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TOM TfiT: Su ra doi ciia cde chudn truyén thdn g 3G ma tiéu biew hign nay la
W-CDMA (chdu Au) va CDMA2000 (Han Quéc) di khic phuc dice nhing nhitoe diém
ciia cdc hé théng trudc dé vé mdt dung lugng thué bao, khi ning bao mat, toc dé div
liéu,... Cdc phuong phdp triét nhiéu cho cdc hg théng néy dé va dang dugc quan tam
rdt nhiéu. Cdc hé thong CDMA chiu dnh hudng ddang k& ciia cdce logi nhiéu khdc nhau
nhit fading, giao thoa, MAL... Mdc di nhiéu giao thoa co dnh hiidng khong lon dén
chdt luong dich vu CDMA do hé théng nay ding k thudt trdi pho tién tién nhing &
cdc moi truomg co ti s& Ey/Ny bé thi dnh hudng nay rdt ddang ké. Bai bdo nay trinh bay
mét ky thudt triét nhiéu giao thoa cho hé thong DS-CDMA. Ky thudt nay dua ra mot
cdu triic mang két hgp giita fuzzy logic va mang no-ron ding iriél nhiéu cho cdc mdy
thu, cdu triic nay rdt mém déo nghia la cd thé thay ddi méi cdch dé dang tiy theo diéu
kién moi truong truyén tin higu. Viéc ké1 hgp nay cho phép tin dung dige khd ndng
ddp vng nhanh va khd ndang hudn luyén ciia fuzzy logic va mang no-ron.

Tit khéa : Fuzzy logic, mang nd-ron, k¥ thuat trdi phd, ANFIS.

I. Gidi thiéu :
1. Téng quan vé Fuzzy logic :

Hinh 1 trinh bay cdu ric tdng quat cda mot hé
théng Fuzzy logic. Cdc gié tri vat 1y ddu vao y;
dugc md héa thanh cdc ham lién thudc, sau dé cic
ham lién thudc nay duge két hgp v6i nhau theo cic
quan hé goi 12 ludt hgp thanh R ¢6 dang Mamdani
hay Sugeno tuy nhién trong khuon khé bai bdo nay
ta chi xét dang Sugeno nhu sau :

R,: NEU y1=A; VA ..VAyu=A;, THI y
=B, hoic

Rsy: NéU Y2 = Azl VA ... VA Ym = Azm THI Y
=B, hodc

c Hinh 1

R,: NEU yu=Am VA .. VA yxn=Au, THI y=B,

trong do ¥, v 12 gid tri md cla cdc ngd vao va ngd ra.

Sau khi duge k&t hop bing cdc ludt hgp thanh (max-Min, max-PROD, sum-MIN, sum-
PROD), gid tri md ngd ra y s& dugc gidi my bang mdt trong cdc phuong phdp sau : phuong
phdp cuc dai hay phuong phdp diém trong tAm dé chora gid ri 1o y.
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2. Téng quan vé mang no-ron:

Mang no-ron 13 sy tdi tao bang k§ thuét nhitng chiic ning Xy 0
ctia hé thdn kinh con ngudi. Trong qué trinh tdi tao, ¢6 thé lugc bd ‘
mdt s6 chdc ning khéng cin thi€t va tao ra nhitng chic ning méi
nhim gidi quyét cdc yéu cau cila cdc bai todn dit ra.

Xin

Hinh 2
M6t nd-ron ¢6 thé ¢6 nhiéu ré diu vao nhung chi c6 mot ré dau ra. B3i vdy néu xem
no-ron nhu mdt khau diéu khién thi n6é chinh 13 khdu MISO (multi input-single output) nhu
hinh 3.
Su thay thé nhitng tinh chét ¢d bdn clia nd-ron sinh hoc bing mdt md hinh todn hoc
twong ducng dude goi 1A mang nd-ron nhin tao. Mang no-ron nhin tao ¢6 thé dugc ché tao
bing nhiéu cdch khdc nhau vi vay trong thyc t€ ton tai rdt nhi€u ki€u mang no-ron nhan tao.

3. Cu tao cla mang nd-ron nhin tao : 1 —
Hinh 4 md t4 mdt nd-ron nhin tao gdm 3 thanh
phan cd bdn :

- Khdu ¥ la khau cOng cdc kich thich ddu  x, -
vio lai v6i nhau theo cdc trong s8 w;

Hinh 3
- Khi4u tién ddp Ung c: taora gid tri ddp Ung ting gidm phuy thudc vao gid tri dau vao.
~ Khéu tao ddp ng o : tao ra gid tri y cia mdt nd-ron biéu dién trang thai kich thich dén
céc nd-ron ti€p theo trong mang.

%, -X & » ¥

. > Y3

X, —f ,. » ¥u
Hinh 4 ! Hinh 5

Mang nd-ron bao gdm v6 s8 cdc nd-ron dugc lién k&t truyén thong v4i nhau trong mang.
Mang nd-ron bao gdm mot hay nhiéu 16p trung gian dugc goi 13 mang MLP (multilayer
perceptrons net) nhu hinh 4. ,

Tuy nhién mang MLP c¢6 mét céu tric khdc 1am ting d6 chinh xdc khi xit 1y thong tin, d6
1a cdu tric mang MLP hoi ti€p nhu hinh 5.

4. Phuong thiic 1am viéc ciia mang nd-ron:

Phuong thiic 1am viéc cia mGt mang nd-ron nhén tao c6 thé phan chia lam hai giai doan:
- Giai doan hoc (learning phase)
- Giai doan tu tdi tao (reproduction phase)
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& mdt mang nd-ron ¢é ciu triic bén vitng c6 nghia 14 vector ham trong lugng dau vao,
khau dép dng va khau tao tin hiéu ra déu c6 dinh khong bi thay ddi v& mit ciu tric ciing
nhu tham s6 thi mang c6 mot qu trinh truyén dat xdc dinh chdc chan, finh hodc dong phu

thudc vao ciu tao cia cdc nd-ron trong mang.

3 diu vao cia mang xuit hién thong tin thi
tai ddu ra ciing xuat hién mdt ddp Ung tucng
&ng. DSi v6i mang nd-ron ¢6 qud trinh truyén
dat tinh, dap Wng ddu ra xudt hién ngay khi
diu vao nhan dugc thong tin, con doi véi mang
nd-ron ¢6 qué trinh truyén dat dong thi phdi
sau mot khodng thdi gian qud dd & dau ra cla
mang nd-ron mdi xuat hién ddp wng. Xudt phat
tir quan diém moi ddp ng cla no-ron déu tién
dinh tu nhién, c6 nghia 1a khi xudt hién cdc
kich thich & ddu vao ciia mang & cdc thdi diém
khéc nhau céc gi tri nhu nhau thi dap @ng dau

Qud trinh hoc

|

| Tin hi¢u input Tin hi¢u target

: gid lap mong mudn

L e
e e e e
|

[ gy .

; Tin hidu input Tin higu output

Qud frinh 1y 141 oo

Hinh 6

ra clia mang & céc thdi diém tuong dng ciing hoan toan giéng nhau,

Qud trinh 1am viéc nhu vay trong mo6t mang nd-ron dugc goi 1a qud trinh tdi dién lai
(reproduction). Khi c6 thdng tin & dau vao mang luu gitt thdng tin d6 va dya trén céc tri thiic
ciia minh dua ra ddp tng & ddu ra ph hgp v6i lugng thong tin thu dugc dau vao.

5. Su k&t hgp giita fuzzy logic va mang nd-ron:

Nhu ta di biét uu diém cta fuzzy logic 1a x& ly théng tin mot cdch dinh tinh va dinh
lugng, rit nhay cAm dGi véi sy thay ddi cda md hinh, ddp ing cia hé théng rit nhanh va xay
dyng hé thdng dya trén kinh nghiém la chi y&u, nhung nhugc diém cia fuzzy logic 1a khong
¢6 kha nang cip nht va ning cao tri thitc. Con d6i véi mang no-ron thi it nhay cdm ddi véi
thay ddi cia md hinh: mot thay ddi nhd gid tri cdc trong s& chua dd dé thay ddi tinh ndng cia
mang no-ron. Viéc xdy dung mang nd-ron dua trén qud trinh hoc tr cac mau dit liéu, ddp
tng cia mang chdm do s6 lugng phép tinh thudng 16n nhung b lai mang nd-ron ¢6 khd ndng
hoc héi tri thic thong qua qud trinh hudn luyén mang. Nhu vay vu diém cia mang nd-ron
chinh 12 nhugc diém cda fuzzy logic va ngugc lai. PE tin dung nhiing uu diém cia fuzzy
logic va mang nd-ron ngudi ta c6 thé ghép chung thanh mft hé thong fuzzy-neural. Viéc

ghép noi nay c thé thirc hién song song
hay n6i tiép.

Tuy nhién v6i cach ghép nhu trén thi
tin hiéu chi dugc xit 1y bing fuzzy logic
hay bing no-ron hoan toan tai mbi khodng
thdi gian nhét dinh chi chua c6 sy pha
tron gitta hai ky thuét trén.. .

Sau ddy ta s& tim hiéu mot k§ thudt lai
ghép giita fuzzy logic vd mang no-ron ma
& d6 tin hiéu dugce xi¥ 1y déng thdi béing cd
hai k§ thuit trén.

Hinh 7
Piéu nay cho phép tin dung t8i da wu diém cida cd hai phuong phdp. Cdch ghép nady co tén
goi 14 h¢ thong suy ludn neuro-fuzzy thich nghi (ANFIS: Adaptive Neuro-Fuzzy Inference

oty
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System).

Y wdng co bdn clia ky thudtnay la dua ra cdc phuong phap dé hé théng md ¢ thé hoc tir
cdc thong tin vao/ra cho trude (thdong tin hudn luyén), tir dé xay dung mot hé théng cac ham
lién thuoe (membership function) cho phép hé thong nay c6 thé suy ludn cdc dap @ng ra cia
hé thong i cdc kich thich ngd vao dya wén cdu tric cla hé thdng da dude hoc. CAu triic cda
cdc ham lién thugc nay déng vai d nhu cdu tric cia mot mang nd-ron. M6 hinh ciia quéa
trinh nay nhu hinh 6.

Nhu vay hé théng trén hoat dong giéng nhu mot mang nd-ron that sy . Tuy nhién né ¢6 wu
diém 12 tan dung dudc ddp ung nhanh cia hé thdng md va khd ning hoc hdi tri thic cia
mang nd-ron. Mdt khdc cdc cong thic xdc dinh gid tri tai mdi nit cda mang déu st dung cdc
phép todn trén fuzzy logic d€ suy ludn hay tinh todn.
bay la di€m khdc biét cd bdn gilta mot mang nd-ron thit sy va mét mang nd-ron ding fuzzy
logic. Chinh di€m khdc nhau cd bin nay lam tdng d6 nhay clia mang d6i vé6i théng tin vao va
lam cho qud trinh xit 1y thong tin qua mang nhanh hon nhiéu so véi mang nd-ron thudn tiy.

Céu tric clia ANFIS duge md (4 & hinh 7, trong d6 mdi niit trong mang ducc k&t hap tir
cdc nit khic dua rén cdc phép todn and, or hay not theo cdc luit hgp thanh. M3i nit dac
trung cho mot hé s6 chudn hod cha céc luat.

Cdc tham s6 két hgp véi cdc ham lién thude sé thay ddi trong qud uinh hudhn luyén cho
mang. Viéc tinh todn cdc tham s6 nay (hay diéu chinh ching) duge 81 wu bdi mét vector
gradient. Vector nay cung cip mot phudng tién dé danh gid chat lugng clia mo6 hinh ANFIS
khi hé thong nay duge xdy dung dua wén tdp dif liéu vao/ra cling cdc tham s6. Mot khi
vector gradient duge tinh todn, mot s6 qua trinh t6i vu héa s& duge thuc hién dé diéu chinh
cdc tham s6 sao cho 1am gidm sai s& ddnh gid chat luong. (thuéng duge dinh nghia bdi tdng
binh phudng sai phin gilta cdc ddu ra thyc sy va ddu ra mong mudn. ANFIS con sit dung ci
qué trinh hoi ti€p hay k€t hop cd phuong phdp udc lugng binh phuong (6 thiéu (least squares
estimation) va hoi ti€p d€ xay dung cdc tham s6 ham lién thudc.

Viéc xay dung mdt cau triic ANFIS cling tuong ty nhy nhiéu ky thuat xiy dung hé théng
khdc. Trudc tién, ta gid sif ring c6 mgt cdu tric mang duge tham s6 héa (lién quan tit ddu
vao dén cdc ham lién thudc, dén cdc lvdt hgp thanh, d&n du ra,..). K& tiép, ta chon tép dit
ligu vao/ra d€ huan luyén cho ANFIS. Viéc hudn luyén s& k&t thiic khi sai so giita k&t qué
dau ra mong mudn va ddp dng thuc sir cia ANFIS nhd hon mét gid tri cho trude hodc ¢6 thé
Ludn luyén vdi s6 lan hudn luyén cho trude. DI nhién 12 sai s6 cang bé hay s6 14n hudn luyén
cang I6n thi k&€t qud cang chinh xdc nhung thdi gian ddp ung s€ lau.

ANFIS tan dung dugc cd uu di€m clia fuzzy logic va mang nd-ron. Béi vy ddp dng hé
thong s& nhanh hon cOng v6i khd ndng mém déo ¢4 thé cap nhat thong tin dé xay dung lai
cdu triic mang dugc.

5. S0 luge vé mo hinh triét nhidu trong hé théng CDMA:

Trong hé thong théng tin di dong néi chung va hé théng CDMA néi riéng déu chiu tic
dong cia nhiéu loai nhi€u khdc nhau, tuy nhién do dic thii ciia k§ thudt trdi phé stt dung cdc
m3 trdi phS gén tryc giao nén hé théng CDMA con ¢6 thém mdt loai nhidu giao thoa khic 1a
giao thoa da truy cdp (MAI). Bai bdo nay chi xét tdc déng cda cic loai nhidu ¢6 tinh chat
cong tic dong 1én tin hiéu truyén di. Goi by 12 chudi bit dif lidu cia kénh thit k, ¢, 12 ma trii
phd twong dng. Khi d6 ta c6 mot s8 cdc tin hiéu sau:

sk=bx.ck : tin hiéu da wai phd
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Piéu ch& séng mang trén sy ta thu dudc x : ddy 1a tin hiéu truyén di.
Phia thu s& tdch s6ng dudc:

yk=Xx+n V6in: 1a nhiéu trén dudng truyén
Bai bdo ndy s& 4p dung mb hinh ANFIS d€ gidm t8i thi€u 4nh hudng cla nhi€u n tdc dong
1én tin hiéu truyén di x sao co phia thu tdch séng thu dugc tin hiéu y gin gidng vdi tin hiéu
truyén x nhat.

IL. Triét nhi€u giao thoa bing ANFIS :
Nhu da trinh bay vé ANFIS, dé€ thyc hién viéc triét nhi€u giao thoa diing m6 hinh nay ta cin
lam hai bu6c:

- Dung tin hidu gi4 1ap huén luyén cho ANFIS d€ xay dung mot hé thdng mang i uu

- Thite hién qud trinh fy tdi tao trén tin hi¢u thyc.

Xét mod hinh mo6t hé thong trdi phd nhu hinh 8.

Trude tién chudi bit phat cia user dugc diéu ché trdi phd bing cdc ma trdi phS thanh mot
day céc chip, sau d6 day chip nay lai duge diéu ch€ v6i soéng mang qua bd loc phdt rdi truyén
di. Trén dudng truyén tin hiéu bi cong nhiu : ¢6 th€ 1a nhi€u tring, can nhi€u cda cdc kénh
ké cdn hay céc user khdc. Tai ddu thu, tin hiéu dugc cho qua b6 loc thu, gidi diéu ch& séng
mang r0i nén phd lai, dua vao tin hiéu da nén phd ma bd thu s& u6c lugng chudi bit da
truyén. Cdc bd loc tai bd phit va b thu thuding dung 1a bé loc raised-cosin d€ wiét giao thoa
lién ky wr (ISI).

i"""“““‘“‘"';
Chubi bit ! M hoa | Pidu ché Piéu ché’ : :
dii lién "5 geuk: 2P trdi phd g R TRRERE ay Bé loc phat
LSinatd : B
Nhigzi—"("D
_ Ry 1
Us'c luvng f Gidima ; > Giaididu ché’ Ehtr
chudibit thu [€ 1 Lémh ¥ NEmpld: ot e 7 [ B M thm
Mhidu
Chubibit | i Mina i | Piduche | | Piduché | | Bale [ MU ol
dif igu i keéwh trii phd song mang phut
R T : . hed
Tin hicn Grithuit Tio hiéu
mong muds hawinluvén  wha
- Pivy
Cautyne
3 ug

1. Qui trinh huin luyén cho ANFIS:

S dd qué trinh hudn luyén cho ANFIS nhu hinh 9. Viéc hudn luyén cho mang thuc chit
chi 12 qué trinh tao ra dudc hai tép tin hiéu: tin hiéu truyén c6 nhi€u x(t)+n(t), va tin higu
truyén khong nhidu x(t). Sau d6 ding hai tip tin hi€u nay huan luyén cho ANFIS d€ tao ra
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mot cdu tric mang ¢ dic tinh : néu cho kich thich 12 tin hiéu ¢6 nhiu n(t) § ddu vao cia
mang thi ddp \ng & ddu ra clia mang s& 1a tin hiéu khong nhi€u. Viéc tao hai tap tin hiéu trén
phdi m6 phdng sao cho cang gidng tin hiéu thuc cang tot, khi d6 cdu tric mang s& c¢6 kha
ning triét nhi€u rat cao. Tuy nhién ta luu ¥ riing ciu tric mang trén khong loai bé hin nhidu
n(t) hoan toin dé thu dudc x(t) ma chi loai bd twong ddi nhidu dé dugc tin hiéu thu 13 xq).
Viéc %(t) giong x(t) nhu thé nao la thy thudce vao cdu tric mang da huan luyén.

C6 rét nhiéu phuong phdp hudn luyén cho mang tuy theo do chinh x4dc clia diu ra theo tap
dif lieu miu dung hudn luyén. V4i cdc mang nd-ron thuan tiy (khdng k&t hgp fuzzy logic)
thi phuong phdp thudng ding 1a thay d6i hudng nguge gradient. Tuy nhién v6i méd hinh
ANFIS, cdc budc tuan w thyc hién pha huidn luyén nhu sau:

1) Thuc hién md hod cdc gid tri ngd vao thanh cédc tdp ma.

2) Thuc hién céc phép todn k&t hdp trén cd s3 cdc ludt hgp thanh tai cdc niit mang.

3) Gidi m& cdc gid tri da tinh ta thu dugc cdc gid tri 186 ddu ra.

4) So sanh gifia cdc gid tri ddu ra d4 tinh va gid tri miu.

5) Néu sai s con 16n hon ngudng thi hiéu chinh lai cdc tdp md va cdc luit hgp thanh tai
cdc nit mang.

6) Thuc hién cdc budc rén cho d&€n khi nio cdc gid tri ddu ra tinh dudc thod min sai s&
véi cdc gid tri ddu ra miu.

Né&u goi x, , y, 12 cdc gid tri mAu ddu vio va diu ra ding dé€ huin luyén cho mang thi sau
khi gidi m& ta thu dudc cdc gid tri tip gid tri ¥, . K€ d6 ta tinh {i€p sai s& binh phuong gitta y,
va §,.:

1y [(k) ~(k)]“
Ek=z.zl Yi Y
j=

out_fismat =
Néu E, <& cho tru6e thi k&t thiic qud trinh hudn luyén.

name: 'anfis’

Ngudc lai ti€p tuc hiéu chinh cdc tdp md va cdc ludt " Egpg: 'suggno'
N . - andMethod: ‘prod’
hgp thanh & cdc nit mang. D ethts s
Sau khi hudn luyén ta thu dugc mdt cdu tric mang defuzzilethod: ‘wtaver®
L. N S A 1A N impllethod: “prod*’
c¢6 cdc thong s6 bao gobm: cdc quy tdc va lut hgp thanh agghlethed: ’max’

. P RV input: [1x2 struct]
dugc si du\ng (max, PROD), phuong phdp gidi md, s6 output: [1x1 struct]
ludt hgp thanh,... rule: [1x4 struct]
Cau tric ctia m§t ANFIS sau khi hudn luyén nhu hinh
bén.

2. Qué trinh triét nhigéu biing ANFIS :

“Khi da c¢6 dugc cdu triic ANFIS mong mudn, viéc triét nhi€u cho tin hiéu thyc 12 qué trinh
cho tin hiéu thyc di qua ciu tric mang nay nhu hinh 10. Ta Iutu y mot diéu 12 cdc md hinh tin
hiéu khi xdy dung ANFIS va khi cho vao triét nhiéu chi khdc nhau & thanh phin nhi&u dudgc
cong vao.trén dudng truyén tin hiu. Lic ndy véi cdu tric mang di dudc xdc dinh, khi c6
kich thich & ddu vao (tin hiéu ¢6 nhiéu) thi mang s& cho ddp Wng & diu ra (tin hiéu di triét
nhiéu). Mifc d6 triét nhi€u phu thudc vao viéc hudn luyén c6 chinh x4c hay khong.
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Nhiéu n(t)

| x(t) x(t) + n(t)
= _—b ———————

X ()

oo

* Tin hiéu )
da triét nhidu Tin hi¢u
c6 nhiéu

Hinh 10

IT1. K&t qua mo phong:

Vi thuc hién bing ANFIS nén khdng thé x4c dinh chinh xdc dugc cdng thiic BER do vay
céc k&t qua déu dugc thuc hién md phdéng dé so sanh va rit ra két ludn.

Céc k€t qué md phdng dugc thyc hién bing phdn mém MATLAB: t6c dd bit 2Mbps, kénh
truyén nhiu Gauss, nhiéu ddng kénh 14dB, diéu ché BPSK va QPSK thuc hién c6 va khéng
¢6 mia hoa kénh (ECC).

Qui trinh md phdng dudc thuc hién theo cdc budc sau:

- Tao mot chudi bit dif liéu nhi phan ngdu nhién

- Thyc hién ma hoa, trai phd, diéu ché séng mang trén chudi bit da tao

- Truyén tin hiéu 1én dudng truyén, cong vdi nhiéu

- G phia thu the hién thu tin hiéu, cho qua mang ANFIS d€ rigt nhiéu, sau d6 gidi diéu
ch&, nén phd, gidi ma

- So sdnh két qua khi khong triét nhi€u va sau khi triét nhiéu dé tinh todn cdc két qué
BER.

Cédc cong thic tinh BER 1y thuy&t tham khdo tif mot s0 sdch nudc ngoai tinh téan BER khi
truyén tin hiéu khong didu ché trai phd dé ta thdy dugc ring thyc chit ky thuat trdi phd cling
da 1a mot phuong phép triét nhiéu giao thoa.

Biéu thitc BER
1 E 1 E 1 E,
BER =—*erfe [—L BER = —erfe [ — —erfe? [
BPSK =7 1‘ N, QPSK = J N, 4 N,
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IV. Nhan xét va hudng phat trién:

Tit cdc k&t qud da khio sat ta thay phudng phdp triét nhiéu bing mang neuro-fuzzy rat tot
ngay cd khi khong ¢6 md héa ki€m sodt 18i (ECC). Ban than ky thudt rdi phS cling dd 1a mot
phudng phdp han ch€ tic dong ciia nhidu, viéc ting hé s6 trdi phd ciing 1am gidm di dnh
hudng ctia nhidu 1&n tin higu thu. Tuy nhién do bang tin trdi phd tuy 16n nhung c6 gidi han
(IS-95 1a 1.25 MHz, W-CDMA la 5MHz) nén t6c¢ d6 chip ciing bi gidi han, do vAy hé s& trdi
pho ciing bi gidi han.

K&t qua so sdnh giita triét nhi€u bing mang nd-ron-fuzzy véi phuong phap trigt nhiéu
bing bi€n ddi Wavelet tuong d&i nhw nhau. Tuy nhién theo nhu khdo sdt thi ddp tng cla
mang neuro-fuzzy nhanh hon. D6 chinh la wu diém clla phudng phdp ndy. Mang neuron-
fuzzy k€t hgp duge khd nang ddp Gng nhanh ctia fuzzy logic va khd nang cap nhat tri thic
ctia mang nd-ron dé tao ra mot cdu tric mang méi mém déo hon va xi 1y thong tin t6t hon.

Véi nhitng k&t qua da khdo sdt, ta thdy ring mang no-ron k&t hop vdi fuzzy logic ¢6 khd
ning xi¥ 1y (5t vin dé triét nhi€u trong hé théng CDMA. Piéu nay c¢6 thé cdi thién chat lugng
ciia hé théng 1én rat nhidu nhat 1a cdc dich vu doi hoi ¢6 1 18 161 bit thap.

Tuy nhién nhuge diém clia phuong phdp nay 1a phdi ¢6 dit liéu dii chinh xdc dé hudn
luyén cho mang, ma diéu nay ddi hoi phai cdn c6 thdi gian d€ mdy thu va phét (rao déi tin
hidu huan luyén, hon nita thyc hién viéc nay bang phan cing khong phdi don gidn trong moi
truding hgp.

Cdc k&t qua da khdo sdt mdi chi dirng lai 8 mic do nghién citu, danh gid wu diém cla
phuong phdp tiét nhifu nay. C6 thé ting 8¢ do xit Iy d€ c6 the dp dung phudng phdp trén
trong viéc x{t 1y tin hiéu real-time bing cdch cai dat gidi thudr huan luyén va triét nhiéu trén
ngdn ngir C dé€ ¢6 thé thuc hién mo phdng thoi gian thyc trén Kit-DSP.

ADDITIVE INTERFERENCE CANCELLATION IN CDMA SYSTEM
USING ADAPTIVE NEURO-FUZZY NETWORK

Pham Hong Lien, Vo Que Son, Nguyen Thi Thu

ABSTRACT: The appearance of 3G communication standards represented by W-
CDMA (Europe) and CDMA2000 (Korea) has overcome difficulties of previous systems about
subscriber capacity, security, data rate, ... Interference cancellation for these systems have been
researched carefully. CDMA systems are affected by many kinds of noise such as: fading,
interference, MAL... Although additive noise has no more effcient to quality of CDMA services
because these systems use modern spread-spectrum technique. But in many environment has
small E./Ny ratio, this effect is significant and can not be ignored. This paper introcudes a
noise cancellation technique for DS-CDMA system. This technique gives a network structure
combined from fuzzy logic and neural network 1o reduce effect of additive noise in received
signal. This structure is very flexible, it means that we can modify this structure depend on
transmitted environment conditions. This combination improves the both advantages : trainned
ability of neuro-network and fast-response of fuzzy logic.

Key words : Fuzzy logic, neural network, spectrum spread technique, ANFIS.
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