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This paper presents the application of sequential analysis theory to ensure
target detection quality characterized by the probability of correct detection
and false alarm rate at surveillance radar stations. Based on the analysis and
evaluation of common uncertainty factors and corresponding mitigation
strategies, several sequential decision-making algorithm variants are
proposed to suit practical deployment conditions. The study shows that,
under uncertainty in the signal-to-noise ratio, detection quality can be
maintained through various approaches. However, when real-time
computational feasibility becomes a critical requirement, one of two
strategies may be selected depending on the operational objective. If the
goal is to achieve average detection performance with minimal observation
time, the strategy using an averaged likelihood ratio over the full sequence
of observation cycles is appropriate. In contrast, when robustness against
worst-case scenarios is needed, the approach employing the likelihood ratio
associated with the nearest neighboring hypothesis is preferred. Compared
to other commonly used uncertainty-handling approaches, this method
features a simpler structure, significantly lower computational load, and
only a marginal increase in decision time. Both approaches are applicable to
existing surveillance radars in Vietnam.
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Bai béo trinh bay viéc ung dung Iy thuyet phan tich lan lugt nham dam bao
chat luong phat hién (bao gém xac suét phat hién dung va bo dong Iam) tai
cac dai ra da canh gi6i. Trén co sé phan tich va khao sat cac yéu té bét dinh
thuong gdp cung véi cac bién phap khic phuc twong tng, dé xuit mot sb
phuong 4n thuat toan ra quyét dinh lan luot phi hop vai diéu kién ang dung
thuc té. Két qua nghién ctru cho thiy, trong diéu kién bat dinh vé ty s6
“tin/tap”, chét luwong phat hién co thé duge dam bao thong qua nhiéu hudng
khac nhau. Tuy nhién, khi kha ning tinh toan trong thoi gian thyc 1a yéu cau
then chét, c6 thé can nhic lya chon mét trong hai phuong an tiy theo muc
tiéu van hanh. Néu muc tiéu 13 dat chét lwong trung binh véi thoi gian ra
quyét dinh tdi thiéu, phuong an st dung trung binh ty s6 hop 1y trén toan bd
chudi quan sat 1a pht hop. Nguoc lai, néu can bao dam chét lugng trong cac
tinh huéng bat lgi, phuong an st dung ty sé hop 1y tng voi gia thuyét lan
can gan nhét s& dugc uu tién. So véi cac bién phap khic phuc tinh bat dinh
pho bién hién c6, phuong 4n nay co céu trac don gian, yéu ciu tinh toan
thip hon ma khong lam tang dang ké thoi gian ra quyét dinh. Ca hai phuong
an trén déu c6 tiém nang ung dung trong cac ra da canh gigi hién co cua
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1. Giéi thiéu
Ky hiéu H;, H{ (i =0, 1) 1a céc gia thuyét c6 va khong c6 muc tiéu cing cac quyét dinh
tuong rng. Viéc dam bao chat lugng phat hién (CLPH) theo yéu cau dugc mo ta nhu sau:
F=P{H,//H,}<F"; D=P{H; /H, }>D" (1)

Trong d6: D, F va D*, F* 1an luot 1a Xac suat phét hién diing (XSPHD), xac suit bio dong lam
(XSBDL) va cic gia tri can dap tmg.

V6i timg dung ra da no6i chung, va ra da canh gioi ndi riéng, viéc ra quyet dinh sai c6 thé din dén
nhiing hau qua nghiém trong. Vi vay, van dé dam bao CLPH trong moi diéu kién quan st ludn la
van dé dugc quan tam nghién ctru. Cac giai phap theo huéng nang cao kha nang thu thap thong tin
cua dai ra da thuong kéo theo nhirng doi hoi cao vé mirc d phire tap, gia thanh hé thong. Mit khac,
do bi gidi han boi cac yéu t6 khach quan, chii quan vé k§ thuat cong ngh¢ nén cac giai phap nay chi
gop phan nang cao CLPH noi chung chir khong dam bao dugc yéu cau cua nguoi sir dung trong cac
diéu kién quan sat khac nhau. Dé khic phuc phan nao van dé nay, viéc ra quyet dinh voi thoi gian
quan sat cd dinh & cic dai ra da trudc ddy thuong duoc thyc hién theo tiéu chuan Neyman-Pirson:
“lam cyc dai XSPHD vo6i mirc XSBDL khong vuot qua gia tri yéu cau” [1].

Vé6i mot cach tiép can khac, viée dap ung CLPH co thé thyuc hién bang cach “kéo dai thoi gian
quan sat dé - tang luong thong tin vé muyc tiéu”. Theo huéng ndy co nhiéu cong trinh nghién ciru xay
dung quy tic ra quyét dinh trén co so ly thuyét phan tich lan lugt do nha bac hoc Wald khoi xudng
[2]. C6 thé 1iét ké mot s6 cong trinh dién hinh trong thoi gian gan ddy nhu: [3] — [7] - phat trién vé
1y thuyet co s6, [8] — [15] - dinh hudng tmg dung trong ra da. Vi bai toan phat hién, thuat toan ra
quyét dinh 1an luot (TTLL) duoc xdy dung dua trén co sé so sanh ty so hop 1y (TSHL) tinh lan luot
cho chudi cac chu ky quan sat (CKQS) va so sanh véi hai ngudng quyét dinh. Trong 1y thuyét phan
tich 1an luot, no dugc goi 1a Sequential Probability Ratio Test (SPRT) [2].

Khi ham hop 1y (HHL) va TSHL xéc dinh 16 rang dén timg tham sb thi TTLL cho phép dap
tng CLPH theo yéu cau (1) véi s6 CKQS nhé hon kha nhiéu so voi cac thuat toan phat hién voi
s0 CKQS c¢b dinh [8], [10] — [15]. Tuy nhién, trong phat hién ¢ cac dai ra da canh gioi, tin hi¢u
dung dé dua ra quyét dinh phat hién (sau xu ly t6i wru hodc gan tdi wu) 1a dai luong ngdu nhién
v6i phan bd phu thude vao nhidu yéu té bit dinh khac nhau va kho ¢ thé mé ta dugc dudi dang
tudng minh hoan toan [1]. Kiém tra gia thuyét théng ké khi HHL c6 dang phtrc tap ludn 14 van dé
khé khin, cach giai quyét va hiéu qua mang lai phy thuoc nhiéu vao kha ning khic phuc tinh bat
dinh va kiéu thuét toan ra quyét dinh duoc lua chon. Véi TTLL, ¢6 thé st dung mot sb phuong
an nhu: MSPRT (Mixure SPRT) [2], [7], GSPRT (Generalized SPRT) [3], [6], [7] va AGPSRT
(Adaptive SPRT) [6], [7]. Mac du vdy, cho dén nay chwa co phuong an TTLL nao 1a t6i wu duy
nhat. Tinh can t6i uu ciing nhu hiéu qua cac phuong an nay chi duoc ching minh bang giai tich
trong mot sO diéu kién gi61 han. Truong hop chung, hiéu qua cua ching thuong dugc danh gia
bang cach md phong thong ké. Ngoai ra, mirc d§ phure tap cung kha nang dap ung thoi gian thuce
cua cac phuong an TTLL cling la mot véan dé can quan tAm. Chinh vi vy, dé 4p dung TTLL vao
thue té€ doi hoi nhitng khao sat lya chon phu hop vai bai toan dat ra.

Trong bai bao nay, ching toi phén tich cic yéu td bét dinh trong bai toan phat hién muc tiéu &
c4c dai ra da canh giéi, tir 46 x4c dinh yéu t6 bat dinh chu chdt can giai quyét 13 ty sb tin trén tap
(S/N). V61 muc ti€u 1a lya chon ra phuong an TTLL dap muc XSPHD va XSBDL véi dung lugng
tinh todn don gian nhat ma thoi gian quan sat khong bi keo dai dang ké, ching toi xay dung cac
phuong an TTLL véi cac gidi phap khéc phuc tinh bat dinh di néu. Tir d6 thuc hién khao sat, danh
gia va dua ra khuyen céo vé viée lya chon phuong 4n TTLL mdt cach phu hop theo yéu cau cua
nguoi str dung (yéu cau van hanh). Két qua nghién ctru cho thay, cic thuat toan GSPTR va ASPTR
cho phép dap tmg CLPH v&i cac tinh hudng quan sat khac nhau. Tuy nhién, chung doi hoi nhiéu
kénh xtr 1y voi dung lugng tinh toan phirc tap, khé trién khai trong cac ra da canh gi6i. Viéc giam
thiéu dung lugng tinh toan theo hudng lay trung binh HHL theo timg CKQS khéng mang lai hi¢u
qua mong mudn. Viéc sir dung MSPTR cho thoi gian quan sat nho nhat, tuy nhién n6 chi cho phép
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dap tng CLPH theo ¥ nghia trung binh, dong thoi, do phai xtr Iy da kénh nén dung luong tinh toan
ciing 16n. Bé dap ung CLPH trong ca cac tinh hudng xu, TTLL dugc st dung theo phwong 4n so
sanh v6i gia thuyét 1an can gan nhat (phuong 4n Minimax). So véi hai phuong an dang tmg dung
phd bién 1a GSPRT va ASPRT, phuong an nay chi dung mot kénh xtr ly don gian, cho phép dé
dang thay (101 tham s6 ma s6 CKQS cén thiét dé ra quyet dinh khéng khac nhiéu.

Phan tiép theo cuia bai bao duoc bd cuc nhu sau: Phan 2 tap trung vao phan tich, xdy dung cac
phuong an thuét toan ra quyét dinh lan luot trong diéu kién bét dinh vé ty so tin trén tap. Phén 3
trinh bay vé két qua khao sat va phan tich danh gia. Cudi cing 1a phan Két luan.

2. Phuwong phap nghién ciu
2.1. Phan tich yéu t6 bét dinh trong bai todn phdt hign muc tiéu ciia cdc dai ra da canh gidi

Trong cac dai ra da canh giGi, qua trinh tim kiém phat hién diém diu muc tiéu duoc thuc hién
theo tung CKQS. Goi “z_" 1a ket qua xur ly ¢ CKQS tha “m” (m = 1,2, ...), thi sau “n” CKQS
s& nhan dugc tip “n” tin hiéu “Z™ = [Z,,; m = 1 + n]”. Do CKQS thudng 16n hon nhiéu so
Vi thoi gian thang giang cua tin hiéu nén c6 thé coi cac thanh phan cua “Z™ 1a doc 1ap [1]. Khi
d6, HHL va TSHL duoc xac dinh theo biéu thic:

f(Z‘”)/Hi):ﬁf(Zm/Hi), i=01; (2.9)
f(Z"/H,) 1~ F(Z,/H,). f(Z,/H,) .

A@Z™) = (2.b)

12t m A Ty

Trong d6: f(Zm/H;), f(Z™/H;) (i = 0,1) va A(Zy,), A(Z™) 1a HHL va TSHL tinh riéng
cho “Z,,,” va cho “Z(M”,

Khi HHL va TSHL xéc dinh dén timg tham sb, TTLL véi yéu cau (1) duoc trién khai kha don
gian bang cach so sanh TSHL v&i cac ngudng twong Gmg [2]:
“H =H/ néu A(Z(n)) >Al = II::)* y H =H{ néu A(Z(n)) <AO0 = i: :::)* ' (3)

Va H =H’ NéU A0" < A(Z™) < AT

Trong d6: H: 1a ky hiéu quyét dinh chuyén CKQS tiép theo; Ai*, i=0,1 1a cic ngudng ra
quyét dinh véi gia tri cu thé nham déap tng yéu cau (1).

Véi ra da canh gidi, viéc xtr 1y tin hiéu trong mdi CKQS dugc thyc hién theo cac thuat toan t6i
uu hodc gan téi wu [1]. Vi du: xir 1y theo timg xung (tinh tich phan twrong quan hogc loc phdi hop);
xu Iy chum xung (loc nhiéu, tich lity chum xung...). Két qua xir 1y ctia mdi CKQS “Z,,, = N 1a tap
nén trong tru’crng hop khong c6 muc tiéu hodc hén hop tin + tap “Z,, = N + S,,;” - trudng hop c6
muc tiéu. Goi & 1a cuong do tap nén, o2 - cuong do cua tin hiéu phan xa, nhu vay, HHL phuy
thudc vao o va of. Do muc tap nén & mdi ving quan sat c6 thé uée lugng dugc nén gia tri “Z,,”
thuong duoc chuan hoa theo mirc nay. Khi 6, HHL hoan toan xéac dinh véi gia thuyét H, va phu
thudc vao ty s6 S/N dbi véi Hy, cu thé voi ra da xur 1y twong can 1a [1]:

2 2 ol 2E
f(Z,/H,)=2, exp(—Zij L (2, /Hy,y)= lf—m]/exp(_Z(fIy)J; r=—=—=2>y (4)

o, N

Trong dé: y;- gid tri S/N t6i thiéu can thiét dé co6 thé phat hién.

Luu ¥ rang, tai mot 6 cy li nhét dinh, cuong do tin hiéu phan xa phuy thudc vao dién tich phan
xa hiéu dung (DTPXHD) cua muyc tiéu, nén “y” 1a tham s6 bat dinh. Trong thuat toan ra quyét
dinh voi thoi gian quan sat c6 dinh theo tiéu chuan Neyman-Pirson, yéu cau dt ra 1a 6n dinh murc
XSBDBL va lam cuc dai XSPHD nén viéc khic phuc tinh bét dinh theo “y” thudng khong duoc
dit ra ma chi duoc quan tdm khi tinh toan dic tuyén phat hién “D(y)”. Tuy nhién, néu can dap
{ng ca cip chi tiéu CLPH theo (1) thi yéu t6 bét dinh nay nhét dinh can duoc tinh ton dén.
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2.2. Xdy dwng cdc phwong dn thudt todn ra quyét dinh lan lwot

V(’yj ra da cénh giai, thgo thong tin vé DTPX!—|D cua cac loai muc tiéq can phat hiéq va tham sb
thuc té cua h¢ thong, & moi cu li xac dinh c6 thé quy gia tri S/N chua biét thanh mot s6 luong hiru
han “L” cac gia tri xac dinh “y € [y,; k = 1+ L]” véi xac suat “Pf = P{y = y,.}. Coi “y, = 07,
ta co “L + 1” gia thuyet thong ké don gian “G;, | = 0 + L” tmg véi cac HHL tuong minh:

n

RSN IS TR P
(@je)= 1@~ Zo oo -5 522 ®

| m=1

Luu y rang “Go, = H,” 1a gia thuyét ko c6 muc tiéu con “G,” — cac gia thuyét ton tai muc tiéu
c6 DTPXHD tuong tng voi tham sé <, ” (k=1+L). Nhu vay, gia thuyét phtc tap “H;” dugc
coi 1a tong cac gia thuyét don gian thanh phan “H; = Y'k_, G,”. Viéc khic phuc tinh bat dinh &
day 1a tim cach thay thé HHL ung véi “H,” bang mot ham tuong minh nao d6 trén co s cac
dang HHL d3 biét, tir d6 x4c dinh TSHL va trién khai TTLL (3). Sau dy, ta s& lan lugt xem xét
cac phuong an dién hinh va danh gia tinh kha thi ciia chung.

Dau tién, sir dung cach khic phuc tinh bt dinh theo tham s6 thudng dung khi tong hop thuat
toan phat hién muc tiéu ra da [1], tai mdi CKQStacé:

F(2,/ Hl)zT F(2, 1 Hyy) f (7/)d;/:kZL:Plkf(Zm /%) ©)

Ymin

Tir ddy, ta nhan dwoc phuong an TTLL dau tién (Phuong 4n 1 — SPRT1):

A(Z") = HP ZL J 72| (7)

2(1+7 )

C6 thé nhan thiy, viéc thay thé theo phwong 4n (7) chi hudng t6i viée cu thé héa TSHL cho
timg CKQS va kho c6 thé mang lai hiéu qua mong muén. Véi TTL, HHL duoc tinh theo chudi
CKQS nén viéc khic phuc tinh bat dinh ciing phai duoc thuc hién theo goc do nay. Nhu vay,
HHL Gng voi gia thuyét “H,” can dugc thay thé dudi dang:

(20 11)= T £([29]1H7) 1 ()dr = 3R (2 o)
k=1

Vmin

Tir dy ta nhan dugc phuong an TTLL tiép theo (Phuong 4n 2 - MSPTR):

n

L 1 n 7,
A(Z" D= R (—j exp| > 7, |. (8)
228 57 ) s
Cach thay thé TSHL theo (8) twong ung voi ky thuat MSPRT trong ly thuyét ra quyét dinh lan
luot [7]. V€ nguyén tac, nd chi cho phép dap ung CLPH theo y nghia “trung binh”:

F:P{HI/GO}SF*; D:ZL:PlkP{Hf/Gk}ZD*- )
k=1

Tuy nhién, v6i cac dai ra da canh gi6i, viéc bo sot muc tiéu trong cac tinh huéng x4u ciing 1a
mot yéu to kho chap nhan. Nhu vay, can dam bao CLPH mdt cach chét ché hon:

le—P{H*/G }<F"; D, :1—P{H*/G }>D", k=1-L (10)

Dé dap tmg (10), can st dung thém thong tin vé HHL tinh cho ting tinh huéng muc tiéu. Theo
huéng nay, c6 thé can nhic lya chon giai phap kiéu GSPRT hodc ASPRT. i )

Trong phuong an GSPRT, HHL dugc thay bang gia tri cuc dai tai mdi thoi diém ra quyét dinh

[31, [6], [7]. Van dung cho bai toan dang xét, ta c6 phuong 4&n TTLL sau (phuong an 3 - GSPTR):

f (Z(”) /H )— f (Z(”) /ykmax) voi k™ =arg max{ f (Z(") 1y, )} : (11.a)

k=1+L
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oy [ 1) _Jem N
AZ )_[1+ ]e 2( — N7, (11.b)

1+ ¥ e ) mal

Vi ASPRT, viéce khic phuc tinh bat dinh duoc thuc hién bang cach léy udc lugng theo chudi
cac gia tri tin hiéu nhan dugc tai cac CKQS trude do [6], [7]. Van dung cho bai toan dang xét, ta
c6 phuong an 4 - ASPTR:

 max

P =argmax{ £ (21 y, )} (12.2)

k=1+L
n

f(zm /?;m—l) l n -

A(Z"M) =1t =— exp(zL‘}Z;]. (12.b)
[T ([27) %) T10+5m) 1 2(1+ 704)

m=1 m=1

O day, ta co mot s nhan xét nhu sau. V& nguyén tic, cdc phuong an GSPTR va ASPTR cho
phép kiém soat 15i dén tung tinh hubng muc tiéu. Trong d6, GSPTR co diém yéu 1a viéc xéac
dinh diéu chinh ngudng rat phuc tap, thuong chi co thé thyc hién bang mé phong, ASPTR
duoc chimg minh dat can tdi wu trong mot sd tinh hudng nhét dinh [6], [7]. Ca ba phuong an
MSPTR, GSPTR va ASPTR déu doi hoi xtr 1y da kénh, riéng ASPTR doi hoi thém budc ude
luong nén qua trinh tinh toan kha phic tap, tuy nhién né cho phép khic phuc tinh bat dinh
trong nhiéu tinh hubng phtrc tap hon. Vi ra da canh gi6i, sé lwong 6 phan giai cAn giam sat 1a
rat 1on nén chi nén lya chon cac thuét toan phtc tap khi cong cu tinh toan cho phép va hiéu qua
mang lai cao.

Trong bai toan phat hién muc ti€u dang xem xét, do sy khac biét gilta cac phuong an muc tiéu
va nhiéu chi thé hién qua mot tham sb 1a ty s& S/N nén chat lugng phét hién co tinh chit dong
bién v6i tham s6 nay. Nhu vay, c6 thé suy nghi vé mot phuong an TTLL don gian hon ma van
dap tmg duoc yéu cau dit ra. Cu thé, dé giam thiéu mirc d6 phirc tap va dung luong tinh toan, ta
s& dung chién lugc minimax — tire 1a dam bao yéu ciu dat ra trong tinh huéng “x4u nhat”. Nhugc
diém cua phuong an nay 13, v6i cac tinh hudng “tdt hon” — thoi gian ra quyét dinh co thé khong
t6i wu. Tuy nhién, véi cac Gmg dung thuc té, tinh t&i wu khong phai 1a yéu t6 hang diu, van dé
quan trong la: thuét toan co thé trién khai va lam viéc on dinh. Ngoai ra, voi diéu kién tuong dédi
ddng nhit cta bai toan phat hién muyc tiéu trén nén tap, c6 thé hy vong rang, mic do ton that
trong céac tinh huéng khong phai x4u nhét s& & mirc chip nhin duoc. Nhu vy, thay vi tinh toan
nhiéu gia tri HHL hoic TSHL tng véi cac gia tri “S/N” khac nhau, ta s& chon mot gia tri dai dién
ng Vvoi tinh huéng xau nhat “y,.. = ¥,”, tr 46 xac dinh HHL va TSHL theo cong thirc
(phuong an 5 — MinMaxSPRT):

Hf(zmlj/mima) 1 n
A(Z n)) —_m=l _ exp Z ymima ZZ . (13)

Hf([z(”)]/y) g(wmm) 2L Vi)

Trong phan ’tiép theo, chung tdi s€ khao sat danh gia hiéu qua cua 5 phuong an TTLL trén, tur
d6 dua ra khuyén cao vé kha nang ap dung chiing trong cac dai ra da canh gioi.

3. Két qua khao sat va danh gia
3.1. Mé ta diéu kign khdo sdt

Viée khao sat duge thyc hién bang phuong phap m6 phong théng ké cho TTLL (2) v6i ndm
phuong an khac phuc tinh bat dinh da trinh bay ¢ phan 2. Cac tham so thuc hién khao sat la:
+XSBDL “F = 1 — P{Gg/Go}” va s6 CKQS trung binh khi khong c6 muc tiéu “NO = N,”;
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+ XSPHD trong diéu kién quan sat tirng loai muc tiéu khac nhau “Dy = 1 — P{G{/G,}” va sb
CKQS trung binh trong truong hop tuong tng “N,.” (k = 1 + L);
+ Trung binh XSPHD “D = Yk _, PFD,” va s6 CKQS “N1 = % L_ N’ khi c6 muc tiéu.

3.2. Két qua khdo sdt

Két qua dua ra duédi day dugc thuc hién trong diéu kién sau:

+ Tin hiéu nhan duoc sau xtr Iy va chun hoa & mdi chu ky quan sat c6 phan bd dang (4);

+ Coi x4c suét cac phuong an muyc tiéu 1a gidéng nhau: P = const; k =1+ 5 (L = 5).

+ Viéc khao sat duoc thuc hién cho tap gia thuyét G;; [ = 0,1 + 5 véi gia tri S/N tuong ung la
[y;1 =0+ 5] =[0;1;2; 6; 12; 24]. S6 vong 1ap thong ké thuc hién cho mbi tinh hudng 1a 10°.

Do gi6i han vé dung luong bai bao nén ¢ diy chiing toi chi dua ra két qua khao sat cho 3 tinh
hudng dién hinh la: F* << 1 — D* (Bang 1), F* = 1 — D*(Bang 2) va F* >> 1 — D* (Bang 3).

Bang 1. Két qua mé phong cho 5 phwong én véi D= 0,85 va F =107

Diéu kién quan sit G, Gia tri
Céac phuwong an TTLL trung
G, G, G, G, G, G binh
1- P{G;; /G, } 5e-5 0,136 0611 0955 0,988 0,997 0,738
SPRT1
N, 2,909 7,439 7,399 3,003 1,972 1465 4,274
P{G; /G, } 2,1e-4 06 0861 0982 0995 0,999 0,887
MSTR
N, 4,842 15955 8,783 3,175 1,992 1468 6,275
P{G;/G, | 64e-4 0881 0986 1 1 1 0973
GSTR
N, 11,08 20,887 9,188 3,061 1,939 1443 7,304
- P{Gg /G, } 51e-4 0875 0,985 1 1 1 0972
ASTR
N, 10,864 21,796 9,802 3,215 1986 1,463 7,652
_ P{Gg /G, } 5,1e-4 0,88 0,986 1 1 1 0973
MinmaxSPTR
N, 11,07 21,441 10062 3646 228 1628 7811

3.3. Phdn tich danh gid

Tir két qua md phong dua ra 6 cac Bang 1 - 3, ta rat ra mot sd nhdn xét sau:

— Ca 5 phuong an déu cho phép dép tmg mirc XSBDL theo yéu cau. Pong thoi, khi ty sb S/N
tang, XSPHD ting va trung binh s6 CKQS giam. Diéu nay thé hién sy ding dan cua viéc trién
khai thuét toan va qua trinh moé phdng.

— Phuong 4an SPTR1 khong cho két qua mong mudn: khéng dap tmg yéu cau vé XSPHD theo
¥ nghia trung binh, xac suit bo sot muc tiéu khi ty s6 S/N nho 1a khong chap nhan dugc.

— Phuong an MSPTR dép tng dugc yéu cau vé XSPHD theo ¥ nghia trung binh (9) véi sb
CKQS can thiét dé ra quyét dinh nho nhat so voi cac phuong an con lai (dic biét 1a trong tinh
hudng khong c6 muc tiéu). Tuy nhién, khi ty s S/N nho, kha ning bé sét muc tiéu cao so véi
mirc can dam bao - yéu cau (10) khong duoc dap tmg day du.

— Céc phuong 4n GSPTR, ASPTR, va MinMaxSPRT déu cho phép déap mg dugc yéu ciu vé
XSPHD trong tit ca cac tinh huéng quan sat khac nhau — dap ng day du yéu cau (10). Xét theo
trung binh tong thé s6 CKQS can thiét dé ra quyét dinh cta cac phwong an duoc sip xép theo thir
tu tang dan nhu sau: GSPRT, ASPRT, MinMaxSPRT. Tuy nhién, su khac biét giita ba phuong an
1a khong nhiéu.
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Bang 2. Két qui mé phong cho 5 phuwong dn véi D= 0,9 va F = 0,1

Diéu kién quan sit G, Gia tri
Cac phwong an trung
p g GO Gl G2 G3 G4 GS binh
1-P{G, /G, | 0012 0326 0698 0966 0993 0998 0,796
SPRT1
N, 3152 4563 3861 1996 1473 1225 2,624
1-P{G, /G, | 002 0685 0908 0992 0998 1 0917
MSTR
N, 5542 7,801 4596 2019 1477 123 3,424
1-P{G, /G, | 0056 0916 0992 1 1 1 0982
GSTR
N, 11,189 8642 4311 1913 1427 121 3,501
1-P{G, /G, | 0053 0914 0992 1 1 1 0981
ASTR
N, 11,138 8,864 4,435 1936 1435 1211 3,576
_ 1-P{G, /G, | 005 0918 0992 1 1 1 0982
MinmaxSPTR
N, 1131 8923 4516 2025 15 1242 3641
Bang 3. Két qud mé phong cho 5 phwong dn véi D™= 0,999 va F = 0,15
Diéu kién quan sit G, Gia tri
Cac phwong an trung
P 8 G, G G, G, G, G, binh
1-P{G, /G, | 0017 0536 0954 1 1 1 0898
SPRT1
N, 8414 11,669 6018 1995 1448 1214 4,469
1-P{G, /G, | 0032  099% 1 1 1 1 0999
MSTR
N, 26,515 12467 4,94 1697 1438 1209 4,404
1-P{G, /G, | 0081 0999 1 1 1 1 1
GSTR
N, 32234 914 4037 1834 1398 1,194 3521
1-P{G, /G, | 0076 0999 1 1 1 1 1
ASTR _ -
N, 32,348 9365 4,138 1849 1,404 1194 359
_ 1-P{G, /G, | 0076 0999 1 1 1 1 1
MinmaxSPTR
N, 32558 9425 4,22 1927 1444 1221 3,647

4. Két luan

bé dap ung yéu cAu vé chat lugng phat hién trong diéu kién bét dinh vé ty s6 tin trén tap, co
thé can nhic 4p dung mot trong bbén phuong an thuét toan ra quyét dinh 1an lugt gdm: MSPTR,
GSPRT, ASPRT va MinMaxSPRT. Trong trudng hop chi can dam bao chat lwong phat hién theo
¥ nghia trung binh, phuong an MSPTR 1a Iya chon phtt hgp nhd kha ning rit ngén thoi gian ra
quyét dinh. V& mat tinh toan, MSPTR yéu cdu xtr 1y da kénh nhung khong doi hoi nhiéu khau so
sanh hay udc luong tham s6 nhu GSPRT va ASPRT.

Khi can duy tri chét luong phat hién ngay ca trong cac tinh hudng bét lgi, phuong 4n
MinMaxSPRT 14 lya chon wu tién. So v6i GSPRT va ASPRT, MinMaxSPRT chi cAn mét kénh
xtr 1y voi cdu tric thudt toan don gian hon dang ké, cho phép d& dang diéu chinh tham s6, dong
thoi khong 1am ting dang ké thoi gian ra quyét dinh. Vi nhiing wu diém trén, MinMaxSPRT dic
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biét phu hop cho bai toan phat hién myc tiéu tai cac dai ra da canh gidi, noi sO phan tir phan giai
can quan 1y rat 16n va yéu cau thoi gian thuc 1a yeu t6 then chét.

Ca hai phuong an MSPTR va MinMaxSPRT deu c6 tiém nang ung dung rong réi tai nhiéu dai
ra da canh gioi dang duoc trién khai trong thuc té tai Viét Nam, ma khong doi hoi phai bd sung
thém cac hé thdng tinh toan phtc tap.
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