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TRUNG THONG TIN CHUYEN DONG, THOI GIAN VA MA 3/A

(57) Sang ché dé xuat phuong phap ty dong nhén dang muyc tiu bay dya trén cac thong tin
vat ly (toa do, huong, van tc), thong tin thoi gian va thong tin dinh danh (méa 3/A).
Phuong phap bao gom hai budc: trich xuat dic trung va xay dung mo hinh hoc may. 6]
budc trich xut dic trung, cac dic trung duogc trich xuit bao gém chi muc 6 kinh vi twong
mg v6i toa do, thong tin dudng bay ciia may bay, thong tin thoi gian ngay dém, két hop
véi cac thong tin hudng, van tbc va thong tin dinh danh ma 3/A tao thanh vec-to dac trung
84 chiéu. Vec-to nay dugc dua vao lam dau vao huan luyén mé hinh rimg ngau nhién, cho
phép tu dong gan nhan nhan dang cho muc ti€u bay.

Xay dung mo hinh

Sir dyng md hinh




25795

Linh vie ky thuat dwgc dé cap

Séng ché dé cdp t6i phuong phép ty dong nhian dang cac muc tiéu bay, cu thé
phuong phép st dung cac dic trung chuyén dong vat ly, thong tin thoi gian va thong tin
ma 3/A, dugce Gng dung trong hé théng bam vét muc tidu trong linh vuc vé tinh, din

duong, giao thong van tai, quan su.
Tinh trang ky thuit cta sang ché

Hién nay, & Viét Nam viéc nhan dang muc tiéu van phai thuc hién béng tay, do con
nguoi quyét dinh dua trén kinh nghiém c4 nhan. Trén pham vi toan cau, da c6 mot sd
phuong phdp nhin dang muc tiéu bay dugc dé xuét, tuy nhién, céc phuong phap déu c6
nhitng nhugc diém nhit dinh. Tai cac phuong phap dé Xuét; can x4c dinh nhiing yéu t co
ban nhu dudng bay clia muc tiéu. Phuong thtre tim duong bay cua muc tiéu bay don gian
nhat 13 tir tdp cac duong bay, tinh khoang cach muc tiéu bay téi tit ca cac duong bay va

chon dudng bay gin muc tidu bay nhét (khoang cach nhé nhét).

Tuy nhién cich thirc nay tuong dbi ton kém v& mat chi phi tinh toan (cac phép toan
chiéu vudng goc la cac phép toan co chi phi tinh toén 16n), ddng thoi mdi 1an may bay
thay di toa do thi lai cin di tim lai du’émg bay gan nhét. Hon nita, néu may bay & gan khu
vuce san bay, hodc céc vi tri giao diém clia cac dudng bay, thi théng tin duong bay gin

nhat chua chic di 1a duong bay méy bay dang bam theo

Ddng thoi, viéc Ung dung Tri tué nhén tao ciing duoc tng dé gidi quyét bai toan
nhén dang muc tiéu, cu thé 1a phuong phép st dung cay quyét dinh (decision tree). Tuy
nhién cdy quyét dinh c6 1 nhuoc diém 16n 1a rét nhay cam véi dit liéu, néu dit liéu huén

luyén bi thay dbi c6 thé din dén cdy quyét dinh cho két qué hoan toan khéc cy ban dau.

Dé khic phuc nhiing nhuge diém néu trén, tac gia d& xuét phuong phap ty dong

nhan dang muc tiéu bay dva trén nhing dic trung thong tin chuyén dong, thoi gian va ma
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3/A. Phuong phdp méi v6i kha ning tw dong nhan dang s& gitip t6i wu qué trinh nay, giam

thi€u sai s6t do con nguoi gy ra va nang cao do chinh xac nhin dang.
Ban chat k§ thuit ciia sang ché

Theo mdt phwong 4n thuc hién sang ché, muc tidu cta sang ché nhim dé xuit
phuong phap nhan dang tu d@ng muc ti€u bay dua trén ddc trung thong tin chuyén dong,
thoi gian va ma 3/A. Phuong phéap duogc st dung dé phan loai gan nhan muc tiéu theo tinh
chét hoat dong bay bao gdm céac nhan Quan su / Qubc ndi / Qué canh / Qudc té. Phuong
phap st dung k§ thuat hoc mdy rimg ngiu nhién trén cac ddc trung cua muc ti€éu dugc
trich xuét tir cac thong tin kinh do; vi do; huéng, van tbc, thoi gian va méi 3/A. Tir khong
gian ddc trung ctia muc tidu bay dugc trich xudt tlir cac thong tin vat Iy (kinh do, vi do,
hudng, vén tdc), thoi gian va thong tin dinh danh (ma 3/A), phuong phép s€ di xay dung

mot rimg ngau nhién bao gdm rit nhidu cdy quyét dinh.

Phuong phap dé xuét bao gdm hai buéc co ban:

Budc 1: Trich xuét dac trung: Tai budc nay, can xdy dung khong gian dic trung tir
dAu vao bai toan. Budc nay khac biét & chd

Budc trich xudt dic trung bao gdm cac bude nho

Roi rac hoa thong tin toa d§ trén ludi kinh vi thong qua xay dung luédi rdi rac kinh

vi, sau d6 thuc hién 4nh xa tir toa d6 may bay sang chi muc bang cach thay toa dd may

bay bang cac chi muc 6 ma may bay niam trong;

Trich xuét thong tin duong bay bang cach bd sung thém théng tin cac dudng bay
cit ngang qua mdi 6 trong ludi roi rac kinh vi, toa dd may bay thudc 0 nao thi s& coi nhu
may bay dang bam theo cac dudng bay ciia & d6; tiép d6 ma hoa thong tin duong bay vé

thong tin sb béng ma hoéa nhi phén;
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Trich xuit thong tin thoi gian bay bing cach quy thong tin thdi gian tir gid phut
gidy vé& thanh théng tin ngay dém, voi ngly tir 6h sang t6i 6h tdi, dém tir 6h tbi t6i 6h

sang, ma hoa nhi phdn ngay tuong Gng gia tri 1, dém tuong (ng gia tri 0;

Céc thong tin con lai (huéng, van tde, ma 3/A) duge sir dung truc tiép dé lam diic

trung.

Budc 2: Tap cdy quyét dinh thuc hién bo phiéu; dic trung da trich xut di qua tap
céc cdy quyét dinh ctia md hinh rirng nglu nhién; mdi ciy quyét dinh s& bé phiéu cho mot

nhan dang, tong hop két qua ta s& chon nhan dang nao duoc nhidu cdy bo phiéu nhit.
M3 ta viin tit cAc hinh vé
Hinh 1 biéu dién so db trich xuit dic trung muc tiéu bay.
Hinh 2 minh hoa phuong phap roi rac hoa an do trén ludi kinh Vi.
Hinh 3 minh hoa vec-to dic trung v6i y nghia cac chiu ctia khong gian dic trung.
Hinh 4 mb ta so d6 tdng quan qua trinh hudn luyén mé hinh va s dung md hinh.
M5 ta chi tiét sang ché

Phén sau ddy mo ta chi tiét v& phuong phap tw dong nhan dang muc tiéu bay dya
trén dic trung thong tin chuyén dong, thoi gian va ma 3/A thong qua vi dy, hinh v& va noi

dung dien giai.
Trong sang ché dé xuat, cac thudt ngit dugc hicu nhu sau:

Thong tin dinh danh hay M4 3/A duoc hiéu la mc}f ma dinh danh bdn sb duoc gan
cho tirng may bay theo quy udc trong nganh hang khong dé c6 thé phéan biét cac may bay

v41 nhau;

Cay quyét dinh 12 mot kiéu m6 hinh dy béo cho phép anh xa tir cac quan sat cla sy

vat/hién tuong tdi cac ket ludn ve gia tri muyc tiéu cta sy vat/hién twgng do6. Moi ciy quyét
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dinh vé&i céc dit liéu dau vao s€ cho ra 1 nhin nhan dang. Nhan nhin dang nao dugc nhicu

cdy “bd phi€u” nhat s€ dugc chon 1a nhin ciia muc tiéu.

Céac nhan nhén dang bao gdm: Quan su (may bay thudc Bo6 Qudc phong bay thuc
hién nhiém vu), Qubc ndi (may bay bay gitra cac san bay trong nuéc), Qua canh (may bay
nudc ngodi bay qué cinh qua khong phan Viét Nam), Qudc té (mdy bay bay giita san bay

trong nude va nudce ngoai).

Tham chiéu hinh 4, phuong phép tu dong nhan dang muc tiéu bay dua trén dac

trung thong tin chuyén dong, thoi gian va ma 3/A bao gdm hai bude chinh:

- Bué6e 1: Trich xuét dic trung.

Bué6c nay thuc hién xdy dung khong gian dic trung tir diu vao bai toan.

Céc thong tin ban dau cta 1 muc tiéu bay bao gém: thong tin toa d6 kinh — Vi,
théng tin huéng, van tdc, thong tin thoi gian va thong tin dinh danh ma 3/A (luu y ring
day chi 12 thong tin tai 1 thoi diém nhét dinh). Cac théng tin nay qua chi tiét khong thich
hop dé lam dic trung ctia bai toan, vi vdy ta cin tdng quat hoa thong tin théng qua bude

trich xudt dic trung.

Tham chiéu Hinh 1, minh hoa luu dd thuc hién trich xuét dic trung. Budc trich

xuat dic trung bao gdm cac bude nho sau:

+ Ro1 rac héa thong tin toa do: thdng tin toa do cua muc tiéu bay qua chinh
xéc, néu dua vao l1am dic trung huén luyén mé hinh s& gdy ra tinh trang mo hinh
qua khép véi dit liéu, khéng phan anh dwoc ban chit vin dé. Pé giai quyét nhuoc
diém nay, sang ché dé xudt thyc hién roi rac hoa thong tin trén ludi kinh vi. Cach
thtre roi rac nhu sau:
o Xay dung luéi rdi rac kinh vi bao gdm cac & v6i d6 rong kinh do Ap va vi
do 8. Do rong nay la tuy chinh.
Theo mdt khia canh cua sang ché, tai gia tri do rong kinh d§ &g = 0,5 va

d6 rong vi d6 AB = 0,5° (6 khu vie mién Bic Viét Nam, do rong nay tuong
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duong v6i khoang 52 km theo chiéu ngang va 55 km theo chidu doc), sang
ché cho két qua tét.

Toa dd may bay s& dugc thay bang chi muc 6 ma may bay nim trong, tirc 1a
thuc hién &nh xa tir toa d§ may bay sang chi muc 6.

Theo mot khia canh ctia phuong phap thuc hién sang ché, vi du méy bay toa
do 102°12'50" (102,2138°) va 21°48'34" (21,8094°) s& thudc 6 (204; 43).
Tham chiéu hinh 2 minh hoa luéi roi rac kinh vi va cach thirc 4nh xa tir toa
d6 may bay sang chi muc 6 cho két qua cu thé nhu sau:

102,2138 f 0,5 = 2044276

21,8094 j0,b = 43,6188

Trich xut thong tin dudng bay: Dudng bay ciing 12 mot dic trung kha tdt

¢ thé phan 4nh ban chét muc tiéu bay. Cac loai nhan nhan dang dé cap dén cac

loai muc tiéu bay Uing v6i nhitng dac trung dudng bay khac nhau.

Vi du:

céc chuyén bay Qubc ndi thudng bay theo dudng W1;

céc chuyén bay Qudc té tir phia Bic vé Noi Bai bay theo dudng R474, hoidc céc
chuyén Qué canh sang Lao, Campuchia, Théai Lan tir phia Bién Dong s& bay
theo duong A206.

Tuy nhién, nhu d3 dé cép trén, phuong thic tim dudng bay tur tap cac dudong bay

¢6 nhugc diém ton kém vé chi phi tinh toan do phai thwe hién cac phép toan chiéu

vudng goc. D€ gidi quyét cdc nhuge diém ndy, sang ché dé xuét cach thirc trich

xudt thong tin dudng bay nhu sau:

o V&1 moi 0 trong ludi roi rac kinh vi, bd sung thém thong tin cac dudng bay

cit ngang qua 6 do.

Toa dd mdy bay thudc 6 nao thi s€ coi nhu may bay dang bam theo céac
dudng bay cuia 6 do.

Céach nay gilip giam chi phi tinh toan di rat 16n, vi ta d3 x4y dung sén thong

tin duong bay thudc 6, khong can tinh lai mdi 14n méy bay thay ddi toa do
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ma chi cén truy xuit truc tiép théng tin. Pdng thoi mot 6 s& c6 thé ¢6 nhiéu

dudng bay cit qua, cho phép may bay khong chi gan v6i mot dudng bay

duy nhit ma 13 mét tip céc dudng bay.

Thong tin duong bay 14 thong tin dang van ban, ta cAn ma hoa vé théng tin

sb dya trén cach thire sau:

M&i dudng bay s& twong ting véi mot chidu ctia khong gian dic trung, duoc

ma hoa nhi phan béng hai gia tri 0 hoac 1, cu thé

- Néu may bay khoéng tuwong tng véi dudng bay d6, ma hoéa nhi phan
bang gi4 tri 0;

- Néu may bay twong mg v6i dudng bay, ma hoa nhi phan bing gia tri 1.

Vi du: néu ta o tht ca 3 duong bay W1, R474 va A206, ta s€ ma hoa trén 3

chidu. Néu may bay duoc gan W1 thi dic trung twong ung la (1, 0, 0); gan
R4741a (0, 1, 0); gan A206 1a (0, 0, 1); gan ca 3 duongla (1, 1, 1).

Theo mdt khia canh thye hién phuong an, trong truong hop &p dung tai Viét
Nam véi 78 dudng bay trong lanh thd, thong tin dudng bay tuwong tng voi

ting may bay s& dugc ma hoa trén khong gian 78 chiéu.

Trich xuét thong tin thoi gian bay. Ciing nhu thong tin toa d6, théng tin thoi

gian cia muc tiéu bay tuong ung véi ting di€m toa d6 cling qué chinh xéc, khong

thich hgp dua vao huin luyén mé hinh. O déy sang ché dé xuét quy thong tin thoi

gian tr gid phat gidy vé thanh thong tin ngdy dém, v6i ngay tir 6h sang t6i 6h tbi,

dém tir 6h t6i t6i 6h sang, ma hoa nhi phin ngay tuong Gng gid tri 1, dém tuong

ung gia tri 0.

Thong tin nay dic biét phan anh t6t ddc trung cho cdc chuyén bay Quan sy va

Qudc noi, thudng c6 xu hudng bay ban ngay nhiéu hon.

—+

Céc thong tin con lai (huéng, van tde, ma 3/A) duge st dung truc tiép dé

lam déc trung.
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Tham chiéu hinh 3, sau buéc trich xuét ddc trung, cac ddc trung dugc trich Xuét
bao gdm chi muc 6 kinh vi trong Gng véi toa do, thong tin dudng bay cia may bay, thong
tin thoi gian ngay dém, két hop vdi céc théng tin hudng, van tdc va thong tin dinh danh
ma 3/A tao thanh vec-to dic trung 84 chiéu, bao gém: 2 chiéu chi muc 0 ro1 rac Kinh vi,
78 chidu ma hoa thong tin duong bay, 1 chidu ma hoa thoi gian ngay dém, 2 chidu hudng

vén téc, 1 chidu ma 3/A.
- Budce 2: Tap cdy quyét dinh thuc hién bo phiéu.

Viéc x4y duyng md hinh hoc may tmg dung k¥ thuat hoc may rimg ngiu nhién trén

khong gian dic trung dé xay dung quin thé cay quyét dinh.

Sau khi thuc hién trich xudt dic trung, budc tiép theo 14 hudn luyén md hinh hoc
mdy cho phép tu dong gan nhan cho muc tiéu bay. C4c nhan nhan dang bao gdm: Quan sy
(méy bay thudc B Québc phong bay thuc hién nhiém vu), Qubc ndi (may bay bay giira
cac san bay trong nudc), Qua canh (may bay nudc ngoai bay qua canh qua khong phan

Viét Nam), Qudc té (may bay bay giita san bay trong nudc va nude ngoai).

K§ thuat chinh duoc 4p dung trong sang ché 1a k§ thuat hoc may rirng ngiu nhién,
di xay dung mot quéan thé cdy quyét dinh. Cay quyét dinh ciing 12 mdt mé hinh hoc may,

¢6 thé dugc mo ta nhu sau:
+ Tap dit liéu bicu dién cac d6i tugng dugc khoi tao tai nat goc.

+ Quyét dinh duoc dua ra thong qua phép duyét tir gbe dén 14.

+ Céc nut tuong tng véi quyét dinh ting véi gid tri trudng thude tinh.
+ Nhénh cay biéu dién dau ra ctia quyét dinh hay tip con dif liéu dugc phan

chia twong mg véi quyét dinh nut cha.
+ Nit 14 biéu dién cac nhan 16p.

Quad trinh x4y dung cay quyét dinh, ta cn thuc hién theo cac budc sau:
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+ Xay dung cay:
o Khéi déu, moi dir liéu biéu dién tap cac d6i tuong dd quan sat déu xuét phat
tu géc. ‘
o Chia tap cac dit lidu thanh cdc phin nhé twong tng quyét dinh tng gia tri
truong thudc tinh.
+ Xén canh cay:
o Xéc dinh va loai bd cac nhanh twong tmg dit liéu nhidu hay khong lién quan.

+ Dung dé phan loai:

9
A

o Duyét qua quyét dinh cac thudc tinh thong qua nit trén cdy dén nut 14 dé

xac dinh nhan 16p twong tng.

Ring ngiu nhién duge dé xuit nhim lam giam phuong sai cho phuong phap cay
quyét dinh. Y tudng cua rimg ngau nhién 1 st dung mot quan thé cdy quyét dinh thay vi
chi ding mot cdy dé cai thién tinh 6n dinh va do tin ciy trong bai toan gan nhan.

Vec-to dic trung 84 chiéu chia thong tin dic trung duge trich xudt tir bude 1 duoc
dua vao lam dau vao huin luyén mé hinh ring ngau nhién

Gia st rang bd dir liéu hoc § c6 kich thude n, qua trinh hudn luyén rimg ngiu
nhién duge tién hanh nhu sau:

chia by dit liéu gbc § thanh m tap dit liéu con S, i=1,...,m, mdi tdp c6 kich

thuode n, bfmg cach 14y miu theo phan phdi déu va co su lap lai tir bd dir lidu hoc gbc §.
Léy mau véi su l1ap lai ¢ nghia 1a mdt s6 mau vi du trong b dit li€u géc ¢ thé 1ap lai
trong mdi bd dit lidu con 5;.

Néu n =n, vdi sb luong ban ghi trong b dit liéu gbe di 16n thi voi mdi tap dix
li€u con $; s€ chua ty 18 {1 - Z) ¢ $3.29 s mau vi du trong S, phin dit liu con lai s&
duogc lap lai.

Tién hanh thyc hién:
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+ Tao ngdu nhién cic tip mau dit liéu con cia bd mau dir lidu gbe c6 sy Lap
lai.

+ Huén luyén cac tdp mau dit liéu con st dung mé hinh cdy quyét dinh

+ V6i mot tap dit liéu mdéi, tinh gid tri trung binh du doan cho m&i md hinh.

Khi xét dic trung tot nhit dé phén tach dit lidu tai nut cua cdy quyét dinh, chi chon
ngdu nhién m dic trung trong tong sd M ddc trung. Thong thudng ta s& st dung gid tri
m = /M. Thuc nghiém ciia sang ché gia trj m = /84 ~ g,

Sau khi md hinh rimng ngau nhién duoc hoan thanh huin luyén, dé nhan dang muc
tiéu bay, trudc tién ta trich xudt dic trung trén thong tin muyc tiéu, cho dic trung d6 di qua
tap cac cdy quyét dinh cia md hinh rimg ngdu nhién.

MJi cdy quyét dinh s& b6 phiéu cho mét nhan dang. Viéc bo phiéu duoc
thuc hién biang cach duyét cdy véi ddu vao 13 vec-to dic trung 84 chidu. Két qua
duyét cay la mot nhan dang muc tiéu.

Téng hop két qua ta s& chon nhan dang nao dwoc nhidu cdy b6 phiéu nht.

Trong trudng hop co6 nhiéu hon mot nhan dang co cung sb phiéu nhiéu nhét,

chon ngau nhién mot trong cac nhén dang do.

-10-
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Yéu cau bao ho

1. Phuong phap tu dong nhin dang muc tiéu bay dya trén dic trung thong tin chuyén

dong, thoi gian va ma 3/A dugc dé xuét bao gdm hai budc co ban:

bude 1: trich xuét dic trung: xay dung khong gian ddc trung tir dau vao bai toan,

budc nay bao gom céc bude nhod

roi rac hoa thong tin toa do trén ludi kinh vi thong qua x4y dung ludi roi rac kinh
vi, sau do6 thuc hién 4nh xa tir toa d0 may bay sang chi muc bang cach thay toa do may

bay bang cac chi myuc 6 ma may bay nam trong;

trich xuét thong tin dudng bay bing cach bd sung thém thong tin cac duong bay
cit ngang qua mdi 6 trong ludi roi rac kinh vi, toa do may bay thudc 6 nao thi s&€ coi nhu
may bay dang bam theo cac dudong bay cta & do; tiép d6 ma hoa thdng tin dudng bay vé

thong tin s6 bing ma héa nhi phan;

trich xuét thong tin thoi gian bay bang cach quy thong tin thoi gian tir gio' phut
gidy vé thanh thong tin ngay dém, v6i ngay tir 6h sang tGi 6h tbi, dém tir 6h tbi t6i 6h

sang, ma hoa nhi phan ngay tuong Gng gia tri 1, dém tuong Ung gia tri 0;

cac thong tin con lai (hudng, van tbc, ma 3/A) duoc st dung truc tiép dé lam dac

trung;

budc 2: tap cay quyét dinh thuc hién bd phiéu, cu thé can thuc hién huén luyén tap
cdy quyét dinh st dung dit liéu dau vao la vec-to ddc trung 84 chiéu thu dugc tir bude

trich xuét dac trung;

cho dic trung da trich xudt di qua tap céc ciy quyét dinh ctia m6 hinh rimg ngiu
nhién; mdi cdy quyét dinh s& bo phiéu cho mot nhan dang, téng hop két qua ta s& chon

nhén dang nao dugc nhicu cay bo phicu nhat,.

“11-



25795

2. Phuong phép ty ddong nhdn dang muc ti€u bay theo diém 1 dya trén dic trung
thong tin chuyén dong, thoi gian va ma 3/A trong do, tai budec trich xuét dic trung, ludi
kinh vi dugc chia ¢6 kich thude do rong kinh d9 Ap = 8,5° va do rong vi do Af = 0,5%,
va qua trinh ma héa théng tin dudng bay dugce thuc hién trén khong gian 78 chiéu.
3. Phuong phap tu dong nhan dang muyc tiéu bay dua trén déc trung thong tin chuyén
dong, thoi gian va ma 3/A theo diém 1, trong d6 rimg ngiu nhién duge xay dung bang
cach

tao ngau nhién cac tdp mau dit liéu con ctia bd mau dit liéu géc c6 su lap lai;

huén luyén cac tdp mau dit liéu con st dung md hinh cay quyét dinh;

v&i mot tap dit 1iéu mai, tinh gia tri trung binh du doédn cho mdi md hinh,
4. Phuong phép tu dong nhén dang muc tiéu bay dua trén dic trung thong tin chuyén
dong, thoi gian va ma 3/A theo diém 1, trong do tai budce tap cay quyét dinh thuc hién bd
phiéu, truong hop ¢6 nhiéu hon mdt nhan dang c6 cling s6 phiéu nhiéu nhét, chon ngu

nhién mdt trong cac nhan dang do.
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Hinh vé

Thoéng tin toa dd Thongtin 6 kinhvi  Thong tin thoi gian tvong
| * ng v&i diém toa do

!

? o ;

*, W
Thong tin tap duong Thong tin ngay dém

Thong tin 6 kinh vi
bay ma hoa ma hoda
Hinh 1
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Toa do kinh vi cua diém I duoc chuyén veé toa do
o trong ludi kinh vi roi rac
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Hinh 2

Dac trung Dac trung DPac trung
chi muc 6 thoigian  van téce

[f1,f2, f3,f4, ..., f80, f81, {82, f83, f84]

Dac trung Dac trung Dac trung
duong bay hudng ma 3/A

Hinh 3

-14-



25795

Xay duwng mo hinh

Tap thong { < ] Tap vec-to
tin muc > “—) dictrung >
tiéu bay =

S dung mo hinh

Théne ti = Nhan dang cta

Thon%’fm Vec-to dic . : A gb

m\,tl}c iéu trong  ———> — l’ﬂUC tIE.iS ayA’
ay (nhiéu phiéu nhat)

Tap cay
quyét dinh

Hinh 4
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