lién két DDQD dua trén cong cu phan 16p trung
binh ¢ m& FCM, véi s6 quy dao thuc N; (k) da xac dinh. Thuat toan
lap lai viéc tinh ma trdn ham lién thuoc F(k) gitta cac tdm I6p quy
dao va tap BDQD. So sanh d¢ léch ham dich Q(k) & budc lap hién
tai va trudc d6 dé dimg vong lip. M&i vong déu tinh lai tim céc 16p
dé ting do chinh xac (hinh 3.10). Két thuc thuat toan, tim cac 16p
duoc tinh toan Ia thong sé quy dao dai dién nhom (cum) DDQDP.

Nhap cic dir lidu ddu vao

- Nhap:1.X (k) ={xj, p (K)}:i =L m(k); p =1, p.
2.N¢ (k).
3. a —He sotrong so
- Cho trudgc: 1. sb vong lap
2.6 —Dochinh xac
3. Thuoc do|Jxj (k) - v (k)
%i (k) ={xj p(K)ki=Lm(k);p=1p

Vi (K) ={vt, p (O}t =1, N¢ (k); p=1p

Khéi tao ma tran cac cip d

lién thugc F (k)
F (k) =[rit (K)],i =L m(k);t = 2,N¢ (k)
Vit yit (k) (;fip d0 lién thudc phai
thoa man 3 diéu kién:

1. 3t:yje (k) > 0; Vie m(k)

2% pgk)=Li=lsm(k)
t=2+Ny (k)

30< 3 zigk)<m(k)
i=1:m(k)

L]
Thiét 1ap méi ma tran: F(k)

F(k) =[rit (k)i =1, m(k);t =2, N (k)

1
If - |xi(k)=ve (k)| >0 Then _
7it (k) = Ntz(k) i) ~ve ()] [2/(a-1)]
121 [ X () =vi ()]
If Hxi (k) _Vt(k)H:O Then 1

Veéiz v (k), vi (K)- 1a tam 16p cia quy dao thir tva th |

(*) — cp 6 lién thugc véi quy dao khac ldy bing 0

U'gc lwgng ham dich Q (k)
Nom)
Q)= 122 _Zl 7t (k) < xi (k) = (k)|

U'éc lwgng df lgch: ¥
_7=[et0-Q"w)|
Q(k), Q (k) -1a hai ham dich & vong Iap hién
thoi va vong lap trude do

Uéc IugﬂTS)cac tham so tam 16p @
> A Kxxi(k)
v (k) =—t )
> k)
1
X (k) ={xj p(k)}i=1m(k); p=1p
ve(K) ={vt, p ()1t =L N¢(k); p=1p

S t=1+Ne (k)

I

Ghi va luu @
X (k) :{Xt(k):yn(kP

Ve (K);t =1+ Ny (K)

Hinh 3.10: Luu d6 thudt todn ding lién két cac PDOD véi qui dao
st dung cong cu phan lop trung binh ¢ — mo.
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3.5 Tong hop luu d6 thuit toan lién két cac tip PDQD da dwoc
phéan 16p v6i quy dao chan thue

Thuat toan lién két thuc hién ghép tap tim 16p DDQD véi quy
dao chan thuc da hinh thanh tir chu ky Xt Iy trudc va phat trién quy
dao. Str dung phuong phap phan 16p trung binh ¢ bang viéc so sanh
sai léch (“d6 twong ddng”) giita tam 16p dai dien V; (k) véidanh sach
quy dao chan thuc 7, (k) da co (hinh 3.12).

Nhan di ligu diu vao
L L7 (K)o 0 GO INE (KD, 1 COTFC)| (), (%) - mng i chiéu i chi s
2 1Ly (K), X (K )T, ot v (K), X (KT %) Zz)é da0 va tham so tam I6p twong

e INECK). Vg i) (K). X (k) (KT}

Hinh thanh tap cdc tim 16p 13 . )
két qua cia SCMA va FCMA (***) — Gan va thay lai chi so
LK) (K)o N (i) (KD (****)- Thict ldp méi cdc tap con
Vi (K)ot (k)v“lth ) )} DDOD lién ket véi quy dao chan thut

l=1t:=1

P Lt

A

Lt=l; t=t (**%)

2. {[Xa (k) va (k) (KT, [ X (K) vy ()7 (K)]
e lXNg (i) (KNG (k) (KD 7N (k) (KOTE (e vy

Hinh 3.12: Luu d6 thudt todn lién két cac PDOP véi quy dao thuc
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Hinh anh mot s6 két qua chuong trinh xtr Iy tong hop, hop nhét
quy dao nhiéu nguon.
eEea+® s S/ EIE

o Quy dao duoc
tong hop, hop
nhéit tai TTXL

Dir liéu quy dao Toe [ 2 | Dwm
chan thyc

s
|
f e Y Di ligu diém
1o N & dau quy dao tai
q / chu ky xi 1y
-

Vi tri quy dao dugc tong
hop, hop nhat theo cac
chu ky xir ly

: -

Hinh 3.13: Thuc hiénxi Iy lién két tam cum PDOP Véi quy dao
tai TTXL qua cdc chu ky nhjp

2
£
5§ 3
oaig s

N .
% o i# a0
. ukdrk | 19160
& ot | Chster: | 507

.« QiGN | 513
Ths gan cha [ | 90

< ‘ i Bing két qua
g o xit Iy theo chu
X —Kw@%{;t ¥ nhip
\ W

et

Dir liéu quy dgo chan y
/ thye (xanh) i

R

&

Dir liéu quy dao tong 71
hop, hop nhit (do) ooz, Dm): | 6807 800

e :
Pon- Aa s | 481565
Vector (Rg-Az):

km

Hinh 3.15: Birc tranh tinh huéng qity dao mMuc tiéu dwoc hop nhat
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3.6 Panh gia két qua nghién ciru loc, bam quy dao da THHN

Theo [89], danh gia chit hrgng duoc xac dinh thong qua tinh day
du cta céc thong tin duge cung cap, gom cac chi tiéu: Kha nang cho
qua; Tinh ddy du cua thong tin dau ra; Do chinh xac cia thong tin va
Yéu cau dap tng thoi gian thyc;

3.6.1 Pdnh gid khd nang cho qua va yéu cau ddp vmg thoi gian thuc

Kha nang cho qua dugc thyc hién trén co so thiét lap tap cac dir
liéu dau vao ung timg chu ky cap nhat doc lap voi sd luong quy dao
chan thuc dau vao “khong biét trude” voi chuong trinh mé phong.

Theo két qua mo phong co ting dan sé luong quy dao chan thyc,
Vv6i cau hinh PC tam trung (Corel5-7500, 8GB RAM, SSD 256GB,
Winl0 64bit); thoi gian xt 1y vai 300 myc ti€éu hoan toan dap ung
yéu cau cua hé thong phong khong vé thoi gian thuc (bang 3.1).

Khi s6 lwong quy dao N, (k) Ién t6i 1000, thoi gian xi Iy t6i da
khoang 7s nho hon nhiéu so véi chu ky cap nhat (khoang 10s) ching
minh kha ning cho qua va kha nang dap tng thoi gian thuc cua
TTXL khi ng dung cong cu PLDL d¢é giai quyét bai toan XLQD.

Bang 3.1: Dit liéu thong ké vé khoang thoi gian XLQD

S6 lugng Khoang thoi gian xtr 1y [ms]

Quy dao | BPDQDP | Khoang | Khoang | Khoang | Khoang | Khoang

chan thuc Nol No2 No3 No4 No5
10 96 <1 <1 <1 <1 <1
50 379 15 15 15 15 15
100 550 17 18 31 45 32
200 850 77 93 80 94 93
300 1625 171 156 187 173 187
500 2701 468 499 398 484 485
800 4211 2140 1986 1995 2240 1991
1000 6715 5600 6123 5931 6658 5834

3.6.2 Pdanh gia vé tinh day di théng tin

Tuong ung véi qua trinh thir nghi€m moé phdng trén, tur dir liu
PDQP nhiéu nguon dau viao duoc téng hop, hop nhat ¢ dau ra
TTXL giir day du théng tin gdm: toa do, tbe do, hudng di va mot sb
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thugc tinh dinh tinh (nhu ma quéc gia, ma hi€u, chung loai, nhan
dang, v.v.) cho hién thi lién tuc, dap tmg cong tac chi huy diéu hanh
va chi thi muc tiéu tai TTXL.
3.6.3 Pdanh gia vé d¢ chinh xdc

Dénh gia vé d6 chinh xac thong tin quy dao di duoc tong hop,
hop nhét trén co s& So sanh sai 1éch cac tham sb quy dao (vi tri, van
téc, hudng di) véi quy dao chan thuc va quy dao gui lén tir ngudn
(hinh 3.16). Quy dao duoc tong hop, hop nhat luén ¢ sai léch nho
hon quy dao tir nguon tin, hay Ia “gan” quy dao chan thuc hon.

Step W0 - -1 Hd1l &pl drge dHd dsp 2
1 (51.30 - 49.40 4.90 42,30 -49.32 4.93 42,06

2 51,14 -49.48 5.20 42,30 51.17 -49.47 5.19 42,11

3 51.02 - 49.61 5.50 42,30 51.05-49.58 5.33 42,53

4 50,94 - 49.76 5.79 42,30 50,57 - 49,80 5.81 42,57

5 50,90 - 49,94 &.09 42,30 50,56 - 49,97 611 42,53

& 50,92 - 50.11 0.10 42,30 50.94 - 50,03 0.09 42,24

7 50,99 - 50.27 0.40 42,30 50.99-50.24 0.37 42,27

g 51.10-50.41 0.70 42,30 51.16-50.32 0.69 42.27

a 51.25-50.50 0.99 42,30 51.31-50.47 0.53 42,10

10 51.42 - 50.55 1.29 42,30 51.45-50.61 1.29 42,45

11 51.60 - 50.55 1.59 42,30 51.54-50.55 1.62 42,63

12 51,77 -50.50 1.88 42,30 51.76 - 50.64 2.08 42.57

13 51,93 -50.44 1,88 42,30 51.858-50.44 1.91 42,67

14 52,10 - 50,39 1,66 42,30 52.13-50.35 1.78 42,14

15 52,27 - 50,33 1.58 42,30 52,30 - 50.27 1.89 42,20

16 52,44 - 50,28 1.88 42,30 52.34 - 50,35 1.79 42,25

17 52,60 - 50,22 1.88 42,30 52.63-50.17 1.86 42,72

18 (52,77 -50.17 1.88 42.30) 52.79-50.12 1.96 42,32 v
Real track: wh CZtrack:

Cac dir ligu quy Cac dir ligu cua quy dao
dao ciia chan thuc sau tong hep, hep nhat

Hinh 3.16: Bang dit liéu cac tham 56 cua quy dao thuc va quy dao
sau tong hop, hop nhat twong ung bang cac phuwong phap PLDL
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Bang dif ligu

SaisBHOdi Sai s van thc

041 km

Sai léch vi tri diém qéu
1 quy dao (tir cac nguon) -
; so0 v6i q.d chan thuc

Sai léch vi tri quy dao
duoc THHN (d6) - i
s0 voi q.d chan thuc . w3
I : sred |

C2track

=
set L.
- -

ichuksl

20

25

45

Realtrack: s

Cetrack

Ok

Hinh 3.17: So sanh sai sé vi tri gitta quy dao chan thyc v6i quy dao
dau vao va quy dao duwoC hop nhat
3.6.4 So sanh véi két qua nghién ciru khdc

So sanh vé6i cong bd [4] “Ung dung mang noron nhén tao trong
xir Iy cap 2 tin tirc ra da” st dung cong cu mang Hopfield trong bai
toan xtr Iy lién két diém diu - quy dao voi thuat toan JPDA va cho
két qua loc bam dap @ng dén 20-25 myc tiéu.

Trong cong trinh [9] “Nghién cuu thuat toan tuong quan va loc
trong bai toan bam da muc ti€u” st dung thuat toan loc UIMM va
GNN can thoi gian lon, trén 100 gidy cho loc bam 100 muc tiéu kho
dap ung ti€u chi thoi gian thyc va kha nang cho qua (hinh 3.18).

Bidu db thivi gian chay GNN va UIMM trén
Matlab
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Hinh 3.18: Trich két qua [9] mé phong tiwong quan va loc trong bam
da muc tiéu (200 quy dqo) st dung thudt toan UIMM va GNN.
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3.7 M6 phéng véi dir li€éu quy dao muc tiéu trén khong

Chuong trinh mo6 phong cho qua trinh THHN quy dao trén duogc
thuc hién voi bo dit liéu muc tiéu rén bién. Dé Kiém tra danh gia giai
thuat, twong tu chuong trinh mé phong dugc thuc hién véi bo di liéu
quy dao phuong tién bay. Cac budc thuc hién van giir nguyén va cé
mot sb diém khac biét: thém théng sé do cao bay, van téc muyc tiéu
lon (trén dudi 1000km/h), chu ky nhip xir Iy ngan hon (10s), cac gi
tri ngudng sai s6 cu ly, hudng bay, van toc... phi hgp muc tiéu bay.

Két qua md phong cho thay: ciing cau hinh phan ctng, thoi gian
thuc hién giai thuat THHN quy dao cua muc tiéu trén khong hay trén
bién co6 cing sb lrgng a twong duong nhau. Véi dic tha hé thdng
quan Iy va canh gii ving troi, s6 luong quy dao may bay trong khu
vuc quan Iy nho (téi 300 [75]), thi giai thuat THHN da xay dung
cling hoan toan dap ung cho TTXL ¢ SCH QC PK-KQ.

3.8 Két luan chwong 3

Chuong Ba kiém tra, danh gia cac két qua nghién ctru Iy thuyét
duoc dé xudt va phat trién tai chuong Hai, gom:

- D3 tong hop va xdy dung hé théng cac luu dd thuat toan: Xac
dinh s6 lwong quy dao chan thyc; Phan chia tap dit liu dau vao theo
s6 lugng quy dao chan thuc; Lién két (ghép) tap con di phan 16p Voi
quy dao chan thuc; Loc, bam va phat trién cac quy dao da duoc tong
hop, hop nhat.

- Panh gia cac két qua nghién ctru duoc thuc hién qua mé phong
dap tng tiéu chi vé& s6 lugng théng qua (ti 1000); tinh thoi gian thyuc
(300-500 quy dao trong dudi 1 gidy); va giit ddy du thong tin cling
nhu sai léch théng tin quy dao sau tong hop hop nhat nho sai léch
ctia quy dao tir nguon tin.

Céc két qua mo phong va tinh toan cho phép két luan ring: bang
voi viée ung dung Iy thuyét KTDL, cac phuong phap PLDL thdng
ké, phan 16p mo, chat luong bai toan XLQD khong chi duoc dam
bao va nang cao theo céac chi ti€u danh gia.
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KET LUAN VA HUONG PHAT TRIEN CUA LUAN AN

Noi dung luan 4n da gioi thiéu khai quat nhitng kién thirc co ban
lién quan tryc tiép dén qua trinh thyc hién dé tai. Trinh bay tong
quan md hinh hé thong da dau do, cac cong doan xir Iy thong tin ra
da, cac thuat toan kinh dién dé thuc hién XLQD va néu ra cac diém
han ché. Luan an tim hiéu nghién ctu Iy thuyét KTDL va tng dung
cac cong cu phan 16p dir liéu trong thuc hién XLQD. Trén co so do,
luan 4n dua ra md hinh tong quat qua trinh XLQD, xdy dung cac
thuat toan dé thuc hién cac budc trong qua trinh, xay dung chuong
trinh mo phong va kiém nghiém danh gia.

Mot s6 két qua nghién ciru chinh ciia ludn an:

1. Pi xay dung m6 hinh ciu tric tong quat qua trinh Xir Iy quy
dao tai Trung tdm xir Iy ctia So chi huy tu dong hoa phi hop véi diéu
kien thyc tién Viet Nam.

2. Ung dung cong cu phan 16p trir (SCM) dé xac dinh chinh xac
s6 luong quy dao chan thuce trong ving quan Iy cua hé théng.

3. Ung dung cong cu phan 16p trung binh ¢ mo (FMC) thuc hién
phan chia nhom va ghép dir lieu DDQD theo quy dao chan thuc; thuc
hién loc, bam va phat trién quy dao.

Huéng phat trién cha luin an:

1. Tiép tuc nghién ctru theo hudng hinh thanh cac bd quy tic xir
Iy m& — thich nghi trong xac dinh cac cap do lién thude giita cac quy
dao dau vao;

2. Xay duyng va hinh thanh cédc ngudng mo¢ — thich nghi trong xac
dinh cic quy dao chan thuc va phan Iop dit liéu — diém dau quy dao
dau vao trong bai toan XLQD. Khi d6, hé thong tinh toan s& con co
thé don gian va dam bao thoi gian thuc voi chat lugng cao hon nita.
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