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(57) Sang ché dé xuét phuong phép thiét 1ap ngudng thich nghi sir dung cho phat hién
tin hiéu thoi gian thuc trong hé thdng trinh st vo tuyén bang rong. Dic trung ciia sang
ché 12 m6 ta chi tiét cac budce thuc hién dé xac dinh ngudng cho viéc phat hién tin hiéu,
va dugc tac gia t6i wu qua trinh tinh toan cho hé thong trong qua trinh xac dinh ngudng
ctia tin hiéu bang réng. Sang ché d& xuit gdm cac bude: budc 1: tinh ning lwong phd
trung binh ctia M khung phé lién tiép; budc 2: phing héa pho trung binh véi kich thudce
ctra s6 14 2Q; bude 3: tinh phuong sai chuin héa pho nang lugng; buéce 4: xay dung moi

tuong quan gitra nang luong phd tin hiéu véi nén nhiéu; bude 5: xdy dung phuong phép

udc lugng nén nhiéu tinh; budc 6: thiét 1ap ngudng phat hién tin hi¢u.
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Linh vwe k§ thuit dwoc dé cip

Sang ché d& cap dén phwong phép thiét 14p ngudng thich nghi sir dung cho viéc
phét hién tin hidu thoi gian thuc trong hé thong trinh sat vo tuyén bang rong véi kha
nang lya chon co ché tu dong xac dinh ngudng theo déc tinh cia tin hiéu va ban tw dong
trong qua trinh st dung, quan sat, ddnh gia moi trudong thyc tién cla trac thi dé nang
cao do tin cay phat hién tin hiéu dua trén sw két hop cta k§ thuat phén tich phé bién doi

Fourier FFT (Fast Fourier Transform) tc d6 cao cing véi xir Iy xac sudt tin cdy, tuong

Tinh trang k§ thuit ciia sang ché

Phan tich phd 12 k§ thuat bién ddi tin hiéu trong mién thoi gian sang mién tan s&
trai phd trong mot dai tan sb lién tuc nham gitip ngudi ding co thé quan sat cac tan sb
dang dwoc st dung trong dai tAn va c6 cac quyét dinh xir 1y véi tin hiéu. Tin hidu trén
dai phd c6 mot sb dac trung nhu ti s6 tin hidu trén nhiéu SNR (signal to noise ratio), dai
déng SFDR (spurious free dynamic range), bang thong. Pac tinh phd ca tin hiéu phu
thudc vao cac dang didu ché khac nhau, cong suat phat, ang ten, mbi trudng truyén dan
va khoang cach tir ngudn phat t6i tram thu. K§ thuét phat hién tin hiéu hién nay cht yéu
st dung phuong phép thiét 14p ngudng tin hiéu dua trén cong sudt ctia dai phd va so
sanh voi cac phd tin hidu dé xac dinh bang thong tin hiéu rdi ding dé phén tich dang
diéu ché. Kha nang phat hién tin hi€u phu thudc vao cac yéu t6 nhu cong suét, dang diéu
ché, kha nang chéng tac chién dién tir coa nguén phat va thuat toan phat hién tin hiéu,

d6 nhay tram thu.

Hién nay, trén thé gidi c6 nhidu thuit toan va cac san pham phén tich phd, phat
hién tin hi€u khac nhau, trong dd, k¥ thuat phan tich phé hiéu qua nhét hién nay la FFT
kha don gian cho viéc thuc thi, k¥ thuat phat hién tin hi¢u hi€u qua yéu cau la phai thich
nghi dugc v6i su thay dbi ciia nén phd. K§ thuat phat hién tin hidu duoc chia lam hai
nhanh chinh 1a uéc luong ngudng tin hiéu cuc bd va ngudng tin hi¢u toan cuc. Ngudng

tin hi€u cuc bd (ngudng mém) la ngudng duoc st dung dé tham chieu v&i mot hoac mot
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sé diém phd trong dai. V& ban chét k§ thuat tinh ngudng cuc b hoat dong bang cach
thay dbi giai tri ngudng dugc tinh toan trén tung mau tin hiéu trong mdt dai do dac.
Trong khi d6 k§ thuét tinh ngudng tin hiéu toan cuc (ngudng cing) la ngudng dugc str
dung dé tham chiéu v&i toan bd diém phd trong dai. K§ thuat tinh ngudng toan cuc tinh
toan mot gia tri ngudng don thong qua mot s6 lugng mau tiép giap trong mot ctra sd
nhét dinh. Ngudng duoc tinh toan trong k§ thuat tinh ngudng toan cuc 1a khac so véi
khai niém ngudng cd dinh. Trong viéc thiét lap ngudng c¢b dinh thi gia tri ngudng duoc
thiét 14p trudc va khong thay dbi tham chi khi thay dbi tap tin hi¢u ddu vao nhung véi
k¥ thudt tinh ngudng toan cuc thi gia tri ngudng moi s& duoc tinh toan lién tiép cho mbi
phé dugc do dac moi. Cac thuat toan dugc str dung trong hai k§ thuat tinh ngudng hién

nay co mot so han ché nhu sau:

Thtt nhét, cac thuat toan tinh ngudng hién tai thuong tip trung vao phat hién mot
sb dai tAn nhit dinh, mat do tin hiéu va bang thong nho va do phan giai bang thong thap,
déng tin hiéu diéu ché theo mdt kich ban dugc dinh nghia sin, nén nhiéu phéng ly tudng
va d& ¢6 do tin cay cao can yéu cau dai dong 16n. Trong khi d6, yéu cAu ctia viéc phan
tich phé va phat hién tin hiéu can duoc st dung trong mot dai tan rong va thoi gian thuc
thay ddi lién tuc, chuyén dbi cac dai tAn giam sat cling thudng xuyén thay do6i, mdi dai
tan s6 lai c6 nhitng dac trung riéng vé cac théng s6 nhu mat do tin hidu, bing thong,
dang diéu ché khac nhau va phai dap ing mdi truong truyén, phuong thirc truyén tin
hiéu khac nhau. Dong thuét toan ngudng mém hinh thai hoc (Morphological) thich hop
dé str dung cho dai tAn s6 thap dudi dai VHF vi kha nang thiét 1ap ngudng cao dé tranh
nhiu nén. Dic trung dai tAn nay 14 sir dung dang didu ché AM, PSK, QAM véi bang
thong da s6 nho hon 20 KHz va thuong dung cho muc dich thoai, mat do dbi tuong su
dung va bién di ctia nén nhidu trong dai tin nay réat 16n. Trong khi d6, thuat toan ngudng
cing nhu FCME, ROHT, Otsu, MOA thich hop st dung cho dai tan UHF vi st dung
~ trong mang vién thong, théng tin dugc didu ché OFDM bing théng 30Mhz dén 40Mhz
ding cho muc dich truyén s liéu, nén nhidu phang. Ngoai yéu cau phat hién dbi véi cac
tin hiéu c6 tin s6 cb dinh, yéu cAu dat ra cling phai phat hién dugc nhitng tin hiéu cé
nhitng dic trung riéng trong d6 mot sé dang diéu ché dugc sinh ra dé tranh kha nang
giam sat, bt bam, phan loai va tac chién dién tr nhu nhdy tan hay trai pho ciing yéu cau

phai phat hién tin hiéu. Nhay tin 12 k§ thuat ma dit liéu dugc phat 1én nhiéu tin sé khac
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nhau, trong d6 tin hiéu mang thong tin dugc nhay tir tin sd nay sang tan s6 khac trong
mdt khoang thoi gian nhit dinh. P4y 1a mot k§ thuat rat hiéu qua trong viéc tranh bat
bam va phan loai vi vay doi hoi qua trinh phat hién tin hiéu phai lién tuc uéc luong chinh
xéc thoi gian tn tai cta tin hiéu trén mdi tAn sd. Nhay tan c6 thé st dung & trén nhiéu
dai tAn khac nhau hay trong phén tiép giap gitta cac dai gay ra kho phat hién do d6 doi
hoi k¥ thudt phat hién tin hi¢u phai thich nghi manh véi cac dai tan. Trai phé 1a k§ thuat
mang dit liéu dugc phat 1én mot dai tan so rong va lién tuc, cOng suét phat cta tin hiéu
dwoc phan bd 1én toan dai nay dan dén kho phat hién ra tin hidu vi trén dai pho khong
¢6 su bién doi 16 rang vé cong suat, dai cong suét nay khong chénh léch so v&i nén nhiéu
qua nhiéu. D& phat hién tin hiéu cho nhiing loai tin hiéu sir dung céc k§ thuat nay doi
hoi mot phuwong phap phat hién tin hiéu hiéu qua, bam nén hiéu qua hon va kha ning
thich nghi cao d6i véi ting loai tin hiéu.

Thu hai, kha nang thuc thi giam st phd va phat hién tin hiéu thoi gian thuc bang
thong rong ctia mdi thuat toan phu thudc rit nhidu vao do chinh xéac, thoi gian thuc hién
ctia thudt toan va tai nguyén v& nang luc xir 1y ctia tram thu trong va sau qué trinh phat
hién tin hiéu. Thuat toan ngudng ciing nhu FCME, ROHT, Otsu, MOA dua trén co s&
X4c suét trung binh dé trién khai va thuc thi nhung bu lai ) lugng tin hi¢u phat hién sai
phu thudc vao viéc st dung khi trién khai thuc tién cta tric tha, su bién dong va b%mg
phiing ctia nén nhidu. S6 lwgng tin hidu phat hién sai nhiéu gay anh huong dén qua trinh
tinh toan bang thong va nhan dang tin hi€u thoi gian thyuc (ti€u hao vao tai nguyén, nang
luc xWr ly ctia hé théng). Dong thudt toan ngudng mém CFAR kha dé thuc hién nhung
chi tdp trung xtr ly cac xung rada khong lién tuc va mét d6 tin hiéu trong dai rat thép.
Dong thuét toan ngudng mém hinh thai hoc (Morphological) phét hién tin hi¢u kha hiéu
qua nhung ton qua nhiéu tai nguyén vé nang luc xt Iy trong viéc udc lwgng ngudng tin
hiéu vi c6 nhiéu vong lap, d6 phl'rc tap 16n.

Ban chit k§ thuit cia sang ché

Pé khic phuc nhitng han ché cua cac k¥ thuat trén, nhom tac gia dé xuit mot
phwong phap méi hidu qua trong ude lwong ngudng phat hién tin hiéu bam nén nhidu
va ty dong thich nghi véi su bién ddi cta dai tn, dap tng duoc yéu cdu phat hién tin

hi¢u thoi gian thuc véi d chinh xac cao (phat hién tin hi€u thich nghi véi SNR 16n hon
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hodc bang 4dBm). Qua trinh thiét 14p ngudng v thay doi thich nghi dugc thuc hién
nhanh va lién tuc véi hoi tiép cua bién dong dai phd tw dong. Phuong phap con hd trg
thiét 1ap nén nhidu c6 sy can thiép ctia trac thii trong qua trinh str dung, quan sat, danh
gia méi trudmg thuc tidn céc dai tAn nhim tang hiéu qua phéat hién va muc dich sir dung

cua trac thu.

* Ban chét ky thuat cia sang ché 1a dé xuét phuong phap thiét 1ap ngudng thich
nghi st dung cho phat hién tin hiéu thoi gian thuc dugce st dung dé phat hién tin hi¢u
trén bang rong nham khic phuc nhiing han ché cia cac thuét toan thiét 14p ngudng phat
hién tin hiéu trong viéc bam nén va thich nghi véi dai tin. Sang ché van dung két hop
ly thuyét xac sudt thdng ké vé nén nhiéu va ky thuat xi ly twong quan nhiéu — tin higu
dé w6c luong nén nhibu, xay dung va danh gid twong d6i anh huéng ctia dai tan 1én nén
phd, xay dung co ché danh gia truc quan, twong ddi dua trén viéc quan sat, danh gia ctia
nén nhidu — tin hiéu véi ngudng phat hién nhim Iwa chon muc anh huong cia tin hiéu

1én ngudng.

Sang ché d& xuit gdm cac budc: bude 1: tinh nang lwong pho trung binh cia M
khung phé lién tiép; budc 2: phing héa phd trung binh véi kich thude cira s6 1a 2Q;
bude 3: tinh phwong sai chuén héa phd ning luong; bude 4: xdy dung mdi twong quan
giita nang lugng phd tin hiéu v6i nén nhiéu; bude 5: xay dung phuong phap udc luong
nén nhidu tinh; budc 6: thiét 1ap ngudng phat hién tin hidu. So véi cac phuong phép phat
hién tin hiéu truyén thong, phuong phap méi bd sung co ché xac dinh anh hudng cia
dai tAn 1én nén phd va co ché danh gi4 truc quan nén nhidu — tin hidu v6i ngudng dwa
trén viée thiét 14p cac tham sd danh gia anh huong. Trong qué trinh st dung, trac thu
con c6 thé cAu hinh thém viée tang giam gia tri ngudng cuc bd tai mot dai tAn nho duoc
cAu hinh dé gia tang hiéu niang va muc dich st dung. Cac khung phd FFT dugc tinh toan
thoi gian thuc va tuong quan v6i ngudng phét hién tin hiéu va 13 co s dé thuc hién thay
d6i thich nghi so v6i gia tri ngudng hién tai. Viéc danh gia chét luong cac tin hiéu phu
thudc tuong ddi vao ti 1é tin hiéu phat hién dung trén tong sd tin hiéu phat hién dugc

trong timg dai tan duoc dua ra sir dung.
M6 ta van tit cac hinh vé

Hinh 1: 12 so d6 tong quan qua trinh thiét 1ap ngudng;
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Hinh 2: 13 hinh minh hoa ning lwong phd tin hidu thu duge (bude 1);

Hinh 3: 14 hinh minh hoa qué trinh tinh phd trung binh ctia M khung phd (bude
1);

Hinh 4: 13 hinh minh hoa két qua ctia qua trinh lam phang pho trung binh (budce
2);

Hinh 5: 12 hinh minh hoa két qua ctia qua trinh tinh sai s6 trung binh cta dai phd
(budc 3); |

Hinh 6: 1a hinh minh hoa két qua ciia qua trinh phang hoéa sai s6 trung binh ciia
dai phé (bude 3);

Hinh 7: 12 hinh minh hoa két qua ciia viéc x4y dung twong quan tin hiéu anh véi
nén nhidu (bude 4);

Hinh 8: 14 hinh minh hoa két qua cua viéc xac dinh nén nhiéu tho cua dai phé vol
Q 1a 16 (budc 5);

Hinh 9: 13 hinh minh hoa két qua cua viéc xac dinh nén nhiéu tinh ctia dai phd
(budce 5);

Hinh 10: 1a hinh minh hoa két qua cuta vi¢c xac dinh ngudng phat hién tin hiéu
v6i 6 =4 (budc 6).

MO ta chi tiét sang ché

Mot trong nhiing cach tiép can thong thuong trong viéc phan tich tin hiéu d6 la
dua vao biéu db v& nang luong trong cac bang tan so.

Tham chiéu vao Hinh 1, khéi thu thap dit liéu 11 ¢6 nhiém vu thu thap, xay dung
co so dit liéu tin hiéu tho tir cac ngué)n tin hiéu vo tuyén khéc nhau dé cung cép cho khéi
tién xt Iy 12. Khéi thu thap dir liéu 11 ¢6 thé thu thap dit lidu tir cac ngudn khac nhau
nhu tir cac hé théng trinh sat, tir cac co s& dit liéu vé cac loai tin hiéu sén c6.

Tham chiéu vao Hinh 1, khdi tién xtr 1y 12 c6 dAu vao 1a dit liéu IQ tir khéi thu
thap dir lidu 11. Dt lidu nay di qua cac bude tién xir ly sau: loai bo cac diém di thuong

trong dit liéu IQ; tinh bién dbi nhanh Fourier (Fast Fourier Transform hay viét tat la
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FFT) dé chuyén tin hidu ti mién thoi gian sang mién tan s; Sau d6 tinh ning lugng cia
phd tin hiéu va lam dit liéu diu vao cho cac khéi tinh toan phd trung binh 13.

Cu thé qua trinh tién xr ly nhu sau: tin hidu x, = s, + noise, v&i 5,14 tin hiéu trong
mién tin sd va noise, 1a cac thanh phén nhiéu Gauss, lugng tir, nhiét ludn anh huéng t6i
cac mau tin hiéu véi gia tri thay dbi trong mot khoang ki vong. Gia sur N tin hiéu thu
duogc (tin hiéu phtc) x={x,,x,,....x,_,} trong mién thoi gian s& duge chuyén doi sang
mién tAn s6 X = {X,, X,,... X,_ } theo cong thirc FFT (1) dé sit dung cho viéc udc lugng
mirc nhidu (voi N 1a chidu dai FFT, N 13 boi s6 cta 2):

N-l _—j——2£kn 1
X, :ane N M

n=0

Vé6i k 1a chi sb thé hién mAu tin hidu 14y mAu thir k trong N tin higu thu dwoc dé
tinh toan (k tir 0 dén N-1).

Phd cong suit hay cong sudt cua tin hiéu do tai tin s6 twong ing véi tin hiéu
X}, dugc tinh nhu sau:

P = | X |?

Phé cdng suét logarit ctia céc tin hiéu P={P,,P,... P,_} [dBm] do tai tan s&

tuong ung vai tin hiéu X, dugce tinh nhu sau:

Py
P,[dB] = 10 % log,0 (%)
Py

Py[dB] = 10 = log;o (|Xi|*)
P [dBm] = 30 + P, [dB]
P.[dBm] = 30 + 10 = log,o(Re(X,)? + Im(X)?) (2)
Trong do:

- P,[dB] 1a phd cong suit cia tin hiéu thir X, dugc biéu thi theo don vi
Decibel (dB)

- Pi[dBm] la phd cong suat clia tin hiéu thir X, duoc bicu thi theo don vi
Decibel -milliwatt(dBm) duogc sir dung trong céc budc tiép theo.

- P, lacong suat tham chiéu v6i don vi tinh ban Watt hogc miliwatt.
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- Re 12 phan thuc cta tin hiéu phirc X (Real);
- Im 13 phin 40 cta tin hiéu phtic X (Imaginary).
Sau khi tinh dugc cong sudt P,[dBm] & cong thirc (2), phuong phap thiét 1ap
ngudng duoc trién khai nhu sau:
Budc 1: xac dinh ning luong phd trung binh cia M khung phd lién tiép tai cac
diém tan.
Tham chiéu Hinh 1, khéi tinh toan phd trung binh 13 tinh ning lugng phd trung
binh P, (ky vong) ctia M khung phd lién tiép tai cic diém tin nham 6n dinh nhiéu anh

hudng 1én cac thanh phdn tan s6 trong dai pho & phwong trinh:

Fo1¥ 3)

1
—>'P
Mt

7

Vi viée cdng trung binh lién tiép cac mau trong mién thoi gian s& triét tiéu duoc
cac thanh phan nhidu co ban. Khi chuyén tin hiéu sang mién tin s, phd cta khung thi
i 1a P, (duoc tinh todn & céng thic ()t 1€ véilog,(|X,,['), trong do
| X, PN S, [ +| Noise,, [*, S,, 1a phd tin hiéu vd Noise,, la phd nhiéu tai diém k &
khung tinh thir i. M khung phd tic thoi dugc dua ra tinh trung binh s& lam héi tu phd
ctia thanh phéan nhidu theo thoi gian trén mbi diém phd dé ting do chinh xac khi uéc

lugng nén.

S6 lwong khung phd M anh hudng truc tiép t6i hidu nang ctia phuong phép thiét
1ap ngudng. M qua 16n s& anh hudng dén thoi gian tinh toan cta bo thu, kich thudc bd
dém sir dung ting s& tang tré vé thoi gian tinh toan, cc xung tin hiéu c6 thoi gian ton
tai ngdn c6 thé bi triét tiéu, trong khi M quéa nhé anh huéng dén viée hoi tu thanh phan
nhidu trén mdi tan s theo thoi gian, khi iy khoang thoi gian dé bat dwgc nhitng nhidu

khéong 6n dinh ngan.

Dé xudt chon gia tri M trong khoang tir 8 dén 64 trong do, gia tri M ti 1& thuén

v6i toe d6 1y mau tin hiéu va ti 18 nghich véi kich thuéc khung phd FFT.

Budc 2: phing héa phd trung binh véi kich thudc cira s 1a 2Q.
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Tham chiéu Hinh 1, qua trinh phing héa (smooth) phd trung binh g véi kich
thude cira s6 12 2Q d& 1am min khung phd va héi tu thém mot lan nita cac thanh phan
nhidu theo cac diém tan lién tiép voi Q 12 bdi sb chia 2. Gid tri ctia Q ti 18 thuén véi kich
thude FFT va d6 phan giai tan sd.

Dé xuét st dung gia tri Q 13 gi4 tri phin doan con trong N diém FFT dang tinh
toan. Ban chét cta budc nay ciing 13 tinh trung binh trong cac phan doan nhé hon aé
lam min phd va bu phd nhiing thanh phan ph ting giam dot ngdt do qua trinh 14y mau
va luong tir v6i Q 13 bdi s6 cia 2. Q dé xuét trong khoang 8 dén 32. Qua trinh lam phéng

duoc thuc hién theo phuong trinh sau:

k k+0-1 4)
2R+ F k<0
i=0 i=k+1
1 k+0-1
=— P O<k<N-1-
9735 2o ¢ ¢
N-1-Q N-1
P +2) P k>N-1-0
i=N-1-20 i=N-Q

Trong d6: P; 1a phd bién do cua tin hidu thi i tinh theo cong thiic (2);

Budc 3: tinh phwong sai chudn hoa p dua trén viée phing hoa sai sb trung binh

ctia nang lugng tin hiéu.

Trong qué trinh 1am phéng sai s§ trung binh ciia nang luong tin hidu trudc hét
cAn tinh sai s trung binh & (phuong sai) ciia M khung phd tirc thdi véi khung phd trung
binh d& dugc phing héa. Muc dich cta viée tinh phuong sai trung binh 12 tinh sy bién

dong cong suit cua timg diém tin hiéu trong M khung FFT dugc xir ly v6i cong thc:

M 2 (5)
O, = \/ﬁZ(ka —Sok)

i=1

Qua4 trinh phing héa phuong sai o thu dwoc phuong sai chuin hoéa p véi kich

thudc cira s6 20 duge thuc hién tuong tu bude 2 nhu sau:
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k k+0-1 (6)
XN k<0
i=0 i=k+1
1 k+0—1
Pr=—— Z o, ,O<k<N-1-0
2Q i=k—Q+1
N-1-0 N-1
Z o, +2z o, >N-1-0
i=N-1-20 i=N-0

Y nghia cta viéc phing hoa phuong sai 1a d 1am min v6i muyc dich lam suy yéu
anh hudng cta cac thanh phin tn s6 c6 cong suat bién thién 16n, dic biét 1a cac tin hidu
nhay tan, tin hiéu méi xuit hién va tin hidu dimg phat. Nhitng thanh phén tan s6 ¢6 cong
sudt bién thién 16n s& lam dang gi4 tri ngudng tai tan sd tuong g & cac budce sau.

Budc 4: xay dung mdi trong quan gifta nang lwong phd tin hiéu v6i nén nhiu

Chon gia tri pho nhé nhét g, trong khoang bang thong hiéu dung (khoang bing
thong mang thong tin duoc thiét ké trong hé thdng) cia khung phd trung binh da dwoc
phing héa. Véi cac vi tri diém phd hiéu dung ctia khung phd FFT nam trong tip hop T
(T ndm trong khoang tir [10% * N: 90%AN 1), diém phd nhé nhit dugc chon theo (7). Vi
tr{ diém phd nho nhét nay twong ddi st nhat v6i gia tri nén nhifu phd nén duoc chon

lam diém co s& d& uée lugng ra nén nhidu ctia M khung pho.
Omn =min(p,) kel (7)

Phén doan phé trong khung g dé tim cac gid tri cong sut dai dién & cho céc
doan phd tuong tng véi cong thirc (8) phuc vu qua trinh thiét 1ap hé s6 anh hudéng ctia
nén nhifu — tin hiéu 1én ngudng phat hién véi muc dich 13 giam anh huong cta diém tan
¢6 cong sudt 16n dén 1an can va ting anh hudéng cua nén nhiu cho ngudng. Sang ché dé

xuét chon kich thudc phéan doan S 1a boi sb cua?2 va gia tri ctia S khong qua 16.

13 . ‘ )
5] :Eglsos_j_i J :1,...,%

Trong do:

- S:lash lugng mau tin hiéu trong mot phan doan nho (N diém FFT, mdi
doan S diém do d6 c6 tong cong N/S phan doan)

- j:1a chi sb phan doan can tinh toan
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- i: chi s6 dai dién cho tin hiéu thir i

X4y dung tham sé tuong quan cta phd tin hiéu Ef véi nén nhidu dya trén anh
hudng ctia hé s§ phan doan o va hé s khuéch dai anh huong p duoc cAu hinh vao cong
thic, cac gia tri cta a, f nguyén, d& xuét chon céc giatri tu 1 dén 5. Gia tri cta o duge
chon s& anh huong truc tiép dén ngudng phat hién hai tin hidu c6 tan s6 gan nhau. Tuy
vao mdi dai tin s& duge hiéu chinh gia tri o va B cho phu hop. Véi cac dai tan nhu HF
va VHF thi c4c gia tri a, B thudng chon tir 3 dén 5 dé thich nghi véi cac tin hiéu cong
sudt 16n va bang thong nho. Dai UHF nén nhiéu phang va tin hidu c6 bang thong lén thi
cong sut tin hiéu sé& trai ra, gia tri o, B thuong 14 1 hodc 2 dé tin hiéu sat nén dé dang

phat hién duoc tin hiéu cong sudt thip va bang thong rong.

S —p +pe . o
Eﬁ‘S.j—i = L(a J gmm p‘s_/_,]
S.j=i

b
i=1,..S j:l,...,]% Sj—ie[0:N~1]

Budc 5: xay dung phuong phéap uwéc luong nén nhiéu tinh ( Noise ).

Trude khi uée luong duoc nén nhifu tinh ( Noise ), cin ude lugng nén nhidu thd
Noise™ (10) cho mdi diém phd trong khung ph6 FFT v6i su anh huong cua gid tri hidu
chinh toan cuc vy thay ddi theo dic tinh cta tin hiéu. Gi tri y duge hiéu chinh theo ting
vi tri duge trién khai trong hé théng dé phu hop véi mdi truong. Nén viée xac dinh gia
trj théng qua quan tric dit liéu tai nhiéu thoi diém rdi tinh chinh cho phi hogp. Sang ché

dé xuét gia tri ngudng toan cuc y tir 1 dén 8.
Noise;mv =50mm +p/c +Efﬁr (pk —ggmin)-l-}/ (10)

Trong do:

- Eff,:1ahé sd duoc tinh theo cdng thic (9);
-k tir 0 dén N-1 twong tng v6i N diém FFT dang dang tinh toan.

Phéng héa nén nhiéu thd Noise™ dé thu duge nén nhiéu tinh ( Noise ) (11) ctia

nang luong tin hidu véi kich thude cira s6 20 tuong tu budce 1:

10
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k k+(Q-1 (1 1)
ZZ Noise™  + Z Noise™ k<Q
i=0 i=k+1
1 k+Q-1
Noise, =—< > Noise]™ ,Q<k<N-1-Q
2Q i=k—(Q+1
N-1-0 N-1
Z Noise™ +2 Z Noise™  k>N-1-0
i=N-1-20 i=N-0Q

Budc 6: thiét 1ap ngudng phat hién tin hiéu NF.

Trong budc nay sang ché dé& xuit str dung thém ngudng toan cuc duoc thiét 1ap
trong qua trinh sir dung, danh gia mdi truong thuc tién ctia trac tha dé lam tang do tin
cAy cta qua trinh x4c dinh ngudng va loai bé nhiing thanh phan tin hi¢u khong mong
mubn. Trac thi dat gia tri ngudng phat hién tin hiéu co sd so véi nén nhidu uée lugng
dugc trong bude 5 mot lugng gia tri phat hién toan cuc € cho ca khung phd va c6 thé
cAu hinh thém céc gia tri phat hién cuc bd A cho ting doan phé duoc lua chon dé tang
kha ning loai bé céc loai tin hiéu khéng mong mudn, trong d6, A >0 . Trong truémg hop
khong céu hinh sang ché dé xuit cac tham s6, 6=4,A=0. Thiét 1ap ngudng duoc xac

dinh theo cong thtc:
NF, = Noise, + 6+ A, (12)
Vi du thwe hién siang ché

Tham chiéu tir Hinh 2 d&&n Hinh 10, 14 cac hinh minh hoa qué trinh va két qua

thu duoc khi thyc hién phuong phap ciia sang ché.

11
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Yéu ciu bao ho
1. Phuong phap thiét 14p ngudng thich nghi sir dung cho phat hién tin hiéu thoi gian
thuc trong hé thdng trinh sat vo tuyén bang rong, phuong phap nay bao gdm sau budc

nhu sau:

budc 1: tinh nang lwong phd trung binh ctia M khung phd lién tiép thong qua xac
dinh trung binh cdng lién tiép cac mau trong mién thoi gian, gia trj M thude khoang tir
8 dén 64 trong d6, gia tri M ti 18 thuén véi tbe d6 1dy mu tin hiéu va ti 1&é nghich v&i
kich thuée khung phd FFT;

budc 2: phing hoa phd trung binh véi kich thude cira s6 1a 2Q; gia tri ctia Q ti 18
thuan véi kich thuée FFT va do phéan giai tAn sb; gia tri ctia Q thudc khoang 8 dén 32,
qua trinh phéng héa dugc thuc hién:

k k+Q-1
2R +2 P k<O

i=0 i=k+1

1 k+Q-1
=51 2k O<ksN-1-0

2Q i=k—-0+1

N-1-Q N-1

> 42Y P k>N-1-0
i=N~1-2Q i=N-Q

budc 3: tinh phwong sai chuan hoa phd nang lugng dé xac dinh su bién dong cong

suit ctia timg diém tin hiéu trong M khung FFT;

muc dich cta viéc tinh phuong sai trung binh la tinh su bién dong cong suét cta

ting diém tin hiéu trong M khung FFT duoc xit Iy véi cong thic:

\/;411 ik g)/(

qua trinh phing hoa phuong sai o thu dugc phuong sai chuan héa p véi kich

thude cira sd 20 dugc thuc hién tuong tu budc 2 nhu sau:

12
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k k+0-1
22 o, + Z o, k<O
i=0 i=k+1
1 k+0Q-1
P =7~ g ,O<k<N-1-Q
¢ 20 ZQ
N-1-0 N-1
Z o, +2z o, Jk>N-1-0
i=N-1-20 i=N-Q

bude 4: xdy dung mbi twong quan giita nang lwong phd tin hiéu véi nén nhidu
thong qué xac dinh gia tri nhé nhit ctia nén phd hiéu dung trong khoang 80% khung tin
hiéu thuc hién FFT va phan doan phf) trong khung; budc nay dugc thuc hién theo cac

budc sau:

xéc dinh gid tri nhé nhat ciia nén phd hiéu dung trong khoang 80% khung tin hi¢u

thuc hién FFT,

00 = min(pk ) ; k trong khoang [f% : i—l;l]

phan doan phd trong khung g dé tim cac gia tri cong sudt dai dién & cho cac
doan phé tuong tng phuc vu qua trinh thiét 14p hé s6 anh hudng ciia nén nhiéu — tin hiéu
1én ngudng phat hién véi muc dich 1a giam anh huéng ciia diém tin c6 cong suét 16n
dén 1an c4n va tang anh huéng cua nén nhidu cho ngudng; sang ché d& xuit chon kich

thudc phan doan S 1a boi sb cua 2 va gia tri cua S khong qua 16,

1 & .
6 =S 00 S=

x4y dung tham sé twong quan gitta ning luong tin hiéu l1én nén nhiéu véi gia tri

0, p dé xuat trong khoang tir 1 dén 5.

1| a0, —@um + Ps i
Eff . - J min S.j—i
5/ ,B[ g)s._/—i

i=1.,8 j=l., Ve Sj-ie[0:N-1];

buée 5: xay dung phuong phap udc lwong nén nhiéu tinh théng qua wdc luong

nén nhiéu thd va phang héa nén nhiéu tho trung binh; budc nay duge thue hién nhur sau:

13
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wée lrong nén nhifu thd véi su anh huéng ciia ngudng toan cuc, sang ché dé xuat
sir dung gia tri ngudng toan cuc thay ddi y theo dac tinh ctia tin hiéu véi gia tri tir 1 dén
8; gid tri y duoc calib theo ting vi tri dugc trién khai trong hé théng cho phu hop véi
moi truong;

raw

NOiSek = gomi" + 0 +Ej,f/( (g)k —tpmin)—l—}/

phing hoa nén nhidu thé trung binh d thu duoc nén nhiéu tinh:

k k+0-1
2Y" Noise™  + ). Noise™ k<0
i=0 i=k+1
1 k+Q-1
Noise, =—4 > Noise™ ,O<k<N-1-0
2Q i=k—Q+1
N-1-Q N-1
> Noise/™ +2 ) Noise™  ,k>N-1-Q
i=N-1-2Q i=N—-Q

budc 6: thiét 14p ngudng phat hién tin hiéu; trong budc nay sang ché dé xuét sir
dung thém ngudng toan cuc duoc thiét 14p trong qua trinh sir dung, danh gia mdi truong
thuc tién cta trac tha dé lam ting do tin cdy cta qué trinh xac dinh ngudng va loai bo
nhing thanh phén tin hiéu khong mong mubdn; tric thi dit gia tri ngudng phat hién tin
hiéu co s& so v&i nén nhidu uée luong duge trong bude 5 mot luong gia tri phat hién
toan cuc @ cho ca khung phé vé c6 thé cAu hinh thém cac gia tri phat hién cuc by A cho
ting doan phé duoc lua chon dé tang kha nang loai bé cac loai tin hiéu khong mong
mudn, trong d6, A > 0 ; trong truong hop khong céu hinh sdng ché dé xuét cac tham sd,

0=4,A=0. Thiét 1ap ngudng duoc xac dinh theo cong thue:

NF, = Noise, + 0+ A, .

14
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